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ICOM's commercial
quality scanning
recelver...Top
quality at a gem
of a price.

ICQM inuoduces the
IC·R7000 advanced technol
ogy 25-2000MHz· continu
ous cover<tge communications
receiver. With 99 owner pro
grammable memories. the
IC-R7000 covers klw band,
aircraft, marine, business, FM
broadcast. amateur radio.
emergency services, govern
ment and television bands.

Keyboard Entry. For
simplified opera tion and quick

tuning, the lC-R7000 features
direct keyboard entry. Precise
frequencies can be selected by
pushing the digit keys in se
quence o f the frequency or by
tuming the main tuning knob.

99 Memories. The
IC-R7000 has 99 memories
available to store your favorite
frequencies, including the
operating mode. Memol)'
charY'le'ls may be called up by
si mply pressing the Memory
switch. then rotating the
memory chamel knob. o r by
direct keyboard entry.

Scanning_ A sophisticated
scanning syste m provides
Instant access to most used
frequencies. By depressing
the Auto-M switch. the

IC-R7000 automatically memo
rizes frequencies in use w hile
the unit is in the scan mode.
This allow s you to reca ll
frequencies that were in use.

Other Outstanding
Features:
• FM wide/FM narrow /AMI

upper and lower sse
modes

• Six tuning speeds: 0.1. 1.0 ,
5. 10, 12.5 or 25KHz

• Dual color fluorescent os
play with memory chamel
readout and d immer switch

• Compact Size: 4-3/S"H
x 11 v.. -W x 10 %-0

• Dial Jock, noise blanker.
combined g-rneter and
center meter

• Optional RC-J 2 infrared
remote con troller

• O ptional voice synthesizer
When recording. the voice:
synthesizer automatically
announces the scanned
signal frequency.

"Specifica tions guaranteed
from 25-IOOOM Hz and 1260
1300MHz. N o coverage trorr
lOOO-I025MHz. No add'tiona
m::>du le requ ired for cCNer~
to approximately 2.0GHz.

See the IC·R7000 receiver
at your local authorized ICOfll
dealer. Also availab le is the
IC- R71A O.I-30M Hz general
coverage receiver.

All THIS AT A PRICE
YOU 'LL APPRECIATE,

ICOM
First in Communications

teOM Amenca . IllC-. 2380-IIbth AVf! NE. Bellevue. WA 98004 / 3331 To~'MlOd DrM:'. SU It t'.'~rx 75234
A11.__ i~~~I__ sut;«l 1O~__ ""II<~ DO" _~lOn- A1IICO M ~ioI oIgn;lIwncly #a<ft'<l f CC~ 1_ "9 opwlOuI _ _ , lf7OOO'981



HAM
RADIO

OUTLET

FREE SHIPMENT
MOST ITEMS UPS SURFACE

CALL FOR LOW, LOW PRICE

THE LATEST IN ICOM'S LONG LINE
OF HF TRANCE IVERS

i f] II C O M ! IC -735
INCLUDING ALASKA A ND HAWA,II

AT GREAT LOW
LOW PRICES

tf I II C O M I

HAND-HELDS
I •.

IC·02AT IC·2AT IC·3AT
IC·04AT IC·4AT

TOLL-FREE PHONE .

TOLL FREE PHONE INCLUDING ALASKA AND HAWAII
800·854·6046PERSONAL/ZED SERVICE

_ .._.c> .......--".. .."...,.,. ......,
v.. " Co" "" ........m."""."

~ G'~,=:;"",=,,""" CALIf. AN D ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE

~
- o,';'..""::=-"':'" PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME.

Ol, _ " ""

, _. - _ .., .....-". _ ,.,.. STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.,-,I
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, ell, 92123
2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road,

(714) 761·3033, (213) 860,2040. (415) 451·5757, (619) 560-4900,
Between Disneyl and & Kno tt s Berry Fa,m , Higllway 24 Downtown. left 27th o ff.lamp. High way 163 and Ctatremcnt Mesa Bt.d

BURLINGAME, CA 94010 PHOENIX. AZ 85015 VAN NUYS, CA 91.01
990 Howard A.e.. 1702 W. Camelback Road. 6265 Sepulveda Blvd .

