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Z
THE ONLY 1026Hz SYSTEM... ANYWHERE

The ICRPI210 completes your
1.2GHz system. It features a field
programmable (1 98 channel. DIP
swttchl, high stability PLL. repeater
access to
eTeSS,
three­
digit
DTMF
decoder
for control
of special
functions,
10 watts,
select­
able hang
time and
ID'er.

TV·1200

coder/decoder.IC-PS25
internal AC power su p­
ply, AGI200 preampli­
fier and the 1V1200 TV

interface
unit

The new 1e-I2AT covers from
I260-1299.990MHz. has ten memory
channels. memory scan. program scan
and programmable offset. It also features
an LCD readout, RIT and YXO. 32 built-in
tones and a DTMF pad.

The IC 120 1.2GHz mobile t rans­
ceiver has six memory channels. scan­
ning. an HM-14 up/down scanning mic.
RIT, LED readout and three tu ning
rates. Accessories include t he ML 12
10 watt amplifier and the PS45 slim­
line external power supply.

lCOM America, Inc.• 2380-116th Ave NE, Bellevue, WA 98004 /3150 Premier Drive. Suite 126. lrvl ....T'
1m Phoen ix Par1l:way, Suite 201 . Atlanta. 30349

ICOM CANADA, A Division of ICOM America, tnc., 3071 - #5 Road, Unit 9, Richmond. B.C. V6X 2T4 Canada
All -,. tlld ape<;itic.ho ns . ... apptoximate and aubjecl to Cl'Iange without notice or ObIig11tloo . All tCO M rad oa. signilican1l)r 8J<ONd fCC regulalK)ns li miting apunooa amiMiona. I.2GHz78fi

Explore 1.2GHz with ICOM. Only
fCOM offers the most complete line of
ham gear for 1.2GHz...the IC-1271A
full-featured base station transceiver,
the new le-12AT handheld. the le-120
mobile and the IC-RPI210 repeater. So,
get away from the crowd and be a
pioneer on 1.2CHz.

The 1e-1271A 1240-1JOOMHz
base station transceiver features 10
watts of RF output power, 32 memo­
ries, scanning and multi-mode op era­
t ion including ATV (amateur lVl.

A variety of options are available
for the IC~1271A includ ing t he IC-EX310
voice synthesizer. trrlSS crcss en-

e IC- 1271A Base Station
e IC-12AT Handheld
e IC-120 Mobile
e IC-RP I21O Repeater
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• Ughtning protectors
• Spare relay position
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• And much more
OPTIONS: 12 VDC or 230 VAC power
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NOW ANYONE CAN ENJOY FULL DUPLEX!
Merely connect a CSI Model acoo to any duplex base (such as the
Yaesu FT·2700RH) and presto ... you have an instant full duplex
mobile telephone system!

Or, the acoo can be connected to any repeater for shared use. A
land line caller can selectively call any mobile on the system with
(end to end) regenerated DTMF (standard), cress (optlonaO or two
tone sequential (optional). Mobiles can even selectively call
each other!
Knowing the correct code, a caller can lake control of the acoo from
any touch phone and voice communlc8te with mobiles that are not
equipped with touch dialers.

No other duplex patch oHers so much for so little.

F()( exemplary simplex performance, the C&9500 control station lnter­
connect Incorporates a full YI second of landline to mobile electronic
voice delay. Voice delay assures compatibility with the slowest
CTCSS ()( trunked repeater systems.

Attractively styled to complement any decor.
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STANDARD FEATURES (Both models)
• Automatic busy signal disconnect
• Control interrupt timer

(maIntains positive control In simplex mode)
• Three digit access code (eg.* 73)
• Rlngout (reverse patch)
• Ringout Inhibit If channel is In use

CONNECT SYSTEMS INC.
23731 Madison SI.
Torrance CA 90505

Phone: (213) 373-6803

•• of'.... .1'... Dl - - --
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A high performance VOX based patch for simplex systems and for
operation throogh remotely located repeaters.
Thousands of Private Patch Ill's are In both amateur and cern­
merclal use worldwide. Private Patch III enjoys a reputation that is
second to none.
c:w 10and other powerful features make Private Patch III the best
deal going in Vox Simplex phone patches!

MODEL 8000 DUPLEX

PRIVATE PATCH III MODEL CS·9500

• Desk top or rack mounted versions
• Pulse or fully regenerated tone dialing
• Full and haff duplex operaliorl
• Half duplex privacy mode
elnternally squelched audio
• Powerful loll call protection
• Secret totl override code·* up /I down or multi-diglt access
• Ringout
• End 10end signalling (DTMF standard)
• Auto answer on lsi, 2nd, 4th or 8th incoming rtng
• Mobile to mobile signalling
• Telephone initiated control mode
• Dip switch selectable hybrid compensation capacitance.
• Programmable tlmout and mobile activity timers with unique beeps
• Disconnect beep
• Separate repeat level control
• Lightning protection
• Connectors tor options
. 1().16VDC powered
28 dip switches make all features user programmable and
selectable.

OPTIONS
8001 ANI codevalldator(upto 1024 access codes)
8002 1000 ca ll two tone signalling
8003 32caJl cress signalling
BOO4 FCC registered coupler
8005 Centralized computer billing system

• Three simple connections to base radio
• Simplex operation (VOx. of course)
• Digital "fast VOX"
• Toll restrict
• secret ten disable code
• selectable tone or pulse dialing

FIRST CLASS FEATURES and PERFORMANCE
... COACH FARE!

MAKE YOUR MOBll.E TELEPHONE SYSTEM FLY WITH A PATCH FROM CSI



ADDRESS: _

Washington Street, Westborough, MA 01581

CALl SIGN: _

NA"" __~ ~ ~_

CITY; STATE: ZIP: _

ALDENELECTRONICS

Easy to order.
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, lA, 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_

o I' ve enc losed a check or money order lor $995.00 and
$5.00 for shipping and handling. plus applicable sales tax.

I 0 Charge 10: 0 MasterCard B 0 Visa I l'JS.4 !

I ACCOUNT, (AU DIGITS),,,
I EXPIRATION DATE

I ITJ -ITJ

'

I SIGNATURE REOUIRED
I IF US ING C REDIT CARD _

~------------------------------

r-----------------------------~,
I
I
I
I
I

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-qual ity. detailed weather charts and oceanographic
data used by commercial and government personnel.

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

Tune in on free, worldwide government weather services.
Some transmitting si tes even send weather satellite cloud
cover pictures!

Buy in kit form and save $1,OOO!
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
w ith a one-year limited warranty on al l parts.

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 assembl ies. Al l fit together in a durable, attrac­
tive case that adds the fini shing professional touch.



New MFJ-12 74 lets you work VHF and HF packet
with built-in tuning indicator for $169.95 ...

. . . you get MFJ's la tes t clone ofTAPR's TNC-2, TAPR's VHF/HF m odem and
built-in tuning indicator that features 20 LEDs for easy precise tuning

Now you can Join the exciting world of
packet radio on both VHF and HF bands with a
precision tuning in d ic a t o r . •. for an incred ible
S 16 9,951

You get MFJ 's to p quality clone of th e h igh ly
acclaimed tndustrv standard T APR TNC-2. We've
made TAPR's m odem selecta ble for both VHF and
HF opera tion, added the ir precision 20 segmen t LED
tun ing indicator. a TTL seria l port. a n eastly
replacea ble lithium battery for memory back-up a nd
p u t tt a ll in a ne w cabinet.

If you don 't need the tu n ing indica tor or the
conven ience of a swucbable VHF/H F modem. choose
the affordable t\.IFJ -1 2 70 for $1 39 .95 .

All you need 10 o perate packe t radio is a
MFJ -1274 or MFJ·1270 . your rig . a nd any home
com puter wit h a RS -232 serial port and termina l
program.

If you have a Comm odore 64. 128 . or VIC 20 you
can use MFJ 's optiona l Starter Pack to g et o n the a ir
immediately. The S tarter Pa c k Includes interfa cing
ca b le . terminal software on dis k or tape and
com plete instructio ns . . .everyt hing you need to get
o n pa cket radio . Order MFJ ·1282 (d is k ) or MFJ ·128 3
(tape). $ 19.95.

Unlike mach ine specific TNCs you never have to
worry about your MFJ ·1274 or MFJ·1270 becom ing
o bsolete because you c ha nge com p uters or because
packet ra d io standards change. You can use any
computer with an RS ·23 2 serial port with an
a prop rtatc term in a l p rog ram. If packet radio
standards change. software updates wJll be made
available as TAPR relea ses them.

Also s peeds in excess of 56K bauds a re possible
with a su ita b le ex tern a l mode m! Try that w it h a

•

-~ ~ ~---- --- .-
Now you can tune in

HF, OSCAR and other non­
FM packet stations fast!
This MFJ clone of the TAPR

MF.J ·12 7 3 , S49.9~ tu ntng indicator makes
tuning nat ural a nd easy· . it shows you which
d irection to tune . All yo u ha ve to do is to center a
single LED and you 're precisely tuned in to within
10 Hz . 20 LE Os give h ig h resol u tion and wide
freq uency coverage.

The MFJ· 1273 tuning Ind icator plugs into the
MFJ · 1270 and all TNC-ls. TNC·2s and clones that
ha ve the TAPR tun in g ind icator connector.

machine specific TNC or one without hardware
HDLC as h ig her s peeds come into Widespread use.

You ca n also use the MFJ-1274 or MFJ-1270 as
a n excellent but inexpensive dtgtpeater to link other
pa cket statio ns.

Both feature AX.25 Level 2 Version 2 software.
hardware HDLC for full duplex . true Data Carrier
Detect fo r HF. m ul tiple co nnects. 256K EPROM. 16 K
RAM (expandable to 32K with optional EPROM).
simple operation. socketed ICs plus much m ore .

You get a n easy-to-read m a n ua l. a ca b le to
con nect you r transceiver (you ha ve to a d d a
con nector for you r part icular ra d io). a connector for
the TIL serial port and a power supply for 110 VAC
operation (you can use 12 VDC for portable. remote
o r m o bile operation) .

Help make history! Join the pa cket ra dio
revolution now and help spread this exciting network
th rougho u t the world . Order the top quality and
a fforda b le MFJ·1274 or MFJ · 1270 today.

....... -• • • • •_.......

•

• IIt'1

MFJ - 1274

$1699 5

"l FJ -1 2 70

$1399 5

Order any p roduct from MFJ and try it - M~~
n o obligation. If not t a titfled return within
30 d ayt for p rompt refund lie'" shipping ).
• One )'r"aJ" ullcondil ional ~uaralll<'" • Add
55.00 each shippinJVhalld lill/ot • Call or wru.. lor M FJ ENTER P R ISES, IN C .
free c3lalo/ot. over 100 p roducts. Box 494 . Mi...... Slalo' , MS 3976 2

To Order or for Your Ne . rett Dealer

800·64 7 · 180 0
Call 60 1 ·323 ,5~69 in ~li ss. a nd
o ur-ade conune-mal US A.
T.. l..x 53·4590 ~FJ STKV

" When You Buy. say 73" 73AmateurRadio • February.1987 3
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Continued on page 10

invest this lor 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
yach ls over a million, and many
cars in the $125 ,000 range, you 'd
have to watch your expen ses
carefully just to get by. You might
even want to setue lor a 'rafwen­
made Aolex instead of a Swiss.

But , I argue, this is rid iculous­
here we're talking of sell ing a
priceless heritage. Well sure, they
say, but since we aren't bothering
10 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 bane!,
every ham could retire today and
live off the income from mvest­
mente . 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 spli t
evenly, but should be apportioned
on the basis of seniority. For in­
stance, I've been at it for 48 years,
so I would get 48 shares olthe pot.
A new Novice might get one
share. I don 't know just why, but
th is 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 lor
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 th ings a bit. This
would give me 76 shares instead

net 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, I see no reason
why we should even think 01 spu­
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 question 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 mill ion at the
new 38% tax rate . II you 're able to

A VERY BAD IDEA?

Just as the news of go ld
brought hundreds 01 thousands 01
Americans 10 California a hundred
years ago. we 're seeing a leeding
frenzy of greed gathering behind
the idea of selling off lesser need­
ed ham frequencies and splitting
the money among the tew 01 us
amateurs who are stnuen.

To gel a handle on the actual
value of our ham bands , you
should know thai the Melromedia
cellular license is up for sale for
$1 .2 billion. The value of a radio
channel has 10 do with how much
income can be derived from it. My
calculator doesn't have enough
digits 10 work out the value of a TV
channel-which can be sokl 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 gol $10
million per channel instead of $1
bill ion-figuring 20 kHz per chan-

4 73AmateurRadio . February,1987



VHFIUHF all-mode base stations

• 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 squelch.
• High performance noise blanker.
• Speech processor.

For maximum efficiency on SSB
and FM.

• IF shift.
• " Quic k -Step" tuning.

Vary the tuning characteristics from
"conventional VFO fee l" to a stepping
action.

• Built-in AC power supply.
Operation on 12 volts DC is also
possible.

• Semi break-in CW, with side tone.
• VS -1 voice synthesizer (optional)

More TS-711A1811A information is
available from authorized Kenwood
dealers.

•

• Versatile scanning functions.
Programmable band and memory scan
(with channel loc k-out). "Center-stop"
tun ing on FM. An "alert" function lets
you listen for activity on your priority
channel while listening on another
frequency. A Kenwood exclusive!

• RF power output control.
Continuously adjustable from 2 to
25 watts.

The TS-711A 2 meter and the TS-8llA
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
(DeS) signaling system. Together,
they form the perfect "matching pair"
for satellite operation.

• Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability ttlrough the use 01a
TCXO (Temperature Compensated
Crystal Oscillator).

• Large fluorescent multi-function
display.
Shows frequency, AIT shift, VFO AlB,
SPLIT, ALERT, repeater offset. digital
code. and memory channel.

.40 multHunetion memories.
Stores frequency, mode, repeater off­
set. and cress tone. Memories are
backed up with a built-In lithium battery.

• MC-4BB 'B-key DTMF, MC-43S UPI
DOWN mobile hand microphones

• SW-20DAlB SWR/power meters :
SW-200A 1.B-150 MHz
SW-200B '40-450 MHz

• SWT-1 2-m antenna tuner
• SWT-2 70-cm antenna tuner
• PG-2U DC power cable

Optional accessories.
• IF·1OA computer interface
. IF-232C level translato r
• CO-1D call sign display
• SP-430 external speaker
• VS~1 voice synthesizer
• TU-5 crcss tone unit
• MB-430 mobile mount
• MC·BOA, MC-BO, MC-B5

deluxe de sk top microphones
Complete seo-ee manuals are a~a<l.:'lbJe lot aN Trro -Kenwood Iranscervl"lSa1l(l nJOsr accessoroes
Spe;:;thc;aIlOfl$ a1l(l prrces are sub/eel 10change w lftJOul' ooece or obllgalron

,

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
1111 w est Walnut Street
Corroton. California 90220



Ultimat
TH-205AT
Affordable 5-walt hand-held
transceiver. UltimateAffordability!

It's here now! The affordable,
"Kenwood Quality" hand-held trans­
ceiver. Standard features include
a large, easy-to-read LCD display,
wide-range power requirements
(operates on 7.2 VDC-16 VDe),
3-channel memory, built-in
battery saver circuit. and, when
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 " weat her channels" at
162.40 or 162.55 MHz!

• MOnitor switch - to check fre­
quency when PL encode/
decode switch is on.

• Extended frequency coverage
for certain MARS and CAP
operations.

• 3 memory channels store fre­
quency and offset. And so easy
to use! Simply press the
memory channel number to
recall your favonte channels!

• Night light. offset/reverse. ../

• 16-key DTMF pad for repeater...../'" \
autopatch IS standard.

• NEW! Twist-Lok Positr....e-Connect"
battery case. A wide range of quick­
change commercial duty battery
packs are available.

Complel" sevce manuiills ;J.'e ;J.~ ilJklbIe lor il l r"o-KenwOOCllfanscetve,s and most eccesscoes
Spec,~carlOns and puces are sub,eel to Cl'lanl/e wI/hour ecnce 0' oblogation

Heavy-duty final amplifier and heat
sink. The die-cast rear panel assures
reliable operation. With the optional
12-volt PB-1battery pack, the TH·205AT
provides 5 W output. The standard
B.4 volt PB-2 provides 2.5 W output.
(300 mW low power).

Large, easy-to-read LCD display.
Frequency, offset, memory channel,
TX, RX, and battery indicator.

Frequency UP/DOWN keys. Used to
select frequency or scanning direction.

Scan function key.

• Automatic battery saver CIrcuit extends
battery life. No buttons to push!

• Supplied accessories include: Rubber
flex antenna. bell hook, 8.4 V.500 mAH
NiCd battery pack, wall charger.

Optlonal Acceal5()riea :

1} PH-112 v 800 mAH NICd batt pack (5 W out­
con 2) PB·2 8.4 V 500 mAH NICd batt. pack (2,5 w
output), 3) PB-3 7.2 V 800 mA H NICd ball, pack
(15 w outpun. 4) PB·4 7.2 .... ieoo mAH NICd ball
pack (1.5 W outpull 5) BT-5 AA manganese/alkaline
battery case. 6) BC-7 Rapid chargei' fOf PB-I. 2. 3.
or 4 7) BC-8 COmpact battery charger
8) SMC-30 Speaker microphone. 9) SC-12. SC-t3
sort cases 10) RA-3, RA-5 reescooirq antennas
11) RA·8B StubOyOuk. anrer ea e TSU·3 CTCSS
ercooercecoce unit · V8-2530 2 rn. 25 W RF
power ooostere LH-4, LH-5 Leather cases . MB ·4
Mobile brac ket e BH·5 Swivel rnounte PG·2V DC
ceble e PG·3C Filtered Cigar lighter cord

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220



EDITED BY PERRY DONHAM KW1Q

original co-launders of Mirage Communica­
tions. Their new company, RF Concepts, will
offer products lor the VlUHF enthusiast such
as an all-mode , 17D-Walt VHF amplifier with a
built-in GaAsFET preamp and a 3O-Walt HT
amplifier also with a built-in preamp. You can
get in touch with RFC by writing or call ing RF
Concepts, 2000 Humboldt Street, Reno NV
89509 ; (702~27~133 .

THE FCC has decided that automatic retest­
ing is not appropriate in most cases 01 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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Coop Clip

REPORTING IN GATEWAY, the ARRL 's
packet newsletter, Jeff Ward G0/K8KA tells of
a breakthrough lor packet rad io in Great
Britain . The Radio Society of Great Britain was
inlormed by the Department of Trade and In­
dustry late in November that limited operation
01 packet stations would be allowed. Specially
licensed packet repeater stat ions , running on
144.650 MHz, are able to store and forward
messages, but are proh ibi ted from acting as
full -featured bulletin boards (EngliSh hams
can't download files lrom the PBSSs). 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 W0RLI autolorwarding soft­
ware. Current PBBS-authoriZed statcns are
GB3AP, GB3BP, GB3DB, GBJDP, GB3EP,
GB3HP , GB3HO (RS G B HQ), GB3JP ,
GB3NP, and GB3UP (University of Surreyl
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 lor airmail
delivery is 9 .24 Pounds Sterl ing; subscrip­
tions run from July 1. Address your request to
the Radio Soc iety of Great Britain, Lambda
House , Cranborn Road , Potters Bar , Hens.
ENG 3JW, Uniled Kingdom (love those En­
glish addresses!).

WE INADVERTENTLY snubbed Jim Cooper,
Jr. KD00Z when we published the results of
73 's 160-Meter SSB Championship. J im had
over 500 OSOs and in excess of 100,000
points to capture the top spot in Minnesota
and tenth place in the country. Good work,
J im!

G/ACK

No Retest

RFC

THE INTERNATIONAL COMMUNITY in and
around Paris, France, has established the
Peris International Amateur Rad io Associa­
t ion to promote activity among licensed lor­
eign operators in France. If you happen to be
in Paris on the fourth Friday 01the 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 send ing an SASE to
Chuck Mart in F/AB4Y, CPU A-316, APO NY
09777. Chuck reports that French reciprocal
licenses are now being granted while-you-wait
in Paris.

PIARA

ber added. Granted, the totals are low-last
month we saw a decline 01 only 70 licens­
ees, but it's not the boom everyone had hoped
lor with the advent 01the VE system. One 01
the biggest problems we have is that there
is no way to count the number of operators
in the country. It's only been a lew 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 notil ied of a li­
censee's death, so we end up with a lot of
non-breathing people in the computer. last
month 1mentioned that a mailing we sent out
came back with 12% marked "deceased ."
Twelve percent! That rete is only going to
climb as we head further into the ten-year
license te rm. Unless Novice Enhancement
works or we get a no-code license estab­
lished, you can expect a sudden sharp decline
in the ama teur population when all of those
ten-year licenses expi re and there's no one
al ive to renew them.

A NEW COMPANY has been formed by V/UH­
Fers Ken Holladay K6 HCP and Everet1
Gracey WA6CBA. Ken and Everett were the

rtvs is Colfeen Brady KB2BRL of East Aurora
NY and her friend Lasagna. Colleen is 10
years old. We don', know how old the dog is.

••RX.
Jammin'

Lookithat!

Video Nouveau

Decline

ACCORDING TO A STORY in Sweden
Calling DXers . the Soviet Union has stopped
jamming Russian-language broadcasts from
China's Radio BeiJing , Sino-Soviet relat ions
have been warming up lately, and this seems
an attempt to prove to the Chinese tnat the
USSR is playing according 10 the rules. The
Russians have also recently slopped 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 10 operate up and down the HF
bands. It look s 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 3-3D-MHz
range will be " minimal."

THE AMERICAN RADIO RELAY LEAGUE'S
latest promotional video has begun produc­
tion. The Ihiny-minule show, tentatively titled
" The New World 01 Amateur Radio." depicts
the fun and excitement 10 be found in ham
radio , and targets both chi ldren and retirees.
The production learn includes Forrest
" Frosty " Oden N6ENV and Bill Pasternak
WA6ITF. Roy Neal K6DUE will be featured in
the video. The producers are looking lor inter­
esting stories 10 include in " The New World";
if you have suggestio ns or material , or would
like to volunteer a little time to the project.
contact Bill Pasternak WA6ITF, 28197 Robin
Avenue, Saugus CA 91350.

SPEAKING OF THE LEAGUE. lake a look at
page 8 of this issue-you'll find an ad from the
ARRLl Believe it or not, Wayne and the folks in
Newington have decided that it's time to join
forces lor the sake of ham radio. We need to
speak to the government with one st rong
voice to get the rules we want and to help save
our hobby lrom sliding down the tubes. Yes,
there's an ad for 73 in 08T, too. Don't worry
th at Wayne has gone soft-il the ARRL
screws up, you can bet that W2NSD will be
right on top of il.

DESPITE THE SUCCESS 01 the volunteer
testing program , the number of hams is sti ll
decreasing. The VECs certainly are pack­
ing them in , and test ing sessions are be­
ing held as often as once every two weeks
in some areas. But for seve ral months in a
row now, the number 01 hams deleted Irom
the FCC computer has exceeded the num-



-
at another lesting session. The FCC did point
out thallhey snu have the autbonty to require
a retest of any ham at any time.

Ham Scam
A VERY O FFICIAL-LOOKING LETTER from
what appeared to be a govemment agency
connected with the FCC was shown 10 us
altha Ham West convention in Nevada. The
gist of the leiter was that the FCC would not
renew a ham ucket 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 gel a
Form 610 from your local ham club or Volun­
teer Exam Coordinator and mail it in. The Ii·
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 W81GXM has as ked
the FCC to speed up the process of getting 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 apph­
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 Smi thsonian Institute in Wash­
ington DC. The H-B microcomputer and H·9
terminal will be part of a permanent ell:hibit
called "The Information Revolut ion ." The pre­
sentation was held in co njunction with the
Capitol Heath User's Group conference
where nearly a thousand Heath computer
owners gathered to excnenoe data about their
machines.

Cap Tip
AN ERROR in Terry Staudt's " Oefuse RFI"
article in ou r November, 1986, issue may have
left you wonderi ng Why you bothered with a
coaxial ground . Please change the capacitors
on the ends of the coax to .00 1 uF.

Classy Rigs
IF YOU HURRY, you can still dust off your
vintage gear and have it running in lime for
this year's Classic Radio Exchange . The test
will be held from 2100Z Sunday, February 1,
to 04002 Monda y, February 2. A classic radio

is considered to be any equ ipment 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 tra nsmitter 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 ditter­
ent receivers, transmitters , and statesl
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
Hansen W8KGI) for the highest scores, the
longest OX, the most exotic equipment, the
best excuses, and soon . Send your logs, com­
meres. and pictures to J im Hanlon, 5560 Lin­
wonh Road, Columbus OH 43085. Be su re 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 West/ink , Don't
forget to send your news items 10 73 Mag­
azine, WGE Center, Pelerborough NH 03458,
Attn : QAX.

-----------------------------------

73

Call _

USA

PC/Zip _

Ex p ires _

" Ban k . No. Expires _

The American Radio Relay League

225 Main 51. Newington, CT. 06111

MEMBERSHIP APPLICATION
N am e

St reet
City Pro v./S tate _

$25 In us.S33 elsewhere (U,S, tunds) LICensed amateurs. or age 65 or over. upon subm,nlng
proal 01 age, may request the special dues rate 01$20 in me U,S, $28 elsewhere, in US lunds)
Persons age 17 and younger may quaIlly lo r special rates. write lor aopncenon.

For postal purposes, 1I1ty percent 01 dues is allocated to OST. the ba lance lor membership

"'="'~--------------------
C

BENEFITS FOR YOU
OSl, OSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!
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The SS-32H B is a new hybrid sub- aud ible
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 cont inuous tone control to a bunch of
hand held transceivers that lack space.

Why not snip your problems in the bud. with
our fast. one day delivery and attractive one year
warranty.

-J6COMMUNICATIONS
_" _SPECIALISTS

426 W. Taft Ave., Orange. CA 92665-4296
Local (714) 998-3021 • FAX (714) 974-3420
Entire U.S.A. 1-800-85+0547



TAFF

...DVERTISING
t~201

t-eoe-za-scea
SALES MAN "'GER

Nancy Ciampa·Mallelle

AOVERTI SING SALES
J,m Godron Nl EJF

SALES SERVICES MANAGER
HopeCumer

ART DIRECTOR
Oia..... Rotson

PHOTOGRAPHER
o..vid Le,!er N2ESS

WGE PUBLISHING, INC,
VICE PRESIOENT, PUBLISHING

,~"""'"'
aliEF fiNANCIAL OFF1CER...... ,"

eUSINESS MAN AGER
Oa vid P. Raet t>er

CIRCULA TION MAN...GER
Peler M Gaviorno

NEWSSTANOMAN"'GER
....G_

SYSTE"S .....N...GER
Sara B. Ph,lbin

TYPESETTING/PAGIN...TlON
BobOukene. LindlI 0.-. Susan Allen

GRAPHICS SERVaS
RdI¥d o.n.a.Manager:

Sue B, FIa""IPn. OlUl Croteau.
Deborah Smith

Wayne Grgen Entarproaes ia. division
ollnter""tH)nal o..la Group

Edl1or1e1 Oll~
WO' e­

Peterborough. NH o:J.458. ' 1901
.".,...,."

PUBLISHER
Wayne G'lHIn W2NSO/l

"'SSOCIATE PUeuSHER
St,..n NOI iO'OOd

EDITOR
Perry Donham KW I a
M...N"'GING EOITOR

Chns Sc:hmodt KA1MPL

PRODUCTION EOITOR
Sl_..-n KA1 MPM

INTERNATION"'L EOITOR
Richard Phen,.

COPY EOITOR
RobInFIor......

"'SSOCtATES
M,~e 8ryo;:e WB8VGE
John Edwards KI2U
B'M Gosney KE7C
JimGrayW1 XU

Dr , Marc L.avey WA3A./R
Andy MacAlhSlef WA5ZIB

801 Pastemal< WA6lTF
H¥Okl Pnce NK6K
Peler Putman KT28

Mike Stooe WB«X:D
Dr, Ralph Taggart WB8DOT

13 Amet_ RaJI,o (I$$N 076080X}
• pulIlia/'Ied "100'1"'" by WGE PublisI>­
'"ll. Inc" a dl'il5ion 01 Wa yne G_
EnterpriMa. Inc., WOE Cenler , Peter·
borough NH 03458·1194. Enlire eon­
lenls (iii 1967 by WGE PublGhir>g. Inc
No par1 01 this publcalion mIly De ....
P"""''''''''' wrthouI _ pel" en
Itom!he pubjaI.-.

VIVA GARLANDI

Back last summer when I gave
a talk at the Dallas hamtest, I was
approached by Ken McNall
N5EDI 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, I had to
be in las Vegas for HamlWest in
early November, so why not stop
off a day in Dallas for Garfand?

The Garland club managed to
round up around 250 hams to hear
me-:k>ing a good job 01 packing
'em into the Performing Arts ceo­
ter. The visit came off just line,

good time to note the 730Slcard
ad in this issue. Better safe than
sorry.

All this is still slightly iffy, 01
course, but I've been around lOng
enough to remember the great
scandal in our past where a cer­
tain group 01 hams were reputed
to have swapped off 7 ,~.OOO

kHz, which used to be part 01 our
40m ham band, in exchanqe lor
enough for them au to buy rather
nice homes and upgrade their
standard 01 living substantially.
So perhaps there's a precedent
lor us to start caShing in on our
assets,

FCC Chairman Mark Fowler
has recently been talking serious­
ly about leasing radio Irequencies
instead of just plain giving them
away as the FCC has so lar. That
makes a lot 01 sense because ra­
dio frequencies are a natural re­
source just as much as land, min­
erals, trees, water, and air. So il
the FCC start s leasing thei r 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
lew million dollars for each of us.

What is that rumbling sound? I
think it sounds like lawyers rush­
ing to bUy Gal/book.s to find clients
and get us to enter a class act ion
suit to get the bonanza started.
Heck, even if we did get $750 tril­
lion lor 450 MHz, by the lime the
lawyers got through we'd be lucky
to get anything ourselves. Keep
this whole thing quiet , okay? The
best thing lor you to do is tear this
ed itorial ou t and bu rn it so no
lawyers will find it by accident.

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

of hamming . Factoring in licen se
class we have about 70,000 Nov­
ices and t eens. 97 ,000 Generals,
and 274,000 Advanced and Ex­
tras . The additiona l shares at­
t rib utable to be ing publ ished
would add 120,000 more shares.
We'd need a computer to work all
that out, but I figure I'd end up with
around $295 million this way. Not
personally being greedy, I don 't
see anything wrong with this. In
lact, how's about checking out an­
other ham band to sell? I know I
might have a problem part ing with
450 MHz lor a personal gain of a
lousy $300 mi llion, but once they
start talking real money, well. ..
golly, these are things a person
has to 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
Calilornia right into the Pacific
Ocean , resolving the 45Q..MHz re­
peater situation.

If the inact ive 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 lor prool 01 actual activity
would be to ask lor OSl cards
showing postal dates. Too bad il
you haven 't been OSling, which
is a serious enough ham crime to
warrant being declared a non­
ham anyway. This might be a

...... IC O

MEXICALI.B.C.

la elUdad que Capturo al Sol

EVER SAY DIE

from page 4

01 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 t eens have a one multi­
plier. Generals a two, and Ad­
vanced and E)(lras a five. Ten
seems more reasonable for Ad­
vanced, but five is okay. I don' t
see anything wrong with that.
let's see . that would bring me up
10 380 shares. Eminently reason­
able, really.

Should there be a bit of extra
credit lor hams who have made
substantial con tributions to the
hobby-for instance in the way 01
articles publ ished in our major
ham magazines? Several of the
more perceptive hams have pro­
posed this-suggesting an addi­
tional c red it 01 two and a hall
shares tor every page of writ ing
which has been published . Sure,
this would give an exira boost to
regular COlumnists, but then these
are the people who have helped
make amateur radio exci ting over
the years, so perhaps it's time lor
them to get their reward , I like the
concept, despite it's seeming to
tavor me slightly with my 1,437
pages 01 editorials and articles
published over the last 30 years­
which would only amount to an
extra 3,620 shares, bringing me to
4,OOO shares.

l et'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

osi, OF THE MONTH

To enter your OSl, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Ann: OSl 01 the Month. Winners
receive a one-year subscription (Of extension) to 73. Entries not in
envelopes cannot be accepted.
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W2NSDI5 puts on the feedbag with members of the Garland Amateur
Radio Club (photo by K5HGL).

EXTRA-eLASS LICENSES­
$100

with a nice dinner before my talk
so I could gel acquainted with the
club movers and shakers-and
the local FCC official.

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

Getting on my dance card isn't
easy-I'm pretty well planned out
a year ahead-bull can often take
off an extra day now and then
and SlOP off on my way some­
where to give a talk-as I did in
Garland. I'm planning on gelling
to the Miami, Orlando, Dayton, At­
lanta, and Watertown SO ham­
lests, the Chicago, las Vegas,
Osaka, Seoul, Taipei, and Hong
Kong consumer electronic shows,
Comdex in Manta and l as Veg­
as, my submarine reunion in Mo­
bi le and a mtnt-reumon in New
London CT. skiing in Aspen and
Italy, and (hopefully) skin divingl
hamming on Truk, Ponape, Ma­
juro, and Palau. How much can I
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 I charge $1,000 I'll
gel a much more auenuve audi­
ence. Well , I don't particularly
need the thou-what I 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.

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

01 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
pedi tions , OSCAR, and such. Or
maybe we want to do something
different and unusual lor Dayton.

What I have in mind seems to
me like the ultimate in a ham job.
Of course it won't hurt being in­
volved with a last-growi ng 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 01 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 10 make 73 even more
fun to read , I'm anxious for us to
test virtually every new ham
product coming on the market. I
want you to know what will be fun
lor you (or what sucks). II you're
like me, you 're not as in terested in
an exhaustive technical eva lua­
tion as in a review 01 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 il every lime 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 01 'em is calling me to see
what I think. My answer is sirn­
pie-you're crazy. No sane per­
son would get into the ham bust­
ness-a dying market of fussy,
c rotchety, penny-pinching old
men like me.

But if hams are resistant to com­
mon sense and want to get in the
business anyway, I 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 01 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 lit the bill, pass the word.
I know I'll find it difficult to un­
derstand why someone interest-

we turned down their etten to get
us to accept a no-code license lor
22O-MHz operation. That's when
they pulled the plug on us, so now
we're on our own. II we don't like
VEe 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.

I had an editor 01 73 who came
into the hobby that way-given his
ticket by a lriend. He knew zero
about anything, Well , he got inter­
ested and later made an excellent
editor.

So , th ough 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 $1 00 each and even 30%
01 them took to the hobby, we'd
almost double our strength.

The average newcomer to ama­
teur radio spends about S600 in
his first year. $600 million in ham
gear sales would sure perk up our
dying ham industry.

HELP WANTED

Now that we've gal 73 grow­
ing (for a change), I have one of
the more exciting-at least lor a
real ham-career opportuni ties
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

lriend ... said there are a growing
number of Extra-class hams on
the air who haven't yet learned the
Morse code lor the letter E. That's
terrible. By the way, it's "dlt," so I
don't leave you wondering.

The Puerto Rico VEC program
solves a lot 01 the problems which
have been holding back other
groups. Not only have they elimi­
nated the code requ irement ,
the rules, and theory, but appli­
can ts 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.

Admitted ly, $100 is a bit more
than the ARRL VECs charge, bu t
look at the extra service you get!
Even il l could pass the code, tne­
ory, and rules test cold, I 'd prefe r
going to Puerto Rico, just so I

An old ham friend 01 mine called wouldn't have to worry. Peace 01
with news that competition has mind is worth extra. No one fails
driven the cost of getting an Extra- thei r ham tests there.
class license down to $100 in But , you say, if the FCC knows
Puerto Rico. It seems they were about this, surely Ihey'lI insist on
going lor $500 unti llairly recently retests. Not according to the latest
when competition reared its ugly I've heard. Oh, there was some
head, lorcing the price down. talk of it, but the FCC doesn't have

Apparently th e FCC is well the manpower or the money to
aware of the scam and seems un- do it. No, it's up to us to keep
interested. While there's been our own house Clean-if any-
some talk of doing this by mail one cares.
order, at present it's still neces- You might look at this another
serv tc get down to Puerto Hico to way-il you don't start rounding
get your license. It was suggested up your would-be ham friends and
that 73 organize some Group Li- getting them on a special 73 mag-
cense Tours. We could even in- azine pre-ham tour to Puerto Rico,
clude a visit to the famous dish at we're going to be up to here in
Arecibo. I'll bet we could put to- Spanish-speaking Extra-cla ss
gether a great package. hams. Either get busy or start tak-

The really nice thing about all ing Spanish lessons.
this, according to my informant, is Sure, I'm making light of a seri-
that it completely bypasses allthat ous problem. What else can I do?
silly Morse code and technical The fac ts seem to be as I've stat-
stuff. Hams entering the hobby via ed, so what else can we do but
this route will be expected to learn laugh at the ridiculous position
their theory and regulations later. we've gotten ourselves into?
Pedro . .. occps , I mean my We lost the FCC's respect when
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Or This Inexpensive

It Really Shouldn't Be This Easy

Fourth, AEA Quality and Price
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 loca l dealer or AEA.

Prices and speci fications subject to change without notice or obl igat ion.

Remember just a few years
ago, how it took a roomful of
equipment just to work Rny.
And if you wanted more than one
mode it took a dedicated corn­
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 Idea
The idea behind the Pakratt is

very simple. One controller that
does Morse, Baudot, ASCII, 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 vol ts, 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.

PAKRATT'mModel PK·64

PAKRATT ,mModel 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 Fe;;;; 800 Hz,
BW = 200 Hz; HF Fe = 2210 Hz, BW = 450 Hz; VHF Fe = 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 HOLC, CW speed tracking, and other standard
AEA software featu res are included in both the PK-64 and PK·232.

" When You Buy, Say 73"

A
Advanced Electron ic Applications, Inc.
P.O. Box C·2160, Lynnwood, WA 98036·0918
206-775-7373 Telex 6972496 AEA INTL UW
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" Can you pick up your two
lousy quarters, take your 75Closs,

and walk away? Legend has it that a
woman actually did this in 1977. "

ed enough in amateur radio
to make a career isn't already
reading 73 , but I'm game to try, il
that's the case. Write 10 Wayne
Green, WGE Center, Peterbor­
ough N H 03458, and explain
clearly why I can't possibly get
along without you.

VOICE VIA METEOR TRAILS

Amateurs pioneered the use 01
the iOnized trails of meteors lor
communications, sending short
bursts of CW to make contacts.
II 's a slow and difficult way to
communicate, so it's never been
popular.

A note Irom K2SE with an enclo­
sure from Defense Science and
Electronics magazine says that
GTE has successfully sent voice
via meteor trans. 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, intermillent ionized
Irails.

Oh well , by being asleep at the
switch we didn't get there first, but
let's at least get there . Let's see
whal you experimenters can do
with some two-meier meteor trai l
communications and digital voice.
Who 'll be first? I'm sure it'd be
sam Harris W1BU, if he were Slill
with us.

AN EASY $100

A short piece in the October
Omni struck a spark. II had 10 do
with tuning in on computers from a
distance-several hun- dred me­
ters, the article said . Hmmm. That
seems to have the making of a
new type 01business.

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 $1510 build.

We might do some experiment­
ing 10 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
remote monitoring. However, il
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 lor the
best synch circuit submitted to me
before March 1.

HAMtwEST

Though just in its second year,
John Weaver W7IA 's Hamf'Nest
convention in Las Vegas was, I
believe, the biggest hamlest ever
lor the city. And that despite our
having subslantially fewer hams
than we did fifteen years ago
when Saroc was flying high.

Saroc got starled 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, Sarcc eventually died of
massive mismanagement.

While I'm not a big fan of Las

Vegas, I do have to go there at
least a couple times a year lor
business shows. The main ones
are Comdex in November and the
Winter Consumer Electronics
Show in January. Yes, I enjoy the
shows. but the " gambting" gets
me. I put that in quotations be­
cause the odds are so stacked
against you that there should be a
more accurate word . Bleeding,
perhaps. II's all around you, right
from the slots as you get oH 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 lew 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. SOc, right? Well, un­
less you are out 01 quarters, there
is no power on earth going to keep
three Of four more quarters from

slipping right out 01 your pocket
and into that bandit. You get or­
anges and plums, none matching.
On the lifth quarter, you ring up
cherries and two quarters plunk
into the lin 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 75c loss, and
walk away? Legend has it that a
woman actually did this in 19n.
Plans are being made for a TV
specia l to commemorate the
event . You 're 75c down and this
damned machine is starting to pay
oH. 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 oN? Ten d0l­
lars ta ter you begin to develop
some respect for the monster's
appetite .

Hmmm, is it time to admit de­
leat and get the hell out 01 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 starts over.

There obviously has to be some
reason to these th ings . I won­
der, do the slots which are out
lront pay oH better so they'lt at­
tract more players? Or are the
back ones adjusted lor a better
payott because fewer people will
use them? We see the signs out­
side promising lavish payolls
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
I 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 10 the other with
slot machines. With so many. and
with so many people playing
Ihem, obviously they must be
lun, right? I challenge you to lind
one slot player in the entire city
who is smiling. After the first quar­
ter it's a grim, losing etten to get
back to zero. What you do is get
down 10 zero.

Sure , there are some pro­
tesercnere 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 bel. I
know YOU'll find this hard to
believe, but the size 01 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 . Jf they're running hot
!of a roller they bet with him. II
they're runn ing COld, they bet with
the house. If there's no noticeable
hot or cold trend, they come back
tater and see how th ings are
running .

The head count for HamlWest
was around 3,000 and everyone I
talked with said they had a great
l ime. The dealers who had
brought ham gear to sell said they
did best on Friday, belore every­
one had been viciously attacked
by the slots and craps tables . Buy­
ing was much slOweron saturday.
Well, I guess ii 's more " fun" to
dump quarters into slots than go
home with a packet radio unit,
right?

HamIVVest 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
HamlWest, with about 85,000
in attendance. It's the biggest
computer show of the year ,
making hotel rooms very d iHi­
cult to find . But next year, comput­
er indust ry hams-and there
are hundreds-might come a
couple days early and take in
HamM'est.

The HarnJ\oVest banquet came
off well, with Roy Neal K6DUE
offic iating and Bill Pasternak

ContinUBd on page 106
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... and ours.

- - ---• • •-

... yours

ace-. . -1OO,B.-7B.-7B.-7t=l.-e ~~~~

" yOOl repeater budget can't alford the '6 50, we oner the
Re6S Repeater Cont roll er, wtllch we tike to call the "second best
repeater controller In the world" Irs a scaled doWn, simplified veeeon or
our '650, but overen, It oilers more capability and tligher QUality
Itlan anyone elses COl1troi ecocroeot at any price,

• Remotely programmable wun TOUCh-Tone commands
• Over 175 word customi zed male speech synthesis vocabulary
• Selectable ..Macro sets" bf easy control operator seectoo
• Autopatd\ autoOaI (200Il"lJrrbers, emergency autoclial, reverse patch
• Remotely programmable inlormative ID's (1) , ta il messages (3),

bullet in board {2)
• Supports synthesiZed remote base nareceve. control receiver, alarm
• seecrece. WltormaTlVe courtesy tones
• Talking s-eeie. TWO-lone pagirlQ
• Easy nooeuo to any repeater

For those who like to " roll \hell' own-', we can get you otI to a rol ling start With
our ITC-32 In tell ige nt Touch-Tone Cont rol Board Much more
man just a decoder, irs a mint-control system ot its own, wrth \he baste
repeater and remote base functiOnS buill-in. And It can be tailored t". you
wrth its Personality Prom.

• 26 remotely controllable latched or pulsed logiC outputS
• 4 alarm or remote sensed logic inputs
• Response messages to confirm command entry
• Repeater functlOOS nckJdng COR, IDar, tsners. ccotesv tone, etc.
• Remote base functions inclucllrtg control Of syntheSized transceiver

• Remotely recordable, vaneoe lef1gtll ecce tracks,
accessed from controller messages

• Top QUality, no co-oeoraee audio reproduction
• sccccts up 10 three repeaters tor cost eeecwe installatlOfl
• Expandable to roughly 6 minutes of speech in 8 megabits 01 memory
• Easy Interlace 10 AC-850, RC-85 ccoecees. or TO any sterc-aore reoearer

To order one of these ecvarcec control products. cea 408·72 7·3330 .
TechrlIcal maruals are avai lable lor cocnase and the amount ceo is eoo'eo
as a deposit on the ecocrrent For specifications and a copy of our ACC
Notes newsletter. just wnte or send In your OSl card TO:

All our products are documented wnn high Quahty, easy to read manuals.
Our goal is to advance the state of tile repeater art. But most of all,
our ceooocts put the FUN back into the FUN MODE!

l"i. J. 1
. ace

.... -=" ~

III

Our new Digital Voi ce Recorde r lets you remotely record 10's, ta il messages,
and verocs other response messages tor eoicrnatc playback through your
repeater, AudIO IS STored digitally wrth nC>-COITlPfOlTllSe reproOOction QUaitty WI
up to eight rTle9arnts a memory. The OVA can support up TO wee ooece-oent
repeaters for a low per-channe l COST. Its Touch-Tone acwateo voice maatox
lets your users easily record messages ror other users when they aren't around

• Fully remotely programmable w ith rocco-Tone commands
• Front panel LED display
• Cher 300 word customized male and terae speech synThesis vocabulary
• T.me/day 01 weelI SC:I1eOJlef with 10 set-co stares, 30 crercecves and

events, over 100 scheduled rtems IOf hands all operatlOO and enomatc
reminders

• Ful or hall duplex actcoarcn actooet (250 rumbersl . emergency aulodial,
reverse artcoaicn antodlaler, tool resect inCludll'lg telephone exdlange
tables, sucoocs rerrote and multiple phone lines

• lruormanve remotely programmable 10 '5 (1 7), tail messages (13),
lxJHelln boards (5)

• 16 channel VOICe response analog melenlQ. automate storage of
min/max values on each channel, values may be read back on command
or may be included in any programmable messages

• Supp:lfls swureseee remote base earecevers and lui Q.IpIelt: links
• IndIVidual user access codes to selectable features
• Mailbox for user-to-user, and svstem-to-use- messages
• Paging - fwo-iore. 5/6 tone, OTMF, CTCSS, HSC display,

user commandabIe and may be IflCluded WI prog<Y'TVTlabie
messages u e. alarms)

• Easy hookup to any repeater

So we oeecoec the RC-850 Repeater Contro ller, the industry's icc cure
hne repeater control system. Now .... lfs ~ ltI"d wave" of innovaloo. thanks to Its
designed toe the future architecture and new software releases
The '850 defines !he Industry standard in repeater control systems

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

08T: Attention All Hams
If you own a Shack, you shOuld know about ShackMaster" .
Shack Mast er lets you carry your home staten With you in the palm at your
hanel, It aCTS as your gateway to tile world, linking your handheld
transceiver to yOU" high ceoceneoce HF staten. Now, illStead 01 your
valuable home ecooreot being available to you 1'lb or the time.
Ir s available 99% 01 the time! \Nhethef around the house, In the yard ,
or across town. ShackMasler lets you take it wrth you

Butltlars JUSTpart 01 $hackMaster's statY, n lets you commurwcate
WltIl the family bY handling third party name - its eectrcoc ma iIOOlt: and
Intercom let you keep in touch, Anct a simplex patch lets you place
lfTl)Ol1anl calls directly tlTough yOOl home phone.

• Crossbaod Iinlung - \/HFIUHF to HF
• Telephone access to you r home station
• BSR Home Conllol interlace
• ElecllQ(jc Ma~bc»t
• ShackPaTch~ intercom into the shack
• Persooalpatch" simplex eutopatcn

aee
advanced
computer
controls, inc.

Visa and Mastercard accepted.

2356 Walsh Ave. Santa Clara , CA 9 5 0 5 1 · 4 0 8 - 7 2 7 - 3 3 3 0
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For your new or upgraded Repeater System, you won't find a better
quality or higher performance machine than the SCR2000X.

In repeaters , there 's NO COMPARISON 1987
CALLBOOKS

PUDlica t ion dale f or the 198 7 ceuec cks i s
DecemDer J. 1 9 86 . see your dealer o r o rder
now ai,eelly from the pubIiSher.

Continuing .. 66 year trad l1ion, there are
three new c au eeoks fo r 1981.

The 198 7 callbao k Supplement is a ne w Ide/l
In Cali Dook UPdates; i t lists t he IIc ti~ltv in
b oth the North Ameriun and I nt e rnation al
Ca ll books. Published J u ne I , 198 7. this
SUPDlemen t will i nclude all the new l icenses.
address c nanges, .l",a ca ll sign changes for
tne p receding 6 months.

The Inte rnaUonal callbook Hits t he
amateurs In count ries o u tside N orth
America. Coverage tncrudes Sou t h Ame, ica ,
e ueo ce, Afri ca , Asia , and t he Pa cifiC area .

The ' Fl y ing Ho r s e "

s e t s th e st and a rd s

The North A m e rican ClllbOOk lilt s the cans.
names, a nd ada.en In formOilll ion fo r licensed
amOillteurs in all coun t ries fr om canaCU t o
Panama incl uding Greenlan d, Bermu da , and
the Car i b bean tstan cs p iuS HawaII and the
U .S . possessions.

STANDARD FEATURES
• AutopatchiReverse Patch, WIO & 1 inhibit
• Dial Pulse Converter • Autodialef
• Phone line & "over the air" comm and

modes. Virtually aU ' unctions may be turned
onIotf remotely.

• Touch Tone Control of 'Timeout', 'Hang
Time' , Patch Timeout. TX Inhibit/Resel ,
Patch & Reverse Patch Inhibit/Reset, P.L.
ON/OFF ("",Ioptiona l P .l. board). ere.

• Up to 6 Auxiliary FunctiOns. More with
nC300.

• Full 16 Digit Decoding with Crystal Con-
trolled Decoder Ie

• Touch Tone ....ut. • hKerchunk Kil ler"
• Unique Courtesy Ton&S
• Timeout Warning Tones
• Automatic CW 10& 10Command
• Microproceuor Memory 'Banery Backup'
• Autopateh AGe tor constant levels
• Local Status indication via 12 Function pan­

el LEODisplay
• Front panel Touchtone Pad lor Local eon.

lrol & Phone line access.
• Full Panel Metering: Rcve. & Xmtr . tcoc­

tons plus Voltages & Currents
• New-Improved; RCVR, UHFXmtr., Power

Su pplyl
• 3O-7S Wan VHF & UHF Models
• 10().1S0 Wett Finat Amps Available

~ I

• •

• •

•

•

•

• C

•• •

SCR2000X W/Acce$llorlfls
SCA100 100-150 W Amp.
SCP30 Super Heavy Duty

30 Amp. Power Supply, etc .

I~ iii

This highly advanced unit includes a wide array of OTMF Remote Control FunctiOns,
Automatic Digital Controls, and a full complement of front panel local control , test and

metering functions. The 2000X is a com­
mercial grade repeater which provides
AF performance superior to any competi·
tive unit. And it's bum to last-for years
and years-by speetrvm...the people
with over a decade's experience in
worldwide repeaternink systems.

FCC Type Accepted for Commercial Service

SPECTRUM'S 2000X
Microprocessor controlled repeater

"The Repeater of the Future"-Available Today!

DEPT. S2 - lOSS W. GERMAN TOWN PIKE - NORRISTOWN. PI, 114(13 ' (215) 131 ·1110 • TLX 146-211

Rcvr ., Xmtr ., Control Boards, Duplexers, Antennas, Cabinets, Xcvrs, ete., also
available , Amateur & Commercia l.

PC/SP ECTRUM COMMUNICATIONS -"
T el ' (312) 234-6600

O N o r t h A m eriCan callbook
incl. shipping w it n i n USA $28.00
Incl . shiPPing 10 loreign co u n t r ies 30.60

a Internati onal Call book
i ....et. sh ippin g withi .... USA $28.0 0
In CI. shlppi .... g to loreign cou .... tries 30.60

SPEC IAL OFFER

II Un o is residents p lease add 6 '12"- tax .
All payments must be in U.S. lunds .

• • • * • • • • • • • •

a ceneo c« s uocreroen t , p u blished June Lst
Incl. shippi n g w ithin U SA $1 3 .00
i n cl. sh i p p ing to loreign cou nt ries 14.00

a Both N .A . & Internati onal Call bo oks
incl. shi p ping with in U S A $ 5 3 .00
incl . shipping 10 f oreign c o un t r ies 63.00

RADIO AMATEUR IIb kc a ac INC.... Jl

~
- Dept . B

925 SherwOOd rrr., BO I( 2 47
Uke B l u ff , IL6004 4 , U S A

• 10W UHF. BUilt-in Ouplexer

• 15W VHFI External Dpx r.
• Optional Autopatch & P.L.

• AC or 12 VDC Input

• Ideal for low power local use
• Portable/Mobile et the scene of

an Emergency

• Increase coverage at parades
or other Publ ic Service events

• " Mountaintopping" with
battery pack

• Full Duplex Computer/

Data Links

• Compact, Rugged

• Self Co ntained

And that 's not all... We also make
SCR77D Desktop/Portable Repeaters
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ENTANGLED

cars, part-time jobs, tenn is, etc.,
etc. Amateur radio requires study,
outmoded code requirements, ex­
ams, and hoping that you pass. A
kid of 12 0r 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 tes rn­
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 ofthe 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 p re-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-01d hear, " Weather
here is rain, rig here is . . . .. before
the radio is shut off permanently?

Thank goodness there are
hams involved in pushing the
edge oftechnology; in packet, dig.
ital television, satellites, signal
processing, spread-spectrum,
and so on. I think a friend of mine
said it best when he stood up in a
ham radio industry meeting and
said, " We're j ust waiting for you
Old folks to die so that the young
people can get on with this h0b­
by." - KW10.

'-__---'II

LIST

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 I realize that he must be a
ham . Who else would "have
friends I have been trying to ta lk
into gett ing 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, possibl e fut ure
hams, and to the public .

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

Hal Sprague KH6GPI
Honolulu HI

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
rea lly 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 to
consider quest ions such as,
" What would ham radio be like if
we had no FCC?" You may be
surprised at the answer.-KWtO.

N........ ,. on your FNdbKt< e...:l

HAL IN HONOLULU

Rick, anyone who reads your
fefter will understand my " desire
to offend CBers. " - Wayne .

By the way, do you know why
the y c all amateur operator s
" hams" ? It' s because they have
the 10 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. I hope they can
stay inside the lines!

Rick Chapter
Massapequa NY

"I think you and your staff were all
sitting too close to the hull of that

submarine when the shelling started. "

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

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

I j ust talked to a fellow who 's
been a bootlegger fo r 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 8 year trying to
learn Morss code, fails his exam
twice, and ends up with a Tech
license when he really wants an
Advanced, or the guy who j ust
buys a TS·940 and operates
wherever he pleases?

f don 't advocate doing away
with licensing, but neither do I be­
grudge the p irates their fun.­
KWID.

I 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 apprec iation because he

Having gotten tang led up in the
legally binding contract that NSD
slithered into the lower corner of
page 4 of the December, 1986,
issue, I 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-

I I I I
vice card and also buy some of
your OSL cards. Hopefully the

____________" '-___________ magazine will not stoop to such

If we wonder why amateur radio depths again. I shall endeavor to
is dying,enclosed is a partial list of keep subsequent issues out of the
those hobbies that do not require hands of literate minors . And for
a license or exam: baseball, foot- the price of a 22c stamp, I will be
ba ll, photography , computers, one of the 17 people taking a gam-
mocet railroading , scuba diving , ble on the Feedback drawing.
stamp collecting, archery, bowl- Bradshaw B. Lupton, Jr. K1TE
ing, togging, video games, model Shrewsbury MA
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SHELL SHOCK

ETTERS

I'---_----JI
I'm writing in response to your

Never Say Die editorial of Decem­
ber, 1986. lt is usually an informa­
tive and intell igent column, but
what I don't understand is your
desire 10 oHand CBers with old,
tired, recycled Polish jokes.

Half of your ranks started oul as
CBers. although most amateurs
deny it, and if CBers didn't "up­
grade" and gel the ir Novice lick­
eta. the Amateur Radio Service
would never be abla te increase its
pcpuranon.

Instead of trying to offe nd
CBers, why not convince those
old tarts to hOnestly recru it new
operators mto the lold , instead
01 coming across with thai old
anilude of "lleamed 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 thaI. And once you
do, the only people you can com­
municate with are other amateurs.
I suppose that's why most ama­
teurs I know still have CBs in their
cars . It's the only way they can
talk to the ir XYL s at home,
because Momma doesn' t have
her ticket.

Amateur rad io operators and
thei r 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 column
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 73get 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.

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

The mode/5000 PhOne Remote from Tri-H Communications.

Bird's mode/4427 rlpowermeter.
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Weller's Pyropen gas-powered
soldering iron.

220 TRANSVERTER

Microwave Mod ules of liver­
pool, England. has announced
the MMT 220-28 15-Watt linear
transverter for 220-225 MHz. The
uni t connec ts di rectly to the
transverter jack on your transceiv­
er and reatcres a MOSFET front
end for excellent receive perfor­
mance. Transmit mixer sensitivity
for lull output is 1 mW.

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

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

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

WELLER PYROPEN

The new Pyropen from Wellef'l'
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 lew
seconds to refill . A control tev­
er regulates the gas volume and

New communications analyzer from Ramsey.

RAMSEY COM-3

SuperSCAF is avai lable for
$137 in kit form; please check
Reader Service number 215 for
more details.

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 transmil protection, a

I,
I

•

NEW PRODUCT OF THE MONTH

This little gem caught our eye:

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 cc . displaying the value on a 10mm-high LCD. The
Checkman Mini also features an audible continuity checker and
diode tester.

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

SUPERSCAF

Aftronics, irc.. has announced
SuperSCAF, a digitally tuned
swilched-capacitor audio fil ter for
CW, SSB, RnY, and other nar­
rowband modes . The unit incorpo­
rates a crystal-controlled tern-or­
der elliptical bandpass fil ter
whose upper and lower cutctt fre­
quencies are programmed via a
front-panel thumbwheet swi tch.
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 tess than
O.2dB.

BIRD MODEL 4421

PHONE REMOTE

Bird Electronic Corporation has
introduced the model4421 rf pow­
er meter. a programmable, mi­
crccrccesscr-basec instrument
thai measures forward and re­
verse power to 1 kW from 1.8 MHz
10 1 GHz. The unit features an ac­
curacy of ±3%. Two senscre ccv­
er the frequency range; each sen­
sor carries a calibration profile in a
reprogrammable memory. An op­
tional interface provides for re­
mole operation from a GPIB- or
R$-232-equipped computer.