(415) 342·5757. (602) 242·3515, (818) 988·2212
5 miles sou1l1 On 101 hom San Fran Ai' porl East o f I-hgnway 17 San Diego F'eeway at Victory Bou tevllfd

ALL MAJOR BRANDS IN STOCK

Regular $799

SALE! ~~~::;

220 MHz's BEST BUY !
REGUL AR $449

SALE! $299.95
LIMITED QUANTITIES

THIS PRICE.

t i) II C O M IIC-R71A
SUPERIO R GRADE

GENERAL COVERAG E
_ R;;ECEIVER

i f] [I C O M I IC-37A

' f" ' n " "U , ",PH " "'f CO ' a . w·c..l8QOO<.Cf .. 'U R'. .. ·COlL '..S ~SC· ~ W " " ' fR ' " " , RO" ' C,, · S,<;.... 'O... . $.O ".,. .."O.,£.. ,.c
' '''PH !,''''' • ' '' '' ' f '' ...R. . . ...E..... • COLu " 9« • Cu'l"S • CU$ HC • M ..WOOO· "t.. . , "'5'" • ,U " ' R . ... 'l • T",S"O . "" E, GO.. OO .o<:O"
sPEC""STS · ' ARl ' ' 5 '''''''' ' e 'S><' 0 .' ..... • O" U [ • O' . OG£ • E' e · • "' J ' " OC " O l OG · ..,.., ....OOUC'S· ...ELAOPLf ......fST•••• su ."' .
e+: LO[ .. . BE >oCH£ A • 8'''0 • EWTn ....U' · GOlfEA · ..OL · HUS fL .... .n G" " · ICOM • .., A' G• • " " E ' p..""'. ... ROH" . St<u"[ •

PrI<;• • ..,..,ntc.""". "'-50""""", WCI«' 10 cn. f>Q. ..,.-" "Ohe. C.., ..." llI.ron. ,• •",.n.. P~'" . M ..... '..



With an amazingly low price, the all new PRIVATE PATCH III is the most
powerful personal phone patch system available. You can use it
simplex, repeater aided simplex (from your base) or semi-duplex (at the
repeater). That's right, you will never have to buy another patch.
PRIVATE PATCH III does it all! There are many new and important
features which were fonnerly only available in our top commercial
models.
With a flick of the new connect switch you can patch your friends on the repeater into
the phone system. One o f them may need to report an emergency!

No hassles w ith busy signals! If you call a number that is busy, just put your MIC down
and relax. PRIVATE PATCH 1\1 will d isconnect automatically.

The new CW 10 keeps you completely informed as to patch status. 10 occurs when you
access and again when you disconnect. 10 is also sent after toll call attempts, all
automatic disconnects, manual disconnect and when t imeout is imminent. And of
course your CW 10 chip is free.

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

A new digit count ing system makes the toll restri ct positive even in areas where you do
not have to dial " I" first. A secret five digit code di sables the toll restrict for one toll call.
Re-arm is automatic .

Additional new features: MOV lightning protection - Three digit access code (eg.*93)
- Spare relay position on board - Plus former features: 3/6 minute timeout timer 
Digital fast VOX (pat. pend.) - 115 VAC supply - Modular Jack and cord plus
much more!

Please write or call for our four page brochure to get the complete story.
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JUNS ELECTRONICS
CAlr- City CA. Reno NV

MIAMI RADIO CENTER CORP.
M,...... FL

MIKES RECTAONICS
Ft. L.8I.:Jet"".... M,.." FL

N&G DlSTR1BlITlNG CORP.
,"" ...... FL

PACE ENGINEERING

,~"
Tli E H..... STA'T1C>N

Ev" I$. iIIlI IN

CANADA:
OOUAAD ELECTRONICS

Vanc::ou-. ac

-

DEALERS

AMATEU R ELECTRONIC SUPPLY
Mil"'iaUlI.ee WI. WiI;kl,1fll Oh,

c.on.noo FL ClNrwa.ler FL
Las Vega.s NV

COlES COMMUNICATIONS
5IIn AnIOllOO TX

ERICKSON COMMUNICATJONS

""-'"
HAM RADIO OllTlET

Anaheom CA. BInng;lmll CA.
0rakI¥0d CA. Phoeni. AZ.
San c.go CA. v.... Nuys CA

HENRY RADIO
los AnQeIes CA. Atlaneim CA.

""'" MO

Warranty? Yes, one fu ll year!

• •

.f'_ .1'_ 1!1- .• •

CONNECT (213) 373-6803
SYSTEMS

INCORPORATED 23731 Madison St., Torrance. CA 90505

..

PRIVATE PATCH III
SIMPLEX SEMI·DUPLEX INTERCONNECT

r, -

Options:
FCC approved coupler
12 VDC or 230 VAC power

N
E
W

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

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

• Your patch should sound just
like your home phone.

• There should not be any sarn
piing noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the compett
non uses VOX rather than
sampling in their $1000 com
mercial model?)

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

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

• A patch should allow you to
manually connect any mobi le or
HT on your local repeater to the
phone system for a fu lly
automatic conversation. Some
one may need to report an
emergency!

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

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

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

• You should be able to connect
a patch to three points inside
your radio (VOL high side, PTI,
MIG) so that the patch does not
interfere with the use of the
radio and the VOL and SO. set
tings do not affect the patch.

• A patch should nave MOV
lightning protectors.

• Your patch should be made in
the USA where consultation
and factory service are immed
iately available.

ONLY
PRIVATE PATCH III

GIVES YOU ALL
OF THE ABOVE

BEWARE OF INFERIOR
IMITATIONS

THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH
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18 FM Your IC.730
Put the icing on your ICOM-and d iscover why the 10m-FM
c ra ze is sweep ing the nation! . . , ." ." ." .. .. , . . . N9DBX

26 Join the SWOT Team!
2m FM is fun. but using a repeater won't c ha llenge your skill.
Turn the switch to ssa and find out what ham radio is really
a bout! ","""" " " " """""""""""" KA3B

38 One-Chip Facsimile
We a ll talk a bout the weather; now you can see it on your
Atari. You'll be a mazed at how simple it is. . WB8TPD

42 NOAA's 2m UFO
Your weather rad io is a great signal source on 145.8 MHz.
K9POX explains why, """ " """ "" """ "" K9POX

44 Secrets of Cellular Radio
Take a guided tour behind the scenes of our newest repeater
technology, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , " N1 BLH

50 The Santee Spectacular
Is your Santec becoming forgetful? Are its batteries going soft?
No more! Here are two quick mods that bring your hand -he ld
to within an inc h of perfection. W21VS

52 Saga of the Willie Wand
W5RRH learned a new technique wh ile b uilding this &element
2m beam, It's ca lled c ut and try and try and try, '" W5RRH
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News from the Publisher

You're flying too low! You're flying too fast!
Look. out, you dumb reindeer. his antenna mast! "
So in to the backyard the reindeer did drop,
St. Nick, the elves, and the sleigh went kerplop!
Then at the back door, I heard th is loud knocking ,
" Open up in there, or I won't fill your stocking!"
As I turned off the light and was leaving the shac k,
Into the house Saint Nicholas c ame from the back
His two-meter rig he ld to hiS hip with a strap,
" Hams Do It In The Shack" on the front of hiScap.
The sack that he carried made hi s aged

brow furrow,
And he handed me a card that read,

" QSL Via Bureau: '
His c lothes were all sooty, from his shoes

to hi s ves t;
I felt like a Novice taking his test ,
His fingers were c alloused and from what

I Could ten.
This came from a straight key that I'll bet

he used well .
I offered him ccttee. I offered him smokes,
I tried easing the tension by telling ham jokes.
Then he nodded rus head and raised up hi s thumb,
He smiled li ke an Elmer; did I ever feel dumb.
He grabbed up hi s sack and went straight

for the tree,
And placed in the pile a large present for me.
When he finished hiS work he stood up,

took a bow,
Then out the back door to his learn he did plow.
But I heard him exclaim as he Itew o'er the land,
" Beware the FCC, friend, we were bo th

out of band !"