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

Tri-H Communications now ct­
lers the Phone Remote model
SOOOA, a product that allows oper­
ation of an HF. VHF, or UHF base
staten from any tauchtone'" tele­
phone. The modelSOOOA requires
no internal connections 10 the
transceiver and includes a securi­
ty code . Programmable act ivity
and push-Io-talk timers with time­
out warning beeps are provided
in case the telephone connection
is lost.

For comple te information ,
check Reader Service number
216.
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PCB DESIGN

Project :PCB is the name of
new CAD softwa re oltered by
DASOFT Design Systems. The
package assists in the design of
multilayer printed circu it boards
with schemat ic capture . auto­
matic routing. and board layout (a
plot rout ine generates camera­
ready art).

Alter a schematic is entered
using the mouse--driven ed itor ,
pin connect ion s are def ined .
Next, the board its elf is de­
signed by defining the size and
shape of the substrate, location
and size of cutout s, 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 sect ion
generates proof copies with prob­
lem areas marked, or camera­
ready artwork.

Project :PCB requires an IBM
XT, AT, or compatible with 640K
RAM end at least 10 megabytes of
hard--disk storage. List price is
$950; check Reader Service num­
ber209.

SUPERLOOP

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-SOD gangs two sec­
tions together for up to SOD pF;
both models have a breakdown
voltage 01 7.8 kV and a plate air
gap of2mm.

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.

SEE WHAT WE'RE DOING WITH
ANTENNAS & BAlUNSI

Nevada Communications' variable capacitor kits.

EVERYTHING IN HF WIRE ANTENNAS: FROM DIPOLES TO SUPERLOOf>S
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CBON·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 windsh ield . 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.

•

NEVADA
CAPS

Nevada Commun icat ions of

will not burn you if you touch it
during use.

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

IRI FILTERS

International Radio. lnc., has
added a number of 6- and s-pore
fillers to their line of products. The
new filters cover the ICOM 730.
735, 740, 745, 751 , R70, R71A,
27 1,471 , and 1271, and Ken­
wood's 930, 940, 830, and R·
2000 . Atso available from IAI is a
CW switch kit for the TS-940193O/
830, which yields a new 250-Hz
CW position.

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

New On-Glass CB antenna from
Antenna Specialists.

adjusts the temperature for sol­
dering. Temperature co nt rol
ranges from 392 0 to 932 0 F. A
number of tips are available, in­
cluding a power chisel, a tape red
needle, a micro spade, and a ta­
pered pyramid.

Reader Service number 21 O.

Davie Tech 's rechargeable power screwdriver.

JENSEN
STRIPPER

Jensen tools has introduced
a thermal wire stripper designed
to rem ove thermoplast ic insu­
lat ion from 14- 30 AWG wire .
The specially shaped nichrome
element heats to 450 0 F in
less than f i ve seconds , and
Jensen claims that, due to the
minimal mass of the element, it

RECHARGEABLE
SCREWDRIVER

Davie Tech , Inc., now offers a
powerful mult ipurpose screwdriv­
er which runs on recnaraeaore
NiCd batteries. The tool fea­
tures an LEO ballery indicator, a
forward/reverse swi tc h, a de­
tachable pi stol grip , and four
driver bits .

Reader Service number 206.

Thermal wire stripper from Jen­
sen tools.

" When You Buy, Say 73"



Photo B. The companion setup on 1296-MHz FM-an MMT·12961144
and TR-9000 exciter. A Larsen antenna was also used here.

Test Equipment

Not having any accurate test equipment
to verify claims (at least as far as receiver
sensitivity goes), I decided the best way to
lind 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 I installed
the 120 in my Honda with the antenna fed
by 171eet ot icw-cse Belden 9311 AG·58IU.
Its loss at 1300 MHz is rated at 16 dB per
100 feet. Incidentally, the Larsen antennas
use a special mount-type MM·NMQ-and
will defin itely not work with the more con­

ventional LMO series
mounts .

Photo A shows the
Larsen 13OQ.MHz an-­
tenna atop the Honda.
For purposes of this
test, I again enlisted
the services of Steve
Katz WB2WIK who
ag reed to p ut th e
hodgepodge of stuff
shOwn in PhOto B in-­
to his Toyota. It's BC'

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
wi th the 2+ Watts I
measured from the
120 with the Bird 43
and the 5·W, 400­
1,0000MHz slug.

Test Results

To say the range is
limited when running
row-cower levels at

nated " Accessory Socket" and allows remote
T·A keying of the 120, supplies remote 13 .8 V
de, and eucws for a discriminator meter con­
necnon, Incidentally, the remote keying con-­
nection would be very useful lor a 1260-MHz
remote base link or repeater link. An external
speaker jack is provided as well.

An unusual feature is the AIT 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 with in .OOO5%-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, stoppi ng on a busy channel, and CPU
reset .

ICOM America. Inc.
2380- 116th Avenue NE

Bellevue WA 98004
Price class: $580

by Peter H, Putman K12B

ICOM IC-120
1.2-GHz Mobile FM

Transceiver

-

cesare selected by two vto's in 10- or 2O-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 squelch
sensit ivity 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, wh ich
is a good thing since the Japanese seem to
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 swncn. Other con-­
trots allow you to step up and down in 1-MHz
increments, which is about as fast as stepping
up and down in loo-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 SO, 144, 220, and 430 MHz
put together!

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

Features

The 120 is about the same size as ICOM's
popular IC-27AJ37AJ47A series FM radios, el­
though i, uses a different bracket . Frequen-

Photo A. The Larsen 13OQ.MHz collinear an­
tenna with NMO magnetic mount in position
on the Honda 's roof.

20 73 Amateur Radio . February, 1987

I COM of America has been making great
stndes 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 1G-120, a mobile, 1-Watt,
synthesized transceiver lor the 1260--1~

MHz range.
I received the 120 and the 1271A for review

at the same time, and I intended to run some
tests using both in the low-power mode. My
plan was thwarted by a blOwn trent end in the
120, so an alternate setup was arranged lor
the replacement 120.



from the sc reen to the boom makes the
ground connection lor rf. See Photo B for a
close view.

The entire assembly is fit snug ly 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
tact, the whole antenna is buih like a tank!
Compare it to the plastic-supported elements
on the F9FT or a standard loop yagi and you' ll
see that with the 1/4 ·«nameter aluminum rod
elements, it would be pretty hard to break
anything on this beam.

Speaking 01which, 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 lor the 1.2- 44 lBX. In
my tests, I set out to verily these claims. The
test range was two masts 10 feet high. 70 feet
apart (100 wavelengths at 23 cm).

One problem I was going to have was the
accuracy of my rf mill ivoltmeter at 23 cm,
since the rf head was only accurate to 600
MHz. Some calibration tests were performed
using the IC-12O as a signal source. It devel­
oped 2.6 Watts into a5Q.Ohm dummy toad, as
measured with a Bird 43 and 5-W slug . These
measurements were ventied on a 25k slug (25
W, 1.1-1 .8 GHz). Then , the rf mill ivoltmeter
was driven through pads known to be good at

base link. I think it would be very popular in a
city environment where a wide-coverage ma­
chine was line-of-sight to most 01 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 co mmunications where privacy
was des ired .

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 cou ld 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.•

Mlrage/KLM
PO Box 1000

Morgan Hill CA 95037
Price class: $1 54

The resu lts 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 repeater. In hilly areas, such
as here in northern New Jersey, it would be all
bu t impossible to work a repeater unless you
were within line of sight of it . Based on these
observatio ns, stations living in relatively flat
areas, such as the Midwest and Southwest,
using repeaters on tall 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. I couldn't
thi nk 01any part icu lar use to put it to except lor
low-power point-la-point links or as a remote

Number 30 on yo u. FeedbKk c.rd

eiemerwrenector section. Assembly time from
opening the box is about 20 minutes and re­
Quires only a screwdriver and 11132 and 5(16
nutdnvers. The two boom sections are joined
where one of the elements passes through the
boom, and the element insu lating 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 em
that it would severely de-tune any element it
was behind or in front of .

The driven element/reflector is clever. It
co nsists 01 a hardline balun and sutt-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 Iockwasher is
the screen-type reflector. A secondary strap

Mirage/KLM 1.2-44 LBX
44-element 1.2-GHz Vagi

1296.200 MHz (our test frequency) is an un­
derstatement! At one point, Steve and I were
no more than a Quarter mi le apart , yet I
couldn't copy him at all due to foliage attenua­
tion. Steve posit ioned himself atop one of the
higher spots around here on a ridge with good
views in all d irections, while I drove up and
down smaller hills nearby.

Results were as I 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 01 sig­
nal. Audio reports were excellent. Inciden­
tally, the 120 uses a 3SK48 in the Iront
end , which I bel ieve is a low-noise MOSFET
(also used in ICOM's 430-MHz gear). This ra­
dio would benefit lrom a preamp if running
the outboard lD-Walt accessory amplifier,
model ML-12.

by Peter H. Putman K128

W ith the expansion 01 major equipment
manufacturers (such as tCOM, Ken­

wood , Microwave Modules , and SSB Elec­
tronics) mtc the za-cm band, it was only a
matter of lime before we started to see new
antennas lor this band . Some have been
around for a while (F9FT 23-element yagi, Jay­
beam, Down East Microwave loop yagi), whi le
others are relative newcomers (F9FT ss-ete­
ment long boom and KlM 1.2-44 LBX).

Readers will remember that the F9FT 5~1­

ement yagi was reviewed back in Apri l, 1986.
Using a formula derived by engineers at MIT,
the measured gain was found to be within .25
dB of the claimed gain. I obtai ned a pair 01 the
KlM 1.2-44s to make that very same mea­
surement-but I'm getting ahead 01 myself!

The KLM 1.2-44 LBX co mes essentially
complete from the box . You need only push
lhe two boom sections together and attach the
horizontal boom brace and masl 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.

Photo B. The driven element and reflector assembly upciose. The balun
is made from miniature hardline.

73 Amateur Radio • February,1987 21



•

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

G' = (4TlR/h)' Pr/Pt or G = (4TlR/h)(v'Pr/pt)

G _ Gain expressed arithmetically (not in dB).

A "" Free space wave length in units.
A _ Range of separation of antennas in same units (Ao).

1300 MHz 10 arrive at the final fig-
ure that read 10.5 dB high at
1296.00 MHz.

The next step was 10 set up the
1G-120 with another Bird 43 and
the leedline to determine its loss .
This was calculated to be about
1.5 dB (it was a little more than 13
feet of 8214 RG-8IU) and was veri-
fied with two Birds and a dummy
load. l ocking the lG-l20 on with a
constant power source, I then rotated the
companion 1.2-44 LBX for maximum signal.
The reading was +12.5 demoSubtract 10.5
dBm trom the correction factor, and you have
a reading of +2 dSm, or 1.75 mW.

If you use the formula in Fig. 1, dividing Pr
by Pt (.0017512) 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 leet) and A = .231 (23.1 centime­
ters @ 1296.100 MHz). Putting these num-

bars into the formula 4nA/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 th at value by two: 159.93/2 = 79.96.

Now, calculate 10 1og10 of 79.96, and the
answer is ... 19.02 dB . Therefore, one 01 the
two 1.2-44lBX yagis exhibi ted 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 rat ing.

Wh ile no data was available
on polar plots, I would sus­
pect Ihat the KlM is nOI quite
as sharp as the F9FT 55 ele­
ment. I'll try to update this data
through actual use in the cern­
ing months . By the way, input
vswr was on the order of about
1.4:1, whereas KlM claims better
than 1.5:1 -again, a conservative
rat ing.

Conclusion

The KlM 1.2-44 lBX is a sturdy, welkie­
signed antenna lor the 1260-1JOO.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 rig id , larqe-diameter boom also aids
against sagging and element misalignment.
Reader Service number 201 .•

The a-meter antenna consists of three
boom sections. The front section fits inside the
cen ter section and is botted in place. The rear
and center secti ons are joined by an inter­
nal steeve. The boom is held to the mast by
the same type of clamp used on the 7O-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 1 132 ~ , I suggest that you tnple­
check each measurement to mainta in that
1 132~ standard, as the measurement of the
exposed sections of the elements must be
EXACT.

The 7O-Cm antenna uses a delta match and
the 2m antenna uses 'r-marcneo driven ele­
ments. These high-efficiency designs are
easy to assemble, but I not iced on both anten­
nas that when exact measurements were ob­
served, the encapsulated teecccmte were too
narrow by abou t 114" , II the error were ab­
sorbed by each side of the driven element
equally, the leedpoints could be off by as
much as 1I16H

• r think it's important to point
out that I have noticed no operational prob­
lems because of this.

In addition to the S0-239 (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 Walts and allow you to select either
right. or left-hand circular polarization with the
application of 9 to 15 V de. The Kenpro rotator
that t'm using requires six conductors for each
rotator {azimu th and elevation) . By USing 6­
conductor rotor cable, I can easily use this
most interesting feature.

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

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

-
I

Telex Communications, tnc.
9600 AldrICh Ave. So.

Minneapolis MN 55420
Price class: $365

Nu_ 31 OIl)'OUl FMdbKk cwd

compressed by the mounting assembly. This
arrangement appears to be quite secure,
and [ antic ipate 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 I received , the coax support
was not drilled. It was a fairly simple matter to
drill the support, but I was surp rised, given the
overall quality of the antenna, that this was
required . I brought this to the attention 01the
factory, and when they checked the rest of
their stock, no other units were found to have
this problem.

T he TelexlHy-Gain OSCAR antenna sys­
tem represents a good choice lor any­

one considering satellite work in a serious
way. The setup (model number 2185) COI\o

srsts of a 3O-element 435-MHz antenna on a
134~ (4.2-wavelength) boom, a t e-eiement
2m antenna on a 168-314 ~ (2.1-wavelength)
boom, and a hollow five-foot fiberglass cross
boom. Everything is shipped via UPS in a stn­
gle box.

The 435-MHz antenna consists of two boom
sections that are held together at the point
where the antenna mounts to th e cross
boom. The sections lit into a sleeve that is

by Jim Godron N/ElF

Photo A. TelexlHy-Gain's OSCAR antenna system.
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SPECIFICATIONS

Electrical
• Band Wid th 1260-1300 MHz
• Gain 18.2
• VSWR Better than 1.5 to 1
• Feed Imp 50 Ohms
• Balun 4:1 Rigid Coax

Mechanical
• Beam l ength 12' 4"
• Element l ength 4.5"
• Mast 2" 0.0.
• Wind load 1 sq. ft.

"When You Buy, Say 73"

Mirage Communications Equipment, Inc.
ao, Box 1000

Morgan Hill, CA 95037
(408) 779-7363
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Kent Industries
Distributed by:

Total Electronic Concepts
PO BOll: 400

Uncoln MA 01 773
Price class: $50 (kit)

$60 (assembled)

ccnciusrce

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 prob lems encountered in
construction of the beams, I would recom­
mend this setup as an excellent value for
VHF/UHF enthusiasts. Reader Service num­
ber202.•

of-the-art rigs have allowed me to fully ex­
periment with the antenna array. and I have
been nothing shOrt of delighted with the re­
sults. In addition to their usefulness as sat­
elli te antennas. these antennas have pro­
duced excellent results in terrestrial work as
well . The 2m antenna is an outstanding per­
former on FM and sse. and I find that I use it
more than my other 2m antennas. As an indi­
cation of this performance. 1can hear a distant
repeater S7 or sa on my omnidirectional an­
tenna , while on the Telex antenna it will be
+ 40 dB over 9. I have routinely conducted
S9+ csos over 115 miles on FM using 80 to
100Wans.

Kent Morse Key
by Perry Donham KWIO

turned out to be missing some hardware . I
phoned Telex and had the parts the next day. I
had a very in teresting conversat ion with Telex
about their quality control process, and I' m
convinced that the several very small prob­
lems tha I I had are the result of my gelling 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
lop 01a 40-1001lower. The antenna requ ired
th is height in order to clear the trees, and I was
a ume concerned about the long run or 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 01
9913, and Jeertens me tnat the specs may be
a little better. In operation. the 9086 seems to
be doing the job . and 1 am no longer con­
cerned about the losses.

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

"If you love Morse,
you 'll certainly
appreciate this

work ofar t . "
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plement to the color 01 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.

I 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 I noticed none of
the clicking or arcing usually found in keys

of lesser quality. My
arm got ti red after
f iftee n or twent y
minutes 01 opera­
tion because the
key is teu-,t prefer
something like a J­
28 that rides very
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 theclose tolerances of the brass
pieces.

Obviously I like this key. I would suggest
that Kent make a nme brass plate to go on the
oak that could be engraved with a callsign; it
would be perfect lor presentations. II you love
Morse. you' lI certainly appreciate this work of
art . The keys are made in Britain , but you can
get one from Total Electron ic Concepts,
Kent's American distributor. For more lntor­
mation, check Reader Service number 203.•

I ' II tell you right 011 that I'm a CW freak. For
some reason. I get panicky when there 's

a microphOne in front of me-but 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. I
enjoy the cadence of hand-sent code ; it tends
to relax me.

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

The keys are sold
as kits or as assem­
bled units. Mine ar­
rived assembled. so
1can' t tell you if it's ditticult 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 01 the instructions. The brass parts are
apparently hand -turned and beauti fully
brushed . A ham visiting the omce happened
to be a machinist, and I 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!" I was
afraid that I would have to frisk this guy when
he left.

The base is fin ished oak . a nice com-
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• Order by phone or mail. Add $3 S&H per order
(Electronic answering service evenings & weekends)

• Use VISA, MASTERCARD, Check, or UPS COD.

HRA -(OJ
HELICAL

RESONATOR
PREAMP

ONLY $49 VHF
or $64 UHF

LNW·(*)
MINIATURE

GaAs FET
PREAMP

Unbelievably
Low Price · · ·

ONLY $19/klt ,
$34 WlredIt..teCl

•

, • Q

-~~

GaAS FET Preamp
Similar to LNG,
except designee!
for low COfIt. &mall slze. only 51SoW.l 1-5t8"L .l
314 "H. Easily mounts in many eeocs.
• Spe(:'fy lu....nl range desired: 25-)5, 35-55, 5&-90. go.
120. 120-150. 150-200. 200·270, or 400·500 MHz,

G. As FET Pr••mp wlttl t. atur. s sl mllar to LNG
H rl••, .lIteept automatlea lly swItch•• out of line
durin, tr.n....lt. UM wlttl baH or mobil.
tranacelvers up to 25W_ Tower mil. luwdware
"'pplled.
" Spec,ly tu....ng .ange des"ed' 120- 175. 200240. 0<
400-500 MHz.

ONLY $S9/klt,
$79 ...........

LNG -(*)
GaAs FET
PREAMP

ONLY $49!
WlltlOmlTlD

GaAs FET PREAMPS
at a fraction of the cost
of comparable unitsl

LNS·(*)
IN·L1NE
PREAMP

FEATURES:
oVery Low NoIse: 0 _7dB VHF. 0,8d8 UHF
oHlgh Gain: 13 -2 008 . depernllng 00 'req
° Wlde Dynamle Range: to resist overload
oStab le: new-type dcar-gete GaAs FET
• Specify \I.IrW"I1 rang. OO$ll'eCl: 26-30, 46·56. 137-150.
151). 172. 21D-230. 400-470. or 800-960MHz.

Low-nolM prhmpl with .....leaI reSONlton
, ed uee Intermod • Ct'"~ interf_te. In
critical applications.•$pee,,! lu....ng .ange des"ed: l4)-I50. l SD-158. 158·
162, 16 _114. 2 l3·233, 420-450. 450-465. Of 465·415
.~

•

•

IlJI
$630

•

t" ~n I I
•

[

IlAI'IIl
6M,2M,220

lIt'1REI2
$880

UHF $980 $730
(Also available for commercial bands!)

FEATURES:

THE MOST AFFORDABLE

REPEATER
ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIYlS TlIEM TO YOU AS STANDARD£~(JrfTl)

oTD-2 DYMF DECODEAtCOfrrITIlOU.£A l<Il only $78.
FuM 16ClIClU, 5 functions. toll caMrestr1cl or , prOIl_

metll• • Much mO••, G••et 10.- HI. c tlv. cellini too!
oAP· l AUTOPATCH kIt Only $78 , Rev.rse pelch & phone

W.....mot. control lid.

o.o\P_2 SimJIleI AlIIopelch. La. WlItl el>ow!

oMO_20 2 FSK OA TA MOOULATOR kit $38. Run up to

1200 baud dllll.al Of peckel radIO so g""ls through any
FM tran&mltlet .

00E_202 FSK OAU DE""OlXlUTOfI kll $38

ACCESSORIES

. SEPoISrnVITY SECOND t o "'O"'£! O.I5i.lV Typ.
oS€L£CTMTY TIl.-.T CAAI 'Y BE B£AT! Bott1 9 pole _tal

ld1:er& ce<amlC Merlor > 100d6 ..1 r l2l<Hz. HelICal
'''''Orlator front end to <;<KTlbat d<ffien.... & ,ntermod

oFllllter-prool sque lc ll, AU10lT\ll1..., ffe QOOOC'1 control,

~~ .".p,foer.

-ellA [ASY·TU"'E TRANSMItTER, uP to 20W outPut_
SOW 'III",k',loo..,,1 p",
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oCOR_2 kit. $38. AudIO m'.e., local spk. amplrf>e<, l ail &

1"''''-<>1.11 t Imers.
oCOfI_] k ll. $48. ...lIhwurtesy beep

I -----.iAMTRON"'jCS~INC:------i
I 6S·E Moul Rd.; Hilton NY 14468-9535 II0 High qual ity equipment at reasonable prices surely I
I appeals to me; but I want more details before I buyl Rush I
I my copy of the 40-page Hamtronlcs catalog by return f irst I
I class mai l. I enc lose $ 1 ($2 for overseas air mall).
I Name _

I Address _

I City StatelllP I (tL ~
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Sony AIR-8 Scanner

by Marc Stem N1BLH

Have you ever wondered why some manu­
tacturers 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, UnidenlBearcat, and
Radio Shack-would have something loworry
about. After all , Sony is the company thai
capitalized on the success of its Walkmani
WatchmanfEverythingman personal elec­
tronics devices, as well as its television re­
ceivers. But, after using and evaluating the
AIR-8 from Sony lor several weeks, I can say
that the others have nothing to worry about. In
lact, 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 inctudes
the AM broadcast and IF bands, so the AMer
or l Fer might be served by it. On the othe r
hand , i t also has the FM broadcast band
(where you can hear the latest in hard rock, I
suppose). But what does this have to do with
scanners? Further, it covers VHF from 136 to
174 , and it covers the aeronautical band.

So, who's supposed to be the buyer? Every­
one, I 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 AIR-8 seems to me to be
more of a token response to the marketplace
than a real attempt at taking a signilicant
measure. Why, from one standpoint alone­
sensi tivity-the others have absolutely noth­
ing to lear.

During my evaluation , I 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 wh ere
the Kenwood was steadfastly picking up the
signal. However, it must be realized that the
Kenwood's Slrf meter needle was pegged,
and I really don't th ink the scanner, which is a
compromise device to begin with, was nearly
as sensitive.

As further prool, there are several packet
stations on 145 .01 in my area that are
STRONG on just about any other rec eiver I
have in my shack. On the AIA-8, I could barely
hear them.
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Sony Corporation of America
Sony Drive

Park Ridge NJ 07656
Price class: $269

Another indication of the inabili ty of th is
scanner was shown to me by the same packet
stations. As I was listening to a busy local
repealer more than 1.6 MHz above the packet
frequenc ies , I suddenly heard the telltale
" braaap" 01 one of Ihe locals. The packet
burst was coming through the AIR-8 and was
being superimposed on the FM phone signals
I was listening to.

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

But this still doesn't account lor the tact 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 lundamental frequencies.
Further, why the manufacturer erose 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 01some big jumbos
on their way to this area's major airport was
crystal clear. I 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
shOuk:! be state 01 the an really isn't. Take

birdies and images, for instance. As you scan
through the public-service (PS) band (VHF),
you lind the scanner locking up all over the
place and you hear image signals, signal-rEt..
ratec emissions, and birdies. The scanner
seems to lock up abou t 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.

Aga in, th is could be a product 01the high rI
envi ronment surroundi ng the test site. But. on
the other hand, the other scanners that are
around here have few of the same proorems.
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. Hilling the + or - key on the front
panel starts up the scanner unti l it gets to the
next noise point.

And, speaking of ecee eunons. they are
laid out on the Iront at an angle rather than
being placed vertically or horizontally. I can' t
guess the ergonomic reasons for pUlli ng 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 I
wasn't in on the design phase of this receiver.
But I 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 bollom 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 I came across during the review was
about 45 degrees, which is the angle that's
right for nearly alllCDs. The only problem that
arose was that the hand-held scanner had to
be kept at that angle, which de leats the pur­
pose of th is 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 rem ember to press on them to
access the features because they are locking
pusncertcns. The automatic squelch is a laud­
able feature; however, if makes the volume
impossible to increase or decrease unless you
remembe r 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. Th e midrange is empha­
sized. but the top and bottom ends of the voice
spectrum haven't been forgollen .

Further, each radio service that's covered
has its own set of memories-1 0 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 litt le dots on the
right 01the screen.

Finally, the antenna connector is a low-loss



VISA-MC
AMEX-DISC.

The TNC -220 has the familiar TAPR
command set and AX.25 Level 2 Version
2 protocol running on a 2-80 processor
with 32k bytes of EPROM and 16k bytes
o f bat tery-backed RAM . A Zilog 8530
sec performs all packet H DLC in
hardware. The terminal por t can select
either R5-232 or TIL for your C-64/ 128,
VIC-20 or other TTL compute r . 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 b lue fron t panel. All inch­
caters and controls have large, clear
labels .

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

ASSOCIATED RAOIO
80 12 CONSER BO X 4 3 2 7
OVE RL A ND P AR K , KANSAS 66204

BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

WE'LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Call913/3B1-S900
DISCOUNT PRICES

SEND $2 FOR CATALOG
AND WHOLESALE LIST

• T\AIO radio ports
• 7910 single-chip modem
• 300 and 1200 bauds
• Enhanced command set
• Multi-color status LED's
• Supports RS-232 and

TIL computers
• Active HF bandpass filter
• Tuning indicator option
• 12 volt DC operation
• Premium quality case
• 6- w x 2" h x 7" d

The TNC·220 is a new, low-cost Packet
Term inal N ode C ontro ller evolved from
the Pac-Comm TNC-200 (TAPR TNC-2)_
It uses more large scale in tegrated cir­
cuits and fewer com ponents to provide
greater functionality , reliab ility and
sensit ivity with reduced si ze and cost .
TIle single-chip modem used for both 300
baud HF and 1200 baud VHF operation
has two radio ports. Switching between
por ts is done en ti rely 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 o r AFSK k eying. An optional tuning
indicator slides inside the ca binet. A
standard m odem disconnec t header will
connect accessory high·speed or satell ite
modems.

~ PAC-eIlMM TNC·220
HF / VHF Terminal Node Controller

$124.95 $159.95
KIT ASSEMBLED

BNC type, so insertion losses are minor and
the AM antenna requires a separate miniature
plug and can easi ly be confused with the ear­
phone jack in the dark.

Perhaps the most troubling piece 01 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 prob lem except lor
the fact that this scanner is a battery hog. A
lairly Iresh set 01 batteries gave out in less
than six hours, and a new set in about eight.
Replacing those batteries meant open ing the
cover and removing them. But, as the instruc­
tion book lor this device states, removing the
batteries lor more than a minute or so wipes
out the memory. So remember 10 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, orwhy 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
Bearcal, Regency, or Radio Shack series.
They are far more sensitive and meet the
needs 01 Ihe average amateur better. There
seems to be a lot of potential in the AIR-8 , but it
certainly hasn 't been real ized yet, and I would
urge you to wait unt il it is. Reader service
number 204.•

ORDER DIRECT 800-223-3511 FREE UPS BROWN ~ a
Pac-Comrn Packet Radio Systems, 3652 Wes t C ypress St., Tam pa, FL 33607 -,,,
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Secrets of
Silent Switching

Replace your big, noisy relays with tiny, quiet transistors.
Nurnbet 1 on your FHdbKll ClIrd

Switching the Transmitter +12 V De

Now, lei 'S go into our business of switch­
ing. First I will analyze the ci rcuits used in
modem 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 no! apply for
transistor switching since the totaltransmitter

current would flow through the
transistor. This makes very little
difference for a re lay: most relays
used for switching are rated in the
high- Amps ca tegory . In using
switching transistors . though. it
is important to Imow how much
current will flow through them .

The way to overcome this limi­
tation is 10 maintain the 12 V de
permanently in the high-level
stages (PA, driver , pre-driver,
and so on) and switch the de pow-

amplification. F, is the parameter thai tells
you the maximum frequ ency 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-e mitter 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 give n by the
manufacturer can often be exceeded without
damage because at the time of switching the
emitter-co llecto r voltage is very low . On the
other side, exceeding the breakdown voltage
is always dangerous , as is exceeding the rated
power dissipation.

With the simple ci rcuit shown in Fig . 1(1,')
you can replace the relays in almost any ra­
dio. Some tricks are necessary to combine the
simple normally ope n P1T switch with the
so lid-state SPOT switch needed to toggle
the power source to the receiver and to the
transmitter.Transistor Specs

The most important parameters of a tran­
sistor are its breakdown voltage, maximum
collecto r-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 cu rrent that can be switched .
Maximum power dissipation in Warn is the
maximu m allowable current at a given
voltage. Beta is the figure that reflects current

switch. One is the switch-on condition or
"saturation.' and the other is the switch-off
cond ition or "cut-off." During saturation­
see Fig. I(a)-the base-emitter junction is
forwa rd-biased and the emitter is pushing
current into the collector th rough the base .
Under this condition, the collecto r-emitter
voltage is low, the result o f a very low inter­
nal resistance (I to 60 Ohms) . This is the
contact resistance of the switch, which idea l­
ly should be 0 Ohms .

For the common-emitte r configuration
shown in Fig. I(b), the cut-off condition re­
sults when reverse bias is applied to the base­
emitter junction: the emitter current is the n
nearly zero. except for a small inherent leak­
age current . For germanium transistors, it
is 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. Ifc}. The forwa rd and
reverse bias is applied by connecting the base
resistor either 10 the collector side to tum the
switch on or to the emitter side to tum the
switch off.

, .,.....1(1) CuT_OFF

"' , ~ , 1l ll>.1>

• • ~ ,
• • •• "' • )
• • ,.', r "' e r t

, B C

Since we intend to switch, let's review
some switching fundamenta ls . The ideal
switch is one that will have infinite resistance
whenopen and a zero contact resistance when
closed. II 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 tran sistor, things get even
worse!

The transistor is one of the most inaccurate
but most widely used electron ic devices
around. It is so inaccurate that most parame­
ters show a minimum, a maximum. and a
typical value. When used as a switch, a tran­
sistor is not as spectacular as a
mechanical switch and is, in fact .
far from idea l. Nevertheless, we
can live with it if we arc able to
control its inherent deficiencies .
We can lake advantage of the op­
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
bit about its behavior.

There are two condit ions that Fig. J. Transistor saturation (a) and cut.-ojf (b) make the device useful
make a trans istor use ful as a as a switch, The circuit in (c) is u simple way to switch a loadon and off.
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What Is a Switch?

S ince their early days. transistors have
been used as switches in de ci rcuits.

Back then, the only limitations were low
power d issipat ion and low breakdown volt­
age . Now , high-voltage . high -wattage
switch ing 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 ' Il discuss the modification of an old
Standard Horizon 2. Keep in mind that all
procedures are applicable to any kind of
transceiver, includ ing tubed SSB models.

In the first pan of this two-part art icle
(" Make the Switch to PIN Diodes, " Octo­
ber. 1986), I d iscussed the des ign 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 tn­

stead of mechanical units.



Fix . 2. An example ofa radio whicn can easilv be modified w solid-stare switching.

'00.-'IlV DC -T-~~r-r;;;--"~ ..

drop some vo ltage due to its internal res is­
lance . Th is is the most important conside r­
ation in selecting the transmitter stages that
will be permanently connected 10 + 12 V de.
for the higher the curre nt demand , the higher
the voltage drop. That' s why I recommended
that the switchi ng he as fa r as possible from
the PA stage-otherwise you wi ll need a
high-wattage transistor and a large heat s ink .

Fig . 2 shows a portion of the diagram of a
typical radio. like the one we are modify ing.
The re lay breaks the transmitter + 12-V-dc
line when (he radio is in rece ive mode . In th is
condition no power is applied to the transmit­
ter stages . I have checked the Standard 890-L
and found no oscillations or spurious emis­
sions when the c rysta l is unplugged . Thi s is

Fig. 4. Circu it f or switching /2 V dc to the
receiver section.

....

Now, if no power is detected while the PTT
is pressed , plug the c rystal back in and try
a few mi nutes of continuous operation on a
dummy load in o rder to ra ise the tem­
pera ture ; then repeat th e procedure . Be
reasonable -cdc not bake the radio unt il it
melts . Spurious emissio ns a re ve ry often
caused by overheat ing in a poorly designed
(or cheap) radio. A caut ion is in order: Some
radios genera te spu rious s igna ls due 10 poor
design or misalignment . but thi s is not a/­
ways the case. Occasionally a defective tran­
sister or capacito r in a critical c ircuit may
be th e cul pri t. Don 't overlook misa lign­
me nt; use common sense and read the service
manual.

It is important to rccall that a transisto r will

Fig. 3. Circuit f or switching /2 V de to the
transmitter.
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er only at stages using less current. This way,
the transistor used would be less costly and
the di ss ipation requirements would be less
restrictive.

To modify an older radio , it is very impor­
tant to ensure that those stages that will have
pennanentlyapplied 12 V dc will not self-o s­
ciliate . Otherwise , you run the r isk. o f penna­
ncnt spurious em iss ion that may cause inter­
ference , yield a burned fina l transistor , or
result in a call from the FCC mon itoring
stat ion . That would be a smack in the eye!

Modern transmitte rs using better PA tran­
s isto rs and bette r designs are less prone to
oscilla tion. Th is is not the case with old solid­
state VHF and UHF transceivers! The easiest
way to test the radio for self-oscillat ion is 10
press the mike PTT when you have a wanrne­
tcr installed at the output. Then, pull the
crystal of the co rrespo nd ing channel and
watch for a drop in power. The power should
go 10 zero, Sometimes the spurious emissions
a rc as high as the normal rated power output
for the radio! But be awa re. and check for
power on the order of milliwaus, too . The
best procedure is 10 use a spectrum analyzer.
Don ' t get discouraged if you don 't have
such an instrument-c-instead . a through-line
wattmeter , swr meter, or rf voltmeter may
be used .
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Fig. 5. Complete 7XIRX voltage switching circuit.
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Fig. 6. Pan s placement diagram/or th~ switch.

for decoupling , The transmitter switch is
composed of QI , Rl, and R3. Q2 and Q3,
along with R2. R4. R5, and R6 , comprise the
receiver swi tch .

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

If the expected current is more than 5
Amps, use a heat sink. If you are switching
some 500 rnA, don't wo rry , for heat is o f no
concern . Check for noise. spurious emis­
sions. or any abnormal function . Use capaci­
lOTS for decoupling and common sense in
ro uting the wiring.

If Q I and Q2 are installed on the PCB,
you have four wires. You may connect tbese
wires at the holes left by the relay, with
the ground wire solde red at any co nvenient
place . Avoid placing the switchi ng PC B near
the rf PA circuit and associated tuned com­
ponents. A O.oo l -mF decoupling capacitor
for the PIT may be necessa ry. Use a 4 .7­
mF tantalum cap in the receiver and transmit­
ter switched lines. Now check the radio and
enjoy your sol id-state modern switching.
Very soon you will forget what a relay click
sounds like!

This same procedure may be used for HF
rad ios and ofcourse you may use some of the
high-voltage trans isto rs already available.
There are transistors rated from 100 to 1,600
volt s 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 vol tage
of 1, 100 volts and a collector current of I
Amp with a collector dissipation of 40 wetrs ,
don 't exceedthepower dissipation .

I modified 50 Standard 890-L units that had
obsolete relays. and all are performing very
well. Before undenaking any modification ,
you should get the service manual for your
rad io. 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 operat ion. In any
event, save the dismounted pans in order to
replace them if anything goes wrong. If you
are comfortable with a solde ring iron hut
don ' t have modificat ion 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 IRe s for postage. •

PutlinR It Tegerhes-

Fig . 5 shows the final circuit used for the
modification. II is different from the previ­
ously reviewed ci rcuits-although there are
some similarities . Both transistors are PNP.
and the receiver switch transistor is switched
with the help of a popular NPN 2N2222A . I
selected this combination to make things eas­
ier and , as a bonus, the same circuit may be
used with different current d rains o f up to.50
Walts of de power. Diode DI is used to iso­
late both switches. The capacito rs are used

c ut-o ff b ias is ap­
plied when the radio
is in transmit mode .
If the audio PA is a
typical tran sis tor­
ized stage, it may
cause noise in the

spea ker if the transmitter is on and the audio
stage has power applied . Thus, it is wise to
make this test: Press the PIT switch. apply
power to the aud io 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 th is stage while transmi tting. If you
don't have this instrument, use the olde r,
more reliable onc: the ear.

The total receiver current could easily be
handled by any 5O-Watt transistor c 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 bas 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-offfacility, even if it isn ' t
used . It is wise to check the IC specs or read
the radio service manual 10 know how you r
radio works .

The circuit used in the receiver (see Fig . 4)
is s imila r to the one used for transmitter
switching. Check the rece iver total current
with the volume control at maximum. Using a
milliammeter in se ries wi th the power
source , I found 0 .170 A of drain for the
Standa rd 8lXl-L. The transistor I chose is a
2N2222 NPN-type rated at 800 milliwatts ,
well above the current demand . The resistor
is used to forward- bias the transistor thai will
be at cut -off co ndit ion when the PTT is
pressed .

Another caution: Although I have defined
the supply voltage as + 12 V de . remember
tha t most radios are designed for 13 .8 V dc.
Use th is figu re when doing any calculations.
Perhaps you would like to check the circuits
using Ohm' s Law. Very interesting things
can be d iscovered.

Rcceh·er Sl'iitchin~

For the receiver, follow the same proce­
du re . Many modem radios do not switch the
line supply for the audio PA; some so rt o f
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not the case for older radios like the Standard
model 803 , which is very prone to self­
oscillation.

I chose to permanently connect the + 12-V­
de line to the PA, driver, and pre-driver
stages, s ince the dc voltage regulator is not
easy to switch. I then placed an ammeter in
series with the line supplying 12 V de to the
remaining stages 10 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 de . You may recognize such
stages since their bases are connected through
a co il or low-value resistor to ground .

A PNP transistor rated to I Amp wou ld be a
good choice . However, I selected an ECG­
378 because it was already available . It has a
di ssipation of 50 Watts and is useful for a
wide range of radio model s without modifica­
tions . In th is case , over-specify ing 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 Am ps. A
caution is in order: Do not try to switch a
higher current with th is ci rcuit unless a large
drop in voltage is acceptable . Remember that
a transistor is far from being an ideal switch
due to its large internal resistance . If you need
large-current switchi ng, a different approach
is necessary and is alsoout of the scope ofthis
article .

The 1,5OO-0hm and 470-0hm resistors
furnish the required base bias to QI. The
emitter is tied to the 13.8-V supply line , and
the collector is tied to the line o riginally
switched by the old relay . When the PIT
switch is open, the transistor is at cut-off and
no current will flow through the emitter-col­
lecto r junction except for the leak age
current.
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H<J nd-helds lIel ulilf SALE
IC-2A z.meters. 279.00 249l\
IC-2Al With HP 29900 259 '~

IC-3Al 220 MHz. rre 339.00 299"
IC·4AT 440 MHz, np 339,00 299"
IC·02Al z-meters.. . .. 399.00 329"
IC·03AT tor 220 MHz 449,00 399"
IC-04AT lor 440 MHz 449 00 389"
IC-u2A z-meters 299.00 269t1

IC-u2AT with HP 329,00 2S911

AccessQlies for u2 AIT Call
IC-I2Al IW 12GHz fMHT/ball/cgrmp 459.00 399"
A-2 5W PEP svnth. lllfCfaft HT 599.00 499t l

A((essoriel for IC serif'S Rel ullll
SP-7 425mah/ 13.2V Nicad P~k . use BC·35 7425
BP-S Soom~h /B .4V Nicad Pak - use BC·35.. . 14.25
BC-35 Drop in desk chllrger lor all ba ftenes 14.50
BC-l6U Wa ll charger lor BP1IBPS 20.25
LC-li Vmyl case lor Dlx usmg BP·3 20.50
LC-14 Ym~ 1 case for Dlx using BP·J/B 20.50
lC·02AT Leather case fOl Olxmodels w/ Bp·J/ B 54 50
A((essoriel lor IC and IC-O series Relular
8P-2 425mahl1.2V Nicad Pak. use BC35 41.00
BP-3 btr~ Std. 250 m~h/B.4V Nrcad PaL 37.50
Bp·4 Alk~ li n e baftely case 15.25
BP-5 425mah/IO.BY Nicad P~~ . use Be35 58.50
CA-5 5/S·wave teleScoping 2m antenna. ... . 18.95
fA-2 (xtra 2m fleXible antenna . . .. .. . .. . . .. . 11.50
CP- I Cig. lighter plug/cord for SP3 01 DI ~ 13.00
CP- IO Baftery separation cable w/ clip 22,50
DC-I DC operatcn p~ k lor standard models 23.25
EX-390 Bottom slide cap .. .. .. . .. .. .. . ..... .. 5.50
M8·160 Mobile mtg, tl kt lor all HTs 2450
LC-2AT Leather case tor standard models 54.50
R8-1 Vinyl waterproof radru bag 34.95
HH-SS Handheld shouldel strap 16 95
HM-9 Speaker microphone 47,00
HS-IO Boom rmcmphone/heauset 23.25

HS-IOSA Vox uni t lor HS·lO & Deluxe only 23.25
HS-IOSB Prt unit for HS·IO 23.25

Ml-I 2m 2.3.. in/ lOw out amphtier SALE 99.95
SS-32M Commspec 32-tone encodel 29.95
Re(eivers Regula! SALE
11 -71A 100 kHz-30 MHz, 11 7Y AC. .. .. $949.00 799t1

IIC-II lnk ared remote controuer .•. 61.25
FL-32 500 Hz CW litter ...... ..... .. 66.50
FL-63 250 Hz CW filler lIst IF)..... 54.50
FL-ttA SSBfilter (2nd IF) 17B.oo 159t l

EX·257 fM unit 42.50
EX·310 Voice synthesizer.... . .... . . 46 00
CR·64 High stability oscillator ~ Ial 63.00
SP·3 External spe~ ker.......... .... 61.00
CK-70 (EX·299) 12V DC option... .. 12.25
MB·1 2 MODlle moun!.. .. .... ..... .. 24.50

R-7000 25 MHz·2 GHz scanBlng rcvr 109900 969t l

IIC-12 Inlrared remote controller ... 67.25
EX·JlO VOice synthesizer..... ...... 46.00
TV ·1I7000 ATV unit 131.95 119t l

AH ·7000 Radiating antenna B9.95 (13)

HOURS. Mon.thru Fri.9-5:30;Sat 9-3
Milwaukee WAYS line: 1-8DO-SS8..()411 answered
evenings until 8:00 pm Monday thru Thursday.
WATS lines are tor Quoles & Ontering only.
use Regular line lor other Into & Serricedepl

All Pnces in this list are subject tocllanle witlloul nence.

.. ·IICOMI
Check the Prices at AES'!
Ofher A«eHories - (onrinued: lIelu lllr SALE
eC-5 WOlld clod 91.95 891\
6-me/N VHF POf{Jblf' lIelular SAtE
IC-505 3/l0W 6m SSB/CW portable 549,00 489'1

Bp·15 ACch~lger. 14 ,00
£1·248 fM uOll . ... . . ... .. . .. . .. .. . 55.50
LC·IO Leathel case . 39.50

VHF/UHF ba,e multi-modes lIel ular SA LE
IC-5510 SOW Smeter SSB/CW 799.00 119"

£1·106 fM option 140.00 126'1
BC-IOA Memory bad·up... .. .. .. .. 9.50

IC-211A 25W 2m fMlSSB /CW B5900 749M

AG-20 Infernal preamplif ier 64 00
IC-21t H 100W 2m fM/SSB/CW 1099 00 96911

AG -25 Mast mounted preampllher. .. 95.00
IC-215A 25W 2m fM / SSB/CW ,,/ ps 119900 1049
IC-41t A 25W 43(}.450SSB/CW/ fM~ cvr 979.00 869"

AG· I M~st mounted preamplifier ... 99.50
IC-41tH 75W 430·450 SSB/CW/fM 1399.00 11 69

AG·35 Mast mounted preamplifier .. . 95,00
A(n"Hories com mon 10 271A/H end 471A/ H
PS-25 Internal power supply for (A) 115.00 10411

PS-35 Internal power supply for {H) 199.0017911

SM-6 Desk mICrophone.... .. ......... 44.95
£1·310 Voice synthesizer 4600
TS-32 Izrmmgpec encode/decoder. 59,95

UT-15 Encoder/ decoder Interface .. . 14,00
UT-15S UT·15S w/ TS-32 installed. . .. . 92,00
VHf/UHF mobile muiri-modes lIelulllr SALE
IC-29OH 25W 2m SSB/FM. ITP mIC.. . 639.00 569M

IC-49OA lOW 430·440 SSB/fMlCW 699.00 599'1
VHF/UH F/1.2 CHz FM lIegular SALE
IC-27A Compact 25W 2m fMw/TTP mIC 429.00 369'1
IC-27H Compact45W2mfM wmp IfIlC 459.00 399'1
IC-31A Compact 25W 220 fM , TTP rmc 499,00 439M

IC-41A Compact 25W440 f M, HP rmc 54900 419'1
PS-45 Compact BA power supply 13900 129"
UT·16/£I·388 Voice smtneseer 3499
SP·IO Shm-jme e_ternal speaker 3599

IC-28A 25W 2m FM, UP/ON rmc 429 00 369'~

IC·28H 45W 2m FM, UP/ONmIC 459 00399 '1
IC-3BA 25W 220 fM.. .. .. .. . .. . .. .. . . 45900 399'1
IC-4SA 25W 440·450 fM 459 00 399'1

HM·14 TTP mIC rop hone 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 wmp 599.00 499U

UT·23 YOlce synthesllel ... . .. ..... . 34.99
AH·32 2m/ 440 Dual Band anrenna;.. 37.00

AH B-J2 Trun k·lip mount 34.00
Lar$fn PO·K Roof mount 20.00
Larsen PO-TUI Trunk·llp moun!.. . . 20.18
li,sen PO-MM M~gnetlC mount .. .. 19,63

II P-3010 440 MHz, lOW f M, «at cent. 1229,00 1089
IC-1 20 IW1.2 GHz fMMobile 579,00 49911

ML·12 12 GHz lOW amplifier 379,00 339'1
IC·1271A lOW 1.2 GHz SSB/CW Ba!>e1229,00 1069

AG-1200 Mast mounted preamplifier 105.00
PS-25 In ternal power supply 115,00 104'1
EX-310 Voice synlhesiler....... .... 46.00
TY-1200 ATYmterlace umt 129.00 119M

UI-15S CTCSS encoder/decoder 92.00
RP-12 10 1.2 GHz, lOW f M, 99 en synth 1419.00 1289

WICKLIFfE. Ohio 44092
28940 Euclid Avenue

Phone (216) 585-1388
Ohio WAYS 1 · 800·362~0290

°o~~~dt 1-800-321-3594

Order Toll Free: 1-800-558-0411 In wlscons/nf~8~~~2~~5j9"5·M.,'OM••)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES®BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO. Illinois 60630
621 Commonwealth Ave. 1898 Drew Sheet 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894-3238 Phone (813) 461-4261 Phone (702) 641-3 114 5456 N. Milwaukee Avenue

Fla. WAYS 1·800-432-9424 No In-State WATS No ln-State WATS Phone (312) 631 -5181

f~r~~~ 1-800-327-1917 No Nationwide WATS ~:~~: 1·800-634-6227 ~r,~~:': 1-800-621-5802

HF Equipml'nl Regular SALE
IC·73S HF uansceiver/Sw rcvr/mic 99900 849'\

P5-55 Ertemal power supply 199.00 179' \
AT·150 Aufomatlc antenna lunef 445.00 149"
n ·n 500 Hz r:N Iilte' 66.50
£X·243 Electronic kejer unit .• . .. .• 56.00
uno Tone encoder 17.50

IC·745 9-band rcvr l1li /.1 ·30 MHz rcvr 1049.00 899'"
P5-35 In ternal power S4Jpply 199.00 119'1
EX·241 M.lIker unIL . .. .. . .. .. .. . . 22.50
EX-242 FM Unit. ..... .. ..... . ... ... 44 00
£X-243 Electronic keyer unit. ...... 56,00
FL-45 500 Hz CW tiller [Ist If)..... 6650
FL-S( 210 Hz CW tiller n st In ..... 53.00
Fl-52A 500 Hz CW !tllel {2nd In 10ROO 99H

Fl-53A 250 Hz CW hlter (2nd IF) 10ROO 99"
FL-44A SSB filter (2nd If) 118.00 159"

,

-Gl!2<lI1nIi1.fib~
With the purchase of an IC-735. IC.]45 or
IC·75IA. receive Your Choice of One of the
following accesscnes. FREE. from ICOM.

CW Filler: f l ·45, FL·52A, f l-53A, Of FL·54
World Clock: GC·5 • Desk Microphone: SM·G

Mounting Bracht: MB·S. MB-12. or MB-IS
____ _ elso -----

$50 FACTORY REBATE on AT-l50

" When You Buy, Say 73"



Richard A. Need WB4YOD
Box 248
ww:oowsc28173

PC Infernos
Don 't toss that fried circuit board-in a couple hours

the smoke will have cleared andyour PCB will be working again.

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
cetver. so I could copy the board layout in
rebuil ding the patched board .

Using dividers. a ruler. and other equ ip­
ment . I marked and drilled component holes
in the patched area to match the original corn­
ponent placement . Using these holes as
points of reference . I dre w 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 o f the patch. soldering fine wire
jumpers across the cuts. The components
were then installed . replacing the burned
ones. and the boa rd was ready to be returned
10 service. The patch was distinguishable on­
Iy because the original board had a protective
coating thai 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 10 operate as well as a new board .
Thanks to the interlocking construction. it is
virtually as strong as the orig inal. I have
found the repair 10 be very satisfactory . and
this procedure has given me one more way to
deal with burned ci rcuit boa rds. •

o

o

o

o

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

As I conside red the damage . it occurred 10
me that only the burned pan of the board
needed replacement. If a patch cou ld be de­
vised 10 replace this area. the original board
could be used aga in. It would be necessary 10
make the patch fit securely and to etch the
copper to match the original traces. but these
would not be insurmountable difficulties.

Us ing a jeweler' s saw with a fine blade. I
cut away the burned area . taking care 10 cut in
the most advantageous way. That is. if I no­
ticed that most of a conducting trace had bee n
removed. leaving only the solder pad. I was
ca reful 10 cut away the so lder 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 original
board. In order to achieve a snug fit . I cut the
patch a bit large and fil ed it. The board and
patch are illustrat ed in Fig . 1 and Photo A.

Since the patch was small and its foil pat­
tern relatively simple. I decided to etch the
patch by hand after securing it in place . Had it
been more complicated. I would have etched
the boa rd by chemical means before securing
it on the boa rd.

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

----

L urking inside any complex electronic
equipment is the potential for catastroph­

ic failure . which can conve rt an expensive
piece of equipment into so much junk. A
friend of mine experienced this phenomenon
recently when his two-meter rig developed a
shon and poured out billows of smoke. As
this rig was mounted in an airplane he was
piloting at the lime . he became very excited
very quickly . Safely back on solid ground . he
sought my help .

Most good-quality rad io equipment has at
least one very expensive circuit board. A law
c red ited ttl so me fellow named Murphy
warns us that failure is most likely to occur in
that particular circuit board . and that when it
happens it will probably be spectacular-as it
was in this case. A shorted capacitor in the
audio ci rcuit burned several components and
charred the ci rcui t board so badly that repair­
ing it seemed to be a hopeless task!

We all know that sometimes repai r pans
arc 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 pans (not necessaril y the deal­
er who sold you your fabulous radio). it could
cost approximately an ann and a leg. Cost
may not be the only deciding factor . Some­
times you do not have the time to wait for a
replacement circui t board. Unless you can

Photo A. The patch ready to be inserted.
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Photo B. The repaired board. Fig. 1. Patch / or a damaged circuit board.



HEAVY STUFF

•

O Check

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!

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 , satell ites racing around

the globe , computers, spread-spectrum .. .
how can you keep up with it all?

Just $ I9.97 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.

-------------------------------1

c

I
I 0 You're rightl Let's have SOUle fun-sign Ule up for a
I year of 73 for only $19.97, a savings of over 43% off
: the cover priceI (With your paid subscription,
I you'll also receive a giant DX Map of the World-a
I $5 value-absolutely freel
I, Name _

I Call _I Address _

I City State Zip _

I O AE O MC O VISA
I Card # Exp . Date _
I For ,mme(l'''le Sen'oce. call (al l-ttee 1-800-722·7190. OHe< valod on the us and~ lOt llom,te<:l "me only

I Please allow6 ~eks IOf ~ocesslnll of fors t ,ss""

L~~: 13~~d,:,~~.I.ti•• Dept., WGE Cea~r. 70 Rte. 202N.~e~rbo_~"'!VB 03451-99t5 :~:o;
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David L. Otiver IWODK
RI. 2. & u 75A
SJrtl·1i1l M,V 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 RTIY" ap­
peared in the January. 1985. issue of 73•

I have had inquiries from hams who are inter­
ested in writ ing their own software in addi ­
tion to building their own interface.

I set OUI to write a short program that could
be typed into a Commodore 64 o r VIC-20
computer easily. and one thai would provide
transmit and receive RTTY operation. The
resulting software does n't have a lot o f frills .
such as a split-sc reen d isplay and a type­
ahead message buffer , but il docs have
message strings , T-R switching. and two­
speed (60· and lOO-wpm) operat ion . It will
wo rk wit h any interface . co mme rcial or
home-brew .

How It Work.s

Since all computers are designed 10 inter­
face with the outside world (usually through
telephone lines), most of the communication
software is already built into the ope rating
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 informancn re­
ceived and information to be sent.

The language used by all computers is
ASCII , and there are many standard baud
rates-l 10, 300, and 1200 baud being the
most common. The ASCII word is usually
eight bits long. If R'Tf'Y cornmunicanon
used, say, 300-baud ASCII , then writing a
terminal program would be almost trivial .
However , the language used is Baudot , and

A Ground

~~ FSK data in (pin 2)
5 V mark, 0 V space

J .. PTT out (pin 9)
5 V receive, 0 V transmit

M .. FSK data out (pin 3)
5 V mark, 0 V space

Fig . 1. Compsaer-imerjace connections.
Numbers in parentheses ref er to pin numbers
ofU3 (FiR. 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 10 make a compu ter-c-w hich un­
derstands only ASCII - send and receive
Baudot , it is necessary 10 translate the infor­
mation both coming in and going OUI.

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 10 the comput­
er 10 be five-bit ASCII , so the ASCII value
will be between I and 31. This number points
10 a panicular element of the array , which is
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 is also necessary 10 set the computer 10
Ihe right baud rate for RTTY. On Com­
modore machines, any baud rate can be ob­
tained by setting Iwo RAM locations (665 and
666) to 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 d ifferent baud
rates, change the following program lines:

380 PRI NT:I NPUT "BAU D RATE";B R:R. INT
( 1 ,023E6/BR+ .s):Q " INT(R/2~6)

,,'"
38 1 POKE 66~ .2~6·( R /2~6 -Q) : PO KE 666 .Q:

RETURN

1 2 3 • ~ 6 1 a ¥ ' 0 11 12

::::::::::::::::J
A 8 C 0 E F ~ J ~ l ~ N

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

All the program commands are handled by
the function keys (sec Table I ) . Pre-defined
messages are sent by pressing keys FI
through F6; each key accesses a subroutine
containi ng the appropriate message.

The first subroutine (corresponding to F1)
begins at lire 410, the second (corresponding
to F2 ) ar 420, and so on, up to F6 at 460.
Transmit/receive switchi ng is controlled by
F7. and F8 changes speed. Bolh F7 and F8
are toggles: that is, 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 S(X)n as the transmission
has been completed.

Ty ping the Program

Extra spaces and remark statements have
been placed in the listing for increased read­
ability and as a guide 10 underslanding the
function ofeach part of the program. Leaving
out the REM lines and the extra spaces will
save time (and memory. important if you are
using an unexpended VIC).

I 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 D's
appear only in words and Basic keywords;
everything else is a zero .

Customize the message strings as you
go Ihrough that part of the program. Insert
your own call, name, QTH , equipment. etc.
Message strings of up 10 256 charac ters

."
r- -----,

,. . ,.., Jl
1 1, ' " ,I oS' '0
: ul V !J, T"~)C!"£.

I ~:='o< r- - J '>' ''' '0
I . I 11: T ' .A~SC I, .(R
I ' I ~ m
I I Q ,
L _ _ .J l "llll

Fig. 3. U3.



If your VIC has no memory expansion.
keep all thc message strings short and omit
lines 451 and 471.

When you have finished typing in the pro­
gram. make a copy 10 tape o r disk before
running it. You ca n check it out offthe air by
connecting pins B. C. and M of the user 110
port together. Switch to transmit mode , se nd
up to 256 characters. then swi tch back to
receive . The receive buffer will be emptied to
the sc reen, and you should see exactly what
you typed in or sent with the funct ion key
messages. If there is a d iscrepancy in a pa rtie­
ular character. that means there is an error in
one of the DATA state ments.