HAT?

02#0,
5

7:J 1(J1' Radio Ama r.rurs I, a membet of lhe CW Communicahon&'lnc. group, lhe
world's largest publisher of compule<.....led Intormelion. The group publishes
57 compute< publicalions in more It>an 20 major counl"". N,,,, million people

reecl one Of more of the group's publicahOfI' e llCh monlh . Members ot lhe group
,nclude: Argent ,,,,', Compu~Afge<Ilin.; Asi.'s 1fw1 Asian Compufe<WOfkl; AuSlr.li. ' , Compul~ Austra/ie,
Aus lr. lia n PC WOI'Id. Maeworld and Direetones; 8tazir, tnt. New• • I'ld MieroMufldO; Chi...·' Chin. Computtrwond; Den
mart<'s CompuI~nm.rt, PC World and RUN (Commodole); Finland's M,_ro; France' , L" UO/Ide ,,,,,,,,,,,,'ique,
0_ (Apple), OPC (I BM) and Df.lttbuliq...; Germany's Compulel"WOChe, Mierocompul..-...ll, PC W.u, Soltw",..U.rtl,

e w Ed,'ion&mlll"r, com"...,.,. au. I""... RUN.nd 10",- '.1; 1I.Iy', Compur~ '''II. and PC M"QU'''''; J'fl'n ', Com·
PU'~ Japen; Me_iCc', CompulfJ(lllt(Jl'/dlUe_ico lind CompuMufldO; The Nethe<t. I'ld" Compufe<WOfkl a.n.tu_ .nd PC
WOI'Id &.r>e/v_; Norw.y·, Compufe<WOfkl Norge. PC WOfk/ lind RUN (Comrnc)dorej; SilIucli ArillfM. ' , ,s,udi Compufe<WOfkl;
Spain', Compul..-orlfl Espa"., U icrwi""mu/PC Wond, Commodore World; SW«len" Comput.rSweden, u ,arod. ,om
.I'ld S...",s• • PC; troe UK', com".,tw M" " "pe<neI'Il, Compu~ He.s, PC au",,,... WOfkI and Compulet Bu.ti".n Euro,»;
V-.zuel,,', Compufe<WOfkl V_l~"; lhe US's ComputervrOl'ld, HOI CoCo,InCidet, Inloworld. UKWOI'Id, U icro Uart",·
world, PC World, RUN, n,80 U ICIO, F_, Publiul/olls lind On Communicllliorq.

'Twas the night before Christmas, when all
lhroogh the town

The snowstorm was raging. the phone l ines
were down;

The wind il did howl, the tree l imbs d id c rack,
I hope that 5 1. N iCk isn't forced to tum back.
The wile making eceaes, the kids making noise,
While awa y in the shack, by my rig t was poised.
The finals were glowing, the m ike gain was set.
t was chasing OX to see what I could get.
The bandSwere art empty. the frequencies clear,
except one lone station that sounded Quite near.
He was calling CO and my interest did crcoe,
When he ended transmission with the words,

" Old St . N ick."
I answered back Quickly, I used great dispatch,
II th is were St. Nicholas, good God, what a catch!
We exch anged Information, it was really

Quite graphic,
Then he came back and said,

" I've emergency trallic! "
His reindeer were ti red, his elves in a grump.
If he dldn' l land soon, then his sleigh

he wou ld dump,
I thought very carefull y, I thought very hard,
Then I gave him directions to my

enow-ccvered yard.
As he flew past my window, his ha ir like a mane,
He reined In his chargers and called them

by name:
" Whoa, Anode! Whoa, Cathode! Whoa, Zener!

Whoa, Diode!
Stop, Healer! Stop, Grid Leak! Stop, Bias !

Stop, Triode!