Once everythi ng is working off the air .
you are ready to connect the interface to
the appropriate pins on thc user port , which
will require a 12124 card edge connector. See
Fig. I . (A good source for this connector is
Jameco Electronics, 1355 Shoreway Road .
Belmont CA 94002.) Note that all connec-

******************** ********

Key Function

F1 Send AY string
F2 Send name and QTH
F3 Send DE callsign and name
F4 Send rig info
F5 Send CQ
F6 Send computer info
F7 T·A switch
Fa Change speed

Table I. 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
ai r and stan enjoying RTIY. •

DATA FOR CONVERSION ARRAYS
69 , 10 ,65 ,3 2 ,83 ,73 ,85 , 13 ,68 ,82
74 ,78 ,70 ,67 ,75 ,84 ,90 ,76 ,87 ,72
89 ,80 ,81,79 ,66 ,71 ,23 ,77 ,88 ,86
23 ,5 1 , 10 ,45 ,32 ,39 ,56 ,55 , 13 ,36
52 ,39 , 44 ,3 3 ,58 , 40 ,53 ,34 , 4 1,50
35 ,54 , 48 , 49 ,57 ,63 , 38 , 42 , 46 ,47
59 , 23 ,77 ,81 ,84 ,73 ,68 ,90 ,69 ,79
82 ,91 ,68 ,76 ,67 ,92 ,93 ,86 ,87 ,83
65 ,74 ,80 ,85 ,71 ,70 ,88 , 78 ,94 ,68
68 ,68 ,89 ,68 ,67 ,89 ,78 ,73 ,65 ,77
90 ,84 , 70 ,75 ,79 ,82 ,92 , 76 ,88 ,86
87 ,74 ,69 ,80 ,71 ,94 ,83 ,93 ,85 ,81
72 ,68

360 REM T/R SWITCHING
370 I F T=O THEN POKE 56577 ,0 :T~ 1 : PR INT :

PR INT"TRANSM IT MODE " :RETURN
371 I F PEEK(673) AND 1 THEN PRINT :PRINT
"STI LL SENDING "
372 I F PEEK(673) AND 1 THEN 372
373 POKE 56577 ,32 :PRINT :PRINT "RECE I VE MO
DE" :T""O :RETURN
374 REM
375 REM HI / LO BAUD RATE
380 I F PEEK(665)""236 THEN POKE 665 , 72 :PO
KE 666 ,53 :PRINT :PRINT " 100 WPM " :RETURN
381 POKE 665 ,2 36 : POKE 666 ,87 :PRINT :PRINT
"60 WPM" : RETURN
4 00 M$ =" " :ON ASC(A$) -132 GOSUB 410 , 430 ,

4 50 , 370,4 20 ,440 ,460 , 3 80
40 1 M=LEN(M$) *T :GOTO 100
404 REM
405 REM MESSAGE STRINGS
4 10 M$="RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY
RYRYRYRY " : RETURN
420 M$ "" "NAME I S DAVE DAVE . QTH I S SHEVL I
N, MN SHEVLIN , MN . ": RETURN
430 M$ ="DE W90DK••• DAVE .. • I N NORTHERN
MN. " : RETURN
440 M$= "RIG I S I C720A WITH CLIPPERTON- L
PUTTI NG OUT ABOUT 500 w. ": RETURN
450 M$ ="CO CO CO CQ CO DE W90DK W90DK w9
ODK "
4 51 M$=M$ +M $+M$ +"K K " :RETURN
4 60 M$= "USING CO~~ODORE 64 COMPUTER WITH

I NTER FACE AND SOFTWARE OF MY "
4 61 M$=M$ +"OWN DESIGN. " : RETURN
485 REM
490 REM
500 DATA
505 DATA
510 DATA
51 5 DATA
520 DATA
525 DATA
530 DATA
535 DATA
540 DATA
545 DATA
550 DATA
555 DATA
560 DATA

•

•
•

•

SHOESTRING RTTY SOFTWARE *
FOR CO~~ODORE 64

BY DAV ID OLIVER W90DK

o REM
1 REM
2 RD:I *
3 REM *
4 REM *
5 REM *
6 REM ...
7 REM
8 REM
9 REM
10 OPEN 2 ,Z ,O ,CHR$( 101) +CHR$( 16)
20 POKE 56579 ,32 :POKE 56577 ,32
30 FL"" l : M"" O: T""O
40 DIM RC(64) ,TC(64) :RESTORE
50 FOR I""lT062 :READ RC(I) : NEXT
60 FOR I""l T060 :READ TC( I) :NEXT
70 PRINT CHR$ ( 147 )CHR$ ( 17) "RECEI VE MODE"
:GQSUB 380
80 GETA$ :IF AS "" " " THEN 100
90 I F ASC(A$ » 13 2 AND ASC(AS) < 141 THEN

400
100 I F T""O THEN 300
110 I F M""O THEN 150
120 FOR 1"" 1 TO M : A$""MI D$ ( M$, I, l ) : I F I=M

THEN M=O
130 GETZ$ : IF Z$=CHR$( 13)THEN M=O :GOTO 80
14 0 REM SEND ROUT INE
150 IF A$= " " THEN 270
160 PRINTA$ ;
190 A=ASC(AS )
200 IF A= 13 THEN A""91
210 IF A~32 THEN A=9 2
220 IF A<33 OR A>92 THEN 270
230 A=A-32 : IF A<33 THEN PRINT#2 ,CHR$(9 1)
+CHR$ ( TC(A) +CHR$ ( 9 5) ; : GOTO 270
250 PRINT#2 ,CHR$(TC(A») ,
270 IF M THEN NEXT
280 GOTO 80
285 REM
290 REM RECE IVE ROUT INE
300 GET#2 , B$ : IF B$"" " " THEN 80
310 B=ASC(B$) :IF 8 <1 OR B>31 THEN 80
320 IF FL THEN 8$=CHR$(RC( B») :GOTO 340
330 B$""CHR$(RC(8+3 1»)
340 IF FL AND (8=2 7) THEN FL""O :GOTO 80
345 I F B""3 1 THEN FL"" l :GOTO 80
350 PRINTB$ , :GOTO 80

can be created by linking program lines
together . Lines 460 and 46 1 show an exam­
pie of this. Li nes 450 and 45 1 demonstrate
how a line can be repeated . The · ·CQ ... DE
ca llsign .. . " string is repeated three times
followed by " K K." · After the final stare­
ment dcfining each message stri ng. don't
forget to add " :RETU RN " to complete the
subrou tine.

The program listing is for thc Commodore
64 . Fo r the VIC-20 . cha nge the following
lines:
2QPOKE 37t38.32: POKE 37136.32
370 IF T zO THEN POKE 37136.0:Tz I:PRINT:PRI NT

"TRA NSMIT MODE":RETURN

371 S-O:FOR (-I TO 8 :S "(PEEK(37 148)~238 ) OR

S:NEXT
372 IF S-T THEN PRINT,PRINT "STILL

SENDI~G·;T"'O

373 IF S THEN 371
374 POKE J7 136.32: PRINT: P RINT "REC EIVE

.\tODE· ,T _ O,RETURN

Program listing. " Shoestring RTfY" softwarefor the C-64 (see text for modifications for the VIC·20).
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Jim Grubbs 109£/

POBox 3042
Springfidd IL 62 708

The Talking Teletype
Put your VIC-20 or C-64 to work chatting away

in the shack with this Basic RTTY-to-voice program.

Numbe< 4 OIl you, FHdbKkurd

Basic program to drive me Comvotce speech JU1il .

o n"" l . t t e r .. .,de
··vo l c e on "
" vol"e o f f"

v XZ ,sp • • ~

v x "ep••k
vX" S p • • k
s ot o 58~

so t o 36~

POk. 66~,~,pe~e 6 5 6 , G '
pt a565791 ~ e . v el ue fo~ e. 6 4
~ • • f o ~ v l c _ZII p t x 3 7 ' 3 8
I .. x _ 1
lfSxch~S( ," )
C ~ SxC h ~ S( ' 3 )
I S x ~.~ ·I I' S . "...iu~.c~S ."drjnfc k t Zl xhrPGobg•• • v _ "
'S x"3" .I I'S + " _ • 8 7 ·· .crS."S 4 · • I , (5 ' )Z .6 11 I S 7 &• • / 1_"
set 'Z, cS'1f cS x"" t l'> . n Z 6 11
c x .x ,, (cS ) , 1 f ,,( , O~ c > 3 1 t l'> en 1 9 11
If I . tn . n c S x . ld S (I S ,c, ' )
If no t I. th . n CS".ldS( fS." , t)
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T he computer is a great 1001 for the handi­
capped . A large contingent of hearing­

impaired individuals use their computers for
TOO operation over the phone lines. I 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 10

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 vers ion is avail­
able for both the C-64 and the VIC-20 . It is a
vorrax-based speech-synthes izer unit with
the typical mechanical-sou nding voice . In
most applications. though . the speech is more
than clear enough to be easily understood .

Whal sets the Comvoice unit apart from
other voice synthes izers is that it does nor
interfere with normal RS-232 operations .
The RS-232 user port-where the modem
normally connects 10 the computer-is the
easiest access point for sending and receiving
se rial information like Teletype- signals.

Since many synthes izers lie up the user
port, modem or Teletype operation is not
possible. Software synthes izers that take ad­
vantage of the sound capabilities of the C-64
usually corru pt the hardware interrupts so
that the machine is no longer easily usable for
RS-232 funct ions. Comvoice has none of
these problems.

RTIY Metts Computer-The Basics

Computers like to speak ASCII code.
RTIY . 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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serial data in many configurations . The num­
ber of data bits as well as stop bits can
be specified by the p rogram . W ith the
word length set to five bits. the computer
st ill speaks ASCII. but only pays attention
to the first five bits. Through use of a trans­
lat ion table . the computer ca n be made to
print the intended Baudot character. though
internally the machine continues to speak
ASC II . See the prog rammer ' s refe re nce
guide for more details about OPENing an
RS-232 channel.

Mosl amateur RITY takes place at 60
words per m inute. Computer types more
accurately refer to th is as 45.45 baud , wh ich
is not a standard baud rate on Commodore
computers . But , there are a pair of magic
registers that when POKEd to the right va lues
ca n make the mach ine operate at any baud
rate within its speed lim its . Such a routine is
included in my program, which also allows
for reception of all standard amateur RTTY
speeds.

For transmitti ng, the process is s imilar but

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

The Miracle or Speech

Up to now. I haven't done anythi ng partic­
ularly special to make this a talking Teletype
program. T he changes nece ssary , thou gh ,
are m inimal d ue to the way Comvoice imple­
ments speech.

With Cornvoice 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 ca n 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

SPEAK command. though , you get individual
letters . By buffering the incoming data and
building a string va riable 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 so me­
body starts sending something that isn 't real­
ly a word . Abbrev iations can be a big
bugaboo. Comvoice will attempt to pro­
nounce them as long as they contain no num­
bers or " illegal" punctuation. Ifthey do , the
program crashes.

The first addition I made 10 {he program ,
therefore, was to add a subrou tine to screen
the data. When someth ing other than a letter
is received, the speaking part of the pro­
gram simply ignores it. turning the characte rs
into spaces. This keeps the program from
crashing .

Next , the problem of callslgns had to be
overcome with another subrou tine . After all ,
it doesn't do much good if you ca n' t figu re
out whom you are talking to. When the sub­
rout ine encounters a string that contains a
number. the program automatically shifts in­
to pronou ncing each individua l letter and
number . This is done until another space is
encou ntered, at which point nonnal word
mode is rei nstated .

My solut ion 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 quite we ll. bu t
s lows down the program. My list is by no
means co mplete. but it can be expanded or
changed to su it your own needs.

Varialions on a Theme

It is also possible to create a subroutine that
scans for all st rings three characters long that
begin with " Q." This would enable the pro­
gram 10 recognize Q signals and pronounce
them correctly , and would work in a sim ilar
fas hion 10 the callsign routine in lines 11 30
through 1170.

In {he final version, I decided that il 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; F8turns 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 thai the
operator is keyi ng in. F I 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 comer of the keyboard . while
. .
In receive .

Under most operations (particularly at 60
wpm) with most typists. th is Basic program
has no trouble keeping up with what is going
on. When full-t ilt text is being sent by tape
or from so meone's buffer, the time involved
for speaking will make the program lag be­
hind the actual transm itted text . The Com­
modore has a built-in 256-character buffer,
so until that overflows nothing will be losl. A
more complex program could allow the in-
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PIN # TYPE NOTE PIN # TYPE NOTE

1 GND A GND
2 + 5V 100mA MAX. B CB'
3 RESET C PBa
4 JOya D PBl
5 JOY 1 E PB2
6 JOY2 F PB3
7 LIGHT PEN H PB4
8 CASSETIE SWITCH J PBS
9 SERIAL ATN IN K PBG

10 +9V 100mA MAX. L PB7
11 +9V M CB2
'2 GND N GND

"" 162 Fig. J. Connections to Commodore computer usn pon.
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It 's a Wrap!

The necessary connections to interface the
computer to j ust about any standard terminal
unit are included in Fig. I , 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.

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

Reference
1. The TOO system was invented by Bob Weit­
brecht, a deal amateur, USing the Baudot
code. For more information , refe r 10 K9EI's
article in TRANSACTOR magazine. volume 6.
number 1.

program contains a dock, so you can log
the contacts fro m the same prog ram. A
dupe routine alerts you 10 stations you
have worked before . I'm not quite sure
how I would feel working a computer on
Field Day or in the Sweepstakes. bUI the
concept is fun anyway . Anybody want to see
that one?Using Your Mind's Eye

It doesn't take much imagmationto seea lot
of other uses fo r a speech synthesizer in the
blind ham's shack. With a bitofeffort. a main
program could be created to allow transmitter
and receiver tuning by speaking the values.
Once they have been tuned , you could select
the desired mode. Even ind ividuals with
severe speech problems might be able to op­
erate voice for the first lime by typing com­
ments on the keyboard and having the ou tput
of Comvoice directed to the transceiver.
Think what will happen when speech rccog­
muon becomes available in the same price
range!

I've even played with a program that could
be used for contes t operation, which has
Comvoice calling CQ. You input the call
of the answering station or the slation you
wish 10 answer. By pushing the right func­
tion keys , you can have the entire con­
lest exchange spoken fo r you. Repeats and
auto serial numbering are allowed for. The

MASTER MORSE CODE IN 40'10 LESS TIME!
Il" t hocl Eil.,ns.". the 10 - 11 W~ Ph."au

AooPTfO .... nIl u .s . 'UTAIl" 1"5 THt NEw TIlA'N'fIG

. " .....DAIIO
INSnUCTION NOW Off E~EO ON AUDIO TAP ES or
OUR NEW COIlPOTE~ PROCRAIl roR--:riii'"""CU Il I'lO!lORE
r;r:- 8O.h ••,hods ...cn tn. "ntl.e ALPHABET,
NUllBEllS . PUI'lCTUATIOM s nd SPECIAL CHAPACTERS
In 19 TJlULS at 20 WPI!.
specify Audio Tspes Clive cs.se t t.sl ,
floppy DiS k or Co~put e t Ca.sette.

519 .95 (IL. RES. inc l ude 5 1 sa l es .nl
"" 77 TSG. P.O. BOX 7, ASHLEY.IL82101

coming text to be buffe red even fu rther. I' ve
tried the C-64 version of this program after
compiling it using Blitz! and that helps over­
come some ofthe speed problems. This may
be the way 10 go if you want a long table of
abbreviations.
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Micro Morse
This universal CW interface bridges the gap

between your rig and your computer.

Numbe1' 5 On you. fHdb..::k c.nt

There is little doubt that the rnicroelec­
Ironies revohnion has had a profound

effect on CW . First came simple kcycrs , fol­
lowed by memory keyers. keyboards. code
readers. and now fu ll-function Morse rcrmi­
nals. Although many fine CW /RTfY termi­
nals arc available. a microcomputer-based
system is att ractive in thai 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 ofsoftware and hardware interfaces
that will provide full CW/ RTIY operation
with a variety of home computers, induding
those made by Tandy . Apple. Commodore .
Atari , and IBM . Assuming you have the corn-

puler on hand , you ca n he off and running for
less than $250 for the software and the inter­
face unit.

You ca n always trust the dedicated ham 10

try 10 cut co rners, so I sat back wailing for
some magazine 10 publish a suitable software
article for operation with my Color Cornput­
er. Along came a program in the December,
1982, issue of 80 Micro by Michael Chuck .
This is a full -featu re package for the CoCo,
offering speed autolrack on receive, key ­
board- select o f transmit speed , multiple
memory buffers, and provisions for machine
sto rage of contact data- in short , almost any­
thing you migh t need in a CW lenninal.

About the only th ing missing from Mike ' s

fine anicle was a decent interface circuit. The
design presented was a simple audio-operat­
ed swnch sufficient 10 demonstrate the poten­
tial of the program , but 10 0 deficient for seri­
ous operation on the HF bands .

Anxious to put the program 10 work in my
New Year' s quest for WAS using Q RP, 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 mach ine-processed CW! The
purpose o f this article is 10 pass along so me of
these observations as well as a simple but
practical interface design.
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Fig. I . Schematic diagram ofthe CWlcomputer interface. UI is an LM-324N ouadop amp, U2 is a 7805 (LM340T-5J voltage regulator, U3 is an
NE567 tone lleco<ler. and U4 is an NE555V timerchip. QI . Q3. Q4. and Q5 are general-purpose NPNtransistors such as the 2N4401. while Q2
is a general-purpose PNP (2N4403 or equivalenn. Unmarked diodes are general-purpose silicon (/N4004). white the indicator LEDs can be
~'inuall}'an)' LED. All resistors a". 1/4 w.5%composition. The 1(X)k gain pot is a standardpanel-mounting pot Ilinear taper) , while the detector
gain pot is a PC-mounted linear trimmer. All capacitors a re in uF; non-polarized units are mylar", while polarized units are dipped tamalums (/ 6
V minimum). The input transformer is a subminiature 1k. An 8-0hm unit is available offthe rack at Radio Shack.

40 73AmateurRadio ' February, 1987



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

Photo A. Theauthor's HF station , the mighty
Argonaul515 QRP transceiver and the Radio
Shack Color Computer, The CW interface is
perched on top ofthe Argonaut. For the bene­
fi t of those who think that QRP is just for
playing games. I resolved to work all stares
during the new year, 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 te/I by looking at the log!

critical and can be ted ious if either the receiv­
eror transmitter has a smal l amount ofdrift.

A bandwidth of approximately 150 Hz is a
reasonable compromise, permitting keyin g in
excess of50 .....pm. a very significant selcctiv­
tty increase (yet not being overly fussy in
terms of tuning and stability). The Q of a
single filler 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 filte r stage can be almost
anything desired. but caution must be exer­
c ised so that excessive gain docs not cause an
overload of any detectors in the system. A
ta rget ga in of I was chosen since plenty of
signal is normally ava ilable from the receiver
audio system.

The value for C is somewhat arbit rary . and
for audio work eitherO. 1 orO.O I uF is usual­
ly chosen for convenience. Since the center
frequency is fai rly low, let's use 0,1 uF for
sta rters. If the filter parameters are plugged
into the des ign equations of Fig . 2 , we get the
following :

Cente r Frequency 750 Hz
Bandwidth I SOHz
Gai n I
RI (input) 10.610 Ohms
R2 (shunt) 216 Ohms
R3 (feedback) 21.220 Ohms

These are not exactly standard values, and
rather tha n use multiple resistors in series!
parallel to achieve precisely these values . you
can rearrange the equations of Fig. 2 10 see
the effect on performance of substit uting the
nearest standard 5% resistor values :

R I 10,000 Ohms
R2 220 Ohms
R3 20.000 Ohms
Center Frequency 767 Hz
Bandwidth 159 Hz
Gai n I
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sive audio filte ring will not make a major
difference in perfonnance-though it will
help a bit.

Unfortunately. virtua lly all of the high­
class transceivers on the market. while sport­
ing excellent SSB fil te rs, always have the CW
filter as an "option." Since the option costs
money . all too ma ny operators end up using
SSB filters with Morse and then wonder why
it is not as much fun as the dedicated CW
friends say it is. In such cases. some e ffective
audio filte ring can make CW a pleasure .

At the far end ofthe scale in receiver design
are the d irect-conversion jobs that have ap­
peared over the years as companions to Q RP
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 fil tering they can gel.

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

Assuming a constant value for the capaci­
tors in the filte r circuit (C) . filter perfor­
mance is set by three resistors. The input
resistor (R f ) sets the stage gain, the shunt
resistor (R2) sets the center frequency of the
filte r. and the feedbac k resistor (R3) sets the
bandwidth. The design form ulas for these
resistors are shown along with the d iagram
in Fig. 2.

The design of a suitable filter stage in­
volves se lecting appropriate performance
parameters and calculat ing the resistor values
for the filter. That is simple enough, so what
do we want as performance targets in terms o f
center freq uency, bandwidth, and gain?

Ideally, the filter center freq uency should
match the peak audio output of the receiver in
the CW mode. which in tum should corre­
spond to the proper recei ver offset for trans­
mitter zero beat . In most modern gear this is
about 750 Hz .

Bandwidth is a more complicated problem.
Narrow bandwidths. short of the point where
excessive ringing is produced , can minimize
Q RM but can also present a number of prob­
lems. Since the band width required by a CW
signal is re lated to keying speed, a very tight
filter system will impose limits on the upper
e nd of your recei ved speed range . Very nar­
row filters also can make recei ver tuning very

"'
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Audio Filters

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

Design Considerauons

The attr ibutes of the ideal CW
interface are easy to define . The
unit should be compatible with all
code speeds up to blue light, capa­
ble of decoding signals at or below
the noise level , and immune to
QRM ! Unfo rtunately. a reason­
ably simple interface circuit can­
not be expected to have all of these
sterl ing features. What you will
get with a reasonable pans count is
as follows :
«The unit is capable of copy at
extremely high speeds-ccrtainly
up to 60 wpm . I know it will deliver good
copy at speeds where leiters are virtually in­
distinguishable and even where word groups
are d ifficult to d iscern .
«The performance in noise depends on the
type of noise you must contend with. A rela­
tively constant while-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 .
ew ith SSB receiving fillers. the interface is
highly effective in the presence ofeven heavy
QRM as long as it doesn ' t desense the receiv­
er 10 the point where the desired signal d rops
OUI. With CW i-f filters, I would say the
interface is almost uncrunchable , delivering
solid copy at the low end of 20 in the midst of
a contest!

Although the receiving side of any inter­
face ci rcuit is by far the most critical , the
transmitting side has not been neglected in
this des ign. 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 ci rcuit,
this will present fe w prob lems. You can put
some mileage on the relay if you try 10 key
higher currents or voltages. The interface
incorporates a keying-control ci rcuit 10 mini­
rnize 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 10 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 10 play with real­
world tradc-offs. Finding out why some ideas
don't work or why others work very well can
be a fascin ating 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 o ff on your own if you are so inclined!
The complete interface schematic in Fig. I
will serve as the primary reference for the
sections that follow.
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Construction

The basic circuit can be wired with perf­
board or one of the many prototyping boards
that are available. Lead lengths around the
filter stages and amplifier in U I 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 instrumem 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'I provide any
shielding. The cases do look good, however.
and no trouble was encountered with this
circuit application. Minimal from-panel con­
trols include the gain control and the tune and
signal LED indicators. No on/o ff 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 interfac ing 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 lap into the receiver audio at
the headphones jack , you will need a 1/4 w

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

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 du ring 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 1k resistor at this point. If the
routine uses a TTL high for key-down. then
omit Q4 and assoc iated resistors and drive
Q5 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 is 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 v ee bus to
each IC. This bypass ing was found to be
essential for stable operation.

Keyin~ Control

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

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

The actua l frequency response of the three­
stage filter is plotted in Fig. 3. The final stage
of the quad op-amp package (U I D) 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 readjustrnem if your
receiver has reasonable agc characteristics.

Tuning Indicator

Since we are using a sharp audio fil ter , a
tuning indicato r will ensure that your equip­
ment is tuned precisely to the center of the
filter bandpass and that it is properly tuned
for zero beat. The popular NE567 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 contro l. When a
75Q-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.

Keling Detector

The OUtput of the filter also drives the key­
ing detector , which consists of Q I. Q2. U4,
and Q3. With sufficient drive from the filter
network. (dependent on the setting of the de­
tector gain pot) , QI will be turned on by
audio signal peaks, thus causing its collector
to pu\llow. The low at Q I's collector triggers
a missing pulse detector composed ofQ2 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 ofU4 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 wavefo rm. 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 recognition will
require a connection to point L.
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Fig. 3. Measured frequen cy response of the
three-stage active filter used in the interface.
Thefilter characteristics were de/ermined 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 nave
been approximately 770 Hz. and the design
bandwidth was 150 Hz. The measured center
frequen cy was 8/2 Hz and the actual filter
bandwidth at the -3-.iB points was 220 Hz.
This performance is entirely acceptable when
standard resistor and capacitor values are
used . The graph plots the data .
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Since our original parameters were seat-of­
the-pants figures 10 begin with, the actual
performance to be expected when standard
values are used is quite acceptable.

The filter section of the actual interface
(Fig. I) consists of three identical stages
(UIA-U IC) 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 divide r toensure
distortion-free ac amplification. This is an-
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All in all, I think you will find [he inte rface
circuit highly sat isfac tory for most operating
situations . It also will provide the basis for
some simple circu it expe rimentation if you
want to design that e lusive perfect interface.

Machine-generated C W has the benefi t of
sounding good regardl ess of your manual
keying skills . but you mu st type reasonably
accurately. Machine-read CW is fun and pro-­
vides vis itors to the shack with a means to
follow your contacts . I think my wife now
believes that CW ope rators are real people!
Ju st re me mber not to get in over you r head in
terms of operating speed. You will always
ru n into situat ion" where the machine copy
wi ll drop out and you will have to carry the
mail with yo ur own bu ill-in CW processor! I
get a kick out o f being able 10 hang in the re
when the machine has to quit. If you lose . or
worse yet, fai l to acquire that skill, your
computer may be a C W operator , but you
are not!

So wa rm up the soldering iron and gel the
computer on the air. If you ope rate QRP as I
do, you will have the distinct ion of ope rating
a station where the keyer consumes more
power than the rig ! It may not seem sens ible,
but it is a lot of fun !.

whe n a keyboard would have delivered me
more legible:

T HE XYL SAW TH E NEW RIG

to rs become erratic . This is usually a problem
only when the desired s ignal is quite weak
relative to the QRM . Unless the offendi ng
s ignal is very close to me frequency , you
can usually increase the gain 10 the point
where the desired signal is readable without
interference.

Noise effects come in two varieties. O n the
higher frequencies , the noise is us ually quite
consistent in level and will cause litt le diffi ­
culry as long as the s ignal-to-noi se ratio is
reasonable . Static crashes are another matte r,
as they can ha ve a high but short-term ampli­
tude . I generally t ry to adjust the receiver rf
gain and the inte rface gain so that the signal
ind icator igno res all but the worst bursts ,
providing pretty clean copy if the desi red
s ignal level is reasonable . You will have to
face the fact that no inte rface or softwa re
routine will give solid copy with a QRP or
weak OX signal on 40 and 80 when there is
heavy QRN .

The interface will provid e solid copy in
excess of 50 wpm, which is r ight in line with
the bandwidth of the signal fil ters . Accurate
assessment of the speed performance of your
software is bestdetennined using the WI AW
code practice runs ; WIAW usually puts in
a strong signal and the code is mach ine­
generated .

11 will not take you long to realize mat , with
the exception of some really good CW opera­
tors , the best copy co mes from operators us ­
ing keyboards . When sendi ng at high speed,
most ops using a keyer o r hand key wi ll begin
to get erratic with the ir spacing and charac te r
formation. It is disconcerting to tune across a
high-speed CW signal and read :

T5E X YLHAWT51 NE W RSG

this function , install a small speaker in the
interface , o r install an additional audio jack in
parallel with the audio input and connect an
exte rnal spea ker to this jack . Since I ra rely
use phones, I opted to rewire the rig, but one
of the latte r two options is better if you use
phones and want to reta in the speake r 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 vol tmeter that will lei you
measure s ignals of a few volts accurately
will do. An analog meter (heaven forbid!)
is p refe rabl e to a di gita l m eter in th is
application.

Co nnect the scope or meter to the outpu t o f
U I D through a sma ll coupling capacitor (0. 1
uF will do). Set the receive r audio gain for
normal speaker level and tu ne across the sig­
nal from a crys ta l cal ibrator or some other
stable source . A clean birdie will do the j ob if
it is reasonably strong . Choose a dead band
for th is procedure , as we don' t want tuning to
be confounded by othe r signals.

Set the inte rface gain control to mid-range
and care fully tune the receiver for maximum
signal indi cation on the scope or meter . Now .
adjust me tune control o f the NE567 tone
decoder unt il 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 s ignal level .

Return the gain control to mid-ran ge and
adjust me detector gain pot um il the s ignal
LED comes on. If th is control is properly
adj usted , the s ignal indicator will sta rt to light
j ust prior to the tune indi cato r as you careful­
ly tu ne across the s ignal source . If the s ignal
response is much broader than the tunc re­
sponse, reduce the detector gain. If it is nar­
rower, increase the detector gain sl ightly.
Mak ing the signal response slightly broader
than the tune response wi ll let you hold the
signal for a bit if the other station (or your
receiver) is drifting slightly . The tun c indica­
tor, fail ing to respond to the signal, will a le rt
you to me need for s light retuning .

Grounding point K (or applying the ap pro-­
priate logic signal in the case of softwa re
that keys from an I/O po rt) should key me
transmitter.

Operation

If you load and run your softwa re at this
point , you should be in business . Simply tune
ac ross the signal o f interest until the tune
indicator is solidly flashing in response to the
keying . Both the tun e and s ignal ind icators
should be merrily flashing away at this point ,
and received CW should be appearing on
your video mon itor. If you switch to the
tran smit routine , you should be keying the
transmitter from the keyboard .

QRM will usually be rejected by the inte r­
face if it is more than I OO~ 150 Hz away from
the de sired s ignal. Very st rong Q RM m ight ,
however, capture your receive r ag c and
cause the de sired s ignal to drop down to the
point where the tu nc and/or s ignal indica-

" When You Buy, say 73 "



Gu,v Slauj(hter K9AZG
753 W. EliwMlh Dri l'f'
CrolO7I Point IN 46307

You, Too, Can Be An SOB
K9AZG thinks that hams should be heard but not seen-put

y our left hand on the Callbook and repeat after me . . .

As president and o rganize r of a new fra­
tern ity aimed at recapturing the tradi­

t ional 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 Q RMers 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 cha nces 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 picn ics and eyeball get-togethers of all
kinds, because we share one fierce convic­
tion: We be lieve in communicating with our
fellow hams, but not in mi ngling with the
buggers .

Hamming is for chatting from a di stance ,
we think . It is fo r exchang ing thoughts , ideas ,
information-seven fo r 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.
h a nd so m e , wh o le som e . w in y . wi se ,
paragons of beauty. knowledge , and virtue .
And because we are invisible to them , we can
assume the ir perceptions of us are equally
inaccu rate .

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 othe r at club meetings, ham­
fests , banquets , flea markets . or any of the
myriad of sim ilar illusion-destroying social
events at which non-SOBs congregate . For
who ca n deny that to meet a fellow ham-any
fellow ham, every fellow ham , however de ­
lightfu l his/her voice , whatever the perfec­
tion of hislher e n-the-ai r manners- is to be
disillusioned , to discover that he/she is , like
the rest of us, a sc ruffy mortal with a runny
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nose , rumpled clothes. and scratc hes on his/
her gear.

Despite thi s obvious truth , the tendency
among most radio amateurs today is to social­
ize.jo congregate. to mi ngle . And that is fine
for those who so enjoy the emotional rein ­
forcement of floc king together with birds of
like feather- they don 't mi nd the d isillusion­
ment it inevitably brings.

But the Solitary Operators' Brotherhood
was organized for those of us who think it
more appropriate to emulate the pionee rs of
ou r hobby . Those giants of spark and cohcrer
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
ce llars. blocks and even miles away. That
was the golden age, as we SOBs see it. the era
of hermit hams , o f non- grega rious gad­
geteers. of antisocial pseudo-scientists who
loved thei r Leyden jars and revered their var­
loccuplers , but hated interruptions and de­
spised company.

Today , we o f 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
t ion, some even stranger tha n we . We feel
ve ry strongly, therefore , that hams should
never congregate in groups larger than one.
lest the enormity of ou r cumulative strange­
ness become appa rent to others or, worse,
obvious to ourselves.

The SOB co nstitution, therefore, requires
members to avoid face- to-face meetings with
other amateurs. This is our only caveat,
though SSTV and FSTV operators are ob vi­
ously ineligible . There arc no initiation fees.

no dues, and above all. no meetings to atte nd .
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 thi s
ru le are we that none of us ever has been
expelled. " Once an SOB. always an SOB" is
our mono.

So how do you join?
Membership is by over-the-ai r invitation

only . Any amateur holdi ng any class of li­
cense anywhere in the world is welcomed
(SSTV and FSTV ops aside) so long as he
swea rs on the memories of Hertz, Steinmetz,
Phelps . and The Old Man himself to abide by
the no-meetings rule .

(Phelps, Hennan W. , ex- IXGZ. for the
benefit of those who may not be thoroughly
schooled in early amateur lore , was the firs t
licensed ham ope rator 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 se lf-excited 2 lOon or near
160 meters.)

To join , find a member to sponso r you ,
vow to avoid personal meetings with other
hams (unless you have some in your immed i­
ate family : the ru les allow limited contact
with licensed kin). If he agrees to be your
SOB-fathe r, you are in .

So how do you find us?
Just stan asking each of your contacts

hereafter-on phone , CW , or RTTY and
on whatever band-if he is an SOB. Non ­
members usu ally will deny it. Now and
then you may even run across a guy who' lI
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 SO B. pledged to carry on the almost­
forgonen trad ition of the old-ti mers who
labo red alone to contrive their magical vis­
its with others out there , unseen , unmet, un­
recog nized for what they were and what
we are today- scru ffy humans with runny
noses, rumpled clothes, and scratches on
ou r gea r. •



PERFORMANCE SPECIACAnONS
• INPUT VOLTAGE : 105 • 125 VAC
• OUTPUT VOlTAGE: 13.8 VDC ± 0.05 volts

(Intemaly Adjustable: 11 -15 VOC)
• RIPPLE: less than 5mv peak 10 peak (fu. 1oad

& kM line)

ConodIOll Di$tribvtOf
Eastccm Industries. ltd.
430 Signet Dr .
Weston, Ontario, Canada M9L2T6
(4 16) 743-7801

-"
ASTRON POWER SUPPLIES

• HEAVY DUTY • HIGH DUAUTY • RUGGED. REUA8l£.
RS IIId YS SERIES
SPECIAL F£ATURES
• SOUD STATE ELECTRONICAllY REGULATED
• FOIJHIACK CURRENT LIMITING ProIec:ts Power Supply

frtm exressNe current & conti'Iuous shatlld r:MpuI .
• CRCMIBAR OVER VOlTAGE PROTECTION on aR Models

except RS-4A.
• MAINTAIN REGULATION & lOW RIPPlE at kM tine....._ .
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUse
• THREECONDUCTORPI1NERCORD
• ONE YEAR WARRANTY . MADE INU.S.A.

9 Autry
Irvine, CA 92718
(714) 458-7277

MODEL RS-50A MODEL RS·50M MODEL VS·50M

RM·A Series I'" x S '4ro lAD MOUNT P'OWilSUPI'LIU

(OlltinuOII I res - Silt ( IN) Shipping
MDd,1 Duty (AMPS) (AMPS) HXWXD Wt. (lbs, )

RM·J5A 25 JS 5';' • 19 ·1 2% J8

RM·50~ 37 50 SV. " 19 :-. 12'11 50
• SEPARATE VOLT & AM PMETERS

AM-35M 25 35 5'4 x 19 )( 12'h 38
Moo n 111I·35" AM -SO,", 37 " 5'4 x 19 x 12\'1 "RS-A SERIES Continuous ics- Sin (IN) Shipping

MODEL Duty (Amps, lAmps) H.WX 0 WI (Ibl '
AS ·4A 3 • 3'1• • 6'1:x9 5
RS- 7A 5 7 3¥.x6V,x9 9
RSo 7B 5 7 4 ,, 7 '11 ,, 10". 10
RS -1 0A 75 10 4 XTV, x lOV. 11
R$ ·12A 9 12 4'hxBx9 13
RS· 20A 16 10 5 x 9 x1 0'l, 18
RS-3SA 25 35 5x 11x 11 27

MODEL RS·7A RS·50A 7 50 6 x1 3¥. xtl 46

RS-M SERIES
• Switchable voll and Amp meter

Continuous ICS· Slz, (IN) Shipping
MODEL Duty (Amps, IAmpl) H I: W J 0 wt llb' )
RS-12M 9 12 4'1:x8x9 13
RS-20M 16 10 5x9)(10 'l, 18
RS·35M zs 35 5 x11 )(11 27
RS-50M 37 50 6)(13 'lox11 46

MOOEL RS-35M

VS -M SERIES • secerete vert and Amp MeIers
• Output Voltage adlustable from 2·15 vcns
• Currenl limit adjustable trom 1.5 amps 10 Full load

Continuous Duty ics-
(Ampl ) (Amp., Sil' (IN) Shipping

MODEL . ' U WCOIDYllCC 5YDC @13.8V HI WID WI (lbS'• VS-20M 16 9 20 5 x9 x1DVI 10•
VS·35M 25 15 7 35 5xllx1 1 29

M ODEL VS·20M VS·50M 37 21' 10 50 6 II. 13JIo x 11 46

RS-S SERIES • Buin In speaker

Conlillllus ICS · SI" (I N) Shipping
MODEL Duty (Amps) Amps H. W. D Wil ibsl

RS·1S 5 7 4 II. 1lt, II. 10% 10
RS·IOS 7.5 10 4 x 1%x 10" 12
R$-10l(For tTR I 7.5 10 • . 9 " 13 13

RS·12S 9 12 4lt, .. 8x9 13
RS·20S 16 20 5 .. 9 .. 10\1, 18

MODEL RS·12S
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Paul M. Danzer NI11
2 Dawtl Road
Norwalk IT0685I

Tap, Tap, Tap, Clunk
Splice an ASR-33 to your VIC-20 for RTTY hard copy­

you won 't believe how much paperyou'll need!

Numt>er 7 on you. F-.dOecI< c.rd
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C ircu it lind Layout

Fig . 2 is a co mbination circuit diag ram and
layout . The four microcircuits are shown in a
line mounted o n a Radio Shack Experi­
menters PC Board . The horizontal lines la­
beled "bus X " and "bus Y" correspo nd to
the bus layout on the board . The top bus is
connected to +5 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-

VIC-20. IC I is a 555 set up as a clock oscilla­
tor with a frequency of 16 times the baud rare
of the serial output. Since the ASR· 33 is a
l lO-baud machine , the clock was set to
1760 Hz.

You could question ifIC4 is needed at all.
II is a 7400 chip wired to put two gates in
series as a non-inverting buffer amplifier.
While I don ' t dou bt that the UART could
d rive a few feet o f wire to the ASR-33 without
buffering , I would rathe r blow up an 89C
microc ircuit such as the 7400 than the $6
UART if the lead sho rted to some unlikely
place .

The remaining microcircuit. le 3. is anoth­
er 555 used as a one-shot attempt to fool the
VIC· 20 and tell it thai the UART is ready for
more data. Why I had to do this rather than
use the real acknowledge pu lse is explained
toward the end of th is art icle .

Parts Ust

IC1,1C3 - 555 R4 -470k, V. Watt

1C2-AY..:3-1015D C1 - 10 ~, 50 vott

I~-~ C2 - .01~F,50vot t
~ -50k~ C3- .0 1 ~F,50vo l t

R2 - 33k, V. Watt ~ - .05",F,50vott
Rl -201<., VAWatt C5 - .01 ~.50 YOlt

IC sockets, 4().pln, 14-pln, and two &pin, PC board (Radio Shack
276-170), connector (AS 276-1551), and ribbon cable (AS
27&772).

"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 Iinle beast called a uni­
ve rsa l asy nchro nous recei ...or/ transmitte r
(UA Rn. which is specifica lly designed to
convert parallel ASCII 10 serial or serial to
parallel. It is conta ined in a 4O-pin package
and ru ns from a single 5· ...olt power supply .

The block diag ram
in Fig. I shows the
UA RT as IC2 , with
e ight parall el dat a
bit s and a data strobe
co mi ng fro m t he

T here are very few true bargains in
the ham world these days. but certain­

ly the VIC· 20 is o ne of the m . You can
get the compute r inexpens ive ly. and by
add ing a small commercial so ftware package
you can quickly be on the ai r with all speeds
of RITY and ASCll. An additional bargain
is a used ASR -3 3 (or si m ila r AS C II
keyboard/printer combination), which has
an expected li fe that probably e xceeds
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 ge neral-eoverage
receiver, allowed me to read the oe ws-se r­
vice transmissions from agencies all over the
world. After a few weeks of thi s , il 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 softwa re. pro... ides a
parallel output at the user po rt . and the ASR­
33 is a serial machine. While the VIC-20 has
a serial output port , the software drives only
the pa rallel port .

• DnA
BIU \lATA
I~.uT $III(IB(

OUT....T TO
SU'AL A$ Cll
.RI'HE R

Fig. I . Block diagram.
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The trick works for all Baudot speeds and for
ASCII up to 110 baud .

It is poss ible that your software was written
to look for a pos itive level as the ready signal,
in wh ich 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 I of IC4 and take
the zero output on pin 3 of lC4 .

If you are really a purist or one of [hose
people who like 10 get rid of chips, ICI and
le 3 can be combined into a dual unit sold as
the 556.

Other serial printers can use th is ci rcuit.
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 UA RT allow alternatives .
Pin 34, the control strobe, is hard-wired to
+5 to al low these selections.

Now my VIC provides hard copy . In addi­
tion to ham QSOs , I can tune in AP from
london o r the XINHUA news agency from
Beijing, China. and read the printed copy .
You know, it just dawned on me that I can get
the same thing for 25C . It's ca lled a newspa­
per. And it has comics, too. Hmmm, does
anyone have information on commercial
FAX converters?
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Fig. 3. Rear-view connector to VIC·20 user I/O pon.
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Fig. 2. Schematic and layout.

surn ab l y , scme - r------------------- - - --- ---,
where in the depths
of Teletype Corpo-­
ration the re is a doc-
ument that tells how
the sta nda rd mod­
ules making up your
machine were wired.

I took mine apart
and , of course ,
couldn't fi gure i t
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
elect ro-optical coupler (watch the polarity) ,
and drove the input wi th a 5-vol t signal
through a 330-0hm resistor. It worked for
me and probably will wo rk for you.

Incidentally , by increasi ng the resistor to
account for the higher voltage in a standard
serial RS-232line , I hooked the printer to my
Apple and now have a backup printer.

IrYou Have Problems

The only tricky part of the ci rcuit is the
READY or ACKNOWLEDGE pulse. which
must be fed back to the VIC to tel l it that the
UA RT is ready to recei ve the next character.
The UA RT has an output just for this pur­
pose; it's called Transmitter Buffer Empty
(T BMn. Unfortunately , this signal occurs
one or two clock pulses afte r the VIC se nds
the data- ready pulse , or a max imum of
around one millisecond.

The comme rcial soft ware is set up to look
for a one-to-zero (+5 to ground) transition as
the ready signal , but the software is re latively
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 1010 20 milliseconds after the data
st robe. when the software is look ing for it.
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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 .

Rl is used to set the dock freq uency 10
1760 Hz. I would suggest looking for a mul­
ti-turn pot , although the setting is nOI all
that critical. R2 is a fi xed resistor and offers
no problems . C2. which is the third part
of the frequency-sett ing ci rcuit. should be
a pol ystyren e ca p (Rad io S hac k 272 ­
110) rather than one of the usual disc-ce­
ramie units.

Assuming no other problems, you can just
build up the unit, connect it, and adjust RI
unti l the AS R-33 starts to print real words
rather than garbage. However, the easiest
way to set the freq uency is by connecting a
frequency counter bewteen pin 3 and ground
and adjusti ng RI for a reading of 1760.

Input and Output Connections

A rear view ofthe needed 24-pin connecto r
is shown in Fig. 3. Yes, needed but not
found . Not to worry, however; good old Ra­
d io Shack to the rescue . They offer a 44-pin
connector (number 276- 155 1). 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 ofthe VIC-20 so aU pins will meet . I
would also suggest connecting and discon­
necting the ci rcuit only when the power is off.

Connection', 10 the ASR·J3

I happen to own an old ASR· 33, but all of
the following comments apply to any of the
32 , 33, and other se ries that have a printer
function. Each of these machines is wired
differently for each customer and , pre -
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Si Dun" K5JRN
928 W. University. Suite 6/0
CkntOfl IX 76201

KOKO The Kids' Own
Kode Oscillator

Watch those little eyes light up
when your children "play ham radio! "

Capacitors
C1 .1-uF disc ceramic or simila r
C2 1Q-uF. 25-WVelectrolytic
C3 .Ql ·uF disc ceramic or similar (see lext)

Miscellaneous
U1 555 timer (Radio Shack 278-1723)
J 1, J 2 Two-conductor phone jacks
S1 Single-pole, single-throw switch (slide or toggle)

Telegraph key
Low-impedance (8- or 16-Qhm) earphones or speaker
Phone plugs to match Jl a nd J2
9-volt transistor radio ballery
Battery connector
Met al or plastic enclosure
Printed circuit board (Radio Shack 276-024) or small piece of perlboard
8-pin IC socket (optional)

Parts List

1k-Dhm, lI4-Wall or 1I2-Wall (see texl)
2.7k-Dhm, lI4-Wall or 112·Watt
100k-Dhm potentiometer (see text)

O ne night recently, as I co ncluded a short
contact on CW. I fell tugg jngs at the

sleeve of my keying ann. At my side stood a
delegation oftwo: Sammy. age 8. and Shelly .
age 9.

" Daddy, " they anno unced in ragged
unison , "we want 10 learn Morse code ."

Pleased . J sat them right down and taught
them the lette rs "E; ' " T. " " I," and
"M" - in minutes, they could copy the word
"time. " Young minds do learn quick ly.

But the sidctone of a Kenwood TS-520S is
an expensive code pract ice oscillator . And
the kids certa inly could not (and better not!)
lug my transcei ver off to their rooms 10 prac­
tice. They needed their own code oscillator .
So KOKO (the Kids ' Own Kode Oscillator)
was born .

This circuit was designed. buill , 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 thei r little
noses, waved thei r hands, and complained :
, ' Daddy, solder stinks!"

They 'll lcam. Thcy 'Il learn.

A Simple C ir cu it

The Kids ' Own Kode Oscillator is a very
simple circuit. You ca n tai lor it to fit the pan s

t"
0 '

J" 0 ,.
• ,
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~ :;~:., -" "
"""...,....".
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Fig. J. You can sho w your kids KOKO ·s pan s
and how they 're dra.....n on the schematic.
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you have on hand. You also ca n usc it with a
small speaker instead of ea rphones.

If you enjoy being fancy . you ca n drill and
etch a printed ci rcuit board . O r you can use a
piece of perfboard and point-to-point wiring.
Mr. (Lazy) Wiza rd here chose one of Radio
Shack's pre -etched and pre-drilled singlc IC
boards (pan number 276-024) . KOKO ' s
pans take up only a third of the avai lable
space on that board , so plenty of room is left
over for refinements or outs ized components
from the junk box.

The 555 timer and eight-pin socket are
mou nted on the un-eoppered side of the
board. The rest of the ci rcuit's components
arc so ldered to the copper pads. The board
and 9-volt transisto r radio battery all fit nice­
Iy inside a small minibox o r plastic enclosure .

When keyed , the oscillator draws about 8
or 9 milliamperes from its 9-'0'011 battery .

Re sistors
R1
R2
R3

With proper care, KOKO 's battery will out­
last the batteries in most motorized toys.

Settin2 the Tone

Potentiometer R3 varies the pitch of the
audio-frequency oscillation. For greate r
economy, R3 can be replaced by a standa rd­
value fixed resistor , such as 68k or 47k . The
only disadvantage is that to change the pitch
to a higher or lower freq uency , you have to
unsolder the resistor at R3 and replace it with
another value .

If a standard-value resi stor doesn' t quite
give you the desired audio frequency . you
ca n wire one or more lower-value resistors in
series with it or string seve ral resistors to­
gethe r until you get the pitch you prefer .

Another way to change the frequency ofthe
oscillator's tone is to use higher or lower
values of capacitance at C3 . Or try shunting



Oldies
(But Still Goodies)

Don't miss out on th e
chance to complete your
shack's reference library
with classic issues of 73
covering the full spectrum
of amate ur radio , from
AMSAT to Zepps.

They're invaluable addi­
tions to any shack- and
they're going fast !

Some issues are available
in ve ry limited quantities.

Call
today to order

11- 800- 722- 77901
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A super-converter 8001 has been ceruneo by
FCC part 15 regUlation.
r -----------------
I HOW TO ORDER I

I Name:----------__

I Address: ----------_ _
I City: Slate: _
I Zip: Phone { 1 _

I Make Check Of Money Orde< payable to
GRE AMERICA, INC_

I Mail to: GRE AMERICA, INC.
I 425 Harbor Blvd., Belmont. CA 94002

Unit Cost (u $59.94 x =
I Qly Total
I CA. Resldeflls Add 6.5% Tax

Shipping & Handling (a $4.001
I Unll x -

I ""
I PAYMENT METHOD TOTAL .. ICC
I 0 Check 0 Money Order 1
I 0 Mastercard 0 Visa I

I card No.
EXj)lrallOfl Dale I

I I
I Signature I

I PHONE ORDER: 800-233-5973 I
or 415-591 ·1400L ~

EASY LISTENING
• FOR 810 TO 912 MHz BAND

SUPER CONVERTER 8001

• FOR YOUR UHF SCANNING
RECEIVER AND OTHERS

CALLING HO U As
11 ... ... _ ] P.. ", cIe,.

' P"' - ' OP... '"",Moe "

'"

To Switc h or Not to Switch
Switch S I definitely is a frill that can be

el iminated from KOK O . However, I added a
sing le-pole, single-throw slide switch and at­
tached labels that say ON and Off because I
wan ted the junior operators to learn proper
respect for power switches.

Now. when I' m worki ng OX. and I fee l a
tug at my sleeve , it's usually a happy kid
announcing , " Daddy , I just se nt 'CO Cab­
bage Patch Kids ' !" or " Daddy , l j ust 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 neigh bo rhood . Would a young­
stc r you know (o r a stodgy adult) enjoy hav­
ing his or he r own code-practice oscillator?

IollolC 435 ,600 10 e m BlOC k Con. .." .. , 69 .00
"'TV 435 20 Wa n 70 em . m,. 299 .00

PO Wf R AMPLIFIER S
PREAMPLIFIER BUlL T· IN P~ PRIC E

I/IML lUI30 · LS 14A MHl 30 Wall >iT AMP $12900
MML 144il00·lS 144 MHl 100 W.1I tiT AMP 242.00
....L , .. 20/)·5 144 MHl 2QO Wa n Ga As FE T 429 .00
... IolL 4]2i30·l 432 MHl 30 Wa lt H T " ",W 232.00
....L .]21100 432 MHl 100 Wa ll A TV sse FM .2'9.00
MML 4]2i50 432 MHl 5Q Walt to W.11 ,n 219.00
M"'L 1296115 1296 MHl 15 Walt . CALL

PRf AMPLlFIERS G,jI As FET- - -
MIolG lUV 2 m RF SWIIC","" 65 .00
Mt,l G 1296 23cm 111 .00

AT'

THE " PX " SHACK
" SfON[ WYC K OA lvE
8HlE .... . 0 .. J 0lIS02

, A' , "

p~ PRICE
$342.00

3(2.00
186 00
3<2 00
2.2.00
28500
'"' 00
27800

0 0 _

POWER

OFF

_ SUPER CONVERTER

CO Nvt A TE AS
"flU",PUFltA$
A Tv _ a s e ....

The Super Converter 8001 Features:

MM C 1Ui28.HP :I m G.... . FET 74 .00
... IOI C 432128 ·$ 70 e m Dow n to 10m 93 .00
... t,lK 12961144 23 (Om Down 10" m 186.00
c." •.,. £0" ' 0<> ."" OSC. . ... " • •
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CONVfRTf RS- - - -

Ustening to 810-912 MHz Band on a UHF
Scanner and j ar Other Monitor Receivers

1---.. Easy Connec tions to Your Receiver
1---.. 9 Volts Battery Operation Power Source

and Power On Indicator by LED Display
t---.. External Power Jack Size: 79(W) x 30(H) x 10 0 (0) mm

Warranty
1----;'jl~B~oiD~a~y;s From Date of Purchase

Unit Cost
1----~$~5~9i.9~4~piiIUS $4.00 Shipping and Handling Charge

" N EA R TRA NSVER TER$

SSB CW "'M FM
t,lIOl T SOI28·$ 50 MH l 20 Walt s
MMT !>OJIU SO MHl 20 w Jn$
....T ,.. ... 28 l U M>il 10 WJ1t$
....T 1U;28·R 144 '-'I>il GaAsFET 15 WJ llS
1/11/1, 220128 ·S 220 MHl 15 Wall $
IOII01T 432128· $ A32 .. A35 Mf1l 10 W.lI S
IOII01T 1296IIU.G 1296 MHl G oA sFET 2 W
......'r 12M, IU OSC AR 1,I000"-l .. Wa n , m,1

MICROWAVE MODULES Ltd.
l IVl~POOl ENOl ,.... O-

various disc -ceramic capacitors across the
capacitor at C3 umil yoo like what you hear.

Volume Control

Resistor R I sets the volume in the ea r­
phones or speaker. A value of Ik gives a
co mfon able listening level in a cheap pair of
8-0 hm ea rpho nes or o ne of those tiny mono­
phonic ea rpieces.

For room-level volume-to teach the code
at a rad io club meeting , for instance-cha nge
RI to a much lo wer va lue. suc h as 100
Ohms or 22 Ohms and u se a sm all 8­
Ohm or l6-0hm speaker in place of the ear­
phones . But keep a spare battery ha ndy ; the
555 timer draws nearly 50 milliampe res in
thi s configuration .

" When You Buy, say 73"



I. M. Col/litb W6lIDM
931 Oliyt Slreet
Menlo Part CA 94fJ25

Cosmic QRN
Are there messages in the noise?

I 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 roc king the channel­
selector knob on my TV set. I was, ofcourse,
conducting the ever-going search for pro­
gram material not too insulting to my intellect
nor too shocking to my emotions. Aftcr hav­
ing scanned the usual collection o f 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 mid way between two rather
anemic stations.

There I sat, utterly transfixed with the
dancing specks of snow on the TV sc reen.
How long I endured in this posture I do not
know. I must confess , however, that the evcr­
changing, yet ever-the-same display proved
of greater interest than any of the program
material I 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 , se rene, and downright
compelling.

Upon slowly recovering from this daze, I
found myself aware of some rather strange
aspects of the flurry of panicles gyrating be­
fore my eyes. Superimposed on the random
display. I thought I observed symmetrical
patterns and geometric shapes-some were
formed of straight lines . but others resembled
the curved outlines of flowers . And . inte r­
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 sta rted
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. Alii would have to do is identify
the mechanism responsible for the " leak-
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through" of color modulat ion and then opti­
mize its effect.

Alas, as you may have ded uced , 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 .

Noiw "" Nuisance? No

Noise may be a nuisance, but it 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-

~
~M' •
• • • •

Fig. J. Seeking the needle in the haystack.
Pointing at the right place in the sky and
tuning to the right f requency pose a horren­
dous burden on the probabilityofdetecting an
extraserrest rial.

ornctrics 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.

Not withstanding all this, it is both intrigu­
ing and interesting to speculate on the possi­
bility of intelligence or informa tion being
comained in a no ise spect rum. If one did n' t
know otherwise. the rat's nest of wavy lines
that comprise the oscilloscopic display of TY
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
rad io astronomy .

During recent yea rs, a whole new commu­
nicat ions technology has evolved around a
more elegant concept than the mere extrac­
tion of signals from noisy backgrou nds .
Known a" sp read-spectrum modu lation, the
new technique comes quite close to using
noise itself as the carrier o f information . We
find ourselves remi nded 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!

Noi~ = Nu isance? Yes

Noise was put here to degrade communica­
tions - or so it seems.

Some illumination can be cast on our spec­
ulation that intelligence may res ide in noise
by conside ring briefly the close link between
noise and entropy (which tells us that ulti­
mately all mailer in the universe will anain
the same average temperature). Both signify
vanishing coherence and engulfing random­
ness. Under such aneventuality . thcre will no



- ..--

- -,.- - -•,
"

1 1',AiI,Llli '\:!&:.:/i Ml\M

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 civ ilization not too many
ligh t-yea rs 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 pan of the
universe , why 001 suppose that those brainy
extraterrestrials have devised methods of
hannonizing with this fact of nature rather
than fighting it?

Fig. 3. Comparison between conventional
andspread-spectrum signals. Thepowerden­
sit)' of the spread-spectrum signal is veT)'

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 if spectrum. Here . the bandwidth may be
about 3 kHz. (b) Ii spread-spectrum signal.
Bandwidth could be a hundred thousand
times wider than the bandwidth of the ordi­
nary signal.

Broaden the Noise?

Spread-spectrum modulation -putting
" broadband splatter " to wort.

By hint and allusion, suggestions have been
made that apparently random broadband
no ise can contain co herent information .
Nowhere is this better demonstrated than in
the now evolving technique of spread-spec­
trum communications.

Spread spectrum, as the tenn implies, is a
broadbanded modulation formal. However,
it must not be thought of as merely involving
a wider freq uency range than mo re co n­
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-s pectrum signal very
much broader than you could readily prod uce
with a high-deviation FM signal, but the Ire­
quencies in spread-spectrum transmission are
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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 fi ltering.
integration , or correlation techniques.

The universe is alive with rad iant energy
involvi ng frequencies in the radio, mi­
crowave, optical , X-ray , and gamma-ray
spectral regions. All told . these radiat ions
assume the characteristics of a lot of mean­
ingless wideband noise . Upon close r scrun­
ny, it has been discovered that "every little
photon has a meaning o f its own" ; more has
been learned from spectroscopic interpreta­
tion of such radiat ion than was ever even
suspected previously .

Not only can we infer the composition,
temperature , dynamics, and history ofdistant
worlds, but various hypotheses (even those
bord ering on fantasy) can be propounded that
otherwise would be totall y lacking in sup­
port . But let us not forget that much of yester­
day ' s science fi ction is roday's technological
hardware .

If you keep up with the literature on the
subject, it cenainly must appear that we are
close r than ever before in our quest for the
reception o f rad io 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 terrestrial
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 freque n­
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 co nceivably bear meaningful
modulation.

Sometimes simplifications were made in
attempts both to decrease the searching task
and to e nhance the probability of success.
One such technique involved the not ion that
extraterrestrials would be smart enough to
transmit in the band bounded by the natural
radiation of hydrogen (1420 MHz) and the
hydroxyl ion , OH (1 662 MHz). We suspect
the predominent element in such searches
was none other than the fickle nature of lady
tuck . She has yet to smile on our endeavors!

' OJ

longer be any evidence of logical arrange­
ment, ordered sequence, o r pri vileged posi­
tion. Here, it is interesting to contemplate
thai thc specd o f light in empty space is for­
bidden to mailer and limits both energy and
communications.

Electrical noise in its idealized fonn is
known as " white noise" and is composed of a
purely random selection and sequence o f fre­
quencies and amplitudes. Althou gh the rigor­
ous definition of white noise requires an in­
finite bandwidth , practical white noise is sa id
to exist when a finite spectrum of the distur­
bance exhibits equal energy per unit band­
width . Thus, in an aud io system, equal loud­
ness would be perceived for , say, any loo-Hz
band; such bands could be from 100 Hz to
200 Hz , 600 Hz to 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. Thi s means that the same ener­
gy would be contained in the IOO-200-Hz
band as, say , in the 500- 1,OOO-Hz band .

There are many other types o f 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 thei r
abilities to drown out or otherwise degrade o r
destroy intelligibility . As far as our ears o r
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 pitifu l e fforts to
squeeze narrowband modulation formats
through a vast sea of norse energy . Inasmuch
as noise will not go away, could we pos­
sibly find another way of deal ing with the
problem?

Yes a nd No Noises

There are noisesand 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 o f distri ­
bution it can find . Physicists with the bold­
ness and imagination needed to deviate from
the view s of establishment science have sug­
gested that there may be a coumcrforce in
nature in which systems tend to evolve from
randomness to patterns of more logical distri­
but ion, and from simplicity to complexity .
Note that this goes contrary to entropy in
which complexities break down and coher­
ence degrades into a homogenized c razy
qui lt.

Interestingly , in the domain ofo rganic evo­
lution, we apparently do see evidence of "re­
versed ent ropy." Are we not told that com­
plex life forms descended from si mple r
forms? And surely the re is greate r logic in the
brains and nervous systems of higher animals
tha n of lower ones . Thus, in the countless
bill ions of trials, experiments, extinct ions,
and mutations conducted by nature over bil­
lions of years, there has bee n 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!



Tech Talk from ICOM

The Excitement of
Satellite Communications

n ever increasing numberof
radio amateurs are joining
the excitement of Phase 1Ir­

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
capabilit ies of OSCAR /0 and future
amateur satellites. and it has a full
line of equipment to back that state­
ment. Its all mode 2 meter and 70 em
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 tor SSB/CW
communications via any Phase III
OSCAR satelli te. The new IC-12 7/ ali
mode 23 an transceiver is in a class of
its own. providing mode L satellite
uplink capability (mode L is 23 cm
upiink, 70 cm downlinkl 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-27IH and IC-47IH trans­
ceivers. Why7 Sateliite relayed
signals are somewhat weak in
nature, and the IC-271H's low

noise/high sensitivity receiver gives
the highest possible performance for
hearing everyone regardless of their
uplink performance. The IC-n IH'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-nIH is eqUipped with the
optional mast-mounted AG-25
Gat\sFET preamp, it becomes a
satellite operator's dream come true.

ICOM's IC-4 71A (25 watts out­
putl or IC-4 7IH (75 watt output) 70
cm transceivers boast an output
signal that's recognized on the
satellite by its crystal clear audio.
Pow er outpu t o f eit her unit
IC-4 71A / IC-4 71 H is continuously
front panel adjustable to adjust to
daily signal variations. This sidesteps
the taboo pract ice of overloading a
satellite's on-board receiver. The
IC-4 7IA/ IC-4 71H also includes32 al~

made 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-2 7/A and IC-4 7/A can be
equipped w ith 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 145M Hz opera-

non, connea 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 aseasy asoperating
an HF band. The satellite's band
cen te rs are 435.100M Hz 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 t ransceivers are
tuned to band centers. ones own
satelli te-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 receiver ~ tuned above
145.900MHz, the IC-47IA/47IH'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 " ta lk one­
self onto frequency."

If you're interested in joining
today's most exciting era of amateur
communicat ions, OSCAR 10 and
future Phase III satellites are the
medium to use. If you appreciate top
performance equipment for those
activit ies, ICO M 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. toc., 2380-1l6th A\I("nue NE. Bellevue, WA 9BOO4 / 3150 Premier Drive, Suite 126, Irving. TX 75063
1777 Phoenix Parkway, Sui te 201. Atlanta, GA 30349 / 30 71 - # 5 Road U nit 9, Richmond. S,c. V6X 2TH Canada

NI ""'ted opeclflUltlord ilre ilpprolCl....."";and Jubjecl to e->ge _ noclce .... oO lltptIOtl . NI ICOM ,OldIes "gn/flcilntfy~_ FCC ~iItIons Mmlll"9 opurIouo TT7M



••
• All Mode Operation: FM, SSB,

CWoPacket
• Wldeband Reception (from

138 to 174MHz)
• Packet Compatible (wit h front

panel DATA switch)
• 2-Meter Transceiver with the

features of an HF
• DDS (Direct Digital

Synthesizer)

When you 're ready to experience
all the multlmode excitement 2 meters
offers toda y's amateur, you're ready
for the gla morous new 1C-275. Its
FM capabilities are unlimited . Its
wide hand receiver coverage (1 38 to
174MHz. Tx 140.1 to I50MHd In­
cludes public services and NOAA
weather bands, plus CAP and MARS.
and Its SSB/CW operations are an
OSCAR enthusiast 5 and VHF OX'en
delight. No other VHF transceiver is
comparable to the IC27S In features.
performance. reliability and ease of
operation.

Outpacing the Competition. The
IC-275 includes dual VFOs. 99 tunable
fu ll function memories, true passband
tuning. crystal resonant notch filter.
noise blanker. built-in SWR bridge.
semi or fu ll CW break-ln . multifunct ion
meter, velvet-smooth tuning knob and
en easy-to-read amber LCD readout
with variable backlight.

Four Scanning Modes. Full spec­
trum, programmable l imits, mode scan
and memory scan with selectable
lock-out (scans 99 memories in five
secondsll .

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 t hat reduces
switching time to less than 5 ms and
mutes the mic.

Two Versions to Fit Your Needs.
The 25 watt IC275A includes a built­
In AC supply. The 100 watt IC275H
uses an optional external AC supply.
Both units are the same size as the
ultra compact IC-735 HF rig, and are
DC cord in terchangeable. You can
alternate their fixed or mobile use!

The Matching ICOM IC475 UHF
Transceiver is also jam-packed with
deluxe multimode featu res, and it's
the ultimate OSCAR mate for the
1C-275. Two versions, the 25 watt
IC475A and the 75 watt IC475H, are
available to suit your needs.

Exddng New Options include a
tone squelch unit. speech synthesizer,
an OSCAR module t hat allows tracking
with a companion IC-475, FL-83 500Hz
IO.749IMHz CW filter and an AG-25
mast mounted preamp.

ICOM
ICOM America. Inc., 2380-116th Ave NE, Bellevue. WA 98004 Customer Service Hotline (2OG)'454-7619

3150 Premier Drive, Suite 126, Irving, T)(75063
ICOM CANADA A Divisioo d ICOM America, Inc., ;JJ71 - #5 Road, Unit 9, RiCtlmood, B.C. V6X 2T4 Canada
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perhaps one linked to some mathematical
progression or some universal constant that
scientists worth their sail cou ld be expected
to know, their galactic homeland notwith­
standing .

Lest this speculation seem altogether far­
fetched. you can bet your boots that we and
our terrestrial adversary have made a mea­
sure of prog ress in extracting data from each
other's spread-spectru m communications.
Also, consider the prospects of our present
efforts in trying to detect a narrowband signal
from an extraterrestrial. The probability o f
success may be quite close to zero because of
rf pollutio n here on Earth . Also , we would
still be faced with the problem of recognizing
a modulated signal as such and then interpret­
ing the log ic contained in it.

The prospects ofour finding a narrowband
signal in the vast sea ofQRM and QRN is not
too rosy , and the extraterrestrial may well be
aware o f it. It is not at all unreasonable to
suspect that the extraterrestrial might elect to
conduct his probes with a spread-spectrum
signal. For then, his QRZ or CQ might be
fi shed right out of the prevailing noise level
by us earthlings , who would be spared the
Herculean task of shifting through millions of
discrete frequencies ,

Who knows? A broadband chu nk of galac­
tic noise may be coherent communications
when properly processed . Most of us have
been so thoroughly co nditioned to the ongo­
ing objective of reducing bandwidth that the
concept o f sending data by simulating the
noise spectrum is , admittedly, a bit hard to
swallow!

Kick the l'ioise Around

Manipulated noise from space-p ro and
con.

In the spirit of fairness and objectivity, I
feel compelled to play devil' s advocate and
argue aga inst the idea that signals from other
worlds might use spread-spectrum modula­
tion fonnats-or something akin to it. To my
mind, the strongest argument against this hy-
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Fig. 5. Propagation time is presently an insurmoumabte problem.
Ranging from minutes, hours, and days to years , generations, and
millenia, the solution to this problem would require a true scientific
breakthrough.
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" .. . our search
for messages in the

electromagnetic noise
from the cosmos may
not be so foolhardy

after all, "

term suggests, the
frequency is hopped
all over the spec -
trum. The hopping is

done according to a code and must be de­
hopped in the receiver by means of the same
code . Although spread-spectrum modulation
may appear to be fearsomely complex, the
use o f VHSIC dedicated modules, proces­
sors. charge-coupled devices. surface-wave
acoustic devices, and other high -technology
compo nents renders thi s communicatio ns
technique both practical and reliable .

Nar row the l'loise?

Narrow band, high selectivity, and low­
noise amplification, but no cosmic signals!

If an extraterrestrial were try ing to alert or
communicate with us, would a spread-spec-

Rl'C(I V(1/

"EHRE~tE t OOE ' OR
OE sPRU Ot.., SIt U l .

trum signal of some kind make sense? A
knee-jerk answer would be no , for the rea­
son that we do not have the de-spread ing
code necessary for the recovery of modu­
lation . However , this need not be co n­
st rued as an insurmountable obstacle by
the extrate rrestrial. For one thing , if it
were suspected o r even hoped that we have
technological moxie, it would not be unrea­
sonable for him to endow us with the capabili­
ty of empirically or logically deriving the
needed code . On his part, the extraterrestrial
would have used a relatively simple code.

" -.no

,.

' ''EOIK IIIC '
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Fig. 4. Simplified block diagram ofthe spread-spectrum communica­
tions link. This ' f requency-hopping" system transmits and receives

•
over a bandwidth that is many times that of the data. The actual
spectral distribution ofthe signal is comrolled by a predetermined code
that must be the same for both transmitter and receiver.

unrelated 10 the modulating info rmat ion .
Rather , the spread-spectrum frequencies are
generated in near-random fashion throughout
a wide , but prearranged frequency range.
This is accomplished by the so-called pseudo­
noise generator.

The pseudo-noise generator causes a time
and frequency distribution of the rf in such a
way that a conventional receiver would del iv­
er a hissing sou nd, whic h could easily be
interpreted as just some more noise back ­
ground . Indeed , the hiss might eve n be sub­
merged in the overall noise of the receiving
system. This is because the power density of
the spread-spectrum signal is extremely low,
the total power being spread over such a
wide band ,

In actuality, the time and frequency dis­
tribut ion of the spread-spectrum signal is
not a random occurrence . Rather, it rep­
resents a predetermined code . This requires
that the receiver know this code in order
for the inverse operation , de-spreading , to
be performed . Once de-spread, the signal
can be demodulated by conventional means
so that the original information can be re­
covered .

It foll ow s that not o nly must the re­
ceiver have the same code that produced the
spread-spectrum format in the transmitter,
but means must be provided so that the de­
spreadi ng operat ion in the receiver is syn­
chromerd to the spreading operation in the
transmitter. Otherwise. there will be no re­
sponse to the signal. A corollary of this is that
this communicat ions technique is inherently
immune , or very nearly so, to interfe rence
from conve ntio nal signals, other spread­
spectrum signals , intentional jamming, and
other disturbances ,

There is more tha n one way 10 produce
spread-spectrum modulation . A straightfor­
ward approach is frequency hopping . As the
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Concluding Thoughts

T he basic theme of this exercise of the
imagination is that the re may be logic and
intelligence in what we blandly describe as
no ise , as randomness in the electromagnetic
spect rum. Just as some scientists now think
that energy may reside even in a " pure"
vacuum , messages in the form of communi­
cations and/or guidance could conceivably be
contained in the cosmic radiation that perme­
ales the universe.

Such specu la t ion re levantly relates to
th e whole gamut of manki nd 's intellec­
tual probings , incl uding cosmology , the ­
ology, biology . che mist ry , evolution, and
commu nica tions. It also whets the think­
ing of those deal ing with science fiction .
science fantasy, and futu re trends of tech­
nology.

Adm ittedly. the transit io n fro m extrap­
olation to fantasy may have bee n crossed
in some instances, but innovation , c reativ­
ity. and discovery stem as much from wild
as from disc iplined thought processes. ln­
deed , the difference between the acceptable
and the unbel ievable is often fuuy and un­
clear. Even though we continue ruthlessly to
root it out of our comm un icat ions systems, it
is hoped tha t noise spect ra will me rit a bit
more respect and dignity than it has hitherto
been accorded . •

Thro ughout the ages people have sought
meaning in numbers. In particular, it has
been felt tha t the re was logic concealed
in appare nt randomness. Wh o hasn' t en­
counte red the ente rtainer or jokeste r at a
party who purports to uncover some vital
statistic about o ne from the appropriate
jumbling of telephone numbers. the month
of birth, the number of siblings, and any
number of unrelated (?) numerical data?
Eve n after unraveling the underlying trick,
it is only natural to speculate whether the
numbers pertaining to various aspects of
our lives do , indeed , rela te to our identity ,
sta tus , and fate . Even those of us with "scien­
tific" minds are sometimes uncertain whe re
the line of demarcation is between hogwash
and objectivity .

As an example of this , mathematic ians con­
tinue to seek significance in the apparently
never-ending decimal sequence of pi-the re­
lationship between the diameter and circum­
ference of a ci rcle. Although the modem
computer can spit out pi to a million decimal
places , the re remains no hint that th is "ex­
act" rat io will ever prove to be anything but
an infi nite series.

Yet , there appear to be clues that the pat­
te rn is something more than ra ndomly occur­
ring numbers. This is nac , strictly speaking.
mathematical. On the other hand, it is too
fortu itous to be labeled coincidental. Nor is
the " magical" a llusion sa tisfying. It certain­
ly seems that an apparent hodgepodge of dig­
its is used by nature to harbor patterns, logic,
and meaning . Assuming such to be the case,
our search for messages in the electromagne t­
ic noise from the cosmos may not be so fool­
hardy afte r all ,
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Noise by the Numbt'rs

Seeking messages in noisy numbers.

someone out the re was, indeed , saying some­
thing .

Wh y not assume that the coding wou ld
somehow make use of universal constants
such as pi and epsilon? Such an assump­
tion surely is not un like the present one
that th e e xtra terrestria l would select a
na rrowband carrier at or ncar the zt -cm
wavelength of atomic hydrogen . Both as­
sumptions would see m to be predi cated
upon the suspec ted evolut ionary stat us of our
inte lligence .

Adminedly , spread-spectrum or similar ul­
tra-wideband modulation techn iques would
not solve the vexing problem of propagation
time-two-way QSOs do n' t seem too practi­
cal. But onc step at a time; the first o rde r of
the day is to find out if there is (or was)
somebody out there!
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Canyon Country, CA 91 351
(80 5) 251 ·7180 machine
(805) 251 ·5558 modem, entry: WLR .... 138

THE WESTLINK REPORT
.~

pothe sis is that we could not be expected 10

know their pseudo-noise code. Therefore ,
the ir signals would appear to be just some
more galactic noise.

Also, let us not forget that such a space
signal may nor necessa rily be targeted at this
inconsequential planet of the solar system.
Rather, we may be intercepting some leakage
radiat ion from a pri vate QSO between some
neighbor galaxies.

Having given the devil his due, let's now
reason out our prospects of recognizing
meaningful modulation amidst a sea of ran­
dom no ise . Even though we might not know
the full nature of the code , it is not altogether
unlikely that our mathematicians and statist i­
c ians could d iffe rent iate between true back­
ground noise and the somewhat more peri­
odica l and organized sequence of pul ses com­
prising the s ignal. Although we would not
immediately know what was being said, there
might be strong suggestive evidence that

SPECIALISTS
IN FAST TURN

P.C. BOARDS

HEAR THE LATEST?
YOU WILL IF YOU REAO

THE WESTUNK REPORT
$22.50ITEAR

REQUEST TOUR FREE SAMPLE

~~

WESTLlNI(REPoRT
_I:'M, ''''O'.''''',M,II,''"'''.

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR AfORE lNFO~Ht1TION _

",. Midland1"1 Techno lo g ie s
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ALL
SALES
FINAL

t n ·Eo T_115

Hy-Ga in To w..rs It?~
& Ant..nnu .•nd
Raters will be
shippecl d"ecl 10
you FREE of ­
shipping COsl.~

HElL
EQUIPMENT
IN STOCK

Nye MBY·A
3 Kilowatt Tuner

o [ICOMj

Ten-Tee Tuner 229A

PRlVA TEPATCHm,
Dup¥x MJ()(J instock

Budwlck ANT. Produc11

FLUKE n Multlmeter

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

Los Precios Mas Bajos en
Nueva York . . .

MFJ Models
422.313. 989B, & 9410

CES · S"np,~ . Aul0 p.. tcI'l51 0 ,SA W.1l P.. tcl'l FM
T,.. nse"..e' To Yo u ' Te l.. phone G'e .. ( Fa,
Telepnone C.. IIS F,om Mob" e To Base S,mp'e
To Use .

.C·R7 I A, 75 I A, 745, 28A1H. 38A. 48A. Micro2.
R·7000, I27 IA. 275A1H. 3200A.. 4 75A1H. 735.

SANTEC
S T·222/U P

ST·2OT
ST..u2!UP
HT·7

We Stock: AEA. ARRL, Alpha. Ameeo, Antenna Specia.ists. Astatic, Astron,
B & K. B & W . Bencher, Bird. But1emut. CDE, CES, Collil'lS, Communications
Spec. ConneC1ors. Co'oe.craft, Cushcraft , Daiwe. D&nl ron , Digimax, Drake,
ETa (Alpha), Eimac, Encomm, HedSouod. Henry , Hustler (NewtronlCS). H)t­
eam. jcon. KLM, Kantronics, Larsen, MCM (Oaiwa), MFJ, J.W. M,lIer, M .~ .­
Products, Mirage, Newtrorucs, Nye Viking, Palomar, RF Products, Rad,o
AmalEHJf Callbook, Rockwell Coll ins, sanon. Shure, Telex, Tempo, Ten-Tee,
Tokyo Hi Power. Trionyx TUBES, W2AU, Waber. Wilson. Vaesu Hem and
CommerCial Radios, vecon. Vibroplex. CurtiS, 1ri-E.., Wacom D!Jplexers.
Repeatel'$. Phelps Dodge. Fanon Inlercoms, Scanners, Crystals. RadiO
Publications.

ALPHA AMPLIFIERS

Yaesu FTR-2410, Wilson
ICOM ICRP 3010 (440 MHz)
ICOM IC·RP 121 0 (1.2 GHz)

BEN CHER PADDLES,
BALU NS,
IN STOCK

WE NOW STOCK COMMERCI...l CO....UNICATIONS SVSTE"S

HAM OEALER 1tQ)IRES INVlT£D PHONE IN YOUR ORDER &. BE REIMBURSED

COMM!:ACIAL AADIOI .Iocked" .er",lc.d on pr.m••••.

Amateur Radio Courses Given On Our Premises, Call
Export Ord.r. Shipped Imm.dletely, TELEX 12.7870 ... 1

l on<jJ-'lIngl Wi' l iess
telephon" 10. e , oort in s loc~

Complete Butternut Antenna
Inventory In Stock !

MIRAGE AMPLIFIERS
ASTRON POWER SUPPLIES

Saxton Wire & Cable

DIGITAL FREQUENCV COUNTERS

Trionyx. Model TR· I000, 0-600 MHz

AMP SUPPLY STOCKED

ComlTlefci .1 Equ ipment
Stoc k&cl: ICOM, MAXON.
Miclle nd . St..nc..rd. Wil·
son. V....su. W.. serve
municip.h li... . b u s l·
....sses. Ci~il Delense,
..tc. Port..bI..s, mobil..S,
bas..e. '..pea te rs . , .

•

FT·767GX , FT-980 , FT-757GX, FRG-8800
FT· 726. FRG-9600. FT-27Or71OF1H. FT·27OOAH

YAESU ICOM l ...cl,Motlill HIT
FT.23173172 7R IC2AT/l2AT Mlclll ncll$ll ndl rd

FT-2I709RIH lC02AT Wils on M.x...,
FT-1903111 23 IC.Q3/04AT Y..s" FTC,2203. FT·.r03

1C-A2J\J16 1COllI1C-<M$(_I "'~

T_ Ol- ' i

. KITTY SAYS: WE ARE NOWOPEN 70AYSA WEE K.
Saturday & Sunday 10 to 5 P.M.

Monda y·Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry' s lor the best bu ys in town.

ONY Salety
belts-in stock

AI/nco
Amplif iers

Comput er Interfa ce s
slocked:
MFJ·1224. AEA CP·l,
DR.OX. PK·87, PK·64A,
PK-64, DR.aSO, PK·232.
PM·1

~---...
~"...., -­__ 00

AMERITRON AMPLIFIER AUTHORIZED DEALER

" I.

I"

KENWOOD

save BIG DOLLAAS At Barry'sGW.Birthday sale
S- You F&b. 151h. LlMARC Me"',IIe. NV

Antennas

113..TEO! D'I'K·1CU lligilII Ycic:e Ktyer

COMPO-FIRE EXTINGUISHERS

YoComiMiragefOaiwa
Tokyo Hy.PowerfTE SYSTEMS
Amplifiers &
518 >. HT Ga in
An tennas IN STOCK

-~
\ ... Solderingeis Station.

48 Watts, $68
MICROLOG·AAT 1, Ai r Disk,

SWL, Morse Coach

KANTRONICS
UTU, KAM, UTU·XT.
KPC 2400. Packet Comm II

EIMAC
3·500Z
572 B,6JS6C
12BY7A &
4·400A

BIRD ...... . ~
Wattmeters &~ ;L~''t . ;;;

Elements {~

In Stoc k ,,;

AEA 1« MHz
AEA 220 MHz
AEA 440 MHz
ANTENN AS

N Y k Cit I LARGEST STOCKING HAM DEALER
ew or y. COMPLETE REPAIR LAB ON PREMISES

MAil ALL ORDERS TO BARRY ELECTRONICS CORP.. 512 BROADWAY, NEW YORK CITY. NY 10012.

U"Qul S. Habla E_panol"
BARRY INTERNATIONAL TELEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Monday- F, Icl..y 9 A.M. 10 6;30 P M ThUfSd.ily to 8 P.M.
Satu rd..y &. S "nday to A.M. 10 5 P.M. (F'ee PI"' i"O)

AUTH ORIZED DISTS. MCKAY DYMEK FOR
SHORTWAVE AN TENNAS s RECEIVER S.

IRTlLEX·" Spring St. Stl tion "
Subw.YI: BMT·"Prince S I. St.lion"

IND·" F" Tr.in·Bwy. Sl lItion"
Bus: Broadwa y #6 to Spring 5 1.

Pe lh_ith SIA lh ....... 51. lion.
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RESOLunON BAND­
WIDTH Two positiOn
switch selects either 100
KHz or 300 KHz resolution
bandwidth lilters

REFERENCE LEVEL is
used 10 establish the
amphtuOe reference level
01 the top line 01 the gra­
t ieute, either 0, ·20, -40
dBm or ' 49, +29, +9 carov

TUNI NG enows you to
select the center Ire­
quency and moves the
dlsptay -windoW" up Of

down the spectrum being
_--displayed

SPAN controls the wic:tth
_ _ _ of the spectrum being

displayed.

RF INPUT BNC connector
,.-- -accepls signals to be dis­

played trom less lhan 50
MHz 10 over 110 MHz.

AUDIO OUT miniature
phone jack lor low impe­
dance earphones.

AUDIO DEMOD turns the
audio leature on or off and
controls the volume 01 the
Internal speaker or the
AUDIO OUT miniature
phono jack, With the
SPAN control set to ZERO
(0) the STA-700 wilt oper­
ate as a filled tune receivef
so you can obtain audio
identification 01 the signal
displayed,

CENTER FREQUENCY is
a 5 digit, 7 element LED
Irequency reaQoul lhat
di$plays center trequency
in MHz.

SWEEP RATE controls the
rate the analyzer sweeps
through the lrequency
band set by span and the
rate at which the analyzer
sweeps the display.

HORIZ & VERTICAL
POSlTlON these two
knobs conlrol the place­
meot 01 the orscrevon ee
screen,

VERTICAL SENSITIVITY
allows you to change the
display between 10
dBlON and 2 dBIDIV.

INTENSITY controls the
brightness of the display.

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
TELEPHONE (8041 794-2500

FAX: 804-794-8284 TELEX: 701 -545

SEE AND HEAR THOSE ELUSIVE SCPC SIGNALS
WITH AVCOM'S NEW STA-70D TEST ANALYZER!

The AVCOM STA-70D IF and FM Test
Analyzer was developed to assist in the
installation and maintenance of Single
Channel Per Carrier (SCPC) satelli te
reception systems. Designed to be con­
nected to the 70 MHz IF output of a C or
Ku Band downconverter the STA-70D
displays signal level, interference, and
all carriers present. When an antenna is
connected 10 the RF INPUT the FM
Broadcast spectrum can be examined.
A bu ilt in audio demod ulator allows the
STA·70D to operate as a fixed tune
receiver at zero span. This means you
not only see the carriers but you can
listen to them as well.

The STA-70D is adaptable to other than
the 50 to 110 MHz frequency band used
in SCPC satellite communications. For
example the STA-70D can be ordered
for use as a spectrum d isplay monitor
for special ECM requirements. Possible
applications are unlimited call or write
AVCOM with your requirements.