The results 01our poetry (questionable In some ceeesn contest are in. Honorable mentions go to Peter
Strauss K06R (Oakland CAl. Paul Danzer NUl (Norwalk CT), Brian Tandrow KR6B (Simi Valley CAl, Terry
Russ NSATZ (Massi llon OHI, Casey Cassin KC70Y (Seattle WAI. Verne Smit h KA lNAV (Bath ME). and Ed
Scallon KA U SN IPro'f'ldence RI).

Our $100 prize-winner was wrillen by William Templin KAeOYI (North Ubef1y IAI, who gives special
thankS to his wile Susan and his two friends named Sieve. Here it is (wi th our apologies 10 Clemen t
Clar1<e Moore). along with our very best wishes lor a sale and happy holiday season .••
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KENWOOD

The Kenwood TR-2600A and the
TR-3600A pack "big rig" features
into the palm of your hand. It's
really a "handy handful"!
Optional accessories:
• TU-358 built m programmable

sub-tone encoder
• VB-2530 2-m 25 W RF

power amp.
• ST-2 base stand/charger
• MS-l mobile stand/charger
• PB-26 Ni·Cd battery
• DC-26 DC-DC converter
• HMC~1headset with VOX
• SMC-30 speaker microphone
• LH-3 deluxe leather case
• SC~9 soft case with bell hook
• BT-3 AA manganese/alkaline

battery case
• EB~3 external C manganese I

alkaline battery case
• RA~3 z-rn telescoping antenna
• RA-5 2-m/70-cm telescopmq

antenna
• AX-2 shoulder strap wIant. base
• CD-1O call sign display
• BH-2A belt hook

More TR-2600A and TR-3600A infor
mation is available from authorized
Kenwood dealers.

@) • 0 0-
ww TOilE ." "

.~
. ,

I I ~

~

,
-== ~~

'" -~• " YlI. -.:r sa.

Kenwood's lR-26OOA and lR-36OOA feature DCS (DIv/taI Code
Squelch), a new signaRing concept denlQlPld bJ Kenwood. DCS
allows each station to have Its own -prtvate cal- code or to rell"">.'ld
to a "group call- 0( - common call- code. There ..100,000 different
DCS combinations possible.

• Simple to operate
Functional design is "user frjendly ~

Buill-in 16-key autopatch encoder.
TX STOP switch, REVerse switc h,
KEYboard LOCK switch. high effi 4

ciency speaker,
• Large LCD

Easy 10 read in direct sunlight or in
the dark with convenient diallighl
that also illuminates the top panel
S-meter.

• Extended frequency coverage
Allows operation on most MARS
and CAP frequencies. Receive
frequency range is 140 -1 60 MHz.
(lR-3600A covers 440-450 MHz.)

• Programmable scan
Channel scan or band
scan. search for open
or busy channels.

• SLiDE-LOC battery
case

-10 Channels
10 m emories, one for
non-standard repeater
offsets.

• 2.5 watts high power,
350 mWlow
TR-3600A has 1.5 watts
high or 300 mW low.

TR-2600A shown TR·J600A '5 lJ~allable for 70 cm operallon
Complele setvice milnlJiJls ate a~aiJable lor all Tna-Kl!'lwoo<l ltansceivets atl(l mOS! accessories.
Spe<:r',ca rions and p"ces are slIbJect to change w,thOIl! nonce or obligalion

TRIO -KENWOOD COMMUNICATIONS
11 11 West Walnut Street
Compton, Cantonua 90220



ANOTHER BREAKTHROUGH FROM ABA

Packet + RTTY=
Pahratt" PK-64.

If you 'vc read about packet, or
are already into it , you know how
exci ting it is. With the hot new
Pakran pK-64 we've just brought a
new dimension to packet. The
Pakratr pK- 64 is a complete, fu lly
assembled and tested packet rad io
controlle r which, together wi th a
Commodore 64 or 12H computer,
can convert you r shack into a
packet operations ('('I1K'r.

And we've included a new version
of our ad van ced J\.l BA-TORTM soft
ware to make it the first packet
controller wi th AJ\1TOR, Baudot.
ASCI J and Mo rse. Bur an even
more exci ting part of the Pakrarr
controller Ls i ts great p rice.

Incredibly Simple
To Set Up

Just plug the Pakratt controller
into the C64's game cartridge
slot, add a mic connector for
connect ing to your part icular

transceiver, and yo u're set.
lfyou're anxious to try it out, our
new "quickstart" manual section
can get you on the air in un der
\:2 hour.

Simply Powerful
The versatile Pakran control ler
shows messages an d connect
status Simultaneously on yo ur
Commodore wi th a uniq ue spli t
screen disp lay. And it lets you

PK-64 shown with HF modem option.
Computer not included.

send letter-perfect text from the
text editor software while mon 
ito ring incoming messages. The
20K liyn-QSO b uffer stores more
than 20 video screens of text!
Disk commands let you save

specific operating paramete rs for
quick set -up for emergency
services, clubs, and multiple fre
q uency usc. And the Pakratt con
troller's standard, li\PR style
modern gives you 300 an d 1200
baud operation with great
I IF/ VHF performance.

We can' t possib ly list all o f
the impo rtant features of Pakratt
here. But the absolutely best part
of the Pakratt pK-64 is that it's at
your dealer now. So stop read ing,
run down to vo ur local dealer,

"
and check Pakratt out. Because
the real challenge will be to lind
one after the other hams see it.

Pakratt pK- 64. Packet Power
from AEA. At amateur radio
dealers everywhere.

" "

Advanced Electronic Applications, Inc.
P.O. Box C-2160
Lynnwood, WA 98036-0918
1206) 775-7373
Telex: 6972496 AEA INTL UW

PIlIntt In~ MBA-TOR ... tfldlMlI1IllIl Advlnted EllIttrOnlc Ap~IIcItIOM, Inc: . Cammlldarl 64 II I lradlmlrlllll CollllllodOrl ElecIMMlICSlTD.
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EDITED BY PERRY DONHAM KW10••RX.
Earthquake

MEXICO CITY wa s shaken 10 Us knees on
the morni ng o f September 20, 1985, when
a savage earthquake st ruck near the resort
c ity of Acapulco. The quake, measuring 7.8
on the Richter scale (tcuowec by an after
shock measuring 7.5), was the worst in
Mexican history. For nearly a week the only
communication in or out of the country
was supplied by ham-radio operators. Al
most immediately. an emergency network
sprung up on 20 meters, us ing f ive chan
nets for Incoming traff ic and one channel
for outgoing messages, inc lud ing regu lar
news bull etins. Although the US State De
partment set up a nctune for concerned
relatives, n was quick ly overloaded and in
effectual . Health-and-welfare messages
were forwarded either via the Nati onal
Traffle System or through Independent
c learinghouse nets to Mexico. Hams In
Mexico would attempt to locate persons
over the telephone (when it was working)
or through word of mouth. At the peak of
the d isaster, u took an amazing three da ys
to get word out of the stricken area.

Probably the most significant effect of
the earthquake has been the changed re
lationship between commerc ial broadcast
stations and ham rad io. II was readily
apparent that all of the major networks
were using ham stations for news gather
Ing. In an Interview with Fred Maia W5YI,
Roy Neal K6DUE of NBC News stressed
thai us ing amateurs for commerc ial mes
sage handl ing was " condoned because
there (were) no commercial facilities even
able. The criterion is 'no commercial facil 
ities avail able.' " The problem stem s from
a recent FCC decision which states that In
cert ain cases commercial stations may
use hams for news gathering. The Radio
and Television News Directors Associa
tion (ATNDA) Interpreted this action in a
rather liberal way, taking advantage o f a
c lause which provides for a " co mmon
sense" approach to Its use. What's worse,
each network has come up with Its own
way of looking at the rule. The result Is a
m ishmash of conf lic t ing act ions and con
fus ion among ham-rad io operators. In a
te lephone Interview with 73 Associate Bill
Pasternak WA6ITF, FCC Private Radio Bu
reau Chief John Johnston W3BE claimed
that all of the media-related ham activity
was illegal. Another FCC staffer said , how
ever, that no measures would be taken
against the networks unless a formal com
plaint was filed with the FCC enforcement
branch. Gordon West WB6NOA noted that
newsmen were using amateur radio lor
setting up logistics and discussing union
pay scales for their c rews while refusing to

handle health-and-welfare traffic into the
area. Clearly there Is a serious problem
here. Have the broadcasters gone too far?
Or was there a justi fiab le need for the use
o f ham rad io to conduc t the ir business?
Apparently It depends on whom you ask.