AVCOM~,oo

THE Short Wave Listener FOR ~ ...#-
RECEPTION OF MORSE CODE & ~~~,,'\

~o •Ii
RADIO TELETYPE SIGNALS. ~~~~O;,

r:."~ 0 ~ LEARN
-:~'0~ .MORSE CODE

~~~«' THE RIGHT WAY
0'1' WITH THE

Morse Coach.
54995

PJug the SWl cart ridge into your Commodore "64" Expansion Port , connect a
shortwave radio and you'll be watching text readout from weather stations,
news services, ships and HAM radio operators all over the world. A Whole
new use for your home computer, The SWL contains both program in
ROM and radio interface circuit to copy Morse code and all
speeds/shilts of radio teletype. Plus the on screen t uning
indicators mean you never have to take your eyes 011 the video
lor perfect tuning. Housed in a small 3" x 2·1 /2 " x 718" ~\.0'-enclosure, with speaker in/out and practice hand key ~1. \

jacks, It needs no other computer connection or a: \t\ ,\t\\V
power supply. Unshil t on space, word wrap -<O~~ ..~v
around , real time clock, and keyword or to' O~·

manual printer control for permanent O~ \ 0. . . ,," ,'"paper copy, so that you won t miss a \\" (;\, r
single bit of the action, For about 0 Q~ A complete Morse code tutor in a convent-
the price of another "Pac-Zapper' ent plug·in cartr idge for your ccmrr.ooore
game, you can tie into the a " 64." The Morse Coach means business. It's
exciting world of digital not a toy program or a si mple random code gen·
communication with ~ erator. Orig inally developed Jointly by Mlcrolog and
the Mlcrolog SWL a several government agencies experienced in Morse m-$64 strucnon. Four years of extensive service prove it's the

t; Qu ickest way to Morse orcncrency.rne method works! You start from absolutely no

C
knowledge of Morse, progress through the alphanumeric symbols, and on to any speed

cesfreo. The "alphabet" part of the program mtroduces new characters and plots the progre ss
~:~ on a bar-chart . The speed/test eecucn correlates the Input , analyzes mistakes and provides a

~
' prmtout of the anarysrsnest resu lt s on your Commodore screen or punter. As a bonus, It also boosts

typmg skill. You've never seen any tape or program do that! In fact , there's never been a system so
thorough, so ettrcren t and so effect ive as the Mlcrolog Morse Coach.
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$1.00

SI .00

Zip
o ChecklM O
Exp . Date _

Call

Is Your's $5.00
FOrOn~IY~~

$6.95
$6.95
$6.95
$6.95

Postage and Hand ling

The World

Yes, places you've never even heard of!Nearly 400 DX countries
gleaned from the Awards Lists of dozen s of IARU members-more
countries than any other map available anywhere! ARRL's OXCC
map doesn 't even come close!

73 Magazine offers readers our OX Map of the World for the
absurdly low price of only 55.00, shipping and handling included.

Your ham shack will be incomplete without this giant, 950­
square-inch . up-to-date map. It's printed in classic black and
white, permitting you to color the countries in after you 've QSL'd
them. IApartment-sized map availabl e at no extra cost .]

Save yourself the humil iation of neve r having heard of MeDon·
aid Island [w het's the prefIx?l, Jan Mayen (prefIx?) or Kure Island
(prefIX?) . Order now....

v

Code Tapes
G enesis
The Stickler
Back Breaker
Courageous

Sty'" J.

Books
The Magic of Ha m Radio $4.95
The Contest Cookbook S5.95

..-::-.-::c===__--'-P"o'''''tag'''e''a''n"d-''H"a''n'''d"li"n''g !.!c'''''

Giant OX Map of the World $5.00
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Please print!

Nam~e:~=====~=~===;;~=~;.~~;=~~;===Ad d ress
City

Total Enclosed

re/~~ From 73s LIbrary

-Thr Magic ofHam Radio , by JeroldSwank W8HXR, begins with a brief history of amateur radio
and Jerry's involvement in it . Part 2 details many of ham radio' s heroic moments. Hamdan 's erose ties
with the continent of Antarctica are the subject of Pan 3. In Pan 4 the strange and humorous sides of
ham life get their due. And what of the future? Pan 5 peers into the crystal ball. Only S4 .9S.

-nil! Contest Cookbook , by Bill Zachary N60P. One of ham radio's winningest contesters lets you
in on the lips and techniques of the Big Guns. You'l1leam which duping method to use, find OUI what
equipment you'Il need, and discover the secret of building a pileup. Includes separate chapters on OX
anddomestic contests. S5.95 while they last!

:--:-:..1- ,- - I

t

QSLs

W2NSD/l

--- ----
""..

Now you can get the highest quality QSL cards without
spending a fortune! We put these cards on OUf press as filler
between jobs; it gives the pressmen something to do and
lets us print QSLs for you at an abs urdly low price .
Not that we skimp: All three styles are produced on heavy,
glossy stock, in two colors (blue globe or satellite with black
type). At these prices, you can start the new year out right
by QSLing all those disappointed hams who've been wait­
ing (or your card . Tell ' em the card was printed by Wayne!

Code Tapes
We 've had so many phone ca lls from
people wanting our famous 73 code
tapes that we 've decided 10 bring
them back!

6 + wpm-This is the p ractice tape for
those who survived the 5 wpm tape ,
and it's also the tape for the Novice and
Technician lic enses. It is com prised of
one solid hour of code. Cha racters are
sent at 13 wpm and spaced at 5 wpm .
Code groups are entirely random cha r­
acters sent in groups of five-definitely
not memorizable!

~ Bac k Breaker -

5 wpm- This is the beginning tape, tak­
ing you through the 26 letters, 10 num ­
bers and necessary punctuation, com­
plete with practice every step of the
way. The ease of learning gives confi ­
dence even to the fai nt of hea rt.

13 + wpm-Code groups again , at a
brisk 13 + wpm so you ' ll be rea lly at
ease when you sit down in front of a
steely-eyed volunteer examiner who
starts sending you plain la nguage at on ­
Iy 13 per. You 'll need this extra margin
to o ve rcom e the sheer panic universal
in most test situations . You've come
this far , so don' t get code shy now!

c§S" '~ UNCLE WAYNE'S -a-0J'"
BOOK SHELVES

"Co u r e eous"
20 + wpm-Congratula tio ns! Okay , the
challenge of code is what' s gotten you
this far , so don't quit now. Go for the
Extra class license. We send the code
faster than 20 per. It 's like wearing lead
weights on you r feet when you r un ;
you 'll wonder why the examiner is
sending so slowly!

" When You Buy, Say 73"
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'On weekends of major contests, net will meet one hour tater.
·' If conditions on 7.030 MHz are poor, QSY to 3.535 MHz at
0031 UTC.
t Evening 01 day before of WNE.

Net GRG NeS D.y Time (UTe)

rca - 14.060 WSLXS Sun 2300
SEW · 7.000 K3TKS Wed, 0001
GSN 3.560 Thurt 0200
GLN 3560 W3TS Thurt 0200
WSN 3.558 NM7M Satt 0200

W6RCP
NEN 7.040 W1FMR Set 1200
WSN 7.040 NM7M Set 1600

W6RCP

Table 1. ORP net schedule.

MagaZine an article on doing just
that, but lor the Iile of me I can't
seem to find the issue . Perhaps
someone may recall what issue it
was in and let KBSOQ and me
know . I purchased one 01 those
critters at the Dayton Hamvention
lor $20. The guy who sold it to me
said, " I'll send you the manual."
I'm still waiting .

Mr. Ridley would also li ke
to know il anyone stitl has copies
01 the old Milliwatt newsletters.
I'd like to see some 01 th ose
mysell . II anyone does, I'll be
happy to make copies 01 them
and send them out to interested
readers.

Bob Krieger KAeQHV writes to
add a few more companies to the
mail-order shopping guide. They
are Digi-Key Corporation , PO Box
err. Thiel River Falls MN 56701,
and Dick Smith Electronics, PO
Box 2249, Redwood CA 94064.
Bob reports that both have fast
service and low minimum orders.
On the other hand , Bob tells me
that he has had problems with
Lour Electronics and with Knapp­
co Electronics 01 Florida. Just as I
stated before in my Rules of
Ten , these are only opinions.
Make what you will out of the
information.

There is quite a bit of interest in
my WH0-40 transceiver plans.
While I did send out what intorma­
ticn I could, the cost of postage
will drive me to the poor house. If I
could only talk KW10 into a sepa­
rate construction article lor the
project (hint, hint).

Speaking of postage, does any­
one QSL anymore? 1 like to get
cards Irom the different stations
that I work , but the cost of mailing
those cards, ouch! Some time
ago, the USQS handled stateside
and VE cards, but they went un­
der. I would imagine from lack of
support from the people using the
OSL service. Not to see a good
idea die, W. C. Wellborn K4CLA
will offer the same incoming QSL
service . The new service will be
called KIQS (pronounced KICKS) ,
which stands for K4CLA Incoming
QSL Service. While I don 't have
the space here to print all the op­
erating rules, here's the gist 01
things:

1) OX stations may send QSLs
to U.S. homes via KIQS.

2) U.S. stations may send QSLs
to other U.S. hams via KIOS.

3) Pre-sort QSLs numerically.
then alphabetically by suffix.

4) One dollar is exchanged for
lour stamped envelopes of appro­
priate size , each bea ring one
ounce 01 postage.

LOOSE ENDS

Now for those loose ends . Dig­
ging into the mait bag brings a
letter Irom O. Paul Ridley K85OQ.
asking for help in modifications lor
Ihe Ten-Tech Argonaut 505. I re­
member sometime back in 73

your hand at some of the weak­
er cnes.

Try sending your call out on­
ly hall a dozen times to one
station. If you can be heard at
all , that many times should do.
After six tries, move around and
try a second station. If you have
no success , go back to the
first station and start the tact ic
all over.

When you use SSB, your trans­
ceiver should be adjusted so the
audio is crisp and clean. When
signing your call, use the Inter­
national Telecommunication un­
ion Phonetics. Speak your call
i n a normal tone and speed .
You're no t out to break any
speed contests. Don't waste your
t ime adding QRP to t he end
of yo ur call. It takes too long
and more than likely will go unno­
ticed . Since I have a two-by-three
call, I use only the last three
letters, with special articulation
on the last letter, "echo." Using
this method, that " echo" has al­
lowed me to work a lew new OX
countries.

By using these operating tips,
I was able to work 68 countries
in about eight hours of contest­
ing. Yes, there were some sta­
lions that I thought I should have
been able to work and didn 't.
There were also some stalions
that I worked on the second call,
using my 2 Walls 01 power. Just
remember, all these tips are just
that, tips. Feel free to change
them to suit your needs. Running
QRP OX is truly "wits in place 01
Watts ."

N"m~r 24 on y....r F.-clback ~rd

cy, I'll never be heard. 1then just
move on.

Whi le tuning up and down the
dial, I don't waste time on the
stations thai are running sec­
lions. With OAP power levels,
the chances of gelling heard
within your section are slim . You
then have to wail till your sec­
tion comes around once again.
The OAP operator has a bet­
ter chance calling with everyone
else.

During the contest. I was tun­
ing around on ten meters when
I came upon 3G3DX . Here
was this station running herd on
the WfK stations. I tried sever­
al limes and could nOI seem to
break the pileup. All of a sudden,
3G3DX slopped and asked thai
only QAP stations come back .
Well. rm impressed! My hal goes
off to him. No, he did not hear me,
but I did gel a good break. I must
not forget all the other higher­
powered stations that did wait IiII
he worked some 01 my QRP breth­
ren. As for the few who took ad­
vantage of the QRP standbys,
beware!

Listen and follow the instruc­
tions the OX stalion operator
may be giving out. 11 he asks that
only the last two letters 01 your
call be given, then that's what
you do.

Keep an eye and ear on how
the bands are runn ing. lithe OX
station is only S3, and assuming
propagation is equal in both di­
rections, your QRP signal will be
almost unreadable. Remember,
you will be about 3--4 S-units lower
than a l00-Watt station. Call only
the louder stations first , then Iry

RP

Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

OPERATING TECHN tQUES

I will try to tie up some loose
ends this month. But before I
gel started, let me take time 10
d iscuss some QRP operating
techniques.

For some strange reason , I
decided to work the 1986 CO WW
OX contest. For a real challenge,
I jumped in with both leet run­
ning SS8. So there I sat, running
2 Walls PEP output into a tri­
band beam up about 40 feet. Not
exactly a rock-crushing station, I
figured I coutd work a few new
ones ,anda new one to me is Dela­
ware! So for what it is worth, here
are some good QRP operating
tips you can put to use . Even il
you 're not running low power ,
these tips may help your overall
operating.

So let 's start . The old statement
" You can 't work 'em if you can't
hear 'em" still holds true. Howev­
er, running low power requires far
better listening and more 01 it .
Before you even think about push­
ing the microphone button , listen
to the stations that are being
worked. Are they on EXACTLY
the same frequency as the OX sta­
tion , or are Ihey over to one side of
zero beat? While this may sound
unimportant, it may make the dif­
ference between a contact and an
empty log book.

II the OX stat ion constantly an­
swers stat ions to one side 01 his
frequency , you 'd better get on
that side before you call. Just as
important, does the OX station an­
swer the first call in the pileup
or the stations that are calling
last1 If he is waiting for the tail
enders, pause a second, then give
your call.

Here is a second good operat­
ing tip. How is the operator on
the OX side handling the pile­
up? Does he have the pileup un­
der control, or is it a total mess?
While I'm not much of a OXchaser
myself, I can very easily tell the
good operators from the bad . I like
to hunt and peck when I chase OX
in a contest. If I come up to a pile­
up in which the operator has con­
trol, I have a very good chance
of gett ing heard with my 2 Watts.
If the operator is not in control ,
with total mayhem on his frequen-
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' 159"
S1~&.~

.-.ooS400

1.8 f030 MHz

3.5 to 30 MHz

'16T"
"41i~; ING &. IW'Q.NG

"'''''' 00

include S3 .00
shipp i ng &.hdlg

Fla . res idents
include SX ta x

._IIIa&<"1 .-......

• SMl iess thar'1 2:1 from 3 5 10 30 MHz
• co-cere o:;oombled Balurllerrninoted with

s1OflOoid 50-239~tc..-

• P\::owoel capoblllly 1 KW- 2 I1:W PEPlCAS. HiO'­
power model is available on spedol Oldaf

• Desig.--:l lOt 50 ohm leedline
• we.::rtNw Pf'OOI bahJn and baloncing 1'1&"'-'011<

I: Only 90 l"'I~Io~ng:!: :;::::=:::;~

",_'No '~ '" I i;J i ~_"

Model AC 3.5-30

Model AC 1.8-30
• S.....1H.1a>; Z 1. 1,4,' oYefOQ9 from 1.8 Io 30 MHz
• Can be ioslOlIed lnapplOdl ,oaIe1y80 lI.sccce
• Ideal lOt ~iOl 5elVice$ lOt IT'iUtti fl.

o.-'lCV OPet'a1 ion """;1houI !he need !Ol
anterroo 1l..Inel1; Of odditlonol a ntennas

• Har'ldIe5 1 KW, 2 KW PEP !CAS
• Hightw power models avoilable on /!1',
~ioI Ofdal. Contact vour
dealer Of loctOfY

CONTINUOUS COVERAGE ANTENNAS
FOil COMMEIlClAl 8: AMATEUIl SEIlVICE

raptdcnarqer for ICOM reptncnarqe

butteries; DP2, DPS, DP?, OPB

to a

available rrom
Clrarye-Bile
P ,O.8ox 1101 5

Plantati on. FI. 333 18

30S- 47b- 8S8 0

Charge-Rite

• Cha r ges a BPS i n I hr. trom I 10 vee o r 12 vde

• Com p le te with mobile cor d and e c transformer

Gulf States Net (GSN), the North­
east Net (NEN), and the Western
States Net (WSN). Nets are listed
by day and hour (UTe) in Table 1.
Make some friends and drop by to
say " hello."

If checking into nets is not your
thi ng , and the soldering iron is
still hot, how about doing some
modificati ons to th e 01 ' Heath
HW-8? Yes, you say, great idea.
Where do I start? Well, first things
firs t. Order a copy of th e Hot
Water Handbook from me. They
go for $5 postpa id first -class
mail in the U.S . and for $7 for
OX airmail. The book contains
more than 30 pages of modifi­
cations for th e HW· 7 , HW-8 ,
and HW-9 .

I enjOy all the kind words that
you have been send ing me. Ae­
member, it's your column; you
supply the feedback that I need.
Thanks also for the schematics,
photographs, and information on
the different circuits. I'Utry to get
some of them prin ted here in the
OAP column.

That's abou t all I have space
for ttns month . Next month , I' ll
scoop everyone with a lineup of
QAP activity at the Dayton Ham­
vention.•

"7!:J Amateur
I.;;J. Radio

WG E Center, Peterborough, NH 03458800·722·7790

DEALERS
Sell 73Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

• Ifyou carry 73Amateur Radio it will increase
your store traffic-an<l our dealers tell us that
73 is the hottest selling amateur radio
magazine on the newsstands today.

• Increased store traffic means increased sa es
for you . Hams will come in to your store to
pick up the latest 73 and ena up buying the
latest all-band , all-mode transceiver (or at
least a few feet of coax].

• 73 Amateur Radio guara ntees each issue­
you pay only for the copies that you sell. We
pay for all shipp ing.

For information on selling 73 Amateur Radio, call Len
DiMarco at 800 ·722 ·7 790, or write to 73 Am ateur
Radio , WGE Center, Peterborough, NH 03458.

5) If you have a card waiting and
no envelopes, then notices will be
sent as routine traff ic via ham
radio.

6) Do NOT send SASEs. They
will not be accepted .

All thi s sounds l ike a gOOd
idea 10 me. For correspondence.
a Sls, comments, and criticism,
drop a letter oft to KI05-K4CLA,
562 Oak Drive, Lex ington SC
29072. As OAP operators, let's
get behind this project and give it
support. I will.

A lOt of the letters that I have
received ask for information abou t
awards for the OAP operato r.
Sometime in the future I' ll do
a colu m n on the QRP AR CI.
For now, for more information
about the awards the club does
oller, write to Awards Manag­
er, Fred Turpin K6MDJ , PO Box
145, Cedarpines Park CA 92322.
I'm sure that Fred will be able 10
fill you in as to the most recent
awards the club is giving out.

The weather gets rather cold
here in Ohio this time of the year.
So what better time to try check­
ing into the many OAP nets. They
include the Transcontinental Net
(TeN), the Southeast Net (SEN),
the Great Lakes Net (Gl N), the

73 Amateur Radio • February,1987 63



the 220VDA under test. To make
sure of the operat ing frequency,
the 608F has a separate output
marked " UNCAL RF OUTPUT"
which should be connected to a
frequency counter for precise Ire­
quency measurements. I used a
Ramsey Electronics 600-MHz
counter, which is quite stable and
accurate.

Instead of mentioning the man­
ufacturer's claimed specifications
for each of the preamps, I'll list my
measurements in Table 1. The re­
sults might surprise you.

In each case, I started with a
- 20-dBm signal, or slightly more
than 20 millivolts . Remember that
the 1-dB compression point oc­
curs when the input level must in·
crease by 2 dB to result in the
same gain at the output . For ex­
ample, with the 220VDA this cc­
curred when an input signal of
- 16 dBm, or 35 millivolts, was in­
jected. The measured output was
+ 1 dBm , yielding a gain figure of
17 dB . Signals of less than - 16
dBm showed a consistent figure
of 18 dB of gain as measured on
the Boonton 92.

At th is level, the preamplifier
was saturated and going into com­
pression. This is considered to be
the point at which distort ion prod­
ucts appear in the preamplifier's
output-when it is no longer oper­
ating in a linear fashion. Spurious
signals are generated along with
the ampl ified signal, and IMD per­
formance is degraded.

Note that both the Janel 50 PB
and AAA 432VDG have very high
compression points at + 7 and + 9
dBm, respectively . These pre­
amps could no doubt be called
"hiqh-pertormanca " and would
work well in high rf density envi­
ronmerus. The performance of the
220VDA is adequate, as is the
MMG1 44at + 2 dBm. Incidentally,
you sncuio expect to see better
than o-cam compression points

for about $300. This generator
was long a mainstay in many ser­
vice srocs for both commercial
and military work. It features a
pencil tr iode osci llator, which is
quite stable , and covers 10-450
MHz in six ranges. The output is
variable from .1 uV up to 500 mV
with a precision piston-type etten­
uator, and is easily calibrated with
the built-in level tracking feature.
(This latter option keeps the out­
put constant as you move across a
given frequency range.) Provision
has also been made for connec­
tion to an external precision fre­
quency reference- just like a vee
(voltage-controlled oscill ator) in a
PLL (phase-locked-loop) circuit.

With such a generator, you can
measure receiver sensi tivity, pre­
amplifier gain , selectivity, squelch
law, and quieting levels (FM re­
ceivers only) , i-f and filter band­
widths , and many other things. A
signal generator might be one
of the most useful items you can
keep around the shack ! So I
decided to lake the plunge and
carted home the 608F (i n a rack­
mounted version , I might add).
The manual was included in the
price and is quite helpful, so try
to locate one if you purchase such
a unit.

Now, on to the actual measure­
ment procedure. I selected four
representative preamplifiers to
demonstrate this process : (1)
Janel Laboratories 50 PB 50­
MHz MOSFET preamp: (2) Mi·
crowave Modules MMG144 144­
M Hz Ga As FET p reamp : (3)
Advanced Receiver Research
220VDA 220·M Hz MOSFET
preamp; (4) Advanced Receiver
Research 43 2VDG G aAsFET
preamp. The 608F was turned on
and allowed to warm up for about
one hour. The Boonton 92 was
emp loyed to measure output.
Photo A shows the HP-608F up
and running. while Photo B shows

Photo B. 220VDA preamplifier under test with Ramsey counter and
Boonton 92 mituvottmeter.

•

•
•

.~•

noise figure is paramount at 902,
1296, and 2304 MHz ; othe r­
wise, communications could be
impossible .

Noise figure measurements re­
quire special equipment, typically
a noise figure meter such as that
made by Hewlett-Pack ard . Such
instruments can establish a noise
baseline for a given frequency
and measure any additio nal noise
generated by a preamplifier at
that specific f requenc y. MDS
measurements are also very diffi­
cult to make unless you have ac­
cess to an accurate spectrum an­
alyzer covering the des ired
frequency range and a calibrated
signal generator.

On the other hand, it isn't all
that hard to make gain and com.
pression measurements, and test
equipment can be had cheaply to
do the job. I' ve long relied on the
standard Boonton Electronics
model 92 rf mill ivoltmeter for pre­
cision measurements of low sig­
nal leve ls. Its displayed range is
from - 60 dBm to + 23 dBm using
eight switch-selected sensitivity
senings. The standard rf detector
is good to 600 MHz and, best of
all, these units can be found at
flea markets and surplus auctions
for a few hundred dollars.

You'll also need a signal gener­
ator, and these are in abundance
at auctions and surplus test equip­
ment dealers . I recently pur­
chased a Hewlett-Packard model
608F rf signal generator from Bri­
an Kent of Kentronix (PO Box
2444, Allaire Airport, Farmingdale
NJ On27) in very good condition

.' .

•

.-

•

•

•

BOVE AND BEYOND

•

•

PhOto A. Hewlett-Packard 60BF signal generator in operation.
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Last month I discussed impor­
tant parameters to consider when
selecting a preamplifier for VHF
and UHF applications, specifically
MDS (minimum discernible sig·
nen. IMO (intermodulation dieter­
tion), gain, and 1-dB co mpression
point. All are interrelated , espe­
cialty the latter three. Excessive
gain can result in IXXIf IMD perter­
mance and a low 1-dB compres­
sion figure. Conversely, a well-de­
signed preamplifier may nOI have
a very high gain figure, but will
excel in the IMD and 1-dB COMP
teste.

Nota mat we also have 10 lake
noise figure into consideration,
especially at frequencies above
220 MHz. Below this frequency,
the limiting factor is the ambient
noise level on the band in ques­
tion. To have a 144·MHz GaAs­
FET preamplifier with a noise fig­
ure under .5 dB is great , except
th a t the atmospher ic noise
present on two meters might be 2
dB , so you haven 't gained much
of anything there.

At 432 MHz, device noise can
be substantially higher than ambi­
ent band noise. Here is where
noise figure really becomes im­
portant , for if a given preamplifier
has a 2 + dB noise figure-not un­
common for a microwave bipolar
transistor- it might not help you
copy that really weak signal just
above the ambient band noise lev­
el. It goes without saying that low

Pefer H. Putman KT2B
84 Burnham Road
Morris Plains NJ 07950
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Antenna 2

W2OU-VHF

$19.95

DC-

Purchase tram any 01 over
300 dealers nationwide

or order direct

W2OU_HF -­

$19.95
W2AU 1:1 &4,1

$17.95

Antenna 1

$35.50 L-
~ ClOSS
u::J 2 Position

~
n-OffCOUple,

$52 .00
"-,, , DC

I •••• 0 . - , , 105
: : : : RF_ .:-7z1 ~'--::R~F~__J DC Operated

Radio 2 Position Relay
(inside your

shack)

W20U Non-ferrlte Very High Power Bel uns

W2DU·HFIH,gh Pow.., UNADILLA
' 1.8-30 MHz
' 3000-9000 watts with 1:1 antenna SWA
• 1500-5000 walls wilh 2:1 antenna SWR

W2DU-VHF (High Power
arid Extended Rangel

' 30-300 MHz
'2000-400O watts with l : t antenna SWR
• 1200-2400 walls with 2:1 antenna SWR

W2AU 1:1
' SO to SO or 75 to 75 ohms
• For dipoles, v's. beams. quads

W2AU4:t

'200 to 50 or 300 10 75 ohms
' For high impedance anlennas such as folded
dipoles

Switch All Your Antennas
Over One Coaxial Feedline

For 20 years, preferred by Amateur, Commercial
and Military Operators. First with built-in lightning
arrester-minimizes TVI, maximizes power.

To request Informational brochure, ca ll

617-475-7831
writ.

ANTENNA'S ETC.
PO Box 215 sv, Andover, MA 01810-0814

UNADILLA
REYCO/INLlNE'"

Amateur Antenna Baluns

W2AU Broadband Femte Core Baluns

For medi...m power (100(1 wan. AF min.) and broadband operat ion 3--o«l MHz

(injects DC
onto coax)

This system operates from I.S to 180 MHz and handles 1250 RF watts ,

Use our antenna switching kit and eliminate excess coax runs.
With this kit and a single run of coax , you can switch between
your antennas remotely. Use to add an antenna at modest cost,
or change array direction.

Other types and combinations 01 relays are available.
Please call or write us lor more information, and save on your
coax runsl

30 day MONEY BACK GUARANTEE on all products
Unadllla/Reyco/lnline Is now a Division 01 ANTENNA'S ETC.

$20.15
t ..

12 VDC
Energizer
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The foremost
HAMCATION

AND COMPUTER SHOW
at Expo Centre

MARCH 13, 14, ·1S, 1987
1987 ARRL

SOutheastern Region
convention

AIRCONDITIONED SWAP AREA TABLES 520
REGISTRATION:

5S Advance 57 At The Door
Banquet 512.50

For tickets & swa p table reservations
SEND check and SASE to:

Orlando HamcatJon& comcote- Show
Dept. 73, P.O. Box 547811, onenco. FL 32854-7811

, "

EDITOR
OF 73AMA TEUR RADIO

WGEwlI)ne Green Fnterprlses, Inc,

EPCOT • DISNEY WORLD • SEA WORLD

Send your resume to:
Stu Norwood, Associate Publisher

73 Amateur Radio, WGE Center
Peterborough, NH 03458.

Come to Florida
forthe

WINTER HAMFEST

If you're looking for "Greener" pastures, 73 Amateur
Radio is looking for an experienced editor who has a
strong background in amateur radio.

The qualified applicant must have an enlightened
mind filled with creative ideas and be able to shape the
editorial focus of the magazine. Up-to-date knowledge
of ham technology is an absolute necessity.

If you understand the marketplace and can report on
it without editorial bias; if you writ e clearly and concise­
ly, sharing our absolute reverence for deadlines, this
could be the opportunity you're looking for .

73is located 90 minutes from Boston in the beaut iful
Monadnock region of southern New Hampshire and
offers a competi tive salary and an excellent benefi ts
package.

•

•

•
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Table 1. Preamplifier measurements.

K6K> PACKET

on any welklesigned preamplifi­
er! Avoid those units that cannot
meet this specification, especially
if you live in a high-rf area or do a
fair amount of cont,esting.

In rev iew ing the measured
data, it's interesting to note that
the ARR 432VDG can accept a
signal almost ten times stronger
than the 220VOA before it goes
into compression. The 23-<1B gain
figure for the 50 PB might sound
a bit fantastic , but remember
that the circuit employs a 3N204
MOSFET at 50 MHz, where gain
and performance are a bit eas­
ier to come by. The compromise
at higher frequencies is general­
ly to run the semiconductor de­
vice throttled back a bit to improve
the linearity. Many imported pre­
amplifiers run excessive gain and
" crunch up" easily as a result.
A test I performed some months
ago on an imported 220-M Hz
preamp showed almost 22 dB
of gain but a 1-<1B compression
point of only - 4.5 dBm, which is
pretty poor performance . Sure
enough, on-air tests showed all
kinds of spurious miKing prod-

Harold Price NK6K
1211 Ford Avenue
Redondo Beach CA 90278

HEADER WARS

There is a lot going on in packet
this month , but unfortunat ely ,
most of it can be classified as
snort-lived phenomena. That 's
the type of thing where there is a
lot of arguing going on now, but
the l ight will be over within a
month ("now" equals mid De­
cember) . If I write it up now, you
won' t see it until February, and
you either won 't care or it could
start up the controversy allover
again. Now I'm not one to stir up
con troversy for controversy 'S
sake ... but wait a minute, didn'tt
read something in " Wayne's
Secrets to Success" ... yep, here
it is-Rule 1: Be cont roversial.

octs from nearby channel 13 in
New York City, making the pre­
amp all but useless for weak-sig­
nal work .

Remember also that when you
drive a high-gain preamplifier into
the front end of your multimode or
transverter. you could be exceed­
ing the compression point of that
radio 's first rf stage! A sure sign of
this is the presence of spurs up
and down the band as well as
strong local television or FM sta­
tion signals punching through
where they shouldn' t be. It's good
to keep some low-loss precision
nxeo attenuators on hand to put
between the preamp and your
VHF radio receiver input . Such at­
tenuato rs are inexpensive and
can be found at flea markets .

Other Handy Items

While at Kentronix, I also pur­
chased another useful item com­
mon at flea markets: a Kay Elec­
tronics precision step artenuator.
giving 101 dB total of allenuation
using toggle switches in 1-, 2-, 5-,
10-, and 2O-<lB steps.

The attenuator is useful if you

OK, here we go with " The Great
Header War."

Because the fighting will hope­
fully be over by the time you read
this, I'll fill you in on the back­
ground and why the issue is im­
portant. " Headers" refer to the in­
formation added to the front of a
message as it is forwarded from
one W0RlI (or compatible) BBS to
another. These headers show the
path the message took through
the network. A sample set of head­
ers is shown in Fig. 1.

Everyone has an opinion about
headers . Each BBS operator
(sysop) gets to specify what his
header will look like. His personal­
ized header will be placed at the
front of every message that gets
forwarded through his BBS. Some
svsops like to see everything but
the kitchen sink in the header.

Photo C. Close-up of leveling indi­
cator on HP-608F. Output wit! re­
main constant from 10MHz to 450
MHz.

have access to only a low-level
signal source other than a vari­
able signal generator. Such a Iow­
level source might be your two­
meter hand-held in the low-power
position! Since most hand-helds
run under 500 milhwatts in low
power, they make excellent signal
sources for 144-, 220-, and 432­
MHz measurements. The trick is
knowing execuy how much power
your hand-held puts out , and
you ' ll have to make that initial
measurement on some sort 01
calibrated lab equipment, or a
commerc ially made low-power
wattmeter . SSB El ectro n ics
makes a good low-power ab­
sorption-type meter lor 50-1300
MHz with readings as low as 25
milliwatts.

Since the Kay attenuator allows
1-dB steps through 101 dB, the
combmaicn of it and your hand­
held gives you a fairly accurate

Here are some of the things I've
seen in headers, ranked in no par­
tic ular order:

1) Callsign of the BBS, with and
without SSIO.

2) Callsign of the originator of
the message being forwarded .

3) Time and date that the mes­
sage was received.

4) Time and date that the mes­
sage was forwarded.

5) Time zone morcatcr-ctrrc.
Z, EST, etc.

6) BBS's QTH given as cityl
state, grid square, latitudel1ongi.
tude, or area (BaltoJVolash or So­
Cal , for example).

7) Frequency(s) used by the
BBS.

8) The serial number of the mes­
sage .

9) Any number of other person­
alizing notations.

With the possible exception of
14 (which can be assumed to be
the same as the time the message
was received at the next station)
and .9'9, all of the above info rma­
tion can be useful to those who are

Photo D. Close-up of calibrated
attenuator (piston-type) on the
HP-608F.

signal generator! (And it 's cheap,
too.) I use it in exactly that mode
when I need a quick and dirty sig­
nal source for 2 meters, employ­
ing my IC-2AT at low power at 150
mW. Thus, starting with a signal of
150 mW, 101 dB of attenuation
resuns in a signal of about 2 mi­
crovolts (uV). Add another 20-25
dB and you can get this down to
under .1 uV, which is a very weak
signal indeed . Receiver sensitivity
can be figured quite accurately in
this fashion, and if you can secure
a millivoltmeter you can also
make gain and compression tests
with your hand-held.

That's it for this month. Hope
some of you got on during the Jan­
uary VHF Sweepstakes to check
out the station and make a few
new grid-square ccntectsu'a try to
have a report in the April issue on
my partic ipation-wherever I wind
up operating from! Until then, see
you Above and Beyond!.

trying to maintain the network .
The headers serve to specify the
backward path that the BSS oper­
ator at the receiving end must es­
tablish if he wants his users to be
able to send replies in the other
direction. In today's network, all of
the routes are built by hand. Each
sysop manually builds a list of
BBS stations and how to forwa rd
to them.

For some BBS sysops. this is an
easy job. They have only one oth­
er BBS that they can connect to,
so traffic to any BBS but their own
must obviously go to that other
BBS. Some BBS operators can hit
several other BBS stations, each
of which has a set of BBSs they in
tu rn can hit . Life is harder for
these sysops.

Ufe is hardest of all for sysops
who are in the same path as a
prolific message sender. For ex­
ample, WB6KAJ is right next 10
NK6K, and NK6K has sent a lot 01
traffic lately due to the packet poll.
Almost all of the acknowledg­
ments of poll responses that have
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Paul, WA30PX

ICOM IC-28A List $42900

Yours lor JUSt $369.00 SAVE

' NEW LUNAR AMPS CALL FOR INFO '
•NEW ICOM tC·275A -I- accessories Call lor Price

MADISON WINTER SIZZLERS

MADISON
Electro nic s S upply

3 62 1 Fa nn in
H o uston , Texas 77004

(7 13) 520-7300 or (7 13) 520-0550
(800) 23 1-3057

Ken ood TS-4·m Calllor trade
ICOM A-7000 25-2000 MHz $949 .00
KDK FM 240 279.00
B&W v-eestar Antenna Tuner _ _ 89.95
Shure 444D 54.95
Belden 99 t 3 lo loss coa~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5111t
Amphel'\Ol 831 gp·PL259 silverplate.._ 1.25 ea
AEA Packet PK 232 _ 299.00
MFJ Packet 1270 _ 115.00
AEA 2 metee Isopole 44.95
Diamond 0·130 25-1300 101 Hz msccoe 7900
Avantl AP 151 .3G on glass........................... ...•... ..•.3600
Van Gorden SLA· 1 t6Q.8()..40 srooer 3400
GE 6 146B _ _ 1t .95 ea

USED EOUIPMENT
All equipment . used. clean, ....rt h 9O--day ....ananly and 3O-day trial. SI ~

monlhs lull trade against new equipment Sale price reluMed if not
salisfled.

POLICI ES
Minimum order $10.00. Mastercard, VISA or COD. All prices FOB
Houslone~cepl as octec. Pnces subject 10changeIMthout notice. Items
subject to pnor sale. Call any l ime tocheck the stanect you.order.Texas
residents add sales l a~ . All items lull tactory ....arranty plus Madison
....arranry

-,,,

-oee

•

PRICEII FROM
$1.75 10 $3.65
EACH

New Equipment Order &Pricing
Prices are subject to change without notice or

obligation. Products are not sold for evaluation.

NO Sales Tax in Delaware! one mile off 1-95
SERVICE, USED GEAR INFO: 302-328-7728

Rob. WA30LS

INDUSTRIES
b90 w. 28th Street . Hialeah . Florida 330 1(}..1 293

Tel : (8001 233- 1728. (305) 888· 1676. rt. 82
T1x: 5 101007723 · Fax : 305-887- 1624

71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

KENWOOD YAESU ICOM TENTEC
MICROLOG KDK SANTEC KANTRONICS

AEA, AMERITRON, AND MUCH MORE!
Largelnventory, Daily UPS Service 800-441-7008 Kattle rine.KA3lVO

SEND FOR CATALOG SPECS, PRICES, APPLICATION NOTES,
ANDTHENAMEOF YOURLOCAL DISTRIBUTOR.

These super low I~ cables are you r answer to lower system 1000<;<,:s
when used with matching Rn N. BNC. or UHF finings. Si lver bodies,
gold or silver pins and all with Teflon insulation .

Rt·!\'·I002·SI x :'olale Sold",r
Rt"!"i·IOO6-I -SI x :'olal", Crimp
RFN·I024 N Female Solder
RFH-IIOI-SI HNC I\ l ale Sold",r
RFU-507-SI L:IIF :'obit- Crimp

USING BELDEN 9913, INTERNATIONAL 9086
OR COLUMBIA C-U80 CABLE?

THEN START USING RFI CONNECTORS!
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Fig. 1, The headers from a forwarded message.

R:861202 / 0436 S: 86 1202/0540 WB7BNI . 8 45 Phoenix, Ar i zona .
R:861 202 / 11 33z S: 861202/ 1139 z KE7CZ Dewey , Ar izona (HF/145. 01)
R:861202 /1 100z S : 86 1202/ 1127 z .6936 Via CENTEX Gateway W5XO Gause, Te xas
N3BHA / W2HPM/l1/Fa rmi ngv i l1e/NY/8 612020523/ r
N3BHA / W2JU P- 4/5471/Farm ingv i l1e/NY/ 8612 020224/ r
N3BHA / WA2SNA- 1/ 487 3/Hawthorne /NJ /86I202 0636z
Via W82RVX: 1238 From N3BHA Rcvd 861 13 0/0858z, Sent 861202/063 9z
R:86 11 30 /080 5z S:8611 30/085 7z W3IWI • 6462 Ba 1t o / Wa sh [ 145 . 0 1/221. 01]
R:8611 30 /044 1z S: 861130/0730z K4NGC Woodbridge, VA (1 45 . 0 1/07)
R: 861 129 / 211 7z S :8611 30/05 13z W04HXG STERLI NG , VI RGINI A
<message f ollows>

From i h np4 lhoptoad lgnu@wbux2, UUCP Sa t Dec 6 15:04 : 08 1986
Recei ved: b y k a9q .ampr.ne t (5 .54/4.7)
i d AA00919; Sat , 6 Dec 86 15 :04 :00 EST
Received: by sa b r e . be l 1cor e .com; i d 861 20401 58 .AA07 267
Recei ved : by i hnp4 .ATT, COM i d AA16310 : 2 Dec 86 08:24 : 58 CST (Tue )
Re ceived: by hoptoad . uucp (1 .1 /SMI - 3. 0DEV 3 )
id AA01810; Tue , 2 Dec 86 04 : 54 :05 PST
Date: Tue . 2 Dec 86 04: 54 :05 PST
From: hoptoad lgnu@ i hnp4 .UUCP (John Gi l more )
Me ssage- Id : <86 120212 54.AA01810@hoptoad .uucp)
To: k arn@ka9q .bel 1core . com
Subject: Re: NK6K Packe t Surve y
In-Rep l y-To : you r articl e <199@ka9q .be 11core.com>
St a t us: RO

Pet Peeve

The one common "Iaurt " I
found in the messages as they
came in was that some people
never seem 10 enter a carriage re­
turn character c cr > when they
enter text messages. They just
keep typing. Eilher they have a
program that wraps words on their
screen or they don't worry about
words split ac ross line bound­
aries, While th is can be less than
pleasing visually for the guy on the
receiving end, it causes problems
for many software packages, and
that's my major concern.

Most software deals in " lines,"
A line of data consists of the char­
acters between one <cr > and
the next. There will be a place in
the program that says " read next
line," where " line" is defined to
be a buffer of some maximum
size, This is sometimes BO, some­
times 140, sometimes 255 char­
act ers, but it is rarely infinite .
When you enter a message and
don't enter a < cr >. the whole
message appears as one line,
While it will wrap around to the

150,000 going out from me (mosl­
Iy headers on short thank you
messages). All this, in addition to
the hundreds of other messages
carried by the same network each
day. Many of the messages came
in via HF, which is not available 24
hours a day.

The large amount of messages
sent to a single point has also
pointed out some problems with
the way we're doing things now.
For exa mple , wh en the loca l
14,109 HF forward ing node shut
down as the con~roI op left for the
Thanksgiving holidays, messages
to me were sent on some amazing
journeys as systems and sysops
tried to route around a down path .
Messages originated in New En­
gland would bounce from the Mid­
west to Florida 10 Texas to Mary­
land trying to get to the West
Coast. As the network gets smart­
er (or we do), these problems will
diminish , I'll be making Ihe raw
header information available to
those who want to do traffic analy­
sis. l ook for oerene when the poll
results are announced.

Before I leave the subject of the
poll , there were many comments
along with the responses, both
about the poll and about packet
radio, I' ll be pulling some of those
in the column as space perm its in
the months ahead. Thanks to ev­
eryone a month early , and espe­
c ial ly to the forwardi ng BBS
sysops who put up with all the ex­
tra traffic .

The Great Poll 011986

Since the headers are of primary
importance to the sysop and only
of secondary importance to the
end user, many users have asked
for a way to have the BBS strip off
the "trash." Unt il there is a stan­
dard header rormet. there is no
reliable way to separate headers
from the message.

In the meantime, in November
at least , sysops have been getting
messages fro m other sysops,
some threatening hellfire and
damnation (or at least a pink slip
from the FCC) if certain informa­
tion wasn't added to the header.
Other messages point out how
messy your header looks and how
you shou ld clean up your act and
align your fields. Others berate
you as a channel hog for having
too much info rmat ion in your
header (the same stuff that the
first message told you 10 put in).
It's always something. If you see
message s coming to your local
BBS with all the same header,
yo u' ll know that this problem
worked itself out.

By the way, in case you thought
this header business was unique
to amateur radio, Fig . 2 shows the
header lines tram a pol l response
received in an ARPA mail mes­
sage via a "real " nelwork.

Fr om @ aas Dat e Ti t l e
N3BHA NK6K 86 1202 packe t survey r esponse

Fig. 2. Headers from an ARPA mail message forwarded via KA9Q.

just got your subsc ri ption for
Christmas, the December packet
col umn featured a ae-quesuon
poll. I also made the questions
available on a few packet and
phone BBS systems. Respon­
dents were encouraged to send
the answers in via packet radio.
The poll prompted even more re­
sponse than I had hoped for. I've
had 350 responses in the first
three weeks. By the lime you read
this, responses will hopefully have
dropped to a trickle , and I can be­
gin analyZing the resu lts. I'd like to
get the numbers and commentary
in the March 73, but that may be
push ing it.

Even though I haven't looked at
the specific answers, the pol l has
already revealed a great deal.
First, with the help of other inter­
ested hams and with no prompt­
ing on my part, the poll has found
its way into a variety of other sys­
tems. Some analysis of the head­
er information of the poll results
not marked as "saw it in 73 "
will tell us exactly how fast the
word carried : It seem s that we
can get information dispersed to
many parts of North America in a
short time.

Next it shows that the ad hoc
forwarding network, non-optimal
as it is, can carry a worthwhile
amount of data: 223,000 charac­
ters of information have come in
already, with probably another

Msg. TR s ize To
2166 Y 11 49 NK6K

been sent from NK6K have gone
out through WB6KAJ . There are
123 different 8SS systems that I
have sent messages to th rough
WB6KAJ at some time in the past
few months, Keeping track of all
that by hand is a non-trivial task.

The first thought is to have your
computer keep track of all this for
you, right? It should be a simple
task to look at the header in each
message as it goes by, figure out
the backward path , and update
the routing file, shouldn't it? Well ,
it should be, but look again at Fig.
1. There are almost as many dif­
te rent co mbinations of informa­
tion and methods of including it as
there are headers. Writing a pro­
gram to decode all that isn't easy,
and wouldn't be reliable since
sysops think up new formats ev­
eryday.

You should now be able to see
why the information is needed and
why,even though it is there, il isn' t
readily accessible. Unless every­
one includes a minimum subset 01
the needed data and presents that
part of it in exactly the same way,
we can't automate the route-build­
ing part of the network any time
soon.

Until the headers are standard­
ized, we can't solve a common
user co mplai nt eith er ; " How
come I have to look at 800 charac-
ters of trash 10 see a ac-cnerecter As I write this, " the poll" contin-
Happy Holiday s mes sage ?" ues to clog the airwaves. If you
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with the other nodes. In a mo­
ment, a regu lar AX.25 connection
was established between the ors­
tant TEXNET node and the user I
wanted to talk to . From that point
on, my local node acxeo packets
from my TNC , and the other
user's local node acked his pack.
ets. Gening packets between the
two nodes was handled by the
TEXNET protocol.

They also showed me a confer­
ence bridge. Several users can
establish a regular AX.25 connec­
tion to the bridge ; the conference
bridge routes each data packet to
all 01the other connected users so
that everyone sees what everyone
else sees. Everyone sends to the
bridge and gets his acks from the
bridge.

Alter about 10 minutes, the
sheet was pulled back over the
gear, and I walked the quarter
mile back to the hotel alone. I'll try
to get more information on all thi s,
but in the meantime, if you know
a Texan, try to pressure him to
publ ish .

Last month, I was on my way to
Boston. I didn 't sleep that night.
Tomorrow I have to go to San
J ose, but this time I started writing
earlier in the day. Next month,
packet poll results, maybe.•

NAVAL ELECTllONICS, INC.
5417 JetVlew Circle 0 Tampa, Fl33614

pnone: 813-885-6091 0 Telex: 289-237 INAVL URI

ling on with the implementation.
Well, they are up and runn ing with
lour or more nodes in the Dallas
area. But 1 think it' s time they
came out 01 the back room and
told the rest of us what's up.

As I was saying, I was asked ill
wanted to see a running node,
and I said, " Sure." While Iwas not
quite blindfolded, two 01 them ,
one techie and one muscle-type,
did take me outside and on a
furtive quarter-mile hike through a
parking lot. In the very last row
was a nondescript hatchback with
some equipment hidden under a
sheet. They told me to get in. The
sheet was removed and tacked up
over the windows even thOugh it
was at least 105 degrees in there.
The techre got in with me whi le the
muscle stepped back to keep an
eye on things. Th is is all true.
Really! I was then handed a lap­
top co mputer and given instruc­
tions on how to access the local
TEXNET node.

I connected a standard AX .25
TNC to the node, and then talked
to that node to issue a second con­
nect request to establish a path to
another user Ihrough a second
TEXNET node. The node I was
connected to used a homegrown
datagram protocol to converse

MINI-PUSH BUTTON
S 'S T_,.., fnor",.n,_
... bu"''''ll_ ....,,"" n c...,•

...... 13110

D.F!S.T. UGHTED
ROCKER SWITCH
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TEXNET

As I wrote last month, I went to
the AM$AT general meeting in
Dallas. While there, 'was asked if
I wantedtoseea runn ing 'J"EXNET
node. TEXN ET is a network proto­
col that has been in development
for a year or more in the Dallas
area. I predicted a while ago that
they would be the first people up
and runni ng with more than just
one or two connected nodes be­
cause they weren't spending time
trying to convert anyone 10 their
way of thinking ; they were just get-

ters. Worked 10 stations in the fol­
lowing states: FL, PA, NH, KY,
and AR. 15 meters has been a bi t
better , only because propagation
hits that band twice during the pe­
riod . Lot s of fun for those on. I also
run a Propagation Forecast Pro­
gram, Minimuf, trcm OST, De­
cember, 1983. Openings 10 each
station co rrespond to Minimul ,
with in 3 MHz. So far no DXCC sta­
tions. Through the winter I'U leave
a beacon on 28.093 for those in­
terested . Pat KR5S and I ran
some tests on 3.636 MHz last
night . Signals were 10 to 20 dB
over 59, but noise was bad (S7 to
S9 level). Caused signals to be
somewhat d istorted."

". ,. .~
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next physical line on most screens
or printers, some programs wi ll
just toss out the characters that
come after its internal line length.

This is usually a bad thing. For
example, I've been taking the poll
responses out of the BBS and
puning them into separate files. I
then read them into a larger file
and do whatever cleanup is nec­
essary with an editor. That editor
has a nasty habit 01 tossing out
anything past the 144th character
on the line without so much as a
by-your-leave. There are lots of
ways around this lillie problem, 01

course, but the point is that during
the formative phases of our net­
work, it's nice to throw in a < cr>
once in a whi le. Opposing view­
points are welcome.

8 OHMS 15 WATTS
E XTRA

SPf CIAL

VALUE

RECHARGEABLE
NI-CAO <-~o~

BAnERIES e--J
AA ~ SIZE] ~ ~v ~"'A Ii $ I . 8

AA SIl[ I ~~~ 'j.(l(l.dIlS I .8S
U."0"_ 'otJ $1.00
C SIZE 1 ?V 12(lOooAH SJ .!>Q
SUB· C $ IZf ....~ ,... $ l so
o SI1£ ' 2" !'~~~ Sl so

HF Life Above 20 Meters?

One 01 these days, we're going
to see sunspot activity pick up
again, and the HF bands above
20 meters will be useful for longer
periods of time . Some packet­
ee rs are gelling ready now.
Here's a message sent to me by
RayWA60WM:

" I have been on 28.093 and
21.093 the last three days from
1800-2400UTC. Tuesday. 111261
86, was the best day for to me-
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MULTIFAX

IBM "'91-t"" ,~11l au..~"d ' . 01 IBM CoIp
~uh l'a. 1S a regiSl"rllCl tradamar. ol E W SC~"" I1.. 1<

PECIAL EVENTS

PLAINWELL "'I
MARt

Ttle 151 annual State Technical tnstitute
Hamfest '" be held on March 1,Irom 8
a.m . to 4 p.rn., at the schoolgroundsal33
Alber Drive, Plainwell . Mlch>gan (located
15 miles northeast of Plainwell on Pine
Lake). Admissiol l is $2. Stngle tables $3.
VEC e.aminat lons givan , Ta lk-in on
146.46. For inlormatlon and lable reseIVa­
tions, wrile 10Robert Mousseau KASWM.
State Tectonical lnsbtute. 33 Alber Drive,
P1amwefl MI 49DElO, or call the setlooI at
(616}-664-4-461 ,

BROOKSVIUE fl
FE8 28

The Hernando County AAA will hold
a namtest on Fe bruary 28 at 2 0 5
Alpine Street. Brooksvil le, f londa .Ad~
soon is $3 at tne door, $2 in llOvance.
Swap ta bles cost $6 , Send ch ec k
and SASE 10PO 80. 1721, BrOOksville fL
33 512 . Euminerll will be pre sent 10
give Tech nician- through Extr lt-Class li­
censes , Talk';n on 1M>.115. for more in.
formation , write to the above address or
call (9Oot}-i'96--48-oW.

NORWICHCT
fEB 28

Ttle Radio Amateur Soc>ety of Nor'wictl
is spontIOting en auetion at the Uontvile
VfW Hall. Directions, Ate . 395 to E.it 19 to
Rte. 32N, abOut 1·112 miles to lelt al RaV­
mondHili Road , 114 mlle onright inbackof
the Wonder Bread Sto re . Ta lk·in on
146.7301146.130, Set up al 9. m. The
gavel drops at 10 a.m. Contact KA llfG at
(203)-848-9670 lor more information.

CUYAHOGA fALLS OH
FEB 22

The Cuyahoga f ans ARC WIll IIPOllSOl

its 33rd annual Avetion·fest On febfuary
22 at the Tallmadge High School (1
mite east of Tallmadge Circle on Easl
Avenueor 2.3 millt$west of 1-76 at Eltit 31).
f lea market open$ at 8 e.m. and lhe
avetion begi ns at 11 a m. Admission is
$. al Ihe door and $3 in advance.
flea marllet Iables . vailable lor $6 in ad-­
vance . Deadline for lables is february 9.
Talk-in on 141.87/.21. for more informa­
tion. send an SASE10Cuyahoga FansAn\­
atwr Radio Club, PO 80. 614 . Cuyahoga
failsOH44222.

WINCHESTER IN
MAR 1

T he Rand olph ARA will spon sor
!he Randolph Ama teur Aadio Hamles1
on March 1. lrom 8 a.m. to 3 p.m., al
the Winchestltf NatIOnal Guerd Armory .
Admission is $3 in advance , $. at fhe
door. Children 12 and under free WIth
adult 3' • 8 ' table space $S ltables .mil·
ed) : space only, S3. Electronics and ama­
teur raoo exams. Talk,in on ,90/.30 and
224 ,90/223.30 , f or more inlormation,
con tact AAAA, c/o Ked rick Robbins
W90UH, Ate . 1, 80. 389, Parker City IN
41368 : (3 11)'. 68-6568 , or Jake Lile
mVJX, 407 High Street, Winchester IN
47394; (317}-S84-936 1

available. Reserved table space 018-1001
mInimum ava ilable. Talk';n on 144.751
5,35 and 146 .52 , f or tu rther inform·
euon . sen d a •• 9 SAS E to Ne i l
Coffin WA8GWL, c/o the Livon ia Amateur
Rad io Club . PO 8 0. 21 1 1, L ivonia
MI481 51.

LOST DUTCHMAN DAYS
fEB 20_21

In commemorebon 01 l.osl Dutchman
Days, Superstdion ARC is otIering • Cltf­

tilicale to these who work WB7TJD in Ihe
40-,15-, or 1D-metOf Novice bands, or in
ttle lower end of the <SQ., 20-, or 15-meter
G...-a1 phone bands on february 20-21 .
CW operators should listen for " CO
LOD." Hours are 1500-2400 UTC both
days . Please OSL with eilher a 9 • 12
SASE with 29c postage or, if you don'I
mind it being 1okIed, a business-size 22c
SASE. Plltllse incll)(\e your OSC number
on your OSL and mail to SARC, PO 80.
1551, ApacM Junction AZ85211-155 1.

SA-LEMOR
fEB21

The Salem and Oregon Coast Erne<­
gency Repeater A$SO"'iatlOnll '" sponSOl
the 1987 Hamlair on february 21, begin.
ning at 9 a.m., at the Polk County Fair,
grounds. Admission is $<t in advance or $S
I t the door . ARRLNEC lestlng , Talk..n on
140.26186. For....".e informetion, Wnle 10
Salem RepeaterAssociation, PO 80. 784,
SalemOR91308

MEDINA-UN
fEB21

The Robbinsdale ARC will sponsor its
6th annual Mid-Winter Madness Hobby
Electronics Show on february 21, trom 8
a.m. 10 2 p.m.• at a new site, the Modina
Baliroom, Hwy. 55, 3-1/2 miles west 01
.94, in Medina, M,nnesota (Wfllern suD.
u ri) 01 Mlnneapolill). Admission is $3 in
advance, $<t atthe door. seier 8-1oot table
(hall tables for $-01) . fCC testiflQ ($4) begins
at 9 a.m., lim ited walk·ins. Talk· in on
147.00 and 146.52 . To regll!ltf, send
SASE and lees 10 Robbinsdale ARC, PO
80. 22613, Bobbinsdare MN 55422, or
call Bob at (612}-S33-7$4. Send exam
registralion! 10 Ron Sch....z NAItO. 6308
~Ie Avenue, Edina MN 5S-t2. by
January 21 .

LONG ISLANO NY
fEB 1S

L1MARC will sponsor the LOI>Q Island
ARRL indoor hamlesl on february 15, be­
ginl'\lng at 9 a.rn.• ill the Electricians Hall.
41 Pine Lawn Road , MeMlle , Long lsland,
New Yorl< (lit e.,t 49, north of the LIE, go
north a block to Pine Lawn Road, turn right
to $lIe). Mmossion for buy9rS is $4 at the
door and $3.25 In adva nce with SASE
(checks 10: L1MARC Tocl<ets, Mark Nadel
NK2T, 22 Springtime Lane East. Levu­
town NY 11756 by february 5). Sellers: 4 '
.6' tables are $12eactt or bring yotlI' ovm

at $1.SO a foot woth an se minimum. Eactt
table sale admits one person, addItional
worker. at $3.2S each (checks and reser­
vations to: Hank Wenltf WB2ALW, 53
Sherrard Street, EaS! Hills NY 11 577).
Make all checks payable to L1MARC. U­
MARC VHf rig Clinic WIll be on hand . For
addItional information, call Hank at night
al (516}-48l 4322 ,

UVONIAMI
fEB 22

The Livoo ia AAC will hold its 11th annu-­
al Swap 'N ' Shop and Computerfest
on february 22, from 8 e.m. to 4 p.rn.•
III the Dearborn Civic Centltf in Dearborn,
M ichigan . ARALNEC fCC amatlur
e.aminations will be given by the Motor
Ci l y Aad io Club . Plenty 01 lablas are

for additional inlormation or advanced
l ickets /tab les , send SA SE to Dea n
Wrasse KB8MG, 1094 BeaI Road. Mans­
lield OH 44905, or phOne (419}-S89-2415
alter 4 p.m EST.

MANSfiElD OH
fEB 15

The Mansfield Mid·Winter Hamfesll
Compter Show will be held on febrU8l'Y
15. beginning at 7 a m., at the Richland
County fairgrounds in Manslield, OhIO.
r tekets $3 in advance and $4 at the door.
Tables $5 in advance and $6 et the door ,
Ha lf tables alit available. Ta lk-in on
146.34194. Advanced bd<ettlable orders
must be received and paid by february 5.

TRA VERSE CITY MI
FEB 14

The Cherryland ARC will hold ;ts 14th
annual Swap N Shop on Febfuary 14, from
8 a,m. to 2:30 pm., at ttle Immaculate
COnceplion Middle School gymnasium,
218 Vine Street, Traverse City, MIchigan,
Admission $2,50, tables $3 each. Talk-in
on .52 and 146.85. f or more intormation,
contac t Mick G lener N8DBK, 4102
Peninsular Shrs. Drive, Grawn MI 49631;
(616}-276-9203.

W, CANADA WINTER CARNIVA L
FE86_15

Tile North Okarntgan RAe wiM opel'ete
specia~t IIation VE1NOR on Febru­
ary 6-1 S 10 commemorale western Cana­
da's largest winter carnival. Frequency:
14.230 every allernoon. For a commemo­
rative certificale and OSl, send log info
and $1 or two IRCs to NORAC, 80. 1706.
Vernon BC V1T 8C3, Canada,

MARSH:~lL ISLANDS
JAN 31 -FEB9

T~ KW&Jalein ARC WIll opgrale KX68U
Irom06OOUTCJanuary31 unt~ 06OO UTC

Fabrullly 9 to commemorate the 43rd an­
nivafSlllY oj the Battle of Kwajale;n and
Aoi·Namur , Frequencies , 558-14.250.
21. 350. 28 .SS0 : CW-7.025. 14 050 ,
28.050. For $6, KX6BU will issue • OSL,
certIficate, arld a64.page book 011 the bat­
lies of Kwajalein and Aoi-Namur, Three
doIla~ will bring the QSL and cert ilicate
Setld all r8qUfl$la to 1<X6BU. Bo~ 444 ,
APO San Francisco 96555-0008.

CLARK GABLE B IRTHPLACE
FEB ,

The Hamson ARC WlU operate special­
_nt alal ion N8lF on February 1trom tho
birthplace of Clark Gable sse operttlon
wi. be on approximately 3.815 and 7.230
MHzlrom 1.-01)-2200 UTe. For II special
OSL, send aSL and SASE to KcaXS. PO
Box 362. ceee QH 43907.

GAOUNDHOGDAY 100TH
FEB 1-2

The Punxs.utawJN:ty ARC wiU hold II special
tYenl on February 1 and 2 10 CQmme1TlOfllta
the 100111 an~ 01 Groundhog Day.
~l $Ullll)ll W3Q0S Wli operate on
February 1, 'rom 1300 10 2200 UTe , on
1ol23S and 7.235. Special-evant SUl1ion
K3HWJ wilopeI'8Ia on February 2. from 1300
to 2200 llTC, on 1.235. Cen,ficate !of SASE
to WJQOS, PO 80. 20, Big Run PA 15715

A COMPUTER PROGRAM THAT WilL COPY:
• WEFAX FROM GOES SATELLITES
• HF FAX FROM NAVY WEATHER BROADCASTS
• APT FROM NOAA POLAR ORBITING SATELLITES
• WEFAX REBROADCAST FROM TV TRANSPONDERS
IN UP TO FOUR COLORS ON YOUR COMPUTER COLOR
MONITOR.
MULTIFAX displays the fu ll p icture on the monitor as it is be­
ing recorded . Meanwhile, memory is filied with line-grain
data so that any quarter or sixteenth of Ihe picture may be
viewed in greater detail . All data or any view may be saved
on disk .
MULTIFAX is adaptable to a variety of facsimile uansmrs­
srons and computer cl ock rates since sweep speeds are key­
board adjustable.
Picture synchro nization is automatic when frame sync is
tranerrutted (W EFAX OR HF FAX), otherwise keyboard syn­
chroni zation is available (NOAA APT).
MULTIFAX will run on th e IBM '" PC and IBM '" PC ccmceu­
ble computers having at least 320K of memory for Multilall: .
Hard copies are obtained by using your Print Screen
program .
Data entry to the computer is via its game port.
Price is $4900 (US) lor MULTIFAX on disk with instructio ns
and interface circuit Information .
MULTIFAX was written by an author 01" W EFAX Pictures on