Commercia/ism

IN A RELATED STORY, the FCC has re
leased PRB -2, In wh ich lee Shob lom
K6ADA, President and General Manager of
l ondon Bridge Broadca sting , Inc ., has
asked for direct access to a port ion of the
435-MHz band for " noncommercial" news
gathering. Sho b lom has requested a
waiver of the amateur rules to allow h im to
use teet-seen te levision on 435 MHz to
feed news of community Interest to his
low-power te levision station for rebroeo
cas t. The television stat ion has a range of
about 10 miles. The main reason for the re
quest is that the cost of microwave relay
equ ipment is too high-and amateur gear
is so inexpensive. Incredibly , about 40
hams in the area lully support the Idea!
ARRl Execut ive Vice-Pres ident Dave Sum
ner xtzz, when notif ied o f the pet ition ,
said the matter must be taken under con
sideration before an ctucrat league pest
non could be taken. We here at 73 need no
" consideration perlod" -we are desd set
sgsinst any commerc ial use of amateur ra
dio, at any time, for any reason.

Oh No, Mr. Bill!

CALIFORNIA SENATE BIll 1431 was de
feated In a rather unorthodox manner.
Sponsored by Senator Herschel Rosen
thal, Bill 1431 would have made it a crimi
nal o ffense to own, purchase, or listen to
any form 01 radio capable of mon itoring
the BOO-MHz cellular-rad io band. Joe Merd
ler N6AHU met with Senator Rosenthal to
explain his fear that taw-enforcement ctn
cers un familia r with radio equipment
would not be able to te ll the difference be
tween legal amateur gear and illegal scan
ners. To prove his point, Merdler produced
a Yaesu FT-709 and a similar-looking Re
gency scanner on tne table and asked the
Senato r 10 p ick the "i llega l " unit . He
couldn't. Merdler emphasized that more
harm than good would be done by this law
in the hands of untrained enforcement c t
ucers . Senator Rosenthal to ld Merd ler that
the bill was not meant 10 encroach on the
rights 01 ham operators, and that he had
the utmost respect for amateurs. As a re
sull, what cou ld have been a disaster 10
hams in California and a dangerou s prec-

ecent tor the re st o f the s t a t es was
averted.

Fire Friends

lOS ANGELES POLICE AND FIRE officials
have gone on record as desiring greater
access to amateur radio during limes o t
emergency. The recent Baldwin Hi1Is brush
fi res graphically demonstrated that ham
radio could playa key role in Ihe preserva
t ion o f life and property. In the Baldwin
Hills incident, the Fire Department found
that they had no way o f telling what was
happen ing on the other side of the hill
from where they were fighting a blaze. Am
ateur rad io, with its trained corps o t skilled
commun icators, gave the department the
eyes and ears they desperate ly needed.

Academy Hams

NINE HAMS trom l os Angeles television
station KTIV were recently commended by
the National Academy of Television Arts
and SCiences (the Emmy people). For their
role in KTIV's " 10 O'Clock News," which
won four Emmys, a Cert ificate o f Com
mendation wa s presented 10 Engineers
Tim Gask ins KA6INW, Mert Garlick
N6AWE, Dave Hallmark N6DKI , Bert Hicks
WB6MQV, Don Halloway WB7ADU, How
ard lang WA6UFM, Bill Pasternak WA6ITF,
Charles Rozner WB6SKM , and the sta
tion 's Technical Operati ons Supervisor,
Robert S. Sudock WB6FDF. KTIV won Em
mys for Best Independent News Program,
Best Independent Mini-Documentary se
ries, and Best Spot Coverage of a Same
Day Break ing Sto ry.

FAR Out

THE FOUNDATION FOR AMATEUR RADIO
has announced the winners of this year's
FAR scholarships: the John W. Gore Me
morial Scholarship ($900) to James H.
Baker KI4YN ; the Richard G. Chichester
Memorial Scho larsh ip ($900) to Eugene S.
Reilly KA8JIG ; the Edwin S. VanDusen
Memorial SCholarship ($350) to Richard K.
Soper KA21KV; the QCWA Memorial SChol
ars hi ps ($600) to Frances P. Horan
KA3CJR, Hai T. Nguyen KAIALZ, Carl H.
Puckett KA78WC, J ohn E. Schnupp
N3CNl, David J. Schmocker KJ91, and
John G. Sullivan N2DYC; the OCWA Robert
S. Cresap Memorial Scholarsh ip ($500) to
Douglas Swtattcwskt KA2KMT; the Radio
C lub o f America Scholarship ($500) to
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James W. Healy NJ2l; the l.R.l. Scholar
ship ($500) to Diane E. WlIIemin N8CAY;
the A.R.N.S. Scholarship (S500) to Michael
Krensavage KA3CUP; the Columbia MD
ARA Schola rship ($650) to Christine L
Gray KA3NAK; the Baltimore MD Scholar
ship ($500) to Eric J. Smith KA3KJO; the
Dade Radio Tropical Hamboree Scherer
ships ($500) to Christopher A. Atkins
KA2QWC and David R. German N4FAD; the
lewis W. Wilkinson Memorial Scholarship
(S5OO) to Wayne F. Poole KC4Xl. You can
get information about next year's scncrer
ships by contacting the Foundation for
Amateur Radio, 6903 Rhocle Island Ave
nue, College Park MD 20740.

1985

A PREDICTION: 1985 will go do wn in ham
history as the greatest year ever for ama
teur radio, Not since incentive licensing
was implemented have so many regula tory
changes been made to the Service. 1985
also saw the opening of new bands, the
emergence of new modes, and the birth of
a new DXCC country. This month we'll look
back at the events of 1985 that wilt shape
the future of ham radio in years to come.

.PRB-1-ln OCtober the FCC ruled in ta
vor of amateur radio in the matter of re
strictive antenna ordinances by passing
PRB-1 . In response to a pelition flied in
July of 1984, the Commission alflrmed its
commitment to ham radio and issued a
dec laratory ruling preempting all local reg
ulations which preclude or signi f icantly ln
hibit amateu r com munications. Speci fi·
ca lly, the Order sta ted that such regula
tions are "In direct conflict with federal
objectives and must be preempted."

e Novice Enhancement-Probab ly the
most significant proposal to change the
Amateur Service came mid-year when the
American Radio Relay league submitted a
petition aimed at increasing the privi leges
of Novice licensees. Designated RM·5038,
the plan called for an expansion 01 the
Novice ten-meter allocation to include CW,
SSB. and data from 28.1 to 28.5 MHz. On
220 and 1296 MHz, Novices would use all
emissions with a power limit of 25 and 5
Watts, respectively. The Elemenl 2 exami
nation would be increased from 20 to 30
Questions to reflecl the new privileges. Ac·
tion is expected on RM-5038 earty in 1986.

eWARC Bends-Twelve meters became
an amateur band Ihis year. 24.890-24.990
was opened to hams earlier than expected
on a secondary, ncn-mterterence basis,
The firs t day on the new band became a
frenzy of etate-workma. as many stations
garnered WAS-12 Met er s In Ju st a few
days! Things are a bit quieter now, but the
activity level is still substantial. In Ihe
same Order, the Commission made the 1Q.
MHz WARC allocation a permanent ama
teur band .
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e Don'1 Be A Problem- Speaking at the
1985 Dayton Hemventron. FCC Commis
sioner Ray Kowalski cautioned amateurs
not to bother the government with a ll o f
thei r petty problems. He pointed out that
hams use val uable spectrum, and that the
pressures from commercial radio users for
that spectrum had become greater than
ever. Kowaiskl