Your IBM PC" published in the June 1985 issue ol " Q ST" .

Elmer W. Schwittek, K2LAF
429 N, Country Club Drive . Atlantis. FL 33462

305-439-1370
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$15.95 ($2.75)

$29.95 ($2.75)

AUTo-KALL AK·1O

$0995 ... ,,~
5t""""Il & -"'0

IT 1 ~AC _ lI4IlIly and audio
IlOI<fl coni 0'ICl.00IC

Matron Electronic.
695 W. 21st Ave llue
Eugene, OR 97405

503-687-2118 ... T27

12 UOU Pow.... Supply

Parallel Cable

35 Stroughton Crescent .
Munster Hamlet. On tario,
Canada. KOA 3PO (613) 838-5254

Dealer Inquiries Welcome ...2SO

FACSIMILE
TERMINAL

j

O f AX Rece,. ,,'9 Te rm,nal $399,00 ISl.IIOJ

O~(NT In~,.., Pronler $479.00 (SI.IIO)

, .

81!lrl'1~
TECHNOLOGIES
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• Prints high quality weather maps and cloud cover photographs trom
around the world • Us es a s tandard commu nications recei ver and
computer printer • FUlly autolr'atlc wi th manual over- ride • Built-in
tuning indicator and timer . Powered by 12V D.C. supply

INTRODUCTORY OFFER

OFAX Terminal and OPAl NT Inkjet Printer
Package Including Printer Cable and Power Supply

Price $749.00 ($15.00 Shipping/ Insurance)

HRMS ALL PRICE S IN US OOLLAilS ( ) SHIPPING & INSURANCE CWO. VISA OR Me WELCOME
INTRODUCTORY PACKAGE VALID FOR QRO€RS PV ':EO BHORE l ! J ....N 1987

* Completllly assemb~ and ready to use
* Easy sellu'lll 01)'011" personal todt in secOllCls w'th small rotary Switches. No

j~ 10 soll'er ,
* 5;leakllf resets automalically to silent-standby and leaves red tEO on to let

you kl'l()W 5OII'lllOl1t called ~ you were away trom the ng
. 8-1 5 VOC. CMOS circui try proYides 101 1_ CUTeI'lt OJ)IlfatlOll .
* Soilt ·in speaker , External speakllf jack also pro>Med
• Measures only l '~ x 3 x 5"" inches, * 0ec00es all 16 dl\l'ts.

· T_ T... . ~_•• oI A1'T

GIVE YOUR EARS A BREAK!
(And the XYl's too!)

The Auro-KAtL, "1<·10. 1$ a DTMf se~tivecalling l,I'Iit , II ceeoects to tile
external spea~1lf iiIC~ on)'Oll' VHf /UHF FM transc~.., sca!ll"lllf . ee . YOlI"
5llulcer remains silentlo'llil someone sends )'011' persona' 3·dillit Touell- reee­
cooe that_lIS you (and tile XY L!) don'l tlaYll to listen toalilhe ctlat1 e< autre
time, But it someone wants 10 reach you they call, Greal tortamihes wllh tw(o 01
l'IOIe hams. acli.... tion ot emtrOefICy nets. etc

FEATURES

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA. 92 111
(1 1I) 26a-7988 ... 32

2-MT111 f, no "'HI
FOlDS INTOCASE CA ADD

SPECIFY llANO '73 M t'Ilo TAll

RADI O ENGINEERS

PORTAQUADS
/

1986-87 CALL DIRECTORY
(on mlcrohdie)

Call Direc t ory $ 8 .
Name Index $8.
Geographic Index $8.

All three-$20.
S/'l'pp,ng pero<der $ 3.

0 C A B L E TV

nus MONTH'S GOODIE FROM THE

I I CANOY STORE:
, RDC KENWOOD

TH ·215AT

KENWOOD TR·2600A ~~~~.
5239.90 L.T.a. 1/

0..... 1SOO Ham R.I.oInI ilr",. ;0, ..""k. All Prien FOB PrnlOll
Sc1>d ~.lS[ ,..~~' KT...,.., Iioc..\4oft opodah ill <!...of......

ROSS D1STHIBUTIN& COMPANY 254.,._ StIiIe-._ ._83263
r ~ _ O"' .. 2'«I .... YON .. SAT

lenoth J(ouolcl SCi·Atlanla ea. - many Olhl!lS
.....,., COSIly '0!"'lI31$ 01 <;OnW<le<S - Duy O' f'<;1 ­

F... .....113100 CilI~ - QI,I k)I'~ "'"0:....
APARE INDUSTRIES 1·313-61Q-6009 ..-19'5

Y,~52 Gland R_ , Su'"255 Fa'rrW"o',Ilon 1,l148024

BUCKMASTER PUBLISHING
Minerai, Vlrginla 23117

703:894-5777 ... 15{; ~
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"Blow the dust off those
P7 tubes, emigos, and let's hear

some shrilling tones!"

Mike Stone WB0QCD
PO Box H
Lowden IA 52255

NEW 73!SPEc.coM
WAS SSTV CONTEST

FEB. 23-MAR. 1

Let's get slow-scan TV moving
again! This past tau and winter
have taken their toll, with low ac­
tivity levels on SSTV around
14.230 MHz and elsewhere. To­
day's modern-style color convert­
ers have discouraged some black·
al"l(j.while operators from staying
active.

With spring just around the
corner, the Spec-Com Journal
will be sponsoring its annual
Worked All States SSTV Contest.
t he only regularly sponsored
SSTV contest by any video group
for many years. The 1987 WAS
Contest will be jointly supported
by 73 Magazine and soec-com
for the biggest anticipated turn­
out ever.

The week-long contest operat­
ing period will allow contestants to
send pictures of themselves and
their shacks and to " enjoy" each
visual exchange, rather than fight.
ing for a quick contact and pro­
ceeding on to the next station, as
is usually the case in 24- or 48­
hour weekend contests .

Contest Specifications

1) Work as many U.S. slow­
scan TV stations as possible on
HF or VHF during the week-tong
period from 0001 UTC February
23 to 2400 UTC March 1, 1987.
The idea is to work a1l48 ccnnnen-

tat U.S. states plus three U.S. pos­
sessions.

2) Each initial contact with one
of the continental 48 states gives
you 100 bonus points. An extra 50
points is awarded for color two­
way contacts.

3) Contacts with Alaska. Ha­
waii, and Puerto Rico receive an
additional 500 points.

4) Onty one contact per station
is allowed on the entry form.

5) SSTV picture contacts may
be initiated by SSB voice, but the
sending station's callsign and
RSV signal report must be in true
video (analog) format to qualify as
a legitimate contact .

6) Keyboard- or ccmpcter-cen-

erated graphics are acceptable
for giving 10 and signal-report in­
formation .

7) Any SSTV pictu re mode
speed format may be used, such
as 8, 12, 17,24,25.5, 34, 36, or 72
seconds.

8) High resolution is recom­
mended, but not mandatory for
point scoring.

9) Use standard SSTV operat­
ing areas on all available bands
(28.680,21 .340, 14.230, 7.220,
3.845, etc.). The use of SSTV on
160 meters is now legal. Please
avoid the Saturday afternoon

14.230-MHz W1JKFIW9NTP In­
ternational SSTV Net at 1800
UTC, except perhaps to make
snort voice contacts with another
station in a needed state via Net
Contrct and 10 OSY to another fre.
quency at the conclusion of the
ne t. Operating on 14 .230 to
14.240 is recommended during
this contest .

10) Include on your log sheet:
Your station callsign and opera­
tor name ; a list of states in al­
phabetical order (includmg Puer­
to Rico), followed by the can­
signs and dates of contact 01
stations worked from that state;
and the number of states worked.
the band used, and your final
score .

Contest entries must be post­
marked by March 10, 1987. Mail
to: WAS SSTV Contest , PO Box
H, Lowden IA 52255. The official
results and standings will be joint-

Iy published in 73 and soec-com
Journal . Certificates will be pre.
sentec to all entrants and winners.
A Worked All States SSTV Map
will also be sent to you for two 22c
stamps (no SASEs).

ATV Fun

Fun, education, and fellowship
-that's what our great hObby is
all about , isn 't it? n'e certainly
no less on the ATV modes. You
can have a lot of fun OXing, or
working on CW, RTTY, EME, OS­
CAR satellites, and packet ra­
dio-but how about one mode that

has all these intereshng traits
and more?

On fast-scan UHF TV, you have
all the thrills of DXing on 432
SSBor EME by making schedules
and trying to work that rene three
or four states away on your TV
screen . The thrill I experience on
each band opening when I see
thOse firstloog-<listance OX signal
sync bars or a locked " viewable"
picture hitting my antennas is elm­
ply indescribable!

The memories of watching pow­
erful black-and-white and color TV
signals coming from W9ZlH or
N9AB out of the Chicago area
some 180 miles away, or from
K9WZB or W9NTP in Indiana. Or
the excihng P3 pictures from
WB8ELK and WB8ZAR in Ohio
(more than 400 miles away!). Or
getting that phone call late one
summer night from Bill K9KKL in
Springfield, Illinois, and then I turn
on my TV set and see him closed­
circuit on my screen. All these
are etched in my circuit boards
forever!

The times that Dave WBltZJP
in St. Louis, Missouri (250 miles),
and I just sit in our chairs, having
a good ole fashion rag-chew for
several hours at a lime "live and
in COlor." The unprecedented 1
to 4 a.m. fascinating FSTV eso
with Jeff KA9TGX in Lafayette,
Indiana- where we " waited out
the band" and watched our ini­
tial P2 " two-way" pictures be­
come absolU1ely P5; then we con­
cluded our unique achievement
by toasting each other with a
"cold one" right on the tube, only
to get a tew hours of sleep and go
back on at 7:30 a.m. to " see"
each other off to work. Boy, what
memories! All, of course, stored
on videotape!

Seeing that f irst SSTV pic-

Photo A VE6WSJ and VE6SL SSTY shack demonstration area . Photo
by John VE6COD.
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P.C . ELECTRONICS 2 5 22 S . PAXSON LN . ARCADIA CA 9 10 0 6 (8 18) 447·4565

10M W60RG MARYANN WB6YSS

ELECTRONICS THE "KREEPIE PEEPIE" ATV TRANSMITTER

KPA5 1 WATT ATVTRANSMITTER BOARD FEATURES:
* 1 watt pep minimum RF output on sync tip.

* Full color and sound on one small 3.25 x 4" board.

* Composite video input fr om camera, VCR, etc.

• Runs on external 13.8 vdc at 300 rna su pply or battery.

* Wired and tested board covers 421 to 439 mHz.

* Supplied with one xtat on 4 26.25. 434.0. or 439.25
mHz but capable of 2 tree operation with the addition
of 2nd xtal (add $ 15). Other 7Qc m treq. ava ilable on
specia l order.

* M ic input from a low Z dynamic and line level aud io
input found in most portable COIOf cameras, VCRs, or
home computers provided.

* Schematic and application notes supplied for typ ical
external connect ions, packag ing, and system
operation.

* Price delivered v ta UPS surface in the USA is only
$159. Technician class amateur license or higher
requ ired for pu rchase and operat ion.

DO SOME OF THESE APPLICATIONS INTRIGUE YOU?
1. PORTABLE CORDLESS TVCAMERA. No heavy VCR

to lug around or cable length limitation. You can even
use your home VCR rather than a portapak. Now you
can c reep around and peep thru your camera more
easi ly. Gives good pictures up to a mi le with simple
Whip, and 40 mi les using beams in flat terrain.

2. MOBILE OR PORTABLE ATV forpublic se rvice events
such as races, parades, marathons, etc. A Mirage
024 40 watt amp can be added for greate r mobile
coverage or base operation. Mount in an ai rp lane for
CAP and rescue searches for an eye in the sky.

3. REMOTE CONTROL OF RIC AIRPLA NES or ROBOTS.
Fly with a camera in the nose to control as if you are in
the plane. Li kewise a robot can now be out of site of the
operator.

4. REPEATER SITE SECURITY OR CO MPUTER VIDEO
DISPLAY. Turn on thru your repeate r a camera at the
site to see th e area, weather, read meters, or if a
computer is used, show status, play games, etc. by
remot e co nt rol. With all the new techno logy using TV
displays, it is natural for hams to adapt these new
products to transmission over the air. What applications
come to your mind?

ALiNCO ELH·730G 1 in 1 20 out all mode amp...$129
MIRAGE D24N-ATV1in I 50 out all mode amp.•..$219
450 ISOPOLE omni 4dbd vert. gain antenna.....•.$65
KLM 440-6 Bdbd, 60 deg . beamwidth antenna $62
KL M 440-14 t t dbd . 48 deg. BW anten na $77
KLM 440-27 14dbd , 36 deg. BW antenna $11 1
SAXTON 8285 100ft 50 ohm coax 3.5db/C loss $41
COLUM BI A 1160C 100ft coax. 2.5 db/C 1055 $59
UG21 type N male connectors for larger ID coax $5

~--'"_.- •
1).. ;

- -'ACC ESSO RI ES :
TVC- 2G GaAsfet downconv, board wired & tested..$59

varicap tuned, 420-450 MHZ to ch3. Req tzvoc
TVC·4G (TVC-2G in cabinet w ith 120vac supply)•..$99
TVCX·70 crysta l cont rolled GaAsfet downconv.... .$99

specify in Ireq. & out on ch3 or 45mhz IF. 2Ireq..$114
Hammond 15900 Use for KPA5. 7.3x4 .7x2M

.. .. . $17
1590C 4.6x3.6x2M aluminum box . Fits TVCX-70••$11

800J 10 pin VHS color camera chassis connector $10
VOR Video (horiz sync) operated relay board $25

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTE M? Either a T V C · 2 G or TVC· 4 G
downconverter connected to any TV set tuned to channel 3, and coax cable to a good 70cm antenna to receive. Package
up the KPA5 , add 12 to 14 vdc , antenna, and any home TV camera, VCR, or computer with composite video output.
SIM PLE, EH?
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lure paint down on my monitor
screen was yet another ATV thrill .
Seeing one paint down a lew
years later in color was even big­
ger excitement!

The neat pictures I received
from ZS6BOT, ZS6BTD, ZS2AO,
and 5N00OG in Africa, as well
as those from G3WW, KP4YO,
LU4DGN, VK5RM, ZL1BLV ,
ZL2FR, OH2KM , JA1JRK,
ON60l , and many, many others,
mean more to me than just anoth­
er log-book entry or a aSL card .

The HF FAX contacts to Luxem­
bourg; the SSTV reception letter
from a shortwave viewer in Rus­
sia: the enjoyable multi-time slow­
scan TV contacts with VE6PW,
K6AEP, WB1ADZ, K4TGC, and
others; tne everyday FSTV asOs
and exchanges with the " local"
crew-all these have played an
important and very en)oyable part
of my nte. Ham radio and ATV are
NOT just a hobby . They are an
obsession.

Special Eff~ls

Computers are used a 101 on
ATV, and lhe radio amateur who
has not yet jumped into small per­
sonal com pulers is qu ickly be­
coming a relic of the past. Com­
puters make great low-cost color

bar and character graphics gen­
erators , and they will lei you
add special effects to operating
modes and communicate over the
ai rwaves lust by pushing the
right keys. They have opened up
a whole new income potential
for my low-profit business by
helping me earn extra money in
writing and modifying software
programs.

The "photography" experience
I have gained using cameras­
learning how to get the best lighl­
ing out of lhe ATV shack or that
nero-rc-srcot color SSTV picture
closeup-c-is invaluable. My many
hours of VCR tape editing and
programming assembly have led
me to beller appreciate things like
TV special effects, commercials,
documentaries, and what actually
goes into making a movie.

My association with our lOCal
ATV group has taught me maturity
in dealing with people, responsi­
bility in doing things that I say I will
accomplish , and everyday les­
sons in electronics-all because
of ATV.

Before I move on to the next
subject , I hope my thoughts about
the "lun, education, and teucw­
ship" that I have had on amateur
l elevision will demonstrate to

YOU that gelling on ATV is more
than just sending pictures and
making contacts. The mode itself
will become a warm , new part of
your life! It would be a shame to
miss out on it.

ATVlnfo

The new 1987 ARRL Handbook
has been out now lor a few
months. I mention it, at the risk 01
ra ising Wayne Green 's blood
pressure, because Bruce Brown
WA9GVKJ4 of the Washington DC
Metrovision ATV group has once
again done a superb)ob in writing
and assembling chapters on visu­
al communications. His presen ta­
tion on FM TV was very thorough
and should be commended . His
time and work get fellow ama­
teurs-many of whom he will nev­
er meet-interested in and on
ATV. He is quite a positive credit
to our hobby. Thanks, Bruce!

Don Miller W9NTP and Tom
Hibben KB9MC are about ready to
come out with their latest $STY
Handbook published by the
League. Look for it!

NIJ HAV has a 20 + program
disk package for you Commodore
nuts. We have several similar ver­
sions for TRS.aOC nuts. An SASE
gets the information on both .

This year at Dayton, Spec-Com
will be releasing the first ever
USATVS North American ATV di­
rectory . It will list all USATVS
members-the mainstream of
fast- and stow-scan TV operators
in the United States. Canada. and
Me..ico-as well as foreign mem­
bers. We will try to include other
active ATVers as well. Also to be
presented is the latest ATV re­
peater rosier, a 2-meter auxiliary
audio channel map, a signal P
chart, and a special section on or­
ganized FSTV groups and clubs
around the country.

Spec-Com also offers an updat­
ed version of our famous COCO­
Radio TR5-8OC Color Computer
program. It is a collect ion of more
th an 30 programs, including
FSTV, SSTV, srrv . CW, FAX,
OSCAR, TVRO, and other materi­
al, all of which needs no expen­
sive interface requirements be­
tween your Radio Shack Color
Computer and your HF receiver .
Send an SASE, and we will give
you the details.

Pass along the word about the
731Spec-Com WAS SSTV Con­
test-February 23 through March
1. Blow the dust off those P7
tubes , amigos, and let's hear
some shrilling tones! .

NEMAL ELECTRONICS
HARDLINE - SO OHM 1 CONNECTORS - MADE IN U.S.A_

......... Dow...- '.ft ........ Dow...- lam
fU12 l/2- lIo_'" btlel " 1I[11'O I~ _ Iwlltiooo ~Jl 1 /'5
RCl1 In-tor, e-IlQHelIII· lDf.J 81< 1_' H9 I, _f m N f_ 8elcloo ~ 13 4 1~

11.08 118" tor, Coppel HZ Pl?58A'" Ami>Mftol61"t l U~

N"l?Al _eon. In -lI. ,,, I" oltorr...,oltl 1200 f'l?59 Stlno., ~P ",ltor RG8 21l 10/I 90or 6~

N"l2tt _ Coon II,' e-I". or f...,..) 1100 Pl15!1....' Am"'-PI1~ 1011900r 8'
~"'ICC _e- 118--e--, .. ... . r_l ~1Ill P12~"S MH_$Iloot 15'

COAXIAL CABLES ~~: ::i"::~~~~J 214 ::
""..Ill .... lloo<nM*l lOOR ,.rt. lKO S8C 811tR G~8 115
llOO IlG 8 95'l Shotl<lO<l ",I. ' peI; ?8.00 32 UG lto SOll' to "'lit _ 010
HOl RI'B~'l ,h_ 101", JO 00 32 UG l1~/6 Aillple< b RG\.a/ ~' (wee,lJ) lOll 00 Of 22
lllO 1IG819~'l$I"'lcI(m.. 8) I~OO II l.I025~ !J)23hI 8J1C ''''~I"auI 315
lllO lIG2LJIU " ~ SI* ""SHIel ].lOll J6 M51-!! IIICRG!.8 4 3!1
llW IlGllMJ II~ _ -lllol $Iloot l~50l1 165 .w Wll l SMUGI 42t1 8'~

1180 &.Iooo99l3Loo-Lm 4\i 00 ~ SOmA'" Amp/ltflOlsom 8'
III1.i 1lG11281\J l ' lkln/ SoI'" I ~OOO 1~ GROUND STRAP _ BRAID
l3lD RG21llU5f8' ~ o/Im DbI S/lotI<l 80 00 8~ "".... N.. 00K.... P. Jt
1110 IlG22J/U lihl _ DbI Sol... 8000 8~ GS38),18 I.._e- )0

1 4~ 1lG1IU~'SIo_IiU _ l200 14 GSl2 In I_Capper 40

ROTOR CABLE _ 8 CONDo GS316 ),II' '_e-- 15
GS31 65 Jl16- Sol... P1II'" )5

"'..... N.. 0eK"". 100fT. 'orR
1:1822 1·18GI6-22GI 1900 21 GROUNDWIRE-STRANDED
1:1620 1-16 GI 6-20 GI ....., llwl)' ].I 00 36 _ .... 00Kn,t. ,. It

-~113 0l1 - l 00 ft I e- Il Oll / COO 11 00 ""' 06 6G.l_0<I~_ 3~

w ll u. wr i l~ lor complete pnce ust. Nemars 32·page Cable & Connector Selection GU ide
iseveuaote at no charge wilh orders 01 $50.00 or more, or at acost at $4.00 indi~idually.

West Coast:
Call Ray Lukas
805-497-2397

• •• ,- -
• - •

POCKET SIZED"
t ·500 MHZ
f REOUEN<::Y COUNTER
BUILT. TESTEO. AI\IO
READY·To--GO!

ONLY 549.95 Prepaid

••
...._ _ .., PICK UP THOSE WEAK
~ • SIGNALS' f Ull-V

ENClOSED PA,'9E HAS
So200 MHZ RANGE
POWER SUPPLY OPTION
AT NO CHARGE WITH
THIS PREAMPLIf iER

ONLY $24.95 Prepaid
wm-n caM .• _ SlI_1S

DIGITREX ELECTRONICS

PA-O!OE PRE·AMP
fULLY ENCLOSED
WITH A OC·'OOO MHZ
RANGE AND POWER ."
SUPPlY oPTION

ONLY $34.95 Prepaid
Wlthoul cue ... $19.95 _".

Sptcty!ype d radio when twde<oog pt&-. ''C)IIheos

division of NCI
10073 North Maryann
Northville, Ml 481 67

HAND I'1ELD"
1·1300 MHZ
fREQUENCY COUNTER
esc INPUT CONNECTOR

ONLY $79.95 Prepaid

~---- -.::-"' ..... ­__ 0. UIJ;". Co.D. PHOM; (3'31 "'''7313 IKJWI

(305)893-3924· Tet... 6975317

...50 24-Hr. FAXI305)895-8178

We specialize in CB radio modificat ion
plans and hardware. Frequency and FM
conversions, books, kits, repairs, high­
performance accessories. Our 11 th year!
16-page catalog, $2.

cec INTERNATIONAL, P.O. BOX 3 1500X
PHOENIX, AZ 85046

_ _ --.... ' w, _ . ,•_115-,.,.-,,- JId.
""'lAM. YA 221 01 ... 148

• IND,
~.

NEMAL ELECTRONICS, INC.
12240 N.E_14 Ave., No. Miami, FL 33161

"INSTANT" MORSE CODE
BEGINNERS: Deliciously Easy

EXPERTS: Automatically Fast

CURLY COD[nI Manual ONLY $6.50
GUARANTEED
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VSWR 1.5:1
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Specials
OUTSTANDING PRICES

ON IBM rr- *
COMPATIBLE SYSTEMS!

SYSTEM #1 S399.00
MOTHERBOARD WITH BIOS AND
FIRST 64KOF RAM, UPGRADABLE
TO A FULL 640KOF RAM . FLIP TOP
CASE. KeXT(AT LOOK ALIKE)KEY­
BOARD. 150 WATT POWER SUP­
PLY WITH ALL THE POWER NEED­
ED TO RUN EXTRA DRIVES AND

M • IBM IS " REGISTERE D TRADEIIoIAl'IK OF CARDS.
I~E fl'IArIONAL BUSl'IESS IAAC_ESCOl'lP , SYSTEM #3 S999.00
UPGI\AOING IolOT>j[RllCWlO TD" FVU toOK fWol

MOTHERBOARD WITH BIOS AND
1'0:2 00 FIRST 256K Of RAM . UPGRAO­

lJfIGIWlE~:M<TO""U.l_ I 1000 ABLE TO A FULL 640K OF RAM.

SYSTEM #2 S699.00 FLIP TOP CASE. K.Xl <AT LOOK
ALIKE) KEYBOARD. 150 WATT

MOTHERBOARD WITH BIOS AND POWER SUPPLY. COLOR GRAPH-+
FIRST 256KOFRAM. UPGRADABLE IeS CARD WITH RGB AND COM­
TO A FULL 640K OF RAM. FLIP TOP POSITE OUTPUTS. MULTI UO
CASE. K8XT(AT LOOK ALIKE) KEY. CARD WITH TWO DISK DRIVE
BOARD. 150 WATT POWER SUP. PORTS. ONE PARALLEL PORT,
PLY. DUALDtSK DRIVECARDWITH ONE SERIAL PORT AND ONE SE·
CABLES. ONE FLOPPY DRIVE OS RIAL PORT OPTION, ONE GAME
DO 360K. A COLOR GRAPHICS PORT, CLOCK AND CALENDAR
CARD WlTH RGB ANDCOMPOSITE WITH BATTERY BACKUP. TWO
OUTPUT. FLOPPY DISK DRIVES OS DO360K
(ALL YOU NEED IS A MONITOR) AND A COMPOSITE MONITOR,..=•..a """OR....TION: PLEASE INCl.UOE .~ OF OROE fl FOR • ~. /
$11M f NQ AHtJ i'WolOL»lG CKAIlGES /U W_ $2.~, tUJl_I ' Ol l L. r .,/)\
CNlAOIAH ORDERS. ADO 11 50 INus f1.II«lS. WlCHiGAN RIE$IDE ~$ .... " ~••
ADO~ SAl£STAll.FOA FflEE A.YEfl.SEtj()Z2'STMII'ORSASE <: ";:. i. ~. 'HAL·TRONIX. INC. 129 '> ~ _-,,,
P.O. 80X 1101 DEPT, N HOURS ..HAt."
12671 DIX-TOLEDO HWY ':-ocHI'llO EST __S. HARQU) C. NOWt.ANO

SOUTHGATE, MICH. 48195 PHONE 313 281-7773 W8ZXH

•••
•

· ""'"•••-•

••

••

•••••••
••

•••

rc,OfM';;;~"~~'~'~~'~'~~- ,~o~;~~·~·~~~:·1
•
••

•••••••

,

#1 Source of PACKET Info

For Computerists and Amateur Radio
- ,. ~ ._--. .

_ .__.:"i:'
,-". ~:: . :;-

U.s.A.$l S.OO 1 Yr - $10.00 6 Months (Limited
Orfer) $33.00 2 V.. . ~8.00 .3 V..
:\Iexico & Ca nada $32.00 t V.. (Surface}
Other Countries (Air) $68.00 (S urface) $43.00 IYr

, ' , IN

Permanent Subscription $150.00
Sam le Co v $..'\.50 . Hack Issues S3.50

r-~----------------,I Ma'( to' I
I

Circulation Manager I
1704 Sam Drive

I Birmingham. AL 35235 I
I (20S) 8S.·0271 I
I Nane I
I Call Sign I
I Address I
I Gty St ZIP I

I>ate I
I Signature ,L ~
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FEEDBACK
In our continuing effort to present the best in amateur radio features and columns, we've decided to go directly to the source-you, the

reader . Articles and columns are assigned Feedback numbers, which appear on each article/column and are also listed below. These
numbers correspond to those on the Feedback card opposite this page.On the card, please check the box which honestly representsyour
opinion of each article or column.

" What' s in it for me?" comes the cry from our faithful readers . Besides the knowledge that you're helping us lind out what you like (and
don't like), we'll draw one Feedback card each month and award the lucky winner a free one-year subscription (or extensionjto 73.

To save some money on stamps , why not fill out the Reader Service card, the Product Report card, and the Feedback card and put them
in an envelope. Toss in a damning or praising letter 10 the editor while you're at it . You can also enter yourQSl in our QSl of the Month
contest. All for the low, low price of 22 cenls!

Feedback /I Title

1 secrets of Silent Switching
2 PC Infernos
3 Shoestring Software
4 The Talking Teletype
5 Micro Morse
6 You, Too, Can Be An SOB
7 Tap, Tap, Tap, Clunk
8 KOKD-The Kids' Own Kode Oscillator
9 Cosmic QRN
13 Above and Beyond
14 ATV
15 Barter 'N' Buy
16 Fun
17 HAMSATS
18 l etters

Feedback # Title

19 looking West
20 Never Say Die
21 New Products
22 NK6K > Packet
23 Propagation
24 ORP
25 ORX
26 RTTY loop
27 73lntemalional
28 WEATHERSAT
29 Review: ICOM 1G-120
30 Review: MiragefKlM 1.2-44lBX Yagi
31 Review: TelexlHy-Gain OSCAR Antenna System
32 Review: Kent Morse Key
33 Review: Sony AIR-a

Congratulations to Larry Pri ce of Puyallup, Washington, this month's winner of a one-year subscription.
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23731 Madison St.
Torra nce , CA 90505
Phone ~13)373~3

• AT&T

,~-----.~
:~~~=::~' 5 lATCH ED;=~==:II r.oOUENT...RY

, OF '. sELECT

Our new CS·1688 is the most powerful
touc h tone controller in the industry!
DIP sw itch programmability allow s
you to choose any 0 1 these ten
modellunction combinat ions . . .

OUTPUT FUNCTIONS
0 1234561 690 ., ASC

D.' GROUP I-C GROUP

, . 8 lATCHED
2. I lATCHED
1. I MOIol£NT.ut>'
• I_( NT......
1. 'OF I $ELECT
I 'OF 8SHECT
7. 'OF 8 SEcEeT,
•,.

open collector o r data strobe logic
outputs

• Operates from 1Q.25 volts DC.
Reverse polarity protected

• 4 VI · x 6 YI - glass board w ith 44
pin gold plated edge connector

• Comes complete w ith manual and
mat ing connector

Add 13.00 P&H CalI forn Ia residentl~ UoIO$ tax

• Open collector (can drive re lays
directly) and logic outputs fo r each
01 th e 16 func ti ons

• 581·202 central office quali ty XTAL
controlled tone decoder

• Adjustable pre-amp accommodates
10MV·2 volt input

• Retransmission of cont rol tones
can be eliminated by use of either

COMMON FEATURES

TYPICAL REPEATER CONTROL APPLICATIONS
HIA.O POWER _ PLoCOP - TlGHTo\.OOSE SQUELCH - OPENCLOSEO SQUELCH -
REPfATER QN-OFF _ AUTOPATCH QN-OFF - TOLL RESTRICT ONI()FF - RINGBACK ONIOFF ­
LONGISHORT HANGTIM E _ ANTENNA I IANTENNA 2 - REMOTE BASE ON.oFF - F ,IF,_
AUX LINK ONIOFF _ TONE MUTING ONIOFF _ SPARE TRANSMITTER IN.oUT - ETC. ETC.

SELECTOR MODE APPLICATIONS

1 OF N FREOUENCIES _ t OF N PHONE LINES - 1 OF N ANTENNAS - 1 OF N REPEATERS ETC.

Call or write for information on th ese sig naling products also:
Model C&10 DIP relay board . . .packages 10 DIP relays.
Model C&100...A 19 · rack mount that houses a control card and two
CS·10·s. A ll inputs and outputs available on convenient barrier strips.

Two independent user programmable
three digit passwords permit hierarchy
cont rol.
The secondary (user) password can
only access 8 of the 16 retcned osoen
functions.
However lu ll 16 function control is
available to control operators using
the primary password. Addit ionally
secondary password access can be
enabledfd isabled w ith a special
primary password command.

Our C5-16 puts repeater control
op• . . . IN CONTROL.

TOUCH TONE®CONTROL

I i

NEVER BEFORE HAS SO MUCH CONTROL .. .
COST SO LlTILE!!

MODEL C5-16 $164 ~,,_ _ MODEL CS·1688 $189 Am._ ~,

..............-

146.745 2m Repelter
W3GQQ, WB3EAN
Bob .. D1ene Jon••
1152 MaeArthur Road

MOVING?
Subscription

Problem?

UPGRADE
AMATEUR

RADIO LICENSE
Let your computer lest you belore the

license examination. FCC Amateur u cenee
Pool Questions. Complete multiple choice
answers. Computer generated questions.
Keeps running score (percentage) so you

know how wen you are doing. User friendly.
For IBM PCf)(T/AT and PC '1ook eukes"
using DOS 2.1 + also Apple 11+, lie, & IIc
having 128K 01 memory using ProDos or

Apple Dos 3.3.
NOVlCE---$24.95

TECH/GENERAl~--$34.95

ADVANCE---$34.95
EXTRA~-~$34.95

Each Sold 5eparalely. Add $1 .50 for ship­
ping & handling. Phone orders - VISa/MC.
Illinois residents add 7% sales tax.

Monday through Friday
9 a.m . through 5 p.rn. EST

Please have your mai ling label
in front of you. as well as your
cancelled check or credit card

statement if you are having
problems with payment.

Call our toll-free number:

NORTHEASTelECTRONICS SUPPLY CO., INC.
WH/TEHAU PENNSYLVANIA

(~ moles nortl'I 0/ PhlI.oeIphi.l l

~~&§§11!J
" [UJIICOM!
lfi1rTO N

. ..c

1-800-227-5782

DIAMOND SYSTEMS,INC. - ",
Box 46301 NILES,IL60648 (312)763-1722

ANew
,,

i········· .,,,,,,,

•G".....nl~ R~p"lr s.- ....kt: I,,,,,
•215-82(1-(1112 .... t 39 •....•..•••..•....••••.............•••. ~
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"The Radio Society of
Great Britain technically holds the
licenses to all repeaters operating

in the United Kingdom. "

OOKING WEST
within lhe winking of an eye, I
touno that I had committed myself
to writing an explanation of North
American FM and " relay" opera­
tion for their next revision. As this
COlumn goes 10 press, I am stil l at
work on the project , and I can tell
you that it's no easy chore.

Unfortunately, one cannot ex­
plain away the highly volati le and
exceedingly political world of
North American FM, repealers,
and other relay devices on a pure­
ly technical level. Unlike the re­
mainder of the wond, we "run our
own shop," so to speak. So, how
does one explain a "simplex auto­
patch" to a world of FM entnusl­
asts whose governments prevent
them from having any type 01
phone patch or autopatch? How
do you explain the difference be­
tween " closed" and "private" re­
peaters to a world where tone ac­
cess is commonplace and all
repeaters using it are "open"?
How do you make mcse whO have
no concept of our standards un­
derstand that this difference is
"political and operational" rather
than " technical," especially when
their system of repeater liCensing
precludes the politics that we
have become accustomed to.
How do I explain why in the United
States in the upper 2 MHz of the
two-meter band we use three di­
vergent band plans, all of which
have the blessing 01 our national
socerv.me ARRL?

In most parts of the world, a na­
tion's amateu r radio society is
looked upon in the same light as is
that nalion's agency that governs
communications. For example, in
the Netherlands, there are about
12 ,800 hams. Of these , over
12.000 are members of the Dutch
national amateur radio society,
the Veron. In the United States,
there are almost 450,000 licensed
hams, but only about 160,000 01
them belong to the ARAL. But
here in the United States, hams
are not forced to go to the ARAL to
get a channel pair for their r&­
peater . Nor are they fO!'C8d to go
to the ARRL to take their amateur
test. unless they desire to do so.

I still cannot help but wonder
what Olher hams around the wand
will Ihink when they read what I
write about FM and repeaters in
this part of the world. Will they
understand all of the political chi­
canery? I doubt it. Will they think
us fools? Who knows? Will they
envy us our freedom of choice?
That I think they maybe will.

One big change that is planned
for the next edition of this guide is
the inclusion of information on

speak the same language, they do
not always mean the same thing .

Luckily for me, Kris was well
aware of the vast number of re­
peaters in the United Stales and
of the basics of our voluntary coer­
dination process. As it turned OUl,
he and Julian Baldwin G3UHK are
the people who compile and pro­
duce The International VHF FM
Guide . This is a softcoverlhard­
bound 66-page book that covers
all known repeater and FM activi­
ties wol1dwide. Its current edition,
edition 6, contains lists of re­
peaters in 48 nations, an overview
of operations in the United States
and Canada (Ihere was no room 10
print a list of almost 10,000 North
American repealers), and infor­
mation on licensi ng in the nations
covered. It would probably be very
handy to any U.S. or Canadian
ham planning a trip abroad.

While I was on the phone with
Kris the other day, we happened
onto the subject of the book, and I
asked if he and Julian were plan­
ning an update. I should learn to
keep my mouth shu t, because

long and arduous process to get a
permit, even though the RSGB
has a special section that's dedi·
cated to only that purpose . The
RSGB isn' t what's slow; it's Ihe
British Department of Trade and
Industry, their FCC. The same is
true in many other western Eu­
ropean nations as well. In most
cases, getting a repeater on the
air means working with and
through Ihe national amateur ra­
dio society .

And then there's the diCholomy
that all European repeaters are
" open systems" by their stan­
dards, but are "closed systems"
by ours. This is because almost all
western European nations require
that you have a tone encoder in
your radio 10 bring it up. This tone
encoder is not the familiar CTCSS
or PL'"" that we use here; it's the
older "tone-burst" system that
was phased out of use in mosl 01
North America when 150kHz split­
splits came along in the earty 70s.
Some governments even dictale
the tone frequency and the burst­
length/duration. Our conversation
proved thai while two men can

Number l' on your FeedbKk ClIn;1

fairly "normal ," albeit long,
night's work .

I had only recently rebuilt the
edit suites with the latest in BVU­
800 u-meuc VCRs from Sony
Broadcast, and so I expected few
problems with that gear. A few
cameramen stopped by to get the
heads of their portable field re­
corders cleaned, and one BVU·50
managed to snap a loading link­
age belt. The part was in our
stock, SO the operator was quickly
reotepatcneo to political points
unknown. There were the regular
problems with some of the very
old VCRs that we were using to
record incoming feeds , but no real
emergencies.

I was grate ful to have Kns as a
visitor, since nobody else working
the swing shift had an interest in
ham radio as well as in the broad­
cast industry. As it turned out,
G8AUU was almost my counter-

Bill Pasternak WA61TF
28197 Robin Avenue
Saugus CA 91350

REPEATER OPERATION:
U.S. V5. EUROPE

The other night, I sat down to
write an article solicited by my
friend Kris Partridge G8AUU. As
you can note by his callsign, Kris
is a resident of the United King­
dom, more properly, of Tedding­
ton ,a London suburb. The story of
how we met is an interesting one,
and also an important one for this
month's column.

It was in late 1981 when I re­
ceived a note from another British
amateur who was also destined to
become a friend. Andrew Emmer­
son G8PHT had been given my
name by our mutual friend Tom
O'Hara W60AG of PC Electron­
ics. Andrew is an avid ATVer and
also a collector of certain vintage
broadcast lelevision gear. He was
specifically looking to find some
old " Indian head" iconoscope
tubes for his collection, and he
had written to solicit my aid. Well ,l
had some leads on an iconoscope
or Iwo, none of which ever panned
out. But in the process of writing 10
one encther, we real ized that we
had a lot in common.

Since Andrew was a " G8" with
no HF operating privileges, we part for a television faculty in the
were unable to hold on-air asOs. United Kingdom.
Inslead, we began to exchange Kns and I talked about many
" audio leiters" recorded on tape things, and eventually the subject
cassette . In one of his cassettes turned 10 FM and repeater opere-
during 1983, Andrew lold me to tion . As we began exchanging
expect a phone call from his ideas, I realized that it would be a
friend Kris Partridge who was formidable task to ever try 10 ex-
louring the United States and plain the way in which the ama-
Canada. A few days tater, I was teurs 01 North America have de-
awoken by a rather cheery-sound- veloped their FM and repeater
ing voice over the phone that in- operations.
t roduced itself with the callsign I learned from krrs thai in most
GSAUU. other parts 01 the world that permit

II was election day 1983, and I FM and repeater operation, there
knew tnat I would be working quite is no such thing as " getting a re-
tate thai evening with our staten's peater pair from a local frequency
news departmen t, which would be coororoetor .' In fact , the Radio
broadcasting live election up- Society of Great Britain technical-
dates " on the half hour" through· Iy holds the licenses 10 all re-
out the evening, continuing unlil peaters operating in the United
the most important races had Kingdom. Can you imagine if the
been decided. As the "depart- ARRL held the licenses to every
ment of one" responsible for their repeater in the United States on
electronic news-gathering gear direct order of the FCC? That's
and on-air videotape playback fa- basically the way it is all over the
cuues. I was required to stay on world. Individuals and clubs own
as well. I asked Kris 10 meet me for only the hardware, not the license!
dinner and then hang around for a For a group anywhere in En-
few hours, as I expected it to be a gland wanting a repeater, it is a
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THE RF CONNECTION
" SPECIALISTINRFCONNECTORS ANDCOAX"

And because it is inherently
resonant, the KDI4-HW can
also be easily remoted with a
length of coax.

The KD14's flexible, easy­
to-get-along-with radiating
element measures a scant 12
inches. At the base is a 3Y4
inch impedance transformer
that gives added strength.

The KDI4 half-wave series
is also available in a collapsa­
ble 2·meter version.

Cut your losses and
improve your gain when
you operate With the new
Larsen UHFKiiLDUCKIE~
KD14-HW,with no-nonsense
warranty. You can see it at
your favorite amateur dealer.

' For units with IINC output.

See your favorite amateur dealer or write for a free amateur catalog.
IN u:;A l.ar>IenElec1'......i, Inc / 116 11 N E 5Om ....... IPO eo.. 11'99 1~, WA98668 /206-573-2722
IN CANADA Cana<loan La,sen Elec1.........s. LId / 149 We'S161tl ....... N /tnC<JU'ooeI'. B C V5Y lK3/604-872-851 7

LARSEN'" KULAOD" AND KULDUCKIE- ARE RE GISTERED TRAOEMARKSOF LARSEN ELECTRJNICS. INC

Portable radios can be a
trade-off In return for mobility
you get loss of performance.

Well now you can cut your
losses significantly. All you
need is the new Larsen UHF
KiiLDUCKIE~ KD J4-HW
half-wave antenna" It 's a
mouthful but it'll do your ears
a lot ofgood.

Because it's half-wave, the
KD I4-HW is fully resonant
despite the poor ground
plane portables are faced
with. Under ideal ground
plane conditions, it delivers
performance equal to a full
quarter-wave. And that's a
powerful improvement over
most portable antennas!
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PI.-2M!~. 101 ...... ...
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WORLD TIME AT A GLANCE with
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THE R.F. CONNECTION
213 North Frederick Ave. #1 1

Gaithersburg, MD 20877
(301) 840-5477

PRICES DO NOT INClUDE SHIPPING
PRICES SUBJECT TO CHANGE

111 506. . MASTERCARD. OR C.O.D.
UPSC,O.D. ADO $2 .00 PER ORDER
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1'he54: Discs are I stLM;!y gukSe and code pl"IC­
Ike program to pass your Ham Radio Theory
Exam and Code Tests . for use with the Com­
modore 64 and 128 using the 1541 and t 5 7 1
Disc Drive.
The Study Guide Ol1llines the basic: electronic
knowledge requirements for tht Novice, TedII
General, Advance and Extra Clau Amateur
Radio Operator, including formulas a nd sche­
matic symbols.
The StUd:r Guide contains the FCC Test quee­
lions an the epcrcpnete right and wrong
.nsw~ thai a<:<:ofTlpllnye~ question.
Two sample tests with the key 10 the~
ll n5Wl!f'S for e ach q \>e$(lon ,
QSO and Random Type Code Practice Programs
.~.bo Included.
An additional dis<; may bf! purchasoed th.1t wi ll
allow you 10 dump any question with the m ultiple
choice answers thai are viewed on the screen to
printer. This Is especia lly helpful 10 an instructor
to be ."bIe to quiz students on .. particular seg.
ment Ihal is beinq taU<lht.
THE PRICES OF THESEDISKSARE ASFOLLOWS
f'IowkeClal • ••• Sl9.95 •• w!Printlng:DIK •• 529.90
TecMialOass .. 129.95 • • • ~DIsc .. 139.90
' '''''AlICe Oass ••• 129.95 1Printlng DIsc . . 539.90
EJctr. (Ill.. . ••.. 129.95 !PrInting 01..: •. 139.90.._-_.._..__ .._.._....-..----_.._-_.._-----~- --_.._..._.. ....-
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pac ket operations around the
world. If enough inlormation can
be garnered, Kris says that they
will devote a separate section to it.
Also needed is .neormaucn on
voice repeater operations f rom
any nation, but particularly Irom
Central and South America. The
last edition carried list ings only
lrom Argent ina, Brazi l, Chile, and
Mell: ico lrom that part of the world.

You probably want to know two
things righ t now . Those 01 you
planning a vacation to Europe
must be wondering where you can
get a copy of the cu rrent edition.
Right? Well, that's easy . The cost
is listed at £2.10 UK, which is
equiva lent to $3.25 in U.S. tunes. I
suggest that you write to Julian

Baldwin, 41 Castle Drive, Maiden­
head , Berks, SUi 6DB, England,
to ascertain if this price is still cor­
rect . II you are outside 01 North
America and want to provide infor­
mation for the revised version of
The International VHF FM Guide ,
send it either to Julian at the ad­
dress above or to Kris at 6 Brag·
don Walk , Tedd ington , TW1 1
9lN, England.

FUJI REVISITED

In November 01 last year, I told
you about the mini-brouhaha that
appeared to have developed be­
tween the Japanese Amateur Ra­
dio League and the folks at AM­
SAT. In case you missed that
column, here's a brief synopsis .

When the JAS-1 Japanese am­
ateur satellite was launched last
August, the JARL renamed the
bird Fuji after it was known to be in
orbit and operating properly . How­
ever, at that time the AMSAT folks
decided to call the bird OSCAR 12
and then Japan-CSCAA 12. With·
in a day, the JARl countered by
sending out releases to most ama­
teur publications saying that it
was their satell ite, and it was to
be known as FUji. And so it was
thaI most of the ham press around
th e world began to do as the
Japanese requested. Even AM­
SAT appeared to co ncede by
changing their designation to Fuji.
OSCAR 12.

Frankly, I thOught that it would

all end there, but it has not. A few
days ago, ham publications re­
ceived another telex from Japan,
which was quite simple and to the
point " Please address the satel­
lite only as Fu]l." From this, I can
only assume that the Japanese
will insist foreve r and all time that
the satell ite be known as FUji.
Well , why not? After all, Fuji is
their bird and they have the right
to name it as they please. But , I
did expect a compromise of some
sort by now. AM SAT at least
should be given an "E" for the
effort.

Next m onth get ready for
EATWG, and that's all for now
trom those 01 us who write the late
shift from Los Angeles.•

"The reaction of the
ARRL to its newest affiliated

club's newsletter was swift and
not altogether pleasant. "

wish I could tell you what we put
between the covers of that publi­
cation , bu t a sober mind and
Wayne's desire not to have 73soil
the breakfast linen prevent me
from dOing so.let me just say that
it had a lot of satirical bite to it tt
also wasn't too kind to the powers
that rule amateur radio.

Before the ink was even dry on
the first 100 copies, we set about
deciding who would get compli­
mentary subscriptions to our jour­
nal. Eventually, thanks to the Call­
book , we sent a copy of QRM to
every prominen t ham we couto
thi nk 01, from Barry Goldwater to
Donny Osmond to Roy Neal to
Archie and Veronica. If we had
known that Bernie Goetz and Pat
Sherrill were hams, we would
have sent them copies, too. We
did, nevertheless. send copies to
the president and general man­
ager of the AARl.

The reaction of the AAAl to its
newest atnuateo club's newslet­
ter was swill and not al togeth­
er pleasant. Take it from me, the
league is not always happy to
see club newsletters, despite
what they write in QST. Indeed,
someone up at the League finked
on us to our local division direc­
tor, who was not ent irely pleased
to have the UFRC under his ju­
risdiction.

One night, the phone rang.
" Hello," I innocently said .
" Is this Edwards? President 01

som ething call ed ' The Uncle
Floyd Radio Club'?" screamed
the voice on the other end ,

" Why, yes indeed:' I replied.
" Well, I'm your ARRl division

director," said the voice. " I just
want to say that this QRM thing
YOU 're sending out is the single
most disgusting piece of fill h I've
ever put my eyes on. You kids

we really did want to do was to
publish a newsletter. Ham radio
as it oucnta be, one might say.

We called our club " The Uncle
Floyd Radio Club:' after a local
kiddie show host, and set about
getting ARRL aff i liat ion an d
putting together QRM, our club's
soon-to-be official newsletter, Al­
ter en. what good is a ham club
without ARR L aff iliation and a
newsletter? Why, not to have
th ese two stand ard features
would be like driving a car that
lacked power seats or cruise con­
trol. Heaven forb id.

How shall I describe QRM?
" Raunchy, " "i rreverent:' and
" bad taste " are terms that imme­
diately come to mind. I honestly

this manner. I didn' t believe him. I
knew my presence was at fault . I
have that sort of an ellect on
crubs.

A few years later, in an unrelat­
ed incident, I played a role in the
formation of a new ham club. This
insane idea was the brainchild
of me, AF2M , KB2UF, AG2U, and
a few other guys who used to
waste perfectl y good evenings
rag-chewing on 15 meters.

Collectively, we decided that
our organization would be the sin­
gularly most obnoxious ctub ever
formed . We would hold no formal
meetings, pertorm no public ser­
vice Chores, and never enter a
Field Day competition. It woutd be
lots offun, however, and one thing

computers, and the American ga­
dio Relay l eague.

Anyway, on this fateful night,
TAAS self-destructed before its
members' eyes. Boom! Pssftlftl
Sort of like the way 160-meters
acts when your neighbor puts a
quarter into his vibrating bed.

TARS's undoing was the taon of
one member (not me) who insist­
ed that the club secretary read
aloud the previous meeting 's min­
utes. More clubs have destructed
over this seemingly innocent re-

UN!
JOhn Edwards KI2U
POBox 73
MicJcJle Village N Y 11379

HAM CLUBS

As far as ham clubs go, I 've nev­
erbeen ajoiner, Now don' t get me
wrong . For almost every body ,
ham clubs are great. If run proper­
ly, they can entice kiddos into the
hobby, provide a pleasant alterna­
tive to those stupefying TV loot ­
ball games, and possibly even
promo te t he cau se of wor ld
peace. But KI2U and ham clubs
just don 't mix , so don't even invite
me 10 join one.

I'm not sure what the problem
is, It doesn't have anything to do
with the lact that I hold an e xtra­
class ticket. I also didn't lit in well
with clubs when I held just a Tech ,
or even when I was unlicensed , for
that matter. No, I guess I'm just
not a coffee and doughnuts sort quest than all of history'S botched
of guy, Field Days and club picnics put

This first became appa rent to together.
me one day back in the 70s when I The reading of the minute s
attended a ham club meeting in worked like a catalyst. Quickly, all
my home town of New York Ci ty. 01 the club 's rivalries, hatreds, an-
This part icular club (let's call it tagonisms, spite feuds, and petty
" The Tower of Apathy gadlo Socl- quarrels spilled out onto the club
ety") met at the old Workf 's Fair floor and poured over the feet of
site in a building that looked like Roland P. Fahrquar, the ARRl
a combination Minuteman silol president. By the time 01 ' Rollie
Egyptian tomb. The club officers got to speak, il was 11 :45 p.m. eno
and members were si mi la rly most 01the TARS members were
schizophrenic. already home in bed or nervously

I attended this particular meet- looking at their watches. I hadn't
ing because advance word had it seen so many people stare at
that the ARRL president was go- Mickey Mouse since the last time I
ing to address his loyal minions . visited Disneyland.
This was back in the days when I A Iriend told me not to worry,
believed in Jimmy Carter, Z-80 that the club usually behaved in
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Jensen Tools Inc.

The Mean Little Kit
ThIs 24·piece.a 01 comp..iIef eledronoc tools nct.ode5
7~ SIZes. adJUSlaDie wrerch. 2 pall" pliers,
WIre smpcer. 'nile, altgr1mertt 1001. ueoees rule. he_
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Iron, solder ald. cool of solder. and de50ldemg bfald
HrghesI qual") padded lippe' case eeasees appro_i·
malelf 6 • 9 • '·3"· esoe Send ched< or IIlClI1e)'
order, 0.- d'large VISA or MASTERCARD We pay !he
shIppirog charges Guaranteed satislacllO"l. Free tool
catalog on reque st
Order JTK·6 $ 8 8 .00
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ought to be ashamed of your­
selves," (I was 22 at the time and
recently graduated from college.
But then, to the ARRL, I guess
anyone not collecting social secu­
rity is still a " kid ." )

" Golly, sir. I guess we're just
not working on the same wave­
length ," I said .

" Wavelength !" shouted the
director, who was now on the
verge of losing his voice. " I don 't
think you quite understand what
I'm talking about. As an affiliat-

ed c lub, you ' re ARRL rep re­
senta tives . We can't have our
clubs sending our pieces of stuff
like this! (He d idn 't really say
" stuff," but a euphemism for
animal excremenl.) Are you guys
nuts?" (A po int I had never
considered.)

With that, the director told us
we were an ex·ARRL-alfiliated
club. Sigh.

AF2M told me a few days la­
ter that he also received a call
from the director. According to

Bob , wh o was DRM's editor ,
the tone of the conversation was
pretty much the same as the one
I had experienced. Unfortunate­
ly , Bob, during the course of the
chat, managed to describe a trip
the director took at League ex­
pense 10 Switzerland as a "paid
vacation." This was an unfortu­
nate choice of words that resulted
in a string of obsce nities pouring
from Bob' s phone, the like of
which had never even made their
way into DRM.

So, as I reflect on this little story,
I realize I may be Ihe only ham
club president in amateur radio
history ever to have had his club
officially booted out 01 the ARRL.
Whal a dubious honor: to be met­
aphorically thrown out of the gates
of 225 Main Street and made to
eat the bitter dust 01 Newington,
Connecticut .

Don't believe me? Then check
the Cal/book for WA2DCS.

Yo u know , I 'm j u st not a
joiner. .

"Kantronics' UTU will allow
about any computer capable of
driving a modem to interface
with an amateur transceiver. "

TTY LOOP

EX 1. t

line at 3711 Gayle Avenue, Oma­
ha NE 68123, and don't forget to
teU him you read about COMM­
PRO in RnY Loop.

Kantronics UTU

I ment ioned the Kan tron ics
UTU above, and did not say much
more about it than the name. Well ,
a letter from Travis Brann , the
Tech nical Services Manager at
Kantrcnics, arrived the other day
with some information that may be
of more than a little interest to
many 01 you. One of the common
questions lately has been of the
"How do I get my comput­
er onto RnY?" variety. Trav is
points out that their-and I might
presume others '-line of " smart"
terminals will allow about any
computer capable 01 driving a
modem to interface with an ama­
teur transceiver .

Looking at Kantronics' Univer­
sal Terminal Unit, also known as
the UTU, one can get an apprecia­
tion for just what a " smart" termi­
nal is. The classic terminal unit
acts as a translator between the

DEL AY
I

Cl ear
CRFLAG

Fig. 1. Program nowcnen.
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even AMTOR, and has enough
bells and whistles for a one-horse
sleigh . (Remember that I wri te this
a few months before you read it!)

Anyway, the whole thing costs
but S30, and I'm sure Lew would
be glad to answer any more ques­
tions you might have. Drop him a

can hold up to 255 cha racters
and can be loaded from or saved
to disk.

Incoming traffic can be saved
directly to disk, and file transmis­
sions can be interrupted so that
you can put in an identi fier or ask
for a quick confirmation of re­
ceipt-or just say, " Hi."

Do I have to include the obvi­
ous? Sure, COMMPRO operates
on Murray (Baudot), ASCII, CW,

printers that require a separate
line feed.

Program listing 1 is an assem­
bly-language listing of the pro­
gram alluded to in the flowchart. It
is written in position-independent
code so users of 16K, 32K, and

64K CoCos should have no prob­
lems installing it. For alii know, it
might even run on a CoCo 3.

COMMPRO

A few months ago, I noted a
software glut for the Z-80 TR$-80
computers . As if by magic (fat
chance), guess what r received in
the mail? Lew McIntyre KB61C
of Omaha, Nebraska, tells me
of his program, " COMMPRO,"
for the TRS-80 Model 414P/40
computers.

Lew's program ... wait, let me
te ll you what Lew says about
COMMPRO: "WAIT! Here is the
program you have been waiting
for! Wrillen in Aloor Pascal specm­
cally for the Model 4, the program
is fast and powerful. It provides
you with keyboard procedures
that are customized for real-time
data comm unications. "

Some of the features this pro­
gram includes are a split-screen
display (featuring sixteen 8O-char­
actee lines lor receive and five 80­
characte r lines for transmit) and
two status lines (one dedicated for
a Kantronics UTU and one main­
taining system status informa­
tion) . Ten buffers are recallable
with one key each; each buffer

Marc I. Leavey, M.D. WAJAJR
6Jenny Lane
Pikesville MD 21208

Okay, everybody-HAPPY
NEW YEAR! " What's that? He
said, 'Happy New Year'?" " He
must be daft-he started off tast
month 's c o lum n that way."
" Doesn't he know that this is
February?"

Well, yes, I do know that this is
February, but the wish rema ins.
Why? Well , lei thai be my chal­
lenge for the month . But I will tell
you this- Ihe wish is sincere and
appropriate. And, a roll of Tele­
type- paper tape to the first of you
whotells me whythe greet ings are
in order. Want a hint? Consider
Ihe prize.

Software Solution

Now, on to the mailers at hand.
Last month I presented one man 's
solution to the " carriage return
delay" problem with a Teletype
teleprinter connected 10 a com­
puler. His was a hardware solu­
tion. I promised you an answer in
software. Fig , 1 is a flowchart of
the proposed solution.

Following along, you will notice
that a diversion is placed in the
character output routine, via a
convenient RAM hook provided
by the author of CoCo Basic.
Once you are sure that the device
selected is the printer (DEVNUM
., - 2 Of $FE), you see if the char­
acter being sent is a carriage re­
turn. If it is, a flag is set to remem­
ber this lact. If not, and the lIag is
not already set, the character is
sent out the normal way. If the flag
is set, however, the program loops
to waste some time, while the car­
riage returns. By the way, if you
wanted to , you could insert a few
fines of code here to send out a
line-teed character , for those
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Program listing '. Adds a delay after a carriage return to allow a mechanicaJ.-lype basket to return .

00100 • PROGRAM TO ADD A DELAY AFTER
00 110 • CARRI AG E RETURNS TO ALLOW A
00120 • MECHANI CAL TYPE BASKET TO
01n 30 • RETU RN
00 140 • • ••• •• • RTTY LOO P FEB 1987 • • •• • • • •
00 150 •• (C) 1986 MARC 1. LEAVEY, M.D. ••

0 16 7 001 60 HOOK EQU $ 167
0 0 170 •

0 00 0 BE 0168 00 18O START LOX HOOK+1
"00 3 AF BD 00 3 5 OO190 STX EXIT+1,PCR
0""7 B. 0167 OO200 LOA HOOK
0""A A7 BD 0 020 OO 21O STA EXIT, PCR
0"0E 3. BD 000B OO220 LEAX OUTOLY,PCR
0 "1 2 BF 0168 O0230 STX HOOK+1
0015 B. 7E "0240 LOA *$7E
001 7 A7 BD 014C "02 5" STA HOOK, PCR
"01 B 39 0026O RTS

0"270 •
001C •• 00280 CR FLAG FCB a
0010 Bl FE 00290 OUTOLY CMPA t$F E
0e1 F 2. l A 003"" BNE EXIT
0 13 2 1 .0l C 00310 TST CRFLAG
0 023 2. .8 0"320 BNE DELAY
0"2 5 81 .0 1303 30 CMPA .$O0
0027 2. 1 2. , O0340 BN E EXIT
0029 . C lC 00350 SETOLY INC CRFLAG
002B 2. 8E 00360 BRA EXIT
0020 3' ,. 00 370 DELAY PSHS X
"02F 8E FFFF OO 380 LOX t$FFFF

00390 • ADJUST THIS CONSTANT AS NEEDE D
0032 3. IF 00400 DLOOP LEAX - l, X
0034 8C ""00 00410 CMPX '5.
0037 2. F9 00420 BNE DLOO?
"039 3 5 ,. 00430 PULS X

00440 •
003B •• 0"450 EXIT FCB •003C O000 00460 FOB •00470 •

00"0 0"48" END START

filters in the Kenwood, it is ex­
tremely sharp. The drawback is
that the FSK filters are on the
wrong sideband on forty and
eighty meters.

Also, he says the setup is " like a
straight key, it keeps you honest. "
Aobert says that with no hard copy
facility and no way to review the
text before it is sent, communica­
tions are more " live," and typing
mistakes and small hesitations
impart a lot of information about
yourself and your con tact.

I might note that this is more a
function of the terminal program
you are running than the UTU.
Even a public domain terminal
program for the CoCo such as
MickeyTerm (available on both
Delphi and CompuServe in the
CoCo SIGs) , which supports
keystroke buffers, may help in fa­
cilitating some of your " Iive" prob­
lems. Good luck, and thanks for
writing .

signal, normally aud io from a re­
ceiver or 10 a transmitter, and a
local loop, either a current loop for
a conventional teleprinter or AS­
232 levels for a computer func­
tion ing in a terminal mode. 'rnat's
it, maybe some kind of selective
calling, but there are no other
" smarts" on board.

These new smart terminal units
change all that. The UTU , for
example, has its own internal mi­
crocomputer, which allows any
personal computer running a ter­
minal program to interface on ei­
ther AS-232 or TTL levels, and
function as a full-featured ATTY
machine. Accessing the UTU is
through an internally generated
menu, and simple keyboard com­
mands control all operations.

The unit supports transmission
and reception of CW lrom six to 99
words per minute: Murray AnY
on 50, 67, 75, 100, and 132 words
per minute: ASCII at 110, 150,
200, and 300 baud; and AMTOA
modes A, B, and L All AnY shifts
are received , although transmis­
sion is only supported at 17Q.-Hz

shift . While an internal LED bar­
graph tuning indicator is avail­
able, conventional oscilloscope
outputs are provided for those
who like to watch flickering green
ovals.

Check out some olthe Kantron­
lcs line at your local dealer, or
drop them a note directly at 1202
East 23rd Street, Lawrence KS
66046, and mention my name,
OK? By the way, next month I'll
tell you how to hook up a UTU or
other " smarty" to quite a variety
of personal computers.

One ham who has done just that
is Aobert L Bobst K0SGE of Earl­
ham, Iowa. Robert says that he is
a newcomer to computers and
AnY, and has enjoyed much of
what has been covered in this
column. Anyway, he is using a
Kantron ics UTU, driven by a
Tandy Color Computer using their
Videotex terminal package. His
ham setup is a Kenwood T$-180
with CW fillers.

He finds that the UTU tunes
very well with its visual LED bar­
graph display and , with the FSK

Hope you enjoy the wide variety
of material here in 73, Bill, and
take the time to fill in thai " bingo
card." Use it to get valuable infor­
mat ion lrom our advertisers, and
to give valuable information to us,
about what you like within these
pages.

I don't know how " fabled" it is,
Jim Zimmerman KG6VI of Lan­
caster, California, but I am happy
to send you the list of reprints of
old AnY Loops. There is material
in there lor novices and old hands
alike. Happy to mail a list to any of
you; just send a self-addressed,
stamped envelope to me at the
above address, and be a bit pa­
tient. I do drag my feet a tad now
and then.

Speaking of "fabled " items,
g reetings to Steve Aosman
KA2YAA of Fresh Meadows, New
York . Steve is using an OSI­
that's Ohio SCientific for you new­
comers- computer. On ATTY ,
Steve? As I recall , OSI used to
use several CPUs in thei r com­
puters. Wonder which one you
have .

Cordial Hi-Ho·ATTY·o greet·
ings to some more of our friends:
C. D. Campbell, Jr. AA4UM of
Madison Heights , Virginia : Jim
New WA4DHD of GriHin, Geor­
gia; Wayne King N2WK of Roch·
ester, New York; and all the oth­
ers who have dropped along this
line or that over the last few
months.

The information flow into this
station continues at a record
pace. Feel free, no-ceo more than
that-s-l encourage you to drop
me your questions and comments
on AnY, digital communications,
and compute rs. Send written
comments to me at the address
at the head of this column, or
electronic ones to me via Compu­
Serve (ppn 75036,2501) or Delphi
mail (username MA AWA3AJR).
I try to answer all questions re­
ceived , either personally or in
the co lum n. I don 't promise
speedy responses, but I do reo
spond.

I was not kidding about the lit­
tle contest up front . The fi rst
correct response received, as de­
termined by postmark on Postal
Service letters or electronic dating
on E-mail, to the " Happy New
Year" question will win the re­
sponder a genuine roll of RnY
punch paper tape-unpunched,
of course. Now, this should be
interesting.

I've promised you a few things
Sundry Items for next month . I'll keep those

Welcome to new subscriber Bill promises and add even more in
Porter KD9MA of Zion , Ill inois . next month 's ATTY Loop.•
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AMSATS

Photo D. AMSA T vi~resident

for operations Ralph Wallio
W0RPK presents the OSCAR 10
status and engineering report.

OSCAR 10

Fuji.QSCAR 12 isn't the on­
ly hamsat in the sky. Even with
its declining memory, AM$AT­
OSCAR 10 has been released for
"guarded" use whenever the
transponder is turned on. Since
there is virtually no control over
spacecraf t atti tude (its o rienta­
tion in space), signal levels and
operating schedules are impossi­
ble to guess. AMSAT vice presi­
dent for operations Ralph Wallio
W0RPK (Photo D) presented a
failure analysis of AQ.10 at the
Space Symposium. The most Sig­
nificant lault noted was the radia­
tion damage sustained by the In­
tegrated Housekeeping Unit (IHU)
memory.

Although PSK is our only way to
receive the digital signals from
FO-1 2, we may also see th is form
o f signal modu lation become
quite common lor terrestrial use
as the advantages become more
apparent.

8JIJAS)BEACONIJAS-l RA 86/11 /16 e 212715e
ge2 676 647 647 791 877 888 862 003 273
648 002 ~B 591 582 5 76 5 78 5811' 689 £111'2
72 1 715 723 7 17 767 678 927 11'00 eee 000
11'111' 111 111'9 000 1£111' 0011' £101 £1£10 80S 00£1

8JIJAS)BEACON1JAS-l Me 86/11 /16 £12127152
Tel . ..tr y lnfor••tionl
.00 <lst)l so1ar cell current . 1.911 <N-4 ) ~

.91 <2nd ) : b . t t ery current ·3.8t l< N-528).A
fl;e2 C3rd) Ibattery vol ta~. • N/l£10eI21.£1 v

on a single mode-JD pass. The
P$K signals from FO-1 2 are quite
strong on a beam antenna with a
simple preamplifier .

Any differences in performance
between the TAPR and G3RUH
units will likely be overshadowed
by the signal levels present . When
the "mailbox" software is loaded
into the FQ.12 computer, activity
will be much more exciting than
just copying telemetry.

Interfacing an FQ.1 2 modem to
a typical amateur radio satellite
station is not easy. Note all of the
interconnections shOwn in Fig. 2.
In addition to microphone, PTI,
and speaker connections, digital
control of the receiver is neces­
sary to counter Doppler shift duro
ing the satelli te pass, Wiring m0d­
tncetrons are nece ssary inside
your TNC. The end result is quite
satisfying, but it is a lot 01 trouble
to make the custom inclusion of
the new modem.

PSK has a 10-20<18 advantage
over the typical 8ell202 AFSK FM
in common use on VHF today.

BJIJAS )BEACONIJAS-l Nl 86 /11 /16 11'21271 53
86 /11 /15 17:1£1:00 JTD ON
yy/.- /dd hhl.-:ss JTD OFF
yy/.-/d d hhlmalSS JTD ON
yy /mm /dd hhl~ISS JTD OFF
yy/mm/dd hhlmmlss JTD ON
yy /mm/dd hhl.al~S JTD OFF
yy/m-/d d hhl~ISS JTD ON
y y/.-/ dd hh: ..:ss JTD OFF

Fig. 1. Fuji-oSCAR 12 telemetry and information received from the
digital beacon. AX.25 protocol with PSK modulation.

Photo C. The JAMSATflAPR Fa-12 modem on top of a TAPR TNC.

experiments with the digital tran­
sponder (mode JD) on board Fuji­
OSCAR 12. At the Space Sym­
posium, JAMSAT (the Japanese
affiliate of AMSAT NA) crest­
dent Harry Yoneda JA1ANG dis­
cussed the challenges laced by
those responsible lor the success
ofFQ.12.

Former AMSAT NA president
Dr. Tom Clark W31WI (Photo B)
demonstrated a prototype modem
to allow a standard packet TNC
access to the Manchester-encod­
ed PSK used for mode JD on the
sate llite. The version Tom demon­
strated included circuitry from the
JARUJAMSAT PSK demodulator
described in the August. 1986, is­
sueol OEXand modulators he de­
veloped in conjunction with TAPR
(Photo C). A lull kit or semi-kit of
parts should be available trom
TAPR soon il interest is sufficient.

A Bri lish version by James
Miller G3RUH has been available
lor several months. Although the
circuit is somewhat simpler than
the JAMSATfTAPR version, it has
been tested and is rather easy to
bui ld. It is presently in stock at
Radiokit, Box 973, Pelham NH
03076; (603)-635-2235. The com­
plete kit is available for 599 (not
including cabinet; requ ires power
supply). Just the PC board and
instructions cost $24.99. A cabi­
net is available for $12. (There is a
flat $4 Shipping and handling
charge-non-U.S. orders please
inquire.)

I have found the G3RUH ver­
sion to be quite functional. Note
theFQ.12PSKtelemetryinF'9_ 1.
This is just a small port ion of the
tens of thousands of bytes of data
received with the G3RUH board

14.-, 7 on yourF_ c.nl

Photo B. Former AMSAT presi·
dent Dr. Tom Clark W3JWf ex­
plains phase-shift keying with the
Fuji-DSCAR 12 digital mode.

Photo A . Dr. Tony England
W00RE talks about future ham­
in-space activities at the AMSA T
Space Symposium.

AMSAT GENERAL MEETING!
SPACE SYMPOSIUM 1986

Take a cool November week-
end in Dallas. add about 150 dedi·
ceteo satellite enthusiasts, mix in
some of the world 's foremost ham
satellite designers and support­
ers, and you end up with the t 986
AMSAT NA (Radio Amateur Satel­
lite Corporation 01 North America)
General Meeting and Fourth An­
nual Space Symposium. This an­
nual meeting gives us a status re­
port on AMSAT and helps shape
our direction for the future .

Presently, our most exciting
satellite activi ty centers on the

Andy MacAllister WASZIB
2310 Romayor Court
Pearland TX 77581
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(602) 488-9755

* VHF and UHF Coverage

* Computer Interlace

* Speech Synthesizer

* 12 VOC Operation

P.O, 80", 31819
Phoenix, AZ 85046

For more information,
write or call: Tra ns Co m , Inc.

703·13 Annoreno Drive
Addison. Illinoi s 60101

Vi..uM.'ter Card accepttd (3 12) 543- 9055

DIRECTION FINDING?
/"

NEWTNC-2 PACKETCN·l CONNECT ALARM

Small Orders Welcome Free 'Tech. Data ' F lyer

Toroidal Cores. Sh ielding Beads. Shielded Coi l Forms
Ferrite Rods. Pot Cores. Salvns. Etc.

This unique device sounds a 1w0 second beep alarm when someone connects 10 your station. It
also turns on a LED "CALL LITE" to Jet you know that a connect has occurred while you were
away. The " CALL LITE" will remain on until you push a button to reset it .

• Installs in minutes- 3 easy connections
• Not a kit. requiresNO ASSEMBLY
• Mounts inside the TNC
• Works wi th any TAPRT:\C·2 fonnat - M FJ 1270, PAC-COM TNC200. AEA PK·80. ETC.

Trans Com CN·I assembled and tested. only $ 19.95
Add $2. 00 for Shipping and Handling 2 YEAR WARRANTEE

Fast, Reliable Service Since 1963

INDIANA HAMFEST
SUNDAY, MARCH 8,1987

Open at 8:00 A.M.
Located on the Indiana State Fairgrounds

Indianapolis. Indiana
The Crouroads of Four Interstate Highways

1-65,1-69,1-70, and 1-74
All Indoors • Over 400 Tables - Free Parking _ Paved
Lots - Forums· Commerical and Flea Market Dealers

Talk·in on the "Mighty 525" . 145.25 MHz

IRON POWDER and FERRITE PRODUCTS

AMICON.
,. J\MGWi1U

12033 OTSEGO STREET, NORTH HOLlYWOOO , CALIFORNIA 91607

New Technology (patent pendmg) converts any VHF or UHF FM receiver into an
advanced Doppler shift rad io d irection finder. Simply plug into receiver's antenna
and external speaker jacks . Uses four omnid irect ional antennas. l ow noise, high
sensiti vity for weak signal detection . Call o r write for full details and pr ices.pD~~PLER SYSTEMS,INC.

* Stuck Microphones

* Cable TV Leaks

* Interference Location

* Security Monitoring
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Fig. 2. BlOCk diagram of the equipment needed tor FD- 12 digital mode.

grams provide only a tabular list­
ing of times and antenna pointing
angles, while others can keep up
with many satellites, constantly
updating their positions on a map
of the earth. There are several
sources of tracking software. A
good place to start is the AMSAT
Software Exchange at the ed­
dress noted above.

The ultimate tracking system is
one that will automatically find a
chosen satellite and then aim the
antennas for you. Such a system
uses special interface circuitry to
lie the computer to the antenna
rotator . Of course , specialized
software is also needed to deter­
mine antenna orientation and to
keep the antenna aimed at the
pred icted satellite position . If
YOU'd like to go the home-brew
route. there was an article in Orbit
MagaZine, issue 11 , for the Apple
computer. The September, 1986,
issue 01 QST has an article about
an RS-232 connected antenna
positioner.

Spectrum West of Sea ttle,
Washington, markets an interface
for the VIC-20, Timex 1000, and
C-64 in conjunction with poten­
tiometer rotators such as the Ken­
pro KR4OOISOO series. Encomm
of Dallas, Texas, recently re­
leased an interface cartridge that
plugs into the game port of the
C-64 or C-128. It is designed for
the Kenpro 5400A or 5600A rota­
tors and works with the C-64 Map­
trak program sotd byAMSAT.This
unit will not work with the older
control boxes for the 5400 and
5600. The older units do not have
thermal cut-offs which are re­
quired for use with the interface.
Encomm promises an IBM ver­
sion soon that will use the serial
port. It will also work with the PCjr.

If you already own a computer
or have access to one, your best
bet is to get a satellite traCking
program. If computers are not for
you, a manual tracking device
will keep you pointed in the right
direction. Remember that satellite
tracking is not difficult to learn. It
will help you make contacts via
the highest repeaters around .•

Computer Tracking

The home computer has be­
come an increasingly popular tool
for keeping track of amateur seter­
lites. With a good tracking pro­
gram and printer, one can make
accurate orbital predictions and
generate a detailed plot for weeks
or even months into the future .

Excellent programs are avail­
able for the C-64, IBM PC and
clones, and many others. Pro­
gram compleXity varies from one
machine to another. Some pro-

kmgitudes of ascending equatori­
al crossings can be determined.
Used in conjunction with the man,
ual tracking aid. the Information
quickly gives you passes that will
be in range 01 your station and the
times that a satellite will be above
your horizon.

Manual track ing works quite
well for low-orb it ing satellites,
such as FO-12, and permits you
to visualize the path of the satel­
lite as it travels around the earth.
With some modifications, trose
aids can be adapted for use with
OSCAR 10 and other satellites
with high elliptica l orbits, but the
chore can be difficult. Because
the orbital altitude is no longer
constant, and due to other orbital
Characteristics, the ground track
is continually changing. Thus, a
new overlay is required every six
weeks or so.

Manual tracking aids can be
built or purchased . The ARAL
sells its OSCARLOCATOR pack­
age, and ZAO Technical Devices
(PO Box 11 , Endicott NY 13760)
markets a device called the Satel­
upee. Instructions on how to put
together and use a manual track­
ing system can be found in The
Satellite Experimenter 's Hand­
book by Mart in R . Davidoff
K2UBC (available for $10 from
AMSAT, PO Box 27, Washington
OC20044).

The cost of a manual tracking
aid is minimal and preparing it for
a pass requires lillie time. Howev­
er, some effort is required to keep
up with the latest equator-cross­
ing information .
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Manual Tracking

For many years, manual track­
Ing aids have been the primary
tools used by satelli te chasers to
keep tabs on OSCAR and RS
satellites. Those aids usually con­
sist of a polar projection map and
some clear overlays imprinted
with signal-acquisition circles and
satellite ground tracks.

An acquisition circle shows the
maximum range of the satellite
and thus its accessibil ity to a
ground station . The ground track
shows the path of the satellite pro­
jected over the earth's surface.
Together, they provide a graphic
means of finding usable passes
and give information for accurate­
ly orienting antennas toward the
passing satellite.

With the help 01anorbital calen­
dar (SUch as those available from
Project OSCAR, PO Box 1136,
Los Alios CA 94022) the times and

votvement from other amateur-ra­
dio and spece-commuraty groups
will be necessary due to the large
scope of the project . Phase 4 will
not include simple satellites. They
will be very sophisticated, tech­
nology-bending experiments in
space using many untried con­
cepts for efficient and powerlul
amateur communications . AM­
SAT NA has approved funding for
the feasibility studies .

satellite Tracking

Enough of these crvstar-bau
sessions.There are other projects
closer to the present, but before
you can pursue ANY satellite ef­
fectively, you will need to know
where the spacecraft are and
where to listen. You need track ing
information.

Tracking can be a simple task
with the help of a number of aids
rang ing from inexpensive me­
chanical plotting devices to com­
pletely automated, compuler-driv­
en rotator systems. Each melhod
differs in cost, function, and com­
plexity. The correct one for you
will depend as much on your pref­
erences and needs as on the
status of your checking account .

Dr. Martin Sweeting G3YJO of
the University of Surrey discussed
the continued operation of the
UoSAT series of amateur space­
c ra ft . UoSAT·OSCAR 9 and
UoSAT-OSCAR 11 continue to
send telemetry in many modes in­
cluding voice, CW, and ASCII to
monitoring stations the world
over. Predictions on the !ife-ex­
pectancy of the remaining RS
sate llites were impossible, but
new replacements may be just
over the horizon.

The Future

Looking to the future was an
AMSAT activity shared by all par­
ticipants at the Dallas meeting.
What frequencies will the new RS
birds use? What experiments will
be on board the next UoSAT?
What's the status of the French
Arsenne project? What can we ex­
pect from the digi tal experiment
on Phase 3C, OSCAR 10's re­
placement? What will the new
modes be like? Two very far­
reaching projects on the active list
for the future include the Packet
Technology Satellite Experiment
and studies on the possibilities for
Phase 4 (geosynchronous ama­
teur radiO satellites).

The PTSE project is based in
the Houston area and may include
a series of small low-earth-orbit
(LEO) satellites demonstrating
packet " digis" with "mailboxes"
in space. The space hardware will
allow uncomplicated ground sta­
tions using a standard TNC and
FM two-meter rig with a simple
"omni" antenna and moderate
power. The user will be able to
" connect, " and then retrieve and
leave messages on the system.
Since the first stage of the project
depends on the use of the space
shuttle, it will be a long-term un­
dertaking.

Projecting even further is the
Phase 4 prorect. The anendees at
the Space Symposium showed
their intense interest for geosyn­
chronous hamsats by packing the
meeting room for AMSAT vice
president for eng ineering Jan
King W3GEY's technical review of
the topic . Thiswasat7:30a.m. on
Sunday. In addition to all of the
fantastic possibilities of a satellite
suspended over one area of the
earth, Jan pointed out the enor­
mous cost in lime and money
needed to pursue the project.

Some of the goals of Phase 4
include spectrum occupancy of
the VHF, UHF, and microwave
bands and public benefit with edu­
cation, emergency preparedness,
and international exchange. In-
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Media

The common photographic me­
dia fall into three categories­
printing on photographic f ilm ,
direct print ing on standard photo­
graphic enlarging paper, and di­
rec t printing on heat-processed
photographic paper. In the case of
film , the system is designed to
produce a photographic negative
from which contact prints or en­
largements can be made.

The primary advantage of film is

Facsimile Recorders

A FAX recorder is a combina­
tion of electronics and mechanics
that, in one way or another, ends
up printing an image directly onto
a piece of recording paper .
Recording media may be various
types of photograph ic material,
where the image is "painted" us­
ing a modulated fight source, or
the medium may be an electro­
stat ic or electrolyt ic paper in
which the image is created byap­
plying a modulated voltage to the
stylus, creating mechanical or
chemical changes in the paper
that produce the image. Photo­
graphic media always require
some sort of processing to view
the linal image, while electrostatic
or electrolytic media usually pro­
duce the image directly.

FAX recorders can also oectas­
sified in terms of how they handle
the paper. In drum-type record­
ers, the medium is loaded a single
sheet af a time, and each picture
requires loading of a new piece of
media material. Continuous-feed
recorders feed the medium from a
roll and can typically print a large
number of pictures without reload­
ing. Before looking in more detail
at media and design. some gener­
al observations are in order.

All FAX recorders ach ieve the
proper speed for the equivalent of
honzontar and vertical scanning
by using synchronous or stepper
motors in COnjunction with various
kinds of mechanical drives. This
means that any home-built FAX
project involves both mechanics
and electronics (for signat pro­
cessing. ttmebeses. and motor
drives).

To print a decent FAX picture,
all of the mechanical elements
have to funct ion with a high de­
gree 01 precision; this makes the
construction of a FAX recorder a
more demanding exercise for
most people than a comparable
CRT display. In all fairness. it can
also be fun , if occasionally frus­
trating, if you like to fiddle with
" gadgets."

phor types for the CRT, you can­
not " see" the entire image at any
time. This means that the CRT
display must be recorded using a
time-exposure photograph. usual­
ly taken in a darkened room or
with a light-tight hood. Physically,
the monitor approach can range
from an external " black box" driv­
ing an oscilloscope or modified TV
or computer monitor chassis for
display , up through dedicated
monitors with everything built into
a single cabinet .

With a small CRT (five inches or
less), it may not be possible to fo­
cus the scanning raster Sharply
enough to achieve the full800-line
resolution expected in, say, the
WEFAX format, although the pic­
tures Irom a small-screen display
can be ent irely sat isfactory. Full
resolution can usually beobtained
with screen sizes of eight inches
and larger.

Advantages include simpliCity,
low cost, and inherent multimode
capability. Most of the disadvan­
tages involve the need to pho­
tograph the image. Instant pic­
tures will requ ire the use o f
Polaroid'" film and cameras, and
this can run into some expense if
you take a lot of pic tures , not to
mention the fixed (and relat ively
small size) format of the result ing
photograph .

The use 01 35mm cameras and
film reduces costs considerably
and permits any desired final im­
age size (with enlargements from
the original negatives). This ap­
proach works well il you are al­
ready into photography. but some
war!< and delay are always to be
expected before you see your
pictures .

simple and versati le . providing
many a newcomer to the hobby
with his or her first views of the
Earth from space.

A basic analog CRT monitor
has very few circui t elements. You
need video circu its to convert
subcarrie r amplitude to bright­
ness variations in the CRT trace,
a timebase to provide either 4­
Hz or 2-Hz trigger pulses for the
horizontal line sweep, some hori­
zontal deflection circuits to scan
the raster from one side of the
screen to another during the in­
terval between trigger pulses ,
and a vert ical deflection circuit
to scan the raster from top to
bc ttcm in either 400 seconds
(WEFAX, 24o-line METEOR. and
visible or IR NOAA APn or 600
seconds (simultaneous visible
and IR NOAA APT or 120-line
METEOR).

Phasing circuits and control 01
vertical sweep are usually manu­
al, reSul ting in an extremely sim­
ple design. Since a single time­
base can generate both 4- and
2-Hz signals qu ite easily and
since multiple sweep rates are a
simple matter of switches and ad­
justable pots , the CRT monitor is
inherently a mutnmooe device ,
easily constructed or modified for
display of any di rect-readout
satellite format.

Essent i ally a CRT monitor
" paints" the incoming satell ite
image on the screen in real time.
Given the range of available phos-

EATHERSAT
Dr. Ralph E. Taggart WBBDQT
602 S. Jefferson
Mason M/48854

SATELLITE
DISPLAY SYSTEMS

Feedback! Although th is is al­
ready the fifth column to appear in
print, only a single one has actual­
ly hit the stands as I sit down to
write thi s one! Already, however, I
am beginn ing to get some initial
feedback, much of which I hope to
incorporate as we go along.

One persistent theme in the
early letters concerns the busi­
ness of actually displaying the
satellite images-usually ex­
pressed as a request for recom­
mendations as to the " best" dis­
play system for the satellite
stanon. There are many ap­
proaches to satelli te image dis­
play , and none of them is "best"
from all points of view.

Since this is bound to be a re­
curring theme, I will devote this
column to a basic description of
the various approaches . Detailed
descriptions of projects of each
type can be found in the Weather
Satellite Handbook. and other
sources. This time around , I will
confine the discussion to the ba­
sic approaches, along with the ad­
vantages and disadvantages as
they occur to me.

As far as the approaches are
concerned, there are three prima­
ry ones , some with functional sub­
divisions . They include analog
CRT displays, facsimi le record­
ers, and digital scan converters.
These three quite different ap­
proaches to image display need
not be considered as completely
separate, however. With careful
choice in the selection of circuits
used, many components from one
project can be used in another.

This " modular" approach to
design forms the basis for the
projects described in the latest
edition of the WSH. facil itating the
growth in sophistication of your
station with time. In fact, it is en­
tirely possible 10 have one central
console that will drive all three
forms of display with no duplica­
tion of common circuit modules if
you want to go that route .

Analog CRT Monitors

CRT monitor circu its are very Photo A. A photographic FAX print of an old NW WEFAX IR quad.
appealing to new satellite expert- printed on a photographic version of the FAX recorder described in the
menters because they are both Weather seteute Handbook.
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Table 1. TIROS/NOAA orbital predict data.

Date 01 February 1987
Spacecraft NOAA-9 NOAA-l 0
Orbit Number 11011 1939
Eq. Crossing Time (UTC) 0001 .33 0041 .33
Longitude Asc. Node (Oeg. W.) 135.63 n .46
Nodal Period (Min.) 102.0851 101.2979
Frequency (MHz) 137.62 137.50

These orbital parameters are projected two months in advance
due to deadline considerations. Accumulated errors due to un­
compensated orbital decay and other anomalies result in expec­
tation of errors up to two minutes and possibly as many degrees
in terms of the crossi ng data and possible small changes in the
indicated period. Users requiring precision tracking data should
rely on more current sources.

that extremely sensitive film ca n
be employed, permitting the use
of a low-level light source, such
as a modulated LEO. The dis­
advantages of film include the
high cost of cut-sheet film and
its limited avai lability, and the in­
convenience and time involved in
wet-processing bot h f ilm and
prints.

Direct printing on standard en­
larging paper is the most common
approach to a photog raphic FAX
system. The electronics must be
designed to cause a positive im­
age to be printed on the paper,
and only the paper need be pre­
cessed. Images can be of excep­
tionally high quality and, like all
properly designed FAX systems,
this one will always give you a full­
resolution image. The paper is
quite a bit less expensive than
an equivalent size of cu t-sheet
film , and processing is less de­
manding . You do have to main­
tain a min imal darkroom, prefer­
ably with the recorder located in­
side it, but such a system can pre­
duce p ictures of the highest
possible quality to justify your
added effort s.

Heat-proc essed photographic
med ia are produced by compa­
nies such as 3M and are used in
recorders like the Harris Laser­
fax.... They handle like conven­
t ional photographic paper up
through the exposure, but differ
in that the processing involves
runn ing the paper through a set of
heated toners to bring out the
image.

The images can have all of the
inherent qual ity 01 a standard pho­
tographic FAX system and yet
avoid the disadvantages 01 " wet"
darkroom processing . Despite
this advantage, I do not like these
papers-even after extensive ex­
perimentation.

First. the images will darken
with extended exposure to normal
room light ing . They will retain
their original dynamic range only
il stored out of the light . Second ,
once exposed to room light for
however short a period, any fur­
ther exposure of the paper to high
temperatures will completely
blacken the image. I discovered
this one day with an astonished
look at some prime prints that I left
in a briefcase in a car on an Au­
gust day!

All 01 the photographic paper
systems share a common prot;
lem retated to the lact that the
papers are far less sensitive to
light than film. Th is requires a
fai rly intense modu lated light
source for exposure , usually

a glo w-d isch arge cra te r tu be
of some type. operated from a
high voltage supply (300-400 V),
used in conjunction with a lens
system.

The crater tubes are becoming
harder to obtain, and costs are
definitely on the rise. Fiber-optics
and solid-state lasers represent
one possibility for the next gener­
ation of alternatives for modulated
light sources.

Elect rostat ic and elect rolytic
media have the advantage of
producing an immediate image
without additional processing .
Electrostat ic papers work by ap­
plying a high voltage to the
paper, bu rning away va ry ing
amounts of a white surface layer
to expose an underlying black
base layer.

Of the various electrical papers,
electrostatic media have the po­
tentialtc produce a fine grayscale
(in true black and white) that can
approach , although never truly
equal , photograph ic paper in
quality . The papers are dry and
require no special handling or
storage, the image can be printed
in normal light, and the images
are absolutely permanent short of
conditions that would discolor any
normal paper products . The prin­
cipal disadvantage 01 such papers
is that they produce a small
amount of smoke dUring the pnnt ­
ing process.

Electrol yt ic pape rs work by
means of the appl ied stylus
current . inducing a proportion­
al chemical react ion in the pa­
per that causes it to darken at
the point of applied current. The
quality of the result ing gray­
scale depends upon the scecu­
ic type 01 paper, and most result
in a sepia-and-white image in­
stead 01 a strictly btack-and-wtate
rendition.

These papers must be moist in
order to function, a factor in both

sto rage and the design of the
recorder so that the roll 01 paper
(most are used in continuous-feed
machines) stays moist until all the
material has been used.

Image pe rman ence varies
greatly with paper type. The best
papers will crsccrcr only stight­
ly with time, but many grades
will darken or fade to the point
where the images are eventually
useless.

Elect rolytic systems excel in
the continuous-leed mode, where
large numbers of images must
be produced and analyzed but
where archival qualities are not
at a premium. If the number of
pictu res required is smaller, elec­
trostatic recorders can prov ide
a noticeable increment in quali ty
and permanence with a high lev­
el 01 conven ience. Photograph­
ic systems can provide the apex
01 quality, but are usually best
suited to a row image votume
given the additional processi ng
requirements.

FAX recorders, whether home­
constructed or modified trom
commercial surplus, offer lull-res­
olution capability with image qual­
ity dependent on the specific
medium.

The major operational d isad­
vantages of FAX systems are
two fold . Firs t. the mechanical
nature of the system conlines
you to a single size format and,
since motors and gears control
"scanning" rates . it is more dif­
ficult to achieve mullimode ca­
pabil ity with a FAX recorder than
is the case with a CRT or scan
converte r system. Second , a
FAX machine has to be led paper,
and the budget lor paper and pre­
cessing chemicals (il needed)can
become burdensome if you want
to handle large numbers of pte­
tures, such as the daily image out­
put of a spacecraft like GOES
Central!

Digital Scan Conversion

Digital scan converters accom­
plish the seeming miracle of tak­
ing a srowly arriving satellite
pictu re and converting it for dis­
play on a standard TV monncr. tn
principle, all such systems op­
erate by converting the incom­
ing video variations to numerical
values that are stored in sol id­
state memory as they arrive .
Whi le the information must arrive
slowly in the normal satellite video
tormet . the output 01 the memory
can be cycled at extremely last
speeds to create a non-fading im­
age on a TV monitor, which will
persist as long as power is appl ied
to the system.

Scan conve rters have two pn­
mary configurations: hard-wired ,
in which all of the image sampling
and output functions are wired
into the unit, or the more desir­
able microprocessor-controlled
mode, where image sampling and
display are under software con­
trol. The latter includes scan con­
verters controlled by a variety
of small microcomputers . The
WSH delves extensively into both
the theory and construction of
scan converters, and I will not re­
peat much 01 that basic lnrorrna­
tion here.

Suffice it to say that there are
two primary constraints on the
quality (resolution and grayscale
capability) 01 a scan converter.
The first is the size of the memory
available to store the image data.
This was a serious constraint in
the days when microcomputers
were timited to 54K 01 available
RAM. But with various approach­
es to extending memory capacity,
together with a steady drop in the
price 01 memory,.iI is now practi­
cal to store an entire image at es­
sentially full-resolut ion with so
many grayscale steps (255) that
you cannot perceive the digital na­
ture of the image.

The real bottleneck is the TV
display. Depending on the set or
monitor, spatial resolving capa­
b ilities (in co nvenient digit a l
terms) will range Irom a low of
256 pixetslline with 256 lines in
a non-interlaced display to a max­
imum of about 512 pixelslline
with 512 lines for a top-line dis­
play with fUlly funct ional inter­
lace. Sixteen grayscale steps/pix·
el usually provides acceptable
tonal rescnmon, and if you go to
32 or 54 steps/pixel, the results
are indistinguishable from analog
on the best standard monitors.
With appropriate sampl ing. either
from the incoming picture Of from
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er for your system, it will generally
be less complex than a stand­
alone recorder simply because
Ihe computer can handle many of
the control funct ions that have to
be hard-wired into a dedicated
FAX recorder.

The future of scan converters is
very bright , not only as the prima­
ry di splay system in a station but
as a usefu l adjunct 10 other dis­
play systems. The flexibility 01 a
computer-controlled display is al­
so at the heart of any upgrade to a
high-resolutio n VISSR display
with GOES or HRPT display from
the TlROS/NOAA spacecraft (see
last month).

Picture of the Month

Since I have spent a fair amount
of space talking aboul FAX, this
month's picture is a photographic
FAX print of an old NWWEFAX IR
quad, printed on a photographic
version of the FAX recorder de­
scribed in the WSH.

Note

Reference s to the Weather
Satellite Handbook refer to the
third edition , available d irect ly
from yours trUly for $12.50 plus $1
shipping in the U.S. or $2 else­
where.•

Phantom Signals?

Don' t let its small d imensions (4"x3"x2") fool you- the
Grove Minituner III is a big weapon against images,
intermod and phantom signalson your short wave receiver !

This short wave/l ong wave pr e-select or is designed to
boost performance in the 100 kHz-30 MHz f requency
range. If you own one of the popular general coverage
commun ications receivers and are using an outside an­
tenna, you NEED this extra measure of select ivity.

No power required. Simply co nnect between your
receiver and antenna. Equipped for standard PL-259 con­
nections. Only $39 (free UPS sh ipping; ' 5 U.S. M ail/P.P.).

-"Grove Enterprises
140 Dog Branch Road
Brasstown, N.C. 28901

age and hence the wait for the
hard-copy version is rarely an
issue.

Still another technique, large­
ly unexploited, is to use a FAX
machine to make your copy! As­
suming the image is in memory,
there is no reason why the com­
puter, with the help of some exter­
nal circuits, cannot output the im­
age in a format the FAX machine
can print withOut difficUlty. Note
that the computer controls the out­
put funct ion in this case, so there
is no reason why the output formal
has to match the original image
format! In effect. any FAX ma­
Chine could print a satellite image
as long as the computer cou ld for­
mat the image for the machine in
question .

A major advantage here, aside
from being able to print out any
satellite image on any FAX sys­
tem , i s that yo u need on ly
print images of particular inter­
est. With the FAX recorder alone,
you must print the picture 10 see
what it contains. II it is not particu­
larly interesting, you have wasted
the paper. With the scan con­
verter, you get to watch a lf pic­
tures, but need print only tnose
you went.

II you want to build a FAX print-

Meet the Eliminator.Model PK1·L
Wiled I TeSled

L ist pfOce-S209 9S
Amale" r net_ U T9.9S

displayed at the theoretical limits
of resolution of the video format in
question.

If you have more RAM avail­
able in the computer, the task is
even easier, even if it requires
some tricky memory manage­
ment. In the case of an IBM PC or
clone with 640K, for example, the
entire image can be sampled and
stored at essentially full resolu­
tion. Your basic display capability
can then be used to view a sam­
pled version 01 the whole frame or
you can " zoom" in on the con­
tents of memory for a more de­
tailed look at any portion of the
Image.

A microprocessor-controlled
scan converter can do many oth­
er things as well . It is possible
to process the image for enhance­
ment or any other purpose (the
subject of a future corumrq. You
can ge nerat~ false-color dis­
plays , images, or portions of im­
ages; you can save them to disk
for later recall. The possibilities
abound!

The only real drawback to a
scan converter is obtaining a per­
manent copy of a picture of partic­
ular interest. Roll-film photogra­
phy from a mcnncr is convenient
since you already can see the lm-

-----

•
THE FIRST CONTROLLER DESIGNED

FOR PORTABLE AND SOLAR·
POWERED STATIONS

• LOW 25 mA C"rren t dr~"n.
• Mon ia l " ,e si ze-lightweight
• A ll met. l. shielded enc los" re,
• On·board Li l hi"m 8altery RAM bllckup.
• On·board .... tchoog tOt .eli.billty,
• Stand••d 0 8·25 Connec tors
• Outpu t sign.l indicates -ce-eeesee'' Slat"s.
• Ooes nOl require squelched audiO,
• 8K RAM-32K ROM ,
• Ramole Commlll'l(! MOOe l Ot Unane<>de<l operation.
• Hard... 'e commal'l(! lockou t lor $l!C"rity
• Comm.l'l(!s comp. tible ...i th ou r Model P,O.
• Retains all Ol her l eat " res o f me Mod el PK1.
• h l ra IIQ linas 10 ' spedal applicat ions.
• AX·25 & VADC Protocoll.
"-" .-q"i..menl: 9 to 15 'loll. DC • 25 mA typ i<;a l
D1menlions: . 6 X 59 X 10 inc".,. Tot.1 w.l9hl; 12 OlS.

CiLB PACKET RADIO
GOES PORTABLE

GlB El.EC I Kv...~;:).INC.
151 Commerce Pkwy., Buffalo. NY 14224 716-615-6140 910 4

Pl.... _ ," C.II S'$", $$10 No,""" . , ... NOCIO N. _ . ... ."" n<>;
e"" '~C I G1B~ ~<Id;lio,..'I~ro ~~d • • • il.,," ~r"",..... 0'''' ~~.. _ o/ /,_omir.,. ~ntI _ ...........,... ",...1«10< _ ........
e....o·.... .. ...._ 0In1'S "'" _~_ ..~"" .....

"'-" _ F"££ c"~k>9. we .. v,.. ..1<:_

a larger image data set in memo­
ry, very fine full-frame images can
be displayed even though they
lack the lull resolution of the im­
age format .

When one considers that a scan
converter can display all of the
products of a given satellite au­
tomatically, without using a sin­
gle sheet of paper, the appeal
of these devices is understaoo­
able! The WSH describes an ex­
tremely simple display board with
32K of res iden t RAM that will
display a 256 by 256 image with
16 grayscale shades, which can
be used with Virtually any comput­
er, assuming software is avail­
able, to provide satellite image
display.

How you get more resolution is
a matter of the memory capacity
of the host computer. In the case
of my trusty Color Computer,
which has lillie more ava ilable
RAM than the display board itself,
the solution is to sample smaller
portions of the image at higher in­
tensity. You may be limited in ba­
sic display capability , but the re is
nothing to slop you from display­
ing progressively smaller portions
of the image at that same resolu­
t ion , the resu lt being that the
patch you choose to look at can be
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SHOW IT IN STYLE-Full color OSLs
by Smith PrintIng. Ffom your printsl
slides. Sample packet. SASE. 20420
cernaven Drive, Saugus CA 91350;
(805r251-7211. BN6518

WANTED: I am very limited on funds,
loo king lor Jater model Digital HF
Transceiver. Physical condiliorl unim­
portant as long as in good worll ing
order. D. Hohensee KAeElD, 217 N.
Hamilton, Prall KS 67124. BNB519

BURGLAR ALARMS_BOOMING
BUSINESS. Commercial-Aesidenlial.
Terrif ic part-time business. Phone
(616}-455-2339anytime. Security see­
tron ics International. PO Boll 1456.
Grand Rapids M149501 . BNB521

ROTATIN G TOWER SYSTEMS ,
INC- O ffe rs complete hardware
syslems to rotate 45 and 55 towel'.
Wfile or call for further details and
prices. Boll -4-4 . Prosper TX 75078;
(214}-347·2560. BNB520

SATELLITE SYSTEMS DISCOUNT
CATALOG- $2 (relundable). Orion
Descrambling Manuat-$19.95 .
LSASE-broctlure. Microlronics. PO
Bo _ 2517-BB. Covina CA 9 1722.
BNB513

MOSLEY Classic CL 10-15 beam ,
COR HAM-M rotor. 100-11 RG-8IU and
rotor cable-all lor $99. DX100 trans·
mitter $25. HW·101 kit $45. SX-l01
$35. GenRad 1601-.'1 VHF bridge $39.
Pick up only. AI Coolcson W1FGX , 2
Baywater Dove. Darien CT 06820;
(203)-655-8002. BNB515

QSL CARDS . Choose from Sill beauti­
ful new designs Of custom printed t-orn
your art . Write for free samples. sao­
dollar Press. PO Bo_ 30721). Santa
BarbaraCA93130. BNB5t4

SSB CRYSTAL FILTERS, 9.ij.MHz,
2.2-kHz bandwidth, 6 pole, with data;
$20 postpaid. O.E.M. quantity avail­
able. ICL7117 DVM chips. drives 3-1/2
digit LEO direclly. same as 7107 plus
hold, with dala; $6, 21$10, postpaid .
Dentron Scout CAP. transceiver, 4
MHz. 100 Wa"s. new: 1250; A.C.P.S.;
$75. postpaid. George J . Misic. 14481
Wall Road , Novelty OH 44072 .
BNB516

LEARN MORSE CODE JN 1 HOUR.
Amazing new easy technique, Money·
back guarantee. $5 . Bahr, Depl. H,
2549 Temple Street N.E.• Palm Bay FL
32905. BNB517

MILITARY BATTERIES: For the PRC
8-9 and 10 Radio . $4 each plus shi~

ping_ large quantity discounts, Send
inquiries to Gary Badfak , 11781 East
Drive, Fife Lake MI 49633,or call (616r
879-4218. BNB512

HOME·BREW PROJECTS LIST.
SASE WB2EUF, PO Boll 708, East
Hampton NY 11937. BNB509

WANTED: EQUIPMENT AND RELAT­
ED ITEMS. The Radio Club of Junior
High SChool 22 NYC. Inc. is anon-prof.
it organ ization . granted 501 (c)(3)
status by the IRS, incorporated under
the laws of the State of New York with
the goal of using the theme of ham
radio 10 furttler and enhance the eco­
cation Of yQI.lng people, Yoor property
donation would be greally eppreciat ­
ed and acknowledged wil h a receipt
for your tax·deductible donation.
Please contact WB2JKJ Ihrough the
Callbooll or telephone (516}-674-4D72,
24 hours, seven days a week. Thank
yQI.l! BNB506

LASERS: lIIustraled how-to manual on
ham radio use of lasers . 112 bound
pages of practical information, plans,
schematics, photos, sources of il18ll­
pensive parts. $13.96 ppd. Steve Noll .
1288 Winlord. Ventura CA 93004 .
BNB510

DESIGN ANTENNA TRAPS quickly
and accurately with)'OUrApple II. Send
$ 10 for program disk and manual,
SASE for more information. Wl HUE,
119-7 Buckland Streel, Plantsville CT
06479. BNB51 t

TEN-TEC, now shipping new bolled
USA-made, latest 1987 factory moe­
els . Corsair II, Century 22. Argosy II
transceivers. Titan linear amplifier.
229.'1 2-kW an tenna tuner, acces­
sories, and antennas. For best Ten.
Tee deal . write or pnone Bill Slep . S1ep
Electronics Company, Highway 441.
O tto NC 28763 ; (704)-524·7519,
BNB508

APPLE lI + /c/e MORSE CODE PRQ..
GRAM . Menus. 3 1 modes, lesson
plans, graphics, word processor. 1­
100 wpm. etc. Write LARESCO. PO
Boll 2018, 1200 Ring Road, Calumet
City IL 60 409; (312)·89 1'3279 .
BNB507

ATTENTION' Kenwood T5-4305. TS­
440S. TS-940S; ICOM 745 and 751;
veesu FT-757GX owners! Modification
lor general-coYerage transmit the right
way . S5 each or 3 lor $10. Many other
mccseveneere. Money order or cash to
W.Thomas, PO Boll 96, Uniontown PA
15401. BNB503

POST CARD OSL lOT--Corwetts post
cardS and pholos to OSLs! Stamp
brings circular. K-K Labels, PO Boll
412. Troy NY 12181.0412. BN8498

digits. 5" wide by 1·114 · metal cabinet.
Sen<l $2 for information. Receive a $30
discount. Includes accuracy compari­
sons oftha simple BCD and offset {May
73} readouts, found in new radios,
against our "Calculating Frequency
Counler" reaoouts. P1easa be specific.
Grand Systems, PO 8oll33n, Dept. A,
Blaine WA 98230. BNB496

LEARN CODE on your IBM PC (or
compatible), Commodore C-64/128, or
Macintosh. CODE-PRO takes you from
no know ledge 10 prof ic ient copy .
Specify compl1ler. $10 plus 12 s&h.
Trio Technology. Depl. 861 , PO 80_
402. Palm Bay FL32906. BNB490

DIGITAL AUTOMATIC DISPLAYS lor
FT·101s, TS·520s, Collins. Drake ,
Swan, Heath, and all others. Sill 1/2'

WANTED: Old Western Electric , RCA,
RadiOIron, Mcintosh , MaranlZ, Dyna­
CO, Telefunken, Tanl"lOy, Allee-tubes,
speakers. amplif iers. Maury Corb,
11122 Atwell , Houston TX 77096;
(713rn 84343. BNB479

" HAMLOG" COMPUTER programs.
17 modules aUlo4ogs. sorts 7-band
WASIOXCC . Full-feature editing, Ap­
ple $14.9S.IBM or CP/M $24.95 . Much
more, KA1AWH, PO Bo_ 2015. Pee­
body lolA 01960. BNB467

CAB LE TV CONVERTERS and acces­
sories of every description. (Dealers
wanted.) Catalog $1. Crosley (L), eo_
771, Champlain NY 12919. BNB473

FIND OUT what else you can hear on
your gBneral-coverage transcewer or
receiver. Join a shortWave radIO listen­
ing club. Complete information on ma­
jor North American clubs and sample
newsletter $1. Associat ion 01 North
American Radio Clubs. PO 80_ 462,
Northfield MN S5057. BNB464

Number t5 on you. F_bKt< c...cI

OSL CARDS- Look good with top
quality printing. Choose standard de­
Signs or fully customized cards . Bener
cards mean more relums 10 you. Free
brochure, samples. Stamps appreciat­
ed. Chesler OSLs. Depl . A. 310 C0m­
mercial. Emporia KS 66801 . BNB434

TOWER CLIMBING SAFETY BELTS
and accessories. Free specs. Avatar
MagnetsW9JVF, 1147N. Emerson 17,
Indianapolis IN 46219-2929 . BNB458

ARTER'N'BUY

No discounts or comm issions are available . Copy must be received in
Peterborough by the filth of the second month preceding the cover date,
Make checks payable to 73 Magazine and ser'ld to : Hope Currier, 73

Barter 'N' Buy advert iSIng must pertain to ham radio producls or services.
o Individual (noncommercial) • . . • • • • • • • • • • • • • • • • • • • • . 25c per word
D Commercial •...••.• _. • • • . . • • • • • • • • • • • • • • • • • • • • • • • flOC per word
Prepayment requ ired. Counl only fhe words in the lerl. Your address is
free, 73 cannot verify advert ising claims and cannot be held responsible
for claims made by the advertiser. liability will be nrnnec ic making any
necessary ccrrectons in the no_I available issue. Please print clearly or
type (double-spaced).

RAD IO TRANSC RIPTION DISC S
WANTED. Any size. speed. W7FIZ_
WG, 80_ n4, Redmond WA 98073­
0724, BNB347

XEROX MEMORYWRIT ER-parts.
assemblies, boards, manuals. Free
help WIth service problems. W6NTH.
80_ 250, Benton AR 72015; (501r776­
0920. BNB404

THE OX'ERS MAGAZINE. Up-to-date,
informative. interesting. Compiled and
ed ited by Gus Bro.....ning W4BPO ,
exec Honor Roll Ce rt ificate 2-4 .
Send IOf free sample and subscription
in formation today . PO Drawer OX,
Cordova SC 29039. BNB261

r - -- - - - - ,
I I

I I
I I
I I

I I

I I

I I
I I
I I
I I

Magazlne . WGE Center , Peterborough NH 03-458.L ~

QSLs toorder. Varietyol styles, eoIofs .
card slock. W4BPO oste. PO Drawer
OX, Cordova SC 29039. BNB260

MARINE RADIO: Marconi canada CH­
125 synthesized AM/SSe trenscewer,
22 channels on 4, 8. and 12 MHz, 125
wane. 12 V de. Neverused, list $1,995.
asking $1 ,495 . PGfry Donham KW1D,
70 Ate. 202 North. Peterborough NH
03458. BNB047

HAM TRADER YELLOW SHEETS, in
our 24th year. Buy, swap, sell ham-fa­
dio gear . PUblished twice a month. Ads
quickly circulate-no long wail lor re­
kills. SASE for sample copy. $12 for
one year (24 issues). PO Box 2057,
Glen Ellyn IL 60138-2057 . BNB412

IMRA_lnternat ional Mission Rad io
Ass oc iat ion . Forly countries, 800
members. Assists missionaries with
equipment loaned . weekday net.
14.280 MHz, 2-3 p.m. Eastern . Broth­
er Bernard Frey, 1 Pryer Manor Road,
larchmont NY 10538. BNB326

MILITARY TECHN ICAL MANUALS
!Of old and obsolete equipment. 60­
page cata log. $3. Military Technieal
Manual Service, 2266 Senasac Ave.,
Long Beach CA 90815 . BNB045
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' 0 -Y E s-, - Mail to: 7~'s Instant ICOM Sweepstakes I
I

Circulation Dept. I
70 Rte. 202 North

• Peterborough, NH 03458

I Enter me in 73's Instant ICOM Sweep- I
I st a kes and start m y su bscr ip tio n to 73 I
I Amateur Radio for the term checked: I

I D O ne year for $19.97 D Tw o years for $34.97 I
I D Ch eck enclosed D M C D V1SA D AE I

I Card # Exp. Date I
I D No, [ do not wish to subscribe now, but please enter I

my name in 73 's Instant ICOM Sweepstakes .
I I
I Name Call I

I Address I

I City State Zip I

I Offer valid only in the U.S., its territories and possessions. Please allow 6 weeks I
~or delivery ollirsl issue. _ _ _ _ _ _ _ _ _ 1~6S"':.J

(No Purchase Necessary)
O FFICIAL R ULES

:l " "'" , .. 01_'" '0.11 ,,,,ok. ,. ," 'h. US" .I<m'o".. or><l poMe............ 1>0 ...
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Imagine this complete (COM station as the center of attention in your
new shack! Yes, we're giving it all away in 73's Instant ICOM
Sweepstakes. Here's what you could win:

... The ultra-compact IC·735 all-band. a ll-mode ifF t ransceiver w ith 12 tunable memories.
100 Walls output , and a genera l-coverage receiver .
AND

... A PS-5S switching power supply .
AND

-te: The critically -acc lai med 8M-IO desk microphone with a built -In graphic eq ua lizer.
AND

... The amazing AT·ISO automatic antenna t uner.
AND

• The GC·5 World Clock to log a ll th e hours you ' ll p u t o n your n ew rig!

Get a pencil right now and fill in the attached entry
blank-a nd start making room for your new ICQM
stat ion!
I:\'STANT SAVINGS You 're always a winner with
73: Subscribe now and pay only Sl9.97 for one
year-you save over $15 off the cover price! Or put
over 535 back in your poc ket when you sign up for 2
years !



AUSTRALIA

J . E. Joyce VK3YJ
44 Wren SCreet
Altona 3018
Victoria
Australia

ors (the Bri tish Superchannel ,
Brazil 's Globa network out of
Monte Carlo, and Ted Turner's
CNN plans lor Europe). Even
state-contronec TV is going to be
a part of the TV picture, according
to Sartori, who reports that , lor ex­
ample, as early as 1979 the Com­
munist Party Central Committee
in Moscow condemned govern­
ment-comroued TV lor its "formal­
ism, verbosity, propaga ndistic
cliches, gray commentary style .
and mechanical repetition of offi.
cia! truths to the detriment of cre­
ative interpretation." [Wow!!1

l ook at what you started , radio
amateurs of the world! What are
you doing now to help the world 's
people understand each other as
you understand each other al­
ready?

A glObal Village? You bet! Look
at the report from Rail Beyer
DJ3NW below. All about the
Federal Republic of Germany?
Nope. All about the Italian beacon
robot. IY4M. And Rune wance
SM lJCOP reports on the Eu­
ropean License: more boundaries
vanish. One world, coming to your
neighborhood soon ....

ALARA

On the 30th of June, 1975, a
group of women interested in
amateur radio met in Melbourne
and formed the Ladies' Amateur
Radio Association, now A(us­
tra li an) LARA. Norma VK3AYL
(now VK2DJO) was foundation
president . With more than 200
members today, ALARA's main
aim has been to encourage the
active participation 01 women in
amateur radio. ALARA has an
award , contests, trophies, nu­
merous nets , and a quarterly
newsletter.

The official net is on ±3.580
MHz at 1030 UTC Mondays (1000
during dayl ight saving time), link­
ing YL operato rs all over Aus­
tralia. The net allows YL newcom­
ers to try their hand- to overcome
mike shyness and say hello. All
are welcome. The monthly meet­
ings are held on the net on fourth
Mondays (except in December).

•

•

Our Global Electronic Village.
An electronic globa l community
began to form when the lirst wire­
less transmission was completed
across a national boundary. Radio
amateurs were its first ci tizens
and still are sinews and muscles
for this new mega-village. What
part will amateur rad io enthusi­
asts play in the future as TV
becomes one of the strong links
between all peoples everywhere?
Hams have a common language
and a common (technological)
culture; this will not be the case
with TV viewers. It is time to think
abou t th is because before you
are 15 years older TV's biggest
market in the wor1d will be China,
although at present, in China and
Ind ia, where nearly half of the
Earth's population lives, the "TV
culture" is just now beginning .

Carlo sarton. writing in Panora­
ma lof Milan. Italy-excerpted in
World Press Review, December,
19861. report s on T V' s rapid
growth since its birth in England in
1936. The U.S. was tirst tc have a
TV culture, then it came in the ear­
ly fifties to industrialized Europe
and Japan, the Communist bloc
countries in the late fifties, and
Latin America and Africa in the
sixties. Some dates 01 nations get­
ting TV: South Africa in 1976, Sri
Lanka in 1979. Burma and Swazi­
land in 1980 , Mozamb ique in
1982, Nepal in 1964, and now,
Papua New Guinea.

In the U.S. today there are 300
private (non-network) stations; in
Europe, national borders have no
meaning to TV as a result of Mur­
doch 's satell ite Sky Channe l
(reaching six million homes in 10
nations) , and other such endeev-

pages and the index. It is a fasci­
nating list that appe ars to be orga­
nized alphabetically by country
(with a slip here and there-in the
index, anyway, where Austria is
followed by Austral ia. Japan by
Hungary. then Japan again-bot
these were probably draft pages
that we got) . The list starts with
OX Widows Award (Australian?),
goes through Worked All Malay­
sia, and ends with the San Cristo­
bal Award (must be Venezuelan).
The booklet is available for 3
pounds. U.S. $8, or 15 lACs from
Mrs. Sue Squibb G tTZU, 36
Frogna l Gardens, Teynh am ,
Si tt ingbourne , Ken t ME9 9HU ,
England .

sbteentn SARTG RTT Y Con­
test Results. August 's Scandina­
vian Amateur Radio Te letype
Group 1986 World ATTY Contest
results listed two U.S. stations in
the top ten: WA7EGA in second
place and WB5HBR in sixth place.
Ten U.S. calls were among the 78
logs submilled . The top five in
Class A (si ngl~), B (multi). and
C (SWL) were :
A , G 4S KA 219,600 ; 17FKO
2 18 , 435 ; H B 9 HK 2 11,560 ;
SM5FUG 202,710; and EA5FKI .
B. l Z2KIM 316 ,220; WA7EGA
210,900 ; OH2AH 150,520 ;
OH20T 54,280; and YU2C RS
31,785.
C. OH-1IJIJ 272,330; DE2QRV
214.360; ONL-383 98,100; Y2­
2814/M51 n ,140; and OH2-900
54,280.

NTERNATIONAL

NOTES FROM FN42

73

Sri Lanka jOins us fhis month­
just in time for us to wish it a happy
Independence Day (February 4).
February 6 is Watangi Day (New
Zealand Day), and the 11th is
Founding of the Na tion Day in
Japan, where (according to The
Economist of London) the aver­
age income o f the 121 million
Japanese is now $1 7,000 per
year. The magazine says that the
average income of 242 million
Americans is $16,000. All other
aspects of this aside (as being ir­
relevant to this column), one rea­
son for Japanese successes is
that they learned a great deal from
the United States-and we wish
them a happy Founding Day. It
now is appropriate to note that the
time has come in the cycle of
world affairs for the U.S. to learn
from Japan. Which is a round­
about way to wonder out loud
when JARL is going to name a
foreign correspondent to this col­
umn-to help us start to Jearn hOw
they do it . . . it is time, JARL, for
you " to establish a hOrizontal rete­
tionship " with us . (To the Jap­
anese businessman, that means
dealing with the "horizontal" En­
glish /anguage.) And the t un of
February also is the 139th birth­
day of Thomas Alva Edison, from
whom everybody learned. Happy
birthday, Mr. Edison, and many,
many thanks.

ROUNDUP
On November 3. 1986, the Unit­

ed States. at the stroke of a pen.
became 17,000 people bigger.
Huh, you ask? That was when , at­
ter more than 11 years 01 bureau­
cratic paper shuffli ng, the North­
ern Marianas (meaning all tnose
islands except Guam) became a
U.S. Commonwealth and the in­
habitants became U.S. citizens.
The KG6s , KGSTs, KH0s, and
KH2s on TInian, Saipan, and Aota
(to name the largest three islands
affected) became U.S. hams. So
send your congratulations: make
Governor Pedro P. Tenorio an
honorary ham. Make contact and
collect a card dated during the
first year of the new status.

A Direc tory of Awards and
Diplom as. A booklet "listing full
cereus of over 250 awards and An ALARA " Gel-toge/her" in September, 1984. L to R, front to back:
diplomas" has been created by VK-3DML.2DIX, 7HD. 3DMS, SANW; 2DJO, 2PSC, 6YF, 3DVT, 5BYL ;
G1TZU , who sent us this informa- 3VAN, 4ACJ, 2PXS, 3VBK, 5YJ; SAOV, 3NLO, 2KFQ, 3BIR, 3KS: and
ucn along with a couple of sample Muriel May, 500 and 3A YL. (PhOfOcourtesy of Befken Productions)
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be executed by the machine: oth­
erwise, the cycle repeats. The
robot adapts automatically to your
code speed , which may be with in
the range of 10 to 50 wpm: it an­
swers at the same speed with
which it is approached by the
user. The bandwidth of the receiv­
eris about ± 2590 Hz. centered on
the nominal frequency of 28.195
MHz.

A short aso with the robot is
initiated by sending on his Ire­
quency in CW a message like:

IY4M IY4M DE DJ3NWDJ3NWK

The robot checks the syntax of the
callsign received . For instance, n
you send HELLO instead 01 your
cau. the robot will answer:

HELLO HEllO ? ? PSE AGN

II a correct call is received once
only, the robot answers:

DJ3NW DJ3NW ? ? PSE AGN

If the robot doesn' t understand
the call at all , it answers:

?? PSE AGN

If the initiating message is accept­
ed , the robot answers:

DJ3NW DJ3NW DE IY4M-HR
OP ROBOT- TKS FER CAll NW
STORED IN MEMORY-NW PSE
SEND SIG ES Wl GIVE U RPRT
BK.

At this point send a signa l
(dots. dashes, or carrier) for about
four seconds. The robot then an­
swers (for example), R UR RST IS
5555, and asks, NW PSE MYRST
AST ? ? BK, and expects that you
will give a report (AST) at least
twice, ending with a well-spaced
letter K. The robot then answers,
A A TKS FEA (AST) and termi­
nates the aso by saying good-by
in one 01these languages, select­
ed according to your callsign: En­
glish , Italian , Spanish , French,
German , Swedish. Finn ish, Japa-
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Beacon robof IY4M.

cently. So it is time to gel ready to
contact the robot from other conti­
nents, too, in case of short band
openings now and then and gen­
erally better conditions 10 be ex­
pected in the long run.

The beacon is sponsored and
managed by the Associencne Ra­
d ioamatori, Sezione di Bologna,
Italy . II is dedicated to the remem­
brance of the great Italian scien­
tist and pioneer, Guglielmo Mar­
coni, who estaonsnec the lirst
radio contact over the Atlantic on
December 12. 1901 . between
Newfoundland , C anad a , and
Poldhu , in Cornwall , England .
The beacon is near the V ill a
Griffone at Pcnteccmc Marcon i, in
BOlogna , Italy , where young
Guglielmo made his early rad io
experiments, and from where the
first radio signals originated .

Purposes 01 the beacon in­
clude : to serve as a reference
for propagation studies and an­
tenna tests, as a signal source
lor receiver checks, and to broad­
cast information and bulletins 01
general interest. Another rather
unique purpose is to communi­
cate with users and collect dala on
stations that operate the beacon .
Normally. a computer and modem
are requ ired to get in contact with
such a machine. IY4M . however,
communicates in Morse code,
so everyone is ready lor a aso
with him .

IY4M operates on 28 .195 MHz
in CW with a normal output pow­
er 01 20 Walts and a SIB-wave
ground-plane antenna. It identi­
lies itself by sending IY4M Iwice ,
followed by the intermittent signal
(---- - -- --- ------- - -)
tcucwec by the message. IY4M
ROBOT aRV ORV. at 15 wpm
code speed . If a command is
received wilhin 30 seconds, it will

-

quake disaster, 21-25Seplember
1985, and/or (3) the San Salvador
City earthquake disaster. 1 t -19
October 1986. Inevitably, howev­
er. in operations 01 such magni­
tude, participants may be over­
looked , be unknown, or have
moved or changed ceustqns
since. Therefore. the citation is
now being offered as a general
award . Eligible are aU Mexican ra­
dio amateurs involved in 1985, all
EI Salvador amateurs involved in
1986. and any overseas amateurs
who helped Australian messages
renew, piuSany who helped ama­
teurs originate. relay , or deliver
such messages over the air, by
telephone. or by any other means,
or provided updates to national or
governmental organizations or to
the media. This incl udes assis­
tance at net control or relay sta­
tions, CB operators delivering or
collecting local-area messages,
and members of tne general pub­
lic whose special help has been
acknowledged .

To obtain the citat ion (see Fig.
1), send details of your involve­
ment logether with $5 to Sam
Voron VK2BVS. 2 Griffith Avenue,
Roseville, N.S.W., Australia 2069.

FEDERAL REPUBLIC
OF GERMANY

Ralf Beyer DJ3NW
Opferkamp 14
3300 Braunschweig
West Germany

Frequent short-skip conditions
on 10 meters gave dozens 01 ama­
teurs in Europe a chance to log on
the Italian beacon robot. IY4M, re-

Fig. 1.

-----•
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RADIO COMMUNICATIONS
- crrATK:N -

Other nels , conducted by
ALARA or other YLs, include:
en DX ." 220" net , Mondays,
0600 UTC. 14.220 MHz.
· " Open House" s ystem . Tues­
days and Thursdays, 0900-1200
UTe in winter and 1000-1300 in
summer. ± 14.332 MHz.
- f s-merer net , Fridays . 0400
UTC,21.1S8MHz.
-o ceensranc net. Wednesdays ,
1000 UTC, ± 3.563 MHz.
. WA ALARANL nel, Mondays,
1200UTC. ± 3.585 MHz.
. CW: Wednesdays , 0430 UTC.
7.030 MHz (VK3KS, VK2SU). and
Mondays , Thursdays , Fridays,
0300 UTC, 14.050 MHz (VK3KS.
VK4BSQ, VK4ATK).

ALARA has its own song and
much recruitment malerial. They
have the ir own lapel badge.
charms suitable lor necklaces,
bracelets. etc .. and teaspoons
(and sugar spoons) with their em­
blem (a great collector's item).
When a member signs off. the
farewell is " 33." This was origi­
nated by Clara W2RUF (SK) and
adopted by the American Young
Ladies Radio league for exclu­
sive Yl use; it means friendship
between Yls.

Interested Yls may wr ite to :
The Treasurer, ALARA. PO Box 4,
Middle Brighton, Australia 3186.

I am indebted to the ALARA
Publicity Officer. Joy VK2EBX. for
most 01 this information.

A Rad io Communications Ci­
tation . VK28VS wr ites that by
now citations have been sent to all
persons and organizations in the
amateur rad io held who were
known 10 have helped handle Aus­
tral ian messages during (1) the
national Austral ian telephone
breakdown , 10- 17 June 198 1,
and/or (2) the Mexico Ci ty earth-



nese. Serbo-Croat, Russian, and Beacon robot IY4M was de-
Ponuguese. signed and built by IK4BWC,

In addition, the robot accepts a 14D VT , IK4EWK . 141JY . and
number of keyword s and re - t4TNM . with the cooperation of
sponds to them-see Table 1. 14ACO, 14BER. 14BUA. IK4CZF,

You can operate the robot quite 14NE, 140HD, and 14TA.
easily if you follow these recom- The idea to build the machine
mendanons: came from Marco De vreuc
-rc be sure you are heard by the IK4EWK and his lather. 14DYT.
robot , send someVs followed by a Two years ago. Marco began with
well-spaced letter K. The robot an- an Apple 11 computer and a simple
swers. ? ? . program in Forth which was able
-Sending a couple of Vs at the to decode a CW signal from the
beg inn ing of each tra nsmiss ion computer If0 pan, to recognize a
helps the robot to synchronize command, and to execute it. Let-
with your speed . er. the gang of IY4M built a dedi-
- Each key can be repeated sever- cated computer, clock. AID con-
er umes to cope with ORM. How- verter. rece iver , and interfaces to
ever.the time limit for a command getlY4M on the air.
is 30 seconds. There are more features to
- Eno each command with a well- come. "We would like to bui ld a
spaced letter K. 1I the robot does completely new computer for
rot respond. he may not have re- the robot, based on an MS-DOS
cewec the K property. Send an- operating system," Marco says.
other K. Otherwise. stan all over " The primary goal [would bel to
again. make the system smarter in
- Xeywords and callsigns must be recog nizing commands and call -
transmut ed without spaces . signsevenwiththewrongspacing
OJ3NW rather than OJ 3 NW, for between leiters or words." New
example. commands may include a Morse

A spec ial OSL card is sent to all tutor, a mailbox, or a facility 10
stat ions logged by the robot. vary the transmitter output power
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Table 1. Commands accepted by IY4M.

Keyword

ORPK

OROK

OTGK

OSAK

OTC?K

OTC 1 thru 5 K

INFO K

USTK

USTLK

MSG 1-4

Response

IY4M ORP PWR 2W OUT

IY4M ORO 20 W OUT

An intermittent signal is sent
for about 15 seconds .

RR

OTC ... 1•.. 1.•. STORED

IY4M AT (hour and date in UTC)
F026195 KHZ
ORO (ORP) 20 (2) W OUT
ANT GP 5/6
LOCJN540K
CODE SPEED WPM ...
TEMP (MINUS) C

V V V UST OF OSO AT (hour and
date in UTe) followed by a list of
all OSOs stored. at 50 wpm.

Same but at 30 wpm

Action

Output power is switched to 2 watts and is
reset to 20 Watts again II the robot identifies
itself,

Normal output power of 20 Walts is restored ,

The user should now send a signal for about
4 seconds, and the robot responds, for
example, UR S 5 5, or SRI NIL il the received
signal is inadequate for some reason .

Robot tells you which messages (1 -5) are
currently stored, or it answers,
NO OTC STORED.

Robot transmits the requested OTC at the
user's cocIe speed ,
but not slower than 1B wpm.

Each entry is listed by time, date , ceuecn.
RST sent or ?, AST received or? , and
robot output power: 0-20 Watts, P·2 Watts.

Transmission of a stored message at your
code speed but not less than 16 wpm.
MSG 1: list of keys; MSG2: list continued;
MSG3: How to operate the robot MSG4:
Guglielmo Marconi celebrating message.

over a wide range. And PROLOG,
one of the artificial intelligence
languages. is already considered
a candidate to implement the im­
provements.

I really love 10 get in contact wilh
IY4M and enjoy the way it pro­
vides everyone with access to an
intelligent machine by the sim­
plest type of rad io ccmmuntce­
lions of all-good old CWo Thanks
10 the crew of IY4M for a job well
done!

And thanks to Marco De Vietro
IK4EWK for the information on
IY4M .

SRI LANKA

Calvin Fernando 4S7CF
1516, Albert Perera Avenue
Nugegoda
Sri Lanka

(Welcome to Calvin 4S7CF of the
nation of Taprobane (as it was
known to the ancients) , Serendip
(as it was known later), Ceylon (as

known in modern times-until
1972), and the Republic 01 Sri
Lanka. as it is known now-a
25,332 square-mile island in the
Indian Ocean off rhe SE coast ot
India. Calvin is a vice-president of
tne Radio Societyof Sri Lanka and
is active on 20 when the band is
open. (He has all 50 U.S. stares
confirmed.)

The Radio Society of Sri Lanka
had its annual meeting in August
and elected R.E.H. Perera 4S7EP
(Earnie) as president, 4S7CF and
R. Gunawardene 4S7RA (Ranjit)
as vice-presidents, and the follow­
109: Ekendra 4S7EF, Hon . Secre­
tary; D,P. Pathmaperuma, Han .
Treasurer; Victor 4S7VK, Editor;
and Rodney 4S7RM. Aud itor.
Committee members are Warne
4S7PW. Ananda 4S7NB, Paul
4S7PVR, Cecil4S7CD, Vasantha
4S7VG , A.C.$ . Jayaranjan , and
H , acccecasa.

Amateur rad io is more than 50
years old in Sri Lanka, and is
growing slowly, About 150 hams
are licensed. of whom about 30
are act ive, a lew 01 them DXers.
The RSSL issues a Worked Ten
4S7 Stanons award to any li ·
censed amateur. (Send 10 IRCs
and certified log extracts to
Awards Manager RSSL. PO Box
907 , Colombo. Sri Lanka .) The
QSL bureau is also et this
address.

A license to operate may be is­
sued 10 visiting hams if application
is made at least three months be­
lore arrival [Calvin offers his help;
contact him). No thi rd-party traffic
is permitted .

Most hams viSiting Sri Lanka
visit our society qet-toqethers.
Recent interesting visitors includ·
ed OM Karl DDJ2NH, who donat­
ed the only 2m repeater. at pres­
ent (receives on 145.000 MHz.
transmits on 145.60), and OM Mi·
ncru JA3MNP. who has sent us
about 25 z-meter rigs collected
from JA hams as presents lor
our hams.

We have never had visiting OX·
ped ition groups. but it will be a
good idea. If you will let us know
specific plans, I can put it up to the
RSSL and see how we can give
our cooperation. Our club station
uses 4S0AA during the Alt Asia
OX Contest.

I like your magazine very much
but il is very seldom thai we see a
copy. Best 73 ....

A one-year subscription has been
entered for the RSSL as "inter­
national's" foreign corresooa­
dent, through its representative,
4S7CF,
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C.O.D.'s Welcome
800·227-8011

KENWOOD
TR2600 ..sp L··

· 2 .5 W /300M~ t r
• LCD Readout p~; '41.
• 10 Memories ~/,... ....
• Band And Memory 'Sc'rtf,l:.!

«Programmable Scanning
• High Stabili ty , Dual Digital VFO 's
• 40 Channel Memory
• General Coverage Receiver

KENWOOD
TS940S

"Dx-cellence'

• 60 MHZ - 905 MHZ Con1lnUOUS

• KANTRONICS

• KDK

• KENPRO

• KENWOOD

• KLM

• LARSEN

• MFJ
• MIRAGE

• NYE VIKING

• QUATRON

• SANTEC

• WELZ

• YAESU

800·227·7373

COD'S WELCOME

• AEA
• ALiNCO

• ASTRON

• AVANTI

• BAW

• BENCHER

• BUTTERNUT

• CUSHCRAFT

• DAI\Wt

• HAM-KEY

• HUSTLER

• HYGAIN

·ICOM

'• . YAESU,

.-. YAESU

FT 767GX HFNHF/UHF
- BASE STAT IO N

• Add Optional 6m, 2m & 10 em Modules
• Dual VFO's
• Full CW Break-in
• Lots More Features

FT23/73R
• Zinc·Alunimum Alloy Case
• 10 Memories
• 140-164 MHz, 440-450 MHz
· 600 MAh Sta ndard Opt. 5W

New "super han die"

• (;Gm__ "'" . ..,.•
. , ..... '
. Opt . 500 M A
.."..,

TH·21AT

TS·940S
"nx-ceuence '

KENWOOD
TR-2600

• f _.or I(l wall f ~ """"'" . . , " .. ...' ' " "'om"", ~
__ ' ~3 C "ao""' l.O","",,, o f ,,,,,,"'_"'''II,..._CTCSS

IC-03AT
· 220 to 224.995 MHz
• l.SW, SW Optiona l
• Built in subtone
• 10 Memories

J ~"" JOO."'''_
...-.1 ..........",,­

". ""e"..
•ccc"'-'>00.,. 'C _ ....'.,h 1>0< . ""
• 8.0"" ..
"'""',",5'. "

• 100 KHz-30 MHz
• FM Standard
• 32 Memories
• QSK [Nomi nal Speed 40 WPM )

525 East 70th Avenue, 1West. Denver , CO. 80229. 303-288-7373

4120·A DIRECTORS ROW, HOUSTON, TX· 77092.713-957-8011

TM· 2570

. ...0\1'__.... 'M'll

. ..,.,.51_"', D_'09" »c ,
• "O C".""~' Mem ""· v..._ .. C__R", .. _

D IICOMI
IC-751A

" NEW"

D IICOMI
IC·J.l2AT
· 140·163 MH z
• 10 Mem ories
- t W, 1.5W optional
• 3210ne5 built-in
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Exclusive Design lor Mobile Radios

The pennant awarded for working
all parishes.

~

&ver~e -
'" •,

'!
.;f,
~

auy the one directing the net. This
last summer, One SM6CVl has
covered most parts of South Swe­
den, running mobile from over
1,000 parishes.

Record Book Required . To
date, over 1,sao Record Books
have been sent oul. So far , 61
amateurs have worked all parish­
es. The first one outside Sweden
was Harald LA9VK, who received
the Worked All No. 40. A Record
Book is requ ired, and has to be
sent to the club together with the
application for this award . The
charge is 35 Swedish Kroner plus
postage (eccrcx . U .S. $5 plu s
postage). Send for further infor­
mation from NSA Diploma Man­
ager, Box 25 , 5-611 22 NykOping,
Sweden .

A aSl card exchange is not re­
quired lor this award , but NSA re­
serves the right to examine log
entries . All Record Books are
given an 10 number. All amateur
bands and modes may be used to
work Swedish stations, although
the most popular frequency for
mobile activity is 3,760 kHz. There
also is a special mobile trophy and
a CW trophy . After the minimum
100 parishes requ ired for the ba­
sic award, there are stickers for
sao, 1,000, and ALL. A beautiful
pennant is issued when all parish­
es have been worked.

Although th is award is, 01
course , easiest to achieve for
amateu rs in Sweden and it s
neighboring countries, there are
quite a few Record Books in ctn­
er European countries and in
Ihe U.S. Why don 't you start
collect ing parishes? In Swedish,
a parish is called a forsamfing .
When you work CW, ask for
the " FG" Write for your Record
Book and for all the information
you will need fo r the Sweden
Award .•

The Record Book cover.

Parishes," you must follow the
mobile activity going on . The most
amazing thing with this award has
been the increasingly big mobile
activity. The performance of the
mobi le setups is astounding. II
has even been possible for sta­
tions in the most southern part of
Sweden to work mobile stations
north 01 the Arctic Circle on the
eo-meter band , a distance of
1,500 kilometers (9 40 mi les) .
Summertime and Midnight Sun
have not really favored the propa­
gation on these low frequencies,
but the avid award hunters have
done it anyway.

Another thing to be pointed out
is the operatin g technique that
has been developed. It reminds
us a 101 of a OX pileup, but here it
is mandalory that each station
givi ng a report also repeats the
report received . Very often some­
body else keeps the log when a
mobile station is involved in the
activity. You may, however, col­
lect parishes during regular asOs
which, of course, are vatid for the
award.

For many amateurs it is a learn­
ing experience of many kinds to
take part in this award-hunting ac­
tivity . One is that you have a
chance to get a good knowledge
of Swedish geography. It is very
interesting to look up on a map to
find cut where the stalion you
worked is located.

U.S. County Award Simil ari­
ties. The Sweden Award has simi­
larities with the very popular U.S.
Counties Award [sponsored by
CO]. The first one to work all
parishes was Nils SM0TW. He is
st il l active helping others 10

achieve the same goal. The last
few ye ars , Etvir SM7HZZ has
been the lead ing enthu siast. He
has worked over 15,000 asos
from 1,300 parishes being mobile!
From his home slation, he is usu-

RECORD-BOOK

0veri8e
X
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terest within the field , we sooner
or later get into the game of hunt­
ing for awards. At one time, it
seemed like every radio club was
running its own award . Some
awards are regarded as very pres­
ti g ious, whi te others may be
just a nice decoration hanging on
the wall.

Some seven years ago , the
Sweden Award was established
by the radio c lub Nykop ings
Sandareamatorer. The prime pur­
pose was to increase the low
amateur activi ty on the eo-meter
band . More or less to everybody's
surprise, th is activity has been
ever increasing throughout the
years and has attracted more and
more amateurs. It also has de­
veiooeo into more than just hunt­
ing for an award. Those who take
part become very good friends
and even arrange annual meet­
ings which have become very
well liked .

Collect 100 Parishes. The
smallest ad ministrative geo­
graphical area in Sweden is a
parish . In all there ar e 2,563
parishes, but for the Sweden
Award, you must work only 100
different ones. If you are trying for
addi tional slickers or even head­
ing fo r "Worked All Swedish

DSET

Communications Electronics Speclalhes, Inc.
803C S. Orlando Avenue
Winlllf Park. Florida32789

CALI. us NOllIl. TOLL '.11 _ 1·_·n7·..16

CES 800 STAN DARD FEATURES
• Hall and tul~ capable
• Back III poslllV& actlOl'l keyboard
• Adjustable levels !of allY race
• Aucl,ble scetooe • Automatic PIT
• Auto mcrcoocoe mute
• Ofl.f'looi( speaker fr'lJle
• Qn.hook oaling

CES 800 OPTIONAL FEATURES
• Auto d'al 0/21 ,Jig'1 r'Il6T'tJers
• Programmable 031 speed changes. and

pauses w'th or without PTT
• Last number re-dial
• Decode ophons including - latched call

tight. audible alert, horn relay outpUt

MakeThe ~E5
c!!!!nL~

We all know that amateur ra­
dio is a greatly diversified avoca­
non. Regardless 01 our prime in-

SWEDEN

Rune Wando SM0COP
Frojavagen 10
S-155 00 Nykvam
Sweden

THE SWEDEN AWARD

THE

CEPT LICENSE

By the time you read this, the
European license according to
the CEPT Agreement should have
been accepted by the Swedish
Telecommunication Authori ty .
This will mean that amateurs in
those European countries that
have accepted the CEPT Agree­
ment no longer have to apply for a
reciprocal license when traveling
on vacation and bringing the radio
with them. I will confirm this in a
future report and give specific in­
formation on which countries this
appl ies to. Others must cont inue
10 follow the reciprocal licensing
procedure.
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NE.~
POCKET SIZE

SIZE:4 " Hx3.5" Wx 1 " D
MADE IN USA

•

DPTDeledranics inc- - - - - - - -

FREQUENCY

C UNTERS
T01.3GHZ

# AC·12 00
A CADAPTER

CHARG ER

# 130 0 H

AVAILABLE NOWI

1.3 GHZ

AC·DC" PORTABLE
OPERATION

EXCELLENT SENSITIVITY
& ACCURACY

MasterCard

V/S4" I
Orders to US and Canada add 5% of total 152 min., SID maxI

Aorida residents add 5% sales tax. COD fee 52.

I

l"'II! _1

8 LED DIGITS" 2 GATE TIMES
ANODIZED ALUMINUM CABINET

INTERNAL NI·CAD BATTERIES INCLUDED
AC ADAPTER/CHARGER INCLUDED

ORDER FACTORY DIRECT

DPTD.llKtranics inc
5821 N.E. 14th Avenue

Ft. Lauderdale, Florida 33334

# P ·10 0

FLA(305j771-2050 1-800-327-5912

.'200H 1.2 GHZ
Small enough to fit into a shirt pocket. our new 1.2 GHz and 1.3 GHz. 8 digit frequency counters are not toys!
They can actually out perform units many times their size and price/Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable, cordless operation.The batteries are easily recharged using the AC
adapter/charger supplied with the unit.

The excellent sensitivity of the 1200H makes it ideal for use with the telescoping RF pick-up antenna;
accurately and easily measure transmit frequencies from handheld, fixed. or mobile radios such as: Police.
firefighters. Ham. taxi. car telepnooe. aircraft. marine, etc. May be used for counter surveillance, locating hidden
Nbug" transmitters. Usewith grid dip oscillator when designing and tuning antennas. May be used with a probe
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmit­
ters. signal generators and other devices to accurately monitor frequency

The size. price and performance of these new instruments make them indispensible for technicians, engineers,
schools. Hams. CBers. electronic hobbyists. short wave listeners. law enforcement personnel and many others.

I TA·l OOS Tdescoptng RF pick-up aoteroa with BNC connector Sl2.00

#P·100 Probe, direct connection SO ohm, BNC connector Sl8.00

KC·70 Carrying cast'. black Vinyl with zipper opming, Will hold a coenter and
eccesscees S10.CH)

STOCK NO:

# 1Z00H KC Modt'I 1200H in kit form. 1·1200 MHz counter ccmcete inclUding
aU parts. cabinet. Ni-ead battenes, I\C adaplt'J-battt'Jy char~ and
instructions J 99.95

# 12 0 0 H C Model 1200H factory assemtseo 1-1200 MHz counter, tested and
ceno-erec. com~e including Ni-ead oenenes and I\C adaptt'J/bclttt'Jy
cnarqer J137.50

#1300HC MOOt'1 1300H factory assenoiec 1-1300 MHz counter, tested and
calibrated. com~t' including Ni-ead eerreres and I\C adaptt'r/baltt'ry
chargt'J JI50.00

ACCESSORIES:
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April 24, 25,26, 1987

• Giant 3 day flea market. Exhibits
• License exams « Free bus service
• CW proficiency test s Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early, please.

Flea Markel Tickets
A maximum of .3 spaces per person
(non-transferable). Tickets (for all .3 days) will be
sold IN ADVANCE ONLY. No spaces sold at gate.
Vendors MUST order registration ticket when
ordering flea market spaces.

Special Awards
Nominations are requested for 'Rad io Amateur of the
Year". 'Special Achievement" and 'Technical
Achievement' awards. Contact: Awards chairman.
Box 44. Dayton. 011 45401.

License E.xams
Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send current FCC fonn
610. co py of present license and check for $4.25
(payable to ARRL/VEC) to: Exam Registration.
8836 Windbluff Point. Dayton. OH 45459

Slide Show
35 mm slide/tape presentation about the
HAMVENTION is available for loan. Contact Dick
Miller. 2853 La Cresta. Beavercreek. OH 45.324

1987 Deadlines
Award NominaUons: April 4
Lodging: April 4
License Exams: March 28
Advance RegistraUon and banquet:

U5A • April 1 I
Canada - April 4

Flea Harket Space:
Orders will not be accepted before January 1

Information
General Information: (5 1.3) 4.3.3-7720

or DARA. Box 44. Dayton. OH 45401
flea Market Information: (51.3) 22.3-092.3
Lodging InfonnaUon: (513) 223-2612

(No Reservations By Phone)

HAMVENTION is sponsored by the
Dayton Amateur Rad io Association Inc .

~------------------------------- -
Lodging Reservation Form Advance Registration Form

3 4 .-==-::-:-=-:;-__
Deposit required - Room deposit must be paid
directly to the hotel or motel by date shown on the
confirmation form sent to you. Use canceled check
for confirmation.

(Please attach your name. address. and
telephone number to this fonn.)
Dayton Itamventlon - April 24. 25. 26 1987
Reservation Deadline - April 4. 1987
MAIL TO - Housing. Dayton Hamvention.
1880 Kettering Tower. Dayton. ON 4542.3-1880

Arrival Date
I J Before~6-::p:::m::-7('}'-A"f"te:::r'6"""pm

Departure Date ~ _
Room: I } Single

( l Double (I bed. 2 persons)
( 1Double Double (2 beds. 2 persons)

Lodging Preference -
See list ofLodging on acljacent page.

(please attach your name. address. and telephone
number to this fonn.)

Total $, _

* * $17.00 at door. if available

J:1lllUIlmy

___ @$8.00· $ _

___ @$15.00··$ _

___ @ $7.25 $====

== = @ $7 .25 $
@ $23.00 $ _

• $10.00 at door

Admission
(valid all .3 days)

Grand Banquet
Women's Luncheon

(Saturday)
(5unday)

Flea Market
(Max. .'5 spaces)
Admission ticket
must be ordered with
flea market tickets

Make checks payable to - Dayton liAMVENTION.
Mail to - Dayton ttamvenuon. Box 2205. Dayton. OH
45401I

I
I

2 _I



1986 15/20-METER SSB CHAMPIONSHIP RESULTS
DL6FBL. NSTA, and KSLZO

-2D-Meter World Champions­
S UP'J'bowl Syndrome ' That was Il'1e Of­

der of 11'1" day as ded K:ated conl"st,,~ world·

wIde chose 10 la~e 10 the a,rwaves mstead
Normally we would halll! sche<lulE<l the QO.

or 160-""""", events on 11'11$ IooIt>aIl _ .
end. bol It><! NFL announ<;ed the.. schedule
mUCh latel ,n the season than they notm ally

00 '3 had already SC!>ed"k!<l 11'111 OOntlt5h"Q

""oon!s
[)e.sptlethe oddS, Dt.6FBL kt""a1ly wa to ed

aw ay w,'h World Cl\;lmptOllsn,p hOnOo'S HIS
Slngle_operato , 0 )( en tr y ,nc luded 1,180

OSOs S5Slalesa"dptO\' lnces 10000Xcoun­
UiE'S and I 80 1 150 CO" ie s l P"'"IS' FanlaSl1C
score -lhe h'g~l ," lIle cotllesl' G'eal JOlI..",

ThIS .".,a' ·. 'un.... ,-up IS a newcome' 10

OwNall Winntm<__$ingill Operator' 0", VE3BVD " 645.465

USA N_ es 1,082.950
WiVE" Statiot>s-MuIf>.Opera/IY-C,,,,,,,, VE.",O .. 645.465

0' OL6FBL es 1,801, 150
cr KA1VR as ceo.soc

•
'N KE9T se "!oJ,GOO

0-..W~_M""'~.fCl· " W8eOil es se.cso
USA K5LZO ss 93.2,815 " '''''''' ee "'.scc
0' GW4(lW ee 109.620 0' NK7U ee 4~.590

rx Il;SL.ZO es 93.2.81 5

WI\IE S,atot:Jns--smgM Optrator- WA «ere as 5!>9,860., WBSI<ED ee 62,565 '" KB 7M es 20. 125

CA WAGFGV as 268 .800
CO WO", es ""'"

OX Sr.IIOfIS-$uIgIe Opera/of'"

c r KAlVR " 233,100 """'. I<.L1U es '4' .3t5

0' AC3T ss 60,612 Austraha VI(2BOS as 16,500

A. I«()($ as "'''' Balea'lC EA6Va es 222.950

GO W"N .. ".... B,az~ "'''' ee 11(.700

" KDfHY ae (1.520 BUIga"a LZ1YEW es 212. 480
n, W9REC ee a.asc Cana,V Is , ..W " aa.zeo
'N ,eoc.o as ..,., C,,., OK1RI es 555.660

"
_. es 191 .100 H_M ,""'W ee 623.310

" KI(UJ ee ae.esc Hondu,.s HR1FC es 1 5.~.... KAIGG ee 916,380 IndoneSIa YBeZEA ee """ 0 N"'" as "'" ~.. (X6IF ee 1-.0.800

"' KR2Kf1 as 1.81S IlalV I4UFH es 16<1125

"' NBCXX as U5,1(0 Japa" JKI~AZ es 196,260

"N WeNGB ee 1,(25 tMw CaledonIa FKBFA ee 120.150

NC KF(HK " " .000 - CTlOLZ ee 3.4-.0

N' KVel ee 2 11,610 Pueno RICO KP4FI ee 149.840

NN AFH es so.... Scotland G~4WEW es s.ecc

"' waaru ee zsa.eec ..." eoeox " 128 .076

N" AI9X ee zasoc S_ St,II1NNJ es 9,450

"' KA2VAJ " 33,250 UNHQ 4UlUN es ....
ON woeovx " 38.850 w... GW46LE ee 612.120

0' N"r es "'."'" W Gttrma"V Dl6FBL ee 1.801 ,150

" W3ARK ee 41,310 YugoslaVIa YU1SF ee 1.l oo
rx NR5~ as 1,082,950.- W4WJJ es 111,410 OX Slafions-Mv/tI.Qr»ralor-

VT wsso- ee '.'" ,......, GAC" " as.sec
WA N7BES es 425,655 Fmland OH7AI ee 3 1.785
ACr VE6CPP ee 32,745 """" JA7YCO es """NS VE1BOT es 16<1.900 W... GW4EZoN ee 109.620

World 2O·m"le, smyle-Of) OX ,namp,on
DL6FBL

TabItt I . 2().meler _ roII~aJI·I'''''' rocord _IS (CoIum"" s1JoIo- O TH. calls>gn. yea'_and SCCJfB I 2().mefer OXs~ ,.,nn""·",, AH6GO

Motel Capri
Penny Pincher (L&K Troy)
Ramada Inn Downtown
Ramada Inn South
Red Horse Inn
Red Roof Inn South
Rodeway Inn (Dayton)
Rodeway Inn (Xenia)
South Dayton Motel
Traveler's Motel North
Traveler's Motel South
TraveLodge (North Dixie)
York Motor Lodge Fairborn

Hampton Inn (Englewood)
Holiday Inn Wright Slate
Holiday Inn Dayton Mall
Holiday Inn Fairborn
lfoliday Inn North
Holiday Inn South
Holiday Inn Troy
Knights Inn Franklin
Knights Inn Dayton North
Knights Inn Dayton South
Knights Inn Vandalia
L III K Motel (Brandt Pike)
LaQuinta Inn South
Marriott Hotel

"Lodging. available at this time

exander Motel Fairborn
Belton Inn
Best Western Springfield
Coach N Four Motel
Command Motel Fairborn
Cross Country Inn
Crossroads of America
Days Inn Dayton Mall
Days Inn North
Days Inn South
Dayton Airport Inn
Daytonian Hilton
Econolodge
Fairborn Motel



S,. OJ>
Ol6F8L West Ge"nan~ T&-93OS Alpha 77DX 6e1ementsa1l00

'HOG<) Ha..a" T5·43OS !"Ia mS/RFC 5elemenlS a l 70

N5TR l e.as T5·93OS Alpha 170 4 eleme nl' at 200'
5 elements a t 175
!> elements a l 100

KAIGG I,Iass.achuseus 15-940 H B 8817 3_msal ll0

3 e lemenlS al 5~

WB2tJ lI N.... Jersey T5·5305 Chppeuon·l 4 e lemenlS at 80

Mul/l -Op

<eczo l ..us l S-4 3OS Alpha 170 5 ele me nts at ?
4 elements al?

KE9T lnd...na T5·43OS Ml A·25Oll 6 elemenlS at ?

" '" Wa s.nongton TS·9305 Alpha 78 Unknown
K0 5RW lou,..ana FT-90 10M seeoc 4 element. al 100

the end 01 00' se<;ond a n....al20-Me1'" Worid
Charnpo<:>nshop e ......1

EaCIl yea' bongs new cllamp<ons He 'e os a
glance at llle lop-len QSO record holde's lOt

2Omele's

~,

'"'''''t see
W""",
GW4EZW

K5l Z0 l<l'd lhe pac. "' llll 1.365 OSO.
Follow'''9 "'m .. 'In 500 or more COnlacl.
_e N5TR tI 3491 I{AIGG P 193.
OL6F8l t1.180•. AH6GO (1.1391, KP4FI
1984), VE3BVO (94 3), NKIU 1898) , KHSOW
(806l. WB2UlI (720). GW4 BlE (1Q7) KVe'
IB76) WA6FGV (671). ()l(IRI 1!;86), ,1"1(1

K!Y.>RW(5761
C"fla ,n .laTes and p'Ov,nce. ",e re al a p, e ·

m,um Canad'an pa,IIC'P'lllOn ..as e .I'emely
ra'e on the East COllSl ~yma~ 10
"""" ell 61 mul1~ N';TR came 1I>e cIos·
est ..,Tn 51 , Olne.. w,ln 50 or mo re onclud<l'd
Ol6FBl K5lZ0 . and KE9T eacll .. .m 56

KA 1GG ancI A!"I6GO "'lh 54 KH60W If'"
W-'6FGV ..,Ih 52 ..acll KP4FI (51). a""
WB2Ul l (501

There ..e'e a 101of OX sraloons on Ille atr
lhos.,..... UnlOf1unalely, 1"" stal_lurnoul
..as 1'.1'''''''''y low because ollne 5<Jpert>owl
So ,I yoo m,sSl:'d a new or>e, blame ,t On Pele
R02ell,,> 5 taM nS ..,Ill 50 or mo'e OX coun·
troes ,nClu<le<l Dl6FBl (106) W82Ull t811
N5TR (70) ()l( 1RI t(8) KP4FI IBI). JK I I,IAZ
(59), VE3BVO (57), K5LZO 156), KAIGG (5-41
KE9 T (531. and GW4BlE (52)

ThOugh pa'IOC>Pilt"", ..as lowe< ttlan anl"~
PIIted, _ dod ,..,.. some _ 'ecor<l$ I;)fO­

. en Man~ Conleslanl. became leaders ,n

1413
1.365
1 171

.~

W,

".
""'"

1.690
1.~9

1.193
1.180
1,139

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

1986
N5TR
Ol6FB

' ,,",0

ise
"..,..
,see
,see,..
,see

""1985

"'"

198 5
NR5M
()l(ITN

«eizo

ises
,see

'''''"",see,..
ises
,~,

WIVE S,ng le Ope,aIOf'

OX5'ngIe ()pe'atllf
WIVE I,luh,-Qpe.-alOf

S,ngie ()peralot

NR~M

N5TR
KA1GG

Ot6FBl
AH6GQ
KP4FI

VE3BVO
KA1GG
W~FO

W 1BR

Mu/l,.()peTalOl

K5LZO
K5LZO
KE7C

" '"KE9T
K!Y.>RW
KA \ YR
K!Y.>RW

" e'e more t"-"n 'unfll!f-up Slat"", KA 1GG
could handle A10!ial QI 21 muh'9l~s 5ep.a"t­
ell the 1\0'0

Ch"" . K5l Z0 05 Ille Mullo-Op World Cllam·
pron tot IIIe second consecul,v" vea' Ct."".
""".ed mote stal>OnS 11.36!» than any com·
pet'lor Together ..,tn 55 Stales and p<ovonces
and 56 OX coonl"es, a 10tal 01 842.490 ceo­
l&st po,nl . ....' e lallOKl

SoIwreI5 ..hal1h01,ecotd_ IooO;s~.eal

the COllIes! commun,ly She ptom,se5 1O 00'
th'Ul any l,me She" on the Dand Meet H&­

len " !"I&GO Th'S";15 H"len's t"SI Ot se<;ond

(can'l 'emembe' ......"n. contest enl'y Hea 'd
lie, a I.... ..""os late', a nd sne " as a mong the
top WPX SCOte<S.loo'

Stal"", N5TR. OI'8'ated by W85VZl 'SIne
World CllamP'Oll tOt WIV E Sl"9le-opetato<
sta"Ons Geor9l"Ssl atfORilCcumulaled 1.349
OSOS !"I<II O-<:OUnl 'nd OX country IQlai's (10'

1986 20·METER WORLD sse CHAMPIONSHIP
Catl'>gn, OT!"I, OSO$ , Slal es a nd prov,nce., o x counl"e., IOl al SCore

WOfId Clla mp"",s • _ Slale, P ' OV'lICtt , Country Cllampoons

WN E- 5'.()pera,,,, • EA61C Balea'" I. ,~ " " 36.B3O
• • N!>lR rx 1~9 vr zc 1,(XI7.745 EA7AVU S pa,n '" " as 34 ,040

• KA IGG M, 1 193 " " 916.380 EA8VV Cana'V!' .. ~ s " zeo
· WB2tJ lI '" no so " 793.860 Ge A5M '...... rr " " 18.360
· VE3BVO 0 ", '"

,.,
" 645.C6!> WCSP IlaI~ es " " 17 8~

· KA1 YR cr '" as as l33 100 J A2MNB J apan W e " 1 4,98~

• WA6FGV " '" sa " l24000 JA1 BNW J apan ee ,
" 13.875

• KVtt NO '"
.,

" 21 1 670 JE1 AER ,-" " 2 " ,"'"
· KC 70 P W, ... ., es 185.150 OK3YK C2ecl'>OsloYa. ... " ,

" "00
· NllCl V «s '" " " .. 000 CTlOlZ Pottugal as s " 3.440
· WB5KEO " ""

., , 62 565 lZ 16G Bulga"a " 2 to "00
• WS4N G' ". ~ " sa "" ' H""-' ,-" is " ""• W4WKQ " '" " " ss "'" YU75F Yugosla..... "

, , 1.100
• W!>PWG rx see " • !>7. 19O OK1KZ C2eenoslova. ,a " • ."
• KF4HK "

,., ee ee 55,000 J A2BNN J apan " a , eoc
K5ZDll M' "" " " 51 120 EA5E FV 5",," " S , ess

• AFIT NH '"
., c .. no cz,~ Bu....."a "

, r ..,
• W3ARK "

,,., es ra 4 1.370 OKI KUZ C2ecllO!llovak,a r • 2 ""• W0 60VX ON '" " " :l6 85O YB0lEA Indones'a ro c a arc
• KI4W «v '" J<> " ae.sec JA1AAT ,-" r , a ace
• KA2"J AJ " ,'" " " ""'" YU7MGU YugosI8v... S 2 , '"· VE6CPP '" "" aa , 32.745 JE1GlB Japan e c ,

""· AI9X NM '" "
, 22 .500

KJ4 lU NC " " .. 19.4l5 WfIIE_ Mult,.QpeT.. ,ot

WK4F " " " " 13870 •• K5LZO " 1365 ss se 842.4!lD
K.GKV G' " " " 13.475 • KE9T oN "" se sa 453 600
WA51YX t x ss ee , 8 835 · NK 7U 0 " ". ., sr 435590
WtNG B MH ., aa , 7425 · KO!>RW " '"

.,
" eee "'"W3S0N vr .. " , ,"'" «nxc W' " " 2 "'"wesc " .,

" , esec
wezv CO as " • s.ees DX- Mul,'-OperalOt

W9REC n. J<> " S 3850 • GW4EZW Willes '" " " res esc
N5AF\I t x " " • 2.945 • G4CV K '....~ "" " " as sse
N" C '" ec "

,
"00 • J A9YB A, J,pan ""

,
" 32810

" ON t x , s c "" • OH ?A, I F,nlan" '"
, ae 31 185

ICnec. 1og KJ 4NC. AEBT I J AZYEF Japan ., S " It 310

D>:-~()peratot
(CIIec "1Dg J.t.3YKC l

• . OlBFBl Wesl Ge'man v " '" es ". 1,80 1.150 Mul'r -()pefa'o' Parrr<:,panlS

• AH6GO !"Ia..a" 1 139 S' ., 1 083 oss G4CVK G41EB Ge AGH Ga )(OM
· KP4F I P....110 Roco '" " et 749840 GW4EZW GW4EZW ~

KHBDW !"Ia..a " eoe ea " 623310 J A2YEF J12lP'D, JI2QVF T YamamolO
• GW4B lE Wales "" '" sa 612,720 JA3YKC JR6NWN. J I3ER V
• OK1Rl CzechOSlova k,a see '" ee 5!>5,660 J A9Y BA J H7UJR J A9l "-IJ. JA9VOA
• J K1 1,1 AZ '-" ", • " 186 260 K5LZO K5LZO KE5N NT!>!) NM5M
• Kl 7U AlaSka '"

.,
" 1 4 1.~5 KO!>RW KA50 lM KA5BOO

• 4X61F 1St ...... '" " " 140.BOO K71XC K71XC KB 7TAO
• EAJBO)( 5",,," '" " " 128076 KE9T KE9T WB9YBL N9FG M
• FK8FA N.... C8_.... '" '" '" 120.750 NK 7U 'oK7U NI7T
• PT2TF Bru. ,.. "

., 11•.700 OH7Al OH1BY. OH7EV OH7HK OH7UV
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The f irs. choice i n
r-eosouuers - Receive-s

Repealers
Repea le r C o ntrol ler s

Po wer Am p lif Iers
VOIce M all Sys tem s

M icro Control Sp eciallies
23 E '" Pa" G' " lana MA 018~

61' 371 j.442

EnJOY high performance opera­
non Wit h remote progr ammabrt­
Ity seqoennat lone pagmg,
autopatcb re verse autopa tcn.
zou-nomber autocrat remote
squelch seumq status mpUIS
connot outuu ts ano uero .
p rogra mmab le Morse me ssages

Call or write for the full
performance story and
the super value prlcet

We,d" ••"adln. loot· NEW FOR 1987
" Nothing m.tch•• the KRP-5000
for 101.1 perlorm8nce .nd y.lue. Hoi GE, nol e"en Moloro'• ."

AF perlormance really counts
!n laugh repeater en ...non­
ments S) the KRP-5000
receiver gives you 7 nencat
resoua ors iz-ccres 0' IF
"llerlng and a pre crs e
Schmitt tnqqer squelch w it h
aotomanc threshold swucn­
mg The trans mrtter qrves
you clean TMOS FET power

"••

1£!L C E 5
CaII .. now.toIlf.... -1.D••Z7.....

Communications Electronics Specialties. Inc.
803C S. Orlando Ave., Winter Park, Fl 32789

"..

~ CES 700 KEYPAD
~ PROGRAMMA8lE OPTIONS

• Automa t>!: dialing and automatIC ANI
• f ourth column tOIles
• Dialing speed changes and pauses with or

WithOuT PTT
• Manual dia ling while ,n automatic mode

CES 700 STANDARD FEATURES
• Audible sidetone • Automatic PIT
• Adjustable levels tor any radio
• Automatic mtcropncne muting
• Back lit sealed keypad
• LaSll'lUmber re-<!,aling

PROVEN CES RElIA81LITY
• Crystal controlled frequency
• Foeld serviceable • Full year warranty

JOO 10 3500 H z, ..,1<...,. 1>1"I"

""1" uf . pp' o. 10011 1

Gre.t.... tho" SI dB
Appto>; ISO d ll.'Ocuw
14,h Ord"r IilJi pl;c.1
Le.. lhan (l.2dR
t.s weus
los-nOVAe.
51l9.95 jF1otido rnidenl,
add 5'11I ..I"s tn l
5100 USA &; CAN An A
PI...... Tnqui,e

• •,....
" ..

• PRODUCT INFORMATION'

SU IK' rSC,U' ls a n i nnova l i ~ e, hi l\h pcrfo, ·
man n ' aud io filtc r, SuperSCAF in cnrporat..,s
~ la""·o{·t h..-a rt ~wi l (:h o:d capacilor fill N
ll"Chnology 10 a c hil." ... e unprNftt..nlt"d receiver
~e1t"cli... il y a nd unwa nlftt ~ignal and noi""
r('j c·clion . Culorr f r t"ll u ('ndcs a r ... dil(ita ll y
p r"Ol(ra n llnftt , 'iiI a frunl-!)«nt"i lhumhw h(·d
switch .

SupcrSCAF is an easy 10 a s.....mbl... ki l w h ich
cu n be assem bled in I ur 2 .....e nin gs. The
ki l Ieaturcs II si nl\ l... P C bo a rd a nd minimal
poinHo'point ,,·inng.."0adjustment, a, tnt rquipment a" ' rqui,...d!

AFTRONICS, INC.
P.O. BOX 785

LONGWOOD, FLA 32750 ...25 1

• SUPERSCAF •
(ASuper Switched -Ca pacitor Audio Filter)

THE

DTM ICROPHONE
Now Keypad Programmable

Shipping '" Ilanclling
Ovene..Sl>IPPnK

Bandwldlh,

~opbotnd AtlnlU,o,ion

Skill Skwpe­
Filt" 'Type
Pas<bo. nd Ripple
Aud,o Pow", Oulpu,
Pow", Requirement s
,~

"When You Buy, say 73" 73 Amaleur Radio • February. 19B? 103



Overall WrllnefS_ $ Ing/lr ()pefa'Ot "" KB7M es aees

"" K4XS es 514 ,000 ,W' VE8ACS " '"Canada VEJeVO ee 225.640 " VElBOT es za.eec
D' O<:I RI " 441.600 ON' VE3BVO ee zes.eso

WIVE Slall(J(ls - Mu/lI-Dpe,/lror
Ovef/III Winners_ M"lr,-Dper.. ror

" WC4E as 46 ,060

"" K5LZO es 457,960

'" KD5AW ee 134,060
D' ,,.,.. ee 333.575 rx «sczo " 457,960

w. me es 57.405
WIVE Slaloons - S ,ngIe ()pefa ror

" KBilJ5 5 es 2. 700 OX Sralrons_ S mglp Ope'MO'

. R W5E U es 1.751> BalearIC '-"'0 es za ""
'" W~GV es 151.840 ...- '''''' es 71,530

CO W' IZV es 3.I~ &19"'" LZIKOZ es 18.900

DE AC 3T es 50. 235 Ch,le CE4ETZ " 11,400

" K4XS as 51 4,100 Cle<:h DKIAI es 441.600
G. K4GKV se 3.145 E....~ G4XCM " 15 .640
~ «c••" es ,,"'" ........~ HAI FC es 11.100
u MVX/I es 229.245 ''''''''"'" YC,SY ee s.seo

" W9RE as 39.270 Israel 4X61F " 16.170

" 0 "'"0 ee 4,590 lIall' lK2GSN ee 38.130

"' NllC)(X es 102.510 - JPIGLV ee es ...

"' WONG. es "" Kore.. HUABR ee ,.",

MO WBIOIZ as 9.750 New Cat&don,a FK8FA ee 21,700

' C N4UH es 31.080 N,ge"a J G 1FVZl5N0 " 223, 720

" KVel ee 10.800 Ph,hpp't1Il. WA7COEIOV2 ee eo.eeo

'" "'" ee ,~ """... CTlrM es ..",
" " ".. ee aoso SO Alroca N4NWIZS es 38.675

0" W080 VX ee 3,870 Spa", EA3BOX ee 89 ,440

" W3ARK " 3, 120 UNHO 4U 1UN es 13,225
rx Kl.I5X es 458.780 V"II.n Is N4CI$tKP2 " $4,120

"' "''' " ...
vr W",," es aeoc OX Slaloons-MufI~aIOt

W. ' '00 es 175 ,070 Ha ..a " KH6DW ee 333.575
W, won es oa.eoc Japa n J A3YBF es 23.205

'"sea

'"
""'"
'"ee.,....
'"
'"".
'",,.
'"ees
".
zoe

198 5
tees
"..
""""1985

"..
"""""'"
'''',,..,,..
1985,,..
"",,..
""

S"'~ ()p<J<-atOt

K4XS
KM5X
KM5X

NA5M
WAOFGV

''00
WA7COEIOV2
K4V XO
VE3BVO
JGIFVzr.;N0

As """'loone<! . mutt'pboln;_,e at ..n abso­
lule pr-..m lead,tIlI ltle paci< ..1l1I stale'

.. nd ptO'tlf'Ciai lall1IS _e NR!>M (50). KM5X
(49). K5LZO (481, KC2EE 144 ). KD5R W (42).

Yu/li-Qpf},a lor

'''-'0
'"row
K5LZO
WD5G5 l
K05f!W

''''''''W[)5G5l
KE 7C

.....'"
KM5X rx 15--9405 "'Ipha no 5 ova< 5 Teire. al 135 '1190 '
OK1 RI Czecn FT· l02 ae seow 4 elemen l' al72 '
NA5M r x T5--93OS Alpna n O 6 0var6 KLM al80'/1 IS'

6 elemenl KlM 1I19!>'

5-eole_ HI'-G8In .. l 45

VE38VO 0 ", 15·93OS 5B·22O 5 ovtlf 5 .. t 70 '1140'
J G 1FVZl5N0 N,gena 15 ·120S Fl 2100Z 4·e le menllnband ~ag i

.~.c,

'''-'0 rx rs-,cos """no 6 element KlM .. l ' 45 '
6__m KLM a t 54

KH6DW "' TS·93OS Tl 922A 6·ele me nl KlM a t 70 '
K[)$RW '" FT·90IDM ,~.. 4-aiamenl KlM KT34A al 100'

""'"" rx S<.~ """" I3 .",,,,,,,,1 log panodoc

Table 3 EqUipment 01 tl>e 1tJ{>-1w" smglf1- and mu lr,-cp sralions

ltle ...orkl. A superb ,,11011 Irom 0Uf mosl
soughl·a fter EU'OPflan tnend. G,,, al Job'
J G IFV215N0 look a e<>mmand"'g secOnd­
place "n,sh bl' hand,ng ou l Nogerran m"",pI~

&<s 10 lr.e~ng 333 SUlloons he conlac1·
&<l O<Ir l!\an.. lor 11'" AIncan eol')'

K5LZO reta ins h,s title bl' becom"'ll Ihe
WO'kl Multi·Op Champion tor the se<:ond
consecul'.... year. CIluCI< . anoIrw!r lone Slar
SUll",". OS a I",.... competdor No! ontv has r.e
!k>m.nated Ih,s eve nl s,nce 'IS .ncephon.
Ch UCk '0 also the World 2O· Me te, MlJlh-Op
Charnpoon. Need Isal' more~

Well·"""""'" H_aooan 51aloon KH6OW . _10
.... _ I""" K 7SS. lOOl< Ir.e WOIIcl Mun..op
Cf>arnpoonSh,p ,n trw! 0 )( class F, an l< and
Oannl' ",enl unc ha llenged th roughout tna
.....e n1. For Itle tTIOSl PiltI, ptopagal00n seemed

POot 10 mosl Pilrts oIlr.e -..ortcl wn. lTII,.tIIopIt­
"n; _'e a l • p'em,,,m. ll>ey managed 10
ma "e 6 18 coolacls . llle mOSI 'lal"XIS ",o, "'ed
bl' anI' compe lltor. As usual, gre al jOb, glJ~ '

You're a Class ac1'
Analyz.ng llId Y"",', r""-<lll$. here .. ,e lhe

current top len ll'OtIll 15--meT", OSC record

~e"

nabbing ConlClClS 10k. lrw!1' _'e go,,"'lI out 01
style As llle ...... set ,n Itle .....1 (2400 lJTC).
lrw! stallOllS ,n Te . ... Clearly 1001\ nome tne
nacon'

KM5X .s WO'kl C namplOn.n the s.ngle-OP­
Ifalor calegory FolIowong ", ,1111111 varyc_
and e-C,I.ng second ..as NR$M AlllIe hnllll.
onll' eogl>I OSOS 5e\>Irale<l ltle two sl aloons
KM5X nad th<l advantage 01 ten add'tIOn al
mul"pI.",s 10 lake 111& overall lead by 80.000
poonlS VE3BVO became lr.e hogI-..sl SCOf'ng
Canad.an Sl.. loon. I,n""'ng 3"l on ttle~
operalor class

OK IRl became lhe Wo,ld ChampIOn to' OX
.,ngle·ope,.. lor stances bl' earn'tIlI a .e·

IP"Clable 44 1,600 poonts 'nd...'lLIIg 65 OX
counltllS .....,...ed. CornPiI<"'lI all conlest en­
Itoes. OK1A! had tne second highesl SCOre ,n

2o.METER SOAPBOX

New... recalled a conteSl tn wfMCfI I ..ori<ed 10 l\an:l and dod so poorty
COOd,tIOflS Wi!re .,mplv a wfut We' lI Cerla, n tV ..e lcome t~e relum 01 tr>e
sunspol rna..mum
Had no plans to . nle, tr>e cooteet. JUII PilrIIClpcUI AI1I' two hours. I

dacodad 10~ lor " an(! tI-.:lloll 01 tun'
Tl\an.... tor ltle conlesl' Ttle greal"'" ...as tfMo bog "",mber 01 e,OIoe 0 )(

stallOfls I WOflled countnes I hav. nevar ~eard befOlI ,n a comest
Ttl. antenna '010' was to,n t>e<:au5e 014~ kph winds
Cono:j,11O/"lS wete qu,te good consodenng the SUnspo! cy(:1e

EIlJOV'I<l me conI....l . Li .... !he 24.l'1ou' ' ormat
Gre.,cont....l More PilrllCopahon !h,. ....ar lOOl<,ng I_ard IO ne., .......
20 meters w.l~ 100 Watts ,n a conte st .. hl< e wo, klng ORP wllh 8 hal l-wave
d ipole ,n tne basemant

I Dehave on len hou's of ope<a1Jng I WOf"8C1 -vane wroo COUld /'leaf me
and ......-yone I~ .,... , I ce<tilJnIy wol be b.c' ne.l .......,
SupertlOwl got 'n lhe way 110,. yea r< Us ually /l(). or 160-mele , conllSl. "'8
,un on Supetbowl S unda v Guess we gooled up the sc~edule Prom,se 10
'esolv.ltIa p'oblem ,n '8 7
Propagal_ SUre ..as 1aC"'ng 10 E u~ and J'" Irom lhe M~l

NlCll lO work the conleSl My h<sl SS B conlesl
SupertlOwl • TVlllOn 'l mox'

Entove<l th, ' 2O·met.. r e ...ent tlett.. r tha n a ny Oille' SSB conlest on llle

"'~
TIIOS OS my 1 ()(l5th contest and IIt5l 2Q.me1et phOne'

KV'I
KP4FI
W62UlI
W4WKO

KE7C

4)(41F

E"'6TC
Ge"'SM
GW4BLE
KAIYR
1(J4lU

Ol6fBL

lhe" rflpect've slat... prov.tlCe. or 0 )( coun­
Iry. """'vze lhe 2O-rnatet honor 'oil (Table I )

Ente, \'OU' slaloon ne.' yea. and pe<haps YOU'
na me .. ,II be among 1!Iose m.nl>oned'

II seems on 20mel"", lMI " vou don'l loa.....
lrw! ....oes 1~1e<l ..,til alum,num, 1'00,o"n ...­
trIal<e I,.., 9'_ In 11>.. contest tMfa OS no
'oom lor compromtSe'$ You need a good cc­
l falor. Iols 01 alum,num, " "1I Ihal ""II hlte' me
O RM. and at lea st 1.500 Waus 10 eeer trw!

compel'loonhead-on Table 2 sJ>ows "'f>al lrw!
lop s lah"ns _re 'U"",fIg

I <Ion'1 "now ", I>al you do dun"'11rw! SUfT\.
me,. bul afou nd he re il is antenna ....alr>er. t
now nave three !'>-element altays up lor 20

and a I"banda< IUSllor standby. 1"1 see'­
lhey piaI' '" '87 As 10< \he rest 01 Itle CO<>­

leslers, lIe,e 's a s.lmphng oIl..... antennas
lhey Uged on 20 mele ,s du" ng the '86 eva nt
and lrw!" perU fllagotS

3 ele ment,ag< 26 5
4.el&ment Vag. 165
&-eleme nl Vag. 16 .5
tn ...ened_ld,paIe 12 0

Ve nocal 10 S
~11'ag< 9 S
7-aiament 1'89' 4 S
2.element quad 1.S
2-elemenll'ag, 1.5

De".. loop S
_ mern Q"Clll ,S

From ItIe-Se sl at,st,cs, 11 1OOI<S as .'I'd bet·

I'" upgrade m~ system jus t 10 sla ~ up ", ,1 10
lhe ,esl of the IIIlcl WtIe 'e a'. aU tIa lnbancl­
ers' lMl ...... lhey 'llP'esenle.J 4Sq,;, 01
ttle conlogu,aloor>s ,n use Hmm. ve<)' ,rnerflt·

,ng' You Ih,n" mal'tIe ttlel' upg'aoe<l 10
monobande",'

We all """" our !l'al,tude to ChUC~ WA6R
OUr 2Q.Mele< COntesl Cha,rman CIIUCIl .
OUr OIher con'",' commlnee memoe,s, n...
lrw! Ihanl<lesa JOC ot ta lly'ng all IhtI "nl"es.
',,", u,ng tne urI,l,cates . catCII,"9 !lacl< ..Mn
your SCOfe t..... 10~ up on 111& mag&­

2_. and 1IIhng QUI all lheM t1doculous ..
POlls al>O<Jl 1>,. conlasl comm,n... ac1'v.toes
as t..... monl hs go bl' II voo had a good lIn..e .
lnani< Clluc ~, n.a's Itle 0tI& resPOlls.1)le tn
1987, wno 11_ , he trial' (\pen uP a .­

calegory lor II00lu"9 Irw! bog ones Tl>anilS.
CIIUCII

KMSX. KSLZO. OK1RI,
and KH6DW

-15·Meter World Champions­
II ",as anolll&' Te.as sl>Owdown WI>,'"

lhe map'1l1' 01 111& -...orId su!lete<l ""lh poor

!>.and cond,l,one . slal,ons ,n Teus were
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IS-METER SO APBOX

Band COIIOI!IOOS .....' e Superb I'>eflt' Fam,'Y comm,lmenlS allovotKl .....
to OPII,ale only a Ie", !>Ou'S, 1hough See you next year
Cond"'<lnS no good. only As'a and Ocean.. Slaloons heard

No good cond~""" ,n Japan'
II w 8$ a g'"el Plly Iflall COUld noT conlact w'th any U S Srall<ln$. 8.ond
no good rOda y
I , eall y enjOyed rna coruest
Thank Stor FB conleslS P'Iaoyed erouncl on 15 JUSt to get read~ 10< rhe
:2O-mele, conlesl Almosl d,d Delle< on 15 lnan , dod on ZO lhough
Heard no slateSIde on 15 ,n a two-hour pe'lOd Band ",as p,elly bad
Good COnclmons Had rlg lroul)le and Oll(l'healonga~

Tnanos 10< Eu'ope ,I...-as fun'

Cond'loonS poor Very I..... open,ngs anywhe'. Tha n~s for the tese
and S"" you neXilome
W'lh ,anclom wor" ancl ' unnlng !>a'etool ,I youcan't he,"lhem you
can'l wor' lhem ,I you can·1 ""'" lhem lhey can 'I ...-0" you'
o.t!ICUlt to gel conlest 'esultS nete'
I " n",yed lhe shorl IS·mele< open,ng W,Sh CondhortS had been
belt" , thOugh
Tna lOw SOlar "U k 's Sill nurt'ng tl>e eontHI Jusr a ba,e European
open'l19 at trmotS In II I..... more years lh,s should oe a \181)' good
e\lenIIRoge, tnal' - KE7Cj
Fl tSt lome lor lhJs conlesl I rel l ly enloyOO ,I W<sh mora wouldpjaybul

st. appell~10 oepoe ''''!! up SIne" last yea" s contesl Than.s 73'

JAI AAT
JU U WI
JR5HCU

4X61F

KCZEE
K,J4l U

NJ7A

OK I RI
W4WKO

WA 7COE IOVZ

W5tYX

Jl1UWI ,-" '" ,
" 10890

ocr rw Cle'ChosJoya'l8 .. " re sesc
JR5HCU J..,an ". c ra szso
4X4Fl Israel ., " " ""VC'SV ,~ " c re s sec
JA.2fINN Japan ea e t t 4Z35
EA3Cl-Il Spa,n es e .. , eoc
JE 7H FO '-" ,. o t t 2.585
Hl IABR Ko,ea " o , a.sso

" '" ClechosJoya"a za s , Z.Z75
EA5EFV Spa,n "

, s 2.100
CTIOIZ Porlugal " ,

" 1 495
OK2SHO ClechosJoyak,a. , • • eeo
JHWEJ ,-" , c s ecc
JEI TTQ Japan e c • '"CTI AHC Po<lugal a , so
JA lAAT '-" s c , so
JU3XHO ,-" a c ,

"JOIMCC Japan a c a "
WNE_ M" lt,-CP9 rator

•• K5lZO t x '" " ss aea ees
• K()t,RW " "" " ee 134050

• WD5GSl rx zea " ae tt4.Z70

OX _MuIr,-()pe,alOr

. • Kl-I6DW Hawa" '" " " 333.575
• JA2YE F Japan '" ,

" 15.865
J A9YBA """ '" c rc 6,15(1

JA2YOC '-" , c a '"ICheckfOgS-By req ueSI EA3CTf, EA3PE, KJ4 NC , OZIDPW, VQIOP, Cll8CklOgs-late
enU ...S 4Z4TR AH6EK. OL6FBl. JA1YAG. JA7VCO, K5GN OH7EU J

K5LZO
K05RW

' HOOW
W0 5GSl

JA9YBA

MuIr,-or-at"" PlNflC'fM"ts·

J A2YOC A.:hi Inst llute 01 Technoiogy. JEZEZO. JI2RIG
J A2YEF Chuba Un>\le~'lyRad", Club. JFZNFC , JF2'OHC. JIZlPO. JI2'OVF .

JJ:NAI JJZVFE T Vamamolo
Kal\4i'awa UI'If\/ll.-s,ly ARC JA9LNJ,JA9VOA Kony H,rosh
M,aTa~as ,

K5LZO , KE5IV. NM5U. NT50
KD5AW . KA5DLU KA580Q
KH60W . K7SS
E·Systems ARC WBIITEV. W05ABC, WFSC KA5YOC. KA5VFI.
KA5Wl-I Y

441,600
Z23.72O
89 .4.a
80.460
68.460
541lO

38.130
:16.640
ZI,700
17,675
16,ZOO
16.170
15 ,640
11.400

Pa, TV and S31ellne Descrambllag
All New 8th Ednlonl .-In

es

"eo

"re
ro

"
"e
rs,
"",

6-elemenl rnonoband Yao' 3 4
4.-me<>l~ Quad 34
3-elemenl monoband quad I 7
6·elemenr monoband quad 1 7
Z·phase 'otarable helICal ~ert ocals 1 7
l 3-elemenl log ee-eee 1 7

II tne conlest sco,es don 'l na~a you en~,·

OIlS 0111>8 w,nn'ng slahOnS. lhen P"'IlaPS l l>e
eQu.prnem .........y In Table 3 w,1 ger YOU'
moulh 10 wale" l19

To many. the contesl mEtant adding 1 new

count,y 10 lheo' OX counlry 100aiS 01 lhe"
Wo<.ed A. Zones To Olrl8tS 'I meanl t!>eo'
50th Slale 101 WA S We sa.. a lew conr&$l
r&Cords brOken and SOme new records ItSl ab·
bsll8d FWler 10 Tabl& 4. 11>8 _ roll Ios1 01
all-h<ne _Old~

On !lellall 01 conr8$l cn.a"man Gary Vesl
NW5E, we rha nk each 01 you who rook the
"me 10 gill on rhe I" dU"119 ad\le,sa band
cond,bons W,I!>Ou1 you, lhe CO'lIesl _

no! haW la-en place We appo-ecoale YOU'
ded,caloon and p romise you 'I Wi ll pay ot!
when tl>8 Sun spot cycle doe'!; a 18O-<leg,ee

lu'na'ound You are ce rta,nly 11>8~ng
Ie.. who know wtlar «ln1eslol19 oS II abOul •

" OK I RI Clechos lo~a k,a '" "• JG1FVZf5N, N'9"na on aa
• EAJ80X ""," '" "• WA7COEIOVZ Ph,lopp'...... '" c

EA 7AVU Spa,n '" aa
• N4CIS/KPZ V"g,n Is '"

,.
• IKZGSN ""' rca "• JPIGlV ,-" '" a
• FK8F A NewCaledonla ", •

I4CSP Iialy se "EASFCP $po" " ee
4X61F .,." .. ,
G4 XOM England " ..
CE4ETZ Chde " "

WNE-SmgIe a"...-at""

•• KU5X rx ,.. .. er 458 780
• NR5M rx '" so ee 376,950
• VE3BVD 0", .,. aa .. 225640

• KS90 " '" " " rae ""
KCZEE rx '" .. aa 122.815
W 5PWG rx '" aa aa ss.eso

• K700 W' ", aa " 48.755

• W4 WKO " ", " zc " .>00
• WA6FGV C> ,.. "

, eo.esc
K6XO C> " re ts 14 415
K,JalU ' C ,. o " 14,060". Ne es re .. 10.800

- " " as t t " e.rcc
K3Z0 NO " s ra 4,5'10
WD8DVX 0- " s s 3870
W"",,, vr aa r " asoc
K4GKV '" ea ,

" 3 ,145
W3ARK " "

, t t 3 ,120
N5AFV t x " e rc ,.OW

'''' "' es "
, ,OW

W"5fYX tx "
, t aoee

w 01ZV CO "
, e Z,635

W5EIJ " ra a , '"W9REC n, " • • sao
"''' ur ra • • ""N" C '" "

, , '"W0NGB "' s 0 • aoc
VEBACS NW' r o • ,..

OX- SIng/9 Operator

LIGHT WEIGHT ALUMINUM TOWERS
TtlmI!~lor >Aorcd al..", ...... "'--cr>. hJho e'Jho. "''''''J aroJ
rupeoJ f_I, lr...-po-......l. """'lye"" e....l) ~.. bad
"""n.....'"'e........., Ittt. T" 3~· ft« "'.n.l,.. ,f br.• .-keLal ..
IU· "r ",-, ric.,] .\ f""l In th-c \" ",00 T" I 'll)' ,n h-c ,¥ht il ¥U)c'<.l
T",,·o" c'"me in t"" ,i/e,. •• " ....., t.....,by H· j, ",¥ "";t ,,",, afkl
'I ·· " ok (;ore '" 10· konf: OCC~M_ 1.: a> ......, ""~""".'

........","""' C"'!aplN< ..n~__ a.aolabk """'''-' . or ..hop--7". by ~ .......·IU""-$~~ W e• . I I·· hy 10· .......·tit..... _ Stoh .'\O <.
hOI "'''''' onl"rr".",,". " ri,< I,,: '" ('.11 t2 f 41 ~~ _4--l 74

Te'-"-' T"""r> l nl,,,,,", . ,,,,,1 Toi-c. ' 7.1~.'>h I
"",, I~. \I_ " lIe. LA ll)4.l~ .-180

J-<llemenl Ir iband yag' 18 0
4_m,,,>lmlNlndYllgl 103

4 e18""'~ monot>and y"O' 103
T,apped vertICal 86
In \le'led \lee . d ipole 6 8
Ve<local 68
6 ,18men1 troband yag. 5 1
7.....menlmonobandyag' 5 1
G4ZVIG5RV 5, I

longw"" 3 4
J .I."",,~ moro:>band y"O' 3 4
~e1emenl monoCIand yag' 3 4

WD!>GSl (.aj. VE3BVD (39) and KH6QW
(34) B.lh.me,~ wastough'

OX muil lpl,e'. we'e IUSI as sca'ce. Wh,1e
many OX Slat,ons were o n. old Sol lust ,",ould

"'" IIlIow SIgnalS 10la ' e mo<e lhan. couple
I'1OPS Slaloons Iottunale 10 work 30 01 more
OX counlr'llS ,ncluded KU5X (67), OKIRI

(65). K5lZ0 (59). NR 5M (561. JGI FVl5N0
(46). VE3BVO(44j. W 0 5G SL (38), KS90 (36).
and KC2EE (33)

We ha~e la 'en a su.....y ot Itle ~a'lOUs

anle nnas used du'ing lhe 15·mete' conlesl
and calculaled 1'18 per<;enl"9l!tS H<J<e a'e lhe.....

" When You Buy, Say 73"



EVER SAY DIE ROPAGATION
Humber 23 on yourF~k ear

DEALER DIRECTORY

DEALf:RS
Your company name and ma.!.1ge can contain up 10 25 ",ords for u link a. SI99
yearly (pr~paid). or SSO for llirec monlhs (prepaid). No menli" n of mail-order
bu.;~or area code pennilled , Directory IUl and pa) menl mu" rexll us60 da).
inad"a~ of pubhcalion. For ~umple. ad,,~n"inl for tile May ' 87~ rmt>.l be

in our hando by Marell I... Mail lO 7J Anlafrll' Radio . WGE C~nrer, Pe1~Ibo.­

ough. NH 034 ~8, ATTN: Hope Currie r.

80 80 ~o ~o "0 20 20 20

GMT 00 O:l ... ... ..

Jim Gray W1XU
73 Staff

EASTERN UNITED STATES TO:

MST COU'

._. .,. ". zo
..oc..."_ " co " " " "" UST. "l ' " " " zo au ,
e..uI"l ZoroE '" ec " " " " zo eo " " " ao
E""U'MD " " so ec zo " " eo
.......u " zo " " so " "'''0'. " ao zu " ao ao
-~ ". -~ zo
_.~ zc " " " " -, zo " " rs " zo
"" ~_"U zc
"'O.TO O'CO eo " " " " ao zo ,
SOU, ....o'CO "" " zc zc

, .. " .. .. .. .. "..~........ au ao
.."cu...... '" " " " eo ec ac rs ".U$T""lI" zo zc " co zo ac ", ",
e-..~ Zorol " " ao so " " zo "

, ". "......~.'"" zc " eo " " zn zo ao " zc zo
~._u zo zo " " eo ao ", ",
,"c". zo (,01 zo ",
-~ '" zu zo zo
_'uco " zc zu " " ac ao " " ". ".
..., ~,-..", ao
""ooTO . 'co " ao ao su " zo ao " " ". ".
IOUT.. ...R~ ", ,,' " " " zo zc
U , S. S "" sc so eo " ao zo zo '"
CENTRAL UNITED STATES TO :

"l...... .. " ao " " " " zn
.0""""_ " zc " -u " " " " " ".....TII.L'. u ao " "" " " " i s
C. ....L ecee zo au " " so ao " " "1 .... ~ ....0 eo- " zo '".......u " " '" zo ac zo._. zo_..

" zo -o " " " " zu
" [R'CO zc zo so co " ao , ,
..., ~_...s

" zc so " '" ao
.... IITO R ICO zo zo " " " zc " " "SOUT" •• lI iC. zo ", ", , , ,
us.s.n, eu " ," ", zu zc
'''''COAST ec eo " " " " '" "

1 • May be open only once or twice during month .
• = Try next h igher band_

G =Good, F =Fair, P =Poq-.

The period of the 14ththroughthe 17th is especl. lly disturbed due tomegnet-
Ie ,tonn conditions.

FEBRUARY
>UN "'" "" wm '""

,. s""
1 2 3 4 5 6 7

F F-G G G G G G-F

8 9 10 11 12 13 14
F F G G G G-F F P

15 16 17 18 19 20 21
P P P-F F- G G G G-F

22 23 24 25 26 27 28
F-P P P-F F-G G-F F F

(>erry NH
se......, the !>om """"",aie, ...im and

II>Cd ~q.upmeN , \1ri~ .....·k ar>.l oe...-"", .......

rna"", h.... ' AU . A..fOII. B4cW. C""'"',"fl.
Encomm. H, -GI,n. HU' ller. ICOM . Ken·
...uod. KLM. Lar~a . Mi...~ . M.,.I~, :

!>nob. rtJIDR. <_... """~ . BuU·
_ hour> M...__ s... 1G-5. TlIun.d.l, 1G-9.

a.-l Sun.lH"hd. y. , lIi. ......ll £I...-lrnrl­

k o, I l.uad""dur, lIo_d , f)orr" ~ H

8.JIJ8. ...\+5J71 .

Preston ID
11_ WB7BYZ u.lho .....,.. ooock of.....·
1etI.,ea. ,n the f_ rmountala W... _r>.llho
be>-! pr~ •. Call fo< . Uy""r ham need.
11_ o;,;otlbull 711 So. So....~... ID

8.J~.852"".

Miami FL
c... Marcoo,. I"" . P.~-<>wnal rum.... n",.·
.- oqu........fIl . w~ dorepoiR. SC1ld SASE
,... pticea . c_ ~l.arn*. f 71" SW
lI:lh Strm, ~i..." n . ll l 261 1111

pose I'd class any buffet which
ends up with an ice cream ma­
chine and buckets of sundae top­
pings as great. WhO needs the
buffet?

One of the locals cued me inlo
an Italian buffet in the shOpping
mall on the strip. Unfortunately I
didn't quite get that tar. being
stopped by the Oasis Hotel buffet.
No complaints . Maybe next time
I'll make it.

The lmax theater in Caesar's
Palace was closed for another
week . I hate to miss an lmax­
spectacular shows.

Get your priorities straight and
plan 10 gel to Hammes! next
November. The weather will prob­
ably be beautiful-around 80 de­
grees aga in. while snow and bitter
cold hit much of the rest of the
country. The show is well man­
aged-the ham dealers are there
with good priCes-the flea market
wil l load you down with stuff you
can', afford not to buy-and veg­
as is there 10 entertain you-make
you fal-and suck you dry .•

San Jose CA
Ba) A ...•....~.mal<'\Ir raj", "<n. " . ...

&. 1I>Cd~ . ra;:lio ..... &. ......icc . W.

t.. "",...,,,Id. ICOM . Atdo1l . V .
T~ T"", s...- & maa)..-e. Sha R.
dlo, Int ., ITl5A S. ~'lnt"""or Bl.d..
C....pbrIICA~.3~5.

Nt'~' Ca-,tle DE
FtclOl)' OlI,horllN deakr~ v...... ICOM .
T~ T«. KDK. K~nwood . AEA. Kamrnn-

icI floU h... of.,.,....",... No'"
I.. 'a Dol .,., . One milo off 1-95 ,~.

..an Anuot , Supply, 71 M._ lI...d.
~... CMlIt DE 19120. 318-772&.

I'ontana CA
Complcl~ li~o-ICOM. Mi•• g• . KLM.
t.anca. Ao""". 8& W.~r4000donrool ·

ic producIs fur m.. 1M>bby1Ol . Abo CB and

"'"u ..... racli05. Sor><'''C you from _ 4'0 -'0 "I
ft ,~, . '.",..... El«tronln, 11621 s;...."

A«. , .·oa..... C A'lll5, 8ll·Tlff.

from page 14

WA61TF presenting the Wesllink
Young Ham of the Year award to
Shawn Wakefield WK5P . We'll
have more in 73about the winner,
so I won 't go over that here. But
anyone who still thinks we're los­
ing youngsters because they have
too many other interests attract­
ing them-instead of admilling
that our bl ind insistence on Morse
code is killing amateur radio­
needs to see whal this chap has
been doing.

1think it was Roy who broughl
up me simile of old men in a lile­
boat stamping on the lingers 01
those trying 10get in. Apt.

There is one aspect 01Las veg­
as that I do enjOy- the buffets.
My, en my, they've developed
those into an art term . Back in the
sarcc days I remember one hotel
with a buffet; now they're from one
end 01 the strip to the other-and
downtown, too. The lunch prices
run from $2 .50 to around $4 and
some are great . 01 course, I sup-
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VM 3102VG 12° HI RES
GREEN COMPOSITE

VM 31Q2VA 12" HI RES
AMBeR COMPOSITE

VM 3101 VG 12" GREEN
COMPOSITE

•
Un

VM 310lVA 12" AMBER
COMPOSITE

CM 3631110 14° COlOR EGA

STAR MICRONICS
so 10 DOT MATRIX PRINTER $364 SO
LV 121 0 DOT MATRIX

PRINTER 518900
NB 15 DOT MATRIX

24PlN HEAD $1044 90
NX 10 DOT MATRIX $CAll '
SO 10WIDE CARRIDGE

BROTHER ••
HR 20 lETTER QUALITY $37425 :

0M14()9 DOT MATA1X $35925 •
Ml509DOT MATAIX $39900 •

HR 35 l ET TER QUALITY $68165 °
2024l DOT MATRIX $64 1 15 •
TWINWRITER 5 $841 75 • 0

•HR lO l ETTER QUAl rlY $24900 .
M l l ()9 DOTMATRIX 521425 '
cr 100 CUT SHEET fEEDER $194 35 :
Cf 300 CUT SHEET fEEDER $21 125 • 0
cr lSO CUT SHEET fEEDER $194 35 •
Tf 1SO TRACTOR fEED $1()965
Tf 100 TRACTOR f EED $1()965
Tf 300 TRACTOR fEED $1()9 65
I<B SO I<EYBOARD SO $1 4300
I<B 100 I<EYBOARD ISO $194 35
Sf 30 SHEET fEED $91 00
SRl 14 $1922
If1232 INTERfACE $32 47
LQ 100 fONT BOARD S4612
LQ 200 fONT BOARD S64 91
Sf 40 SHEET f EED 596 65
Sf 200 SHEET fEED $25936
301 0 lifT Off TAPE $695
7010 urt OfF TAPE HR 56.95
7020 CORRECTABLE $322
1021 MULTI STAII<E $319
7022 ONE TIME CARBON $2.98
7030 MULTI STRII<E $1231
6020 fABRIC $3 22 °
aooo fABRIC TWINWRITER $1882 :
9010FABRtCRIBBON $2 16 ° 0
9020 2024L $6 44
9OJO fABRIC RIBBON $795 °
9040 RI680N S895 •

$27865

$291 85

$38935
$28935
$12935

53""

10PI< $688

sao"$4546
$19.95
$5191
sseo
$11 46
$3746

512935
512935
$12935
$19435
55196
52597

$8 42

OPUS
525 OS DO

CM313 11 HI RES 12°RGB
CM 36432 14° RGB

CM 36382 14° AGB
CM 31481 12" RGS

COMPOSITE
CM 36512 14° AGB

VIDEO COMPOSITE

SM 1 llGHTNltllG 24
SM II EXPRESS
SM 3 ERROR fREE
SM 5 SECURE 12

ANCHOR AUTOMATION

SIGNAL MODEMS

• • ..U •'4 • d ., •
516247 VM 310710 12" GREEN DOT MATRIX $49232 ••

51 9497 MONOCHROME 512935 SP 15 WIDE CARRIDGE
VM 31Q2IA 12" AMBER DOT MATRIX 'S82 06 •

MONOCHROME $10985 •

SP 1 DIAMOND PLUS
SP -2 EMERALD
SP -3 SAFE STRIP
$Pf-l SAPPHIRE
SPF· 2 RUBY
SPF·2. RUBY PLUS
SP 1 DIAMOND

ANCHOR
VM 2 VOlI<SMINr

VM 6420 VOlKS 6420
VM 6470 VOlI<S 6470
VM12VOlKSMODEM 12
VM 1 VOl.I<SMODEM
F & JCABlE
All OTHER CABlES

MONITORS
THOMSON

SURGE PROTECTION
CURTIS

$1 4.95
$1291

$1495

"'95
$3795

,w

$5196,S< 96
$1947
$1560

---
THE BARGAIN SHEET

ALWAYS THE BEST DEALS!
ALLSOP MAXElL
5 1 4 DiSK FilE $972 MD ' $11 75
5 1 4 [)ISK Fil E 60Xl $1102 MD ' $14.95
5 I 4 DISK FILE 10 5322 MF 100 $2470
5 1 4 DIS K FtLE 10·3PK sa" MF 20D "'95
3 5 DISK FILE JO $907
J 5 DISK FLE 30 Xl $1037 BASF

•

•
•
•

•

•

•

•

•

•

......~-....-_..._.
$11 67

$1037

0 :
•

•
0 :

0 :.

CURTIS SS 3 SYSTEM STAND $1947
THOMSON 1214 SWIVEl BASE $1950

SYSTEM STANDS

KALMAR
TEAK ROllTQP U52 J5 145) $1557

TEAK ROlL TOP -.153 3 5190) $2461
TEA K ROLL TOP lt4 54 5 25 (SOl $21 42

TEAl<; ROll TOP a4!)5 525 (1 001 $31 95
TEAl( ROLL TOP 11456 5 25 l 110J535. 72

BOARD PRODUCTS
VIDEO 7

VEGA EGA $38935
......__ • _ 7¥

MONOGRAPHIC MGA
MONOGRAPHIC PLUS

PRINT STANDS
CURTIS PS 1
.6.t.lSOP PS 1

PAPER
9 12_11112(1 1000 CS
9 1 2 .11 11 20 2500 SH

GREENBAR 1PT 3500 SH

AVERY

COMTECH
CT 100 P A-B SWITCH BOX
CT 100 S A-B SWITCH BOX
CT 312 PARAl lEL CABlE e
CT 329 SERIAL COPY

•

•

4166 CONT INDEX CO 3'5 15001$6 47
4146 AODl'lESS tBL

4" 7 16 11000)
41 62 CLEAR LABELS

3 I 2"15 16 $10.20
4144 3 UP21 2-1 516 13OOO) 59 17
41 43 2 UP4xI516 13000) $852
414 531 2 " 5 16 (1000) $4.74
4170 LIST 8. MAIL $3897
4164 D1SSAPERF PAPER $422
41693><5 INDEX CARD 15001 $7 46
4168 2 1 16x4 1NOEX CD 15(0) $6 47
4164 PIGGYBACK LABELS (5001 7 47
4165 COMPUTER PAPER 1250) $389
4167 POST CARDS (2501 $7.77

•
•

•
•

•

•

•

•
•
•
•

•••
•

•
•
•••
•

•

•
•

o·•

•) .
•

0:

] •
•
•
•
•

I •
•
•
•
•
•
•
•) •
•••
•
•
•

0 •
•
•
•
•
•
•

d • • ........ ·u
The In form ation Hot Line

1-603-525-4201
For questions & other i tems

""0'<,--- - - - - - - - - -SIGNATURE
NAME """"'"", _

-,'" - - - - ---- ----- - - - -
EXPlRA.TION OATE _
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TRIO -KENW OOD COMMUNICATIONS
1111 West Walnut Street
Compton. California 90220

• Adjustable dial torque
-100 memory channels

Frequency and mode may be stored in
10 groups of 10 channels each. Split fre­
quencies may be stored in 10 channels
lor repeater operation.

- TU-8 CTCSS unit (optional)
Subtone is memorized when TU-8 is installed.

- Superb Int erference reduction
IF shift, tuneable notch lilter, noise blanker,
all-mode squelch, RF ettenuator.RITfXIT,
and optional filters light CRM.

- MC·43S UP/DOWN mlc. Included
• Computer interface port

- 5 IF filter funcUons
• Dual SSB IF filtering
A buill -in sse filter is
standard. When an
optional SSB filter
(YK-88S or YK-88SN) is

_ installed. dual filtering
is provided.
- vox, full or semi

break·ln CW

- AUTOR compatible

KENWOOD
CompSere service fflafll)lll$ aft'! .varlable fot ••
rno·Kenwooo' tran.see-ivers and most <1CCe$SOfJe$.

Sp«.ficarions .nd c-ees fire subleel 10 change ....JftlotA
nolice or obligation

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

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

--====~

Compact high performance HF transceiver
with general coverage receiver

"

Optional accessories:
• A1-440 internal auto. antenna luner (80 m-l0 rrn
• A1-25O external euto. tuner (160 m -l0 m)
• A1-13O compact mobile antenna tuner (160 m -.
to m) · JF·232C11C-, Qlevel transiatOf and modem
Ie kit · PS-SO heavy duty power supply · PS-4301
PS-30 DC power supply · SP-430 external
speaker e MB-430 mobile mountmg beacket
· YK-88CI88CN 500 Hz/270 Hz ON fitters · YK-88S1
68SN 2.4 kHz/1.8 kHz SSB flttels . MC-60Al80185
desk microphones . MC-55 (BP) mobile micro­
phone · HS·51617 teeoorooes e SP·401SOB
mobile soeakers e MA-5IVP-l HF 5 band mobile
helical antenna and bumper mount . TL-922A
2 kw PEP linear ampliflel . SM-220 staten monitor
• vs-t voice syntbeseer e SW-100A1200A12000
SWRlpower meters » TU-8 CTCSS lone untl.
• PG-2S extra DC cable.

Kenwood's advenced d~ltal know-how
brings Amateurs world-wide "big-rig"
performance In a compact package. We
call It "Digital DX-cltement"-that special
feeling you get every Ume you turn the
power ani
• Covers All Amateur bands

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

• Direct keyboard entry of frequency
• All modes builHn

USB, lSB, CWo AM, FM,
and AFSK. Mode
selection is verified in
Morse Code.

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

• VS·1 voice synthe­
sizer (opUonal)

T5-4405

•
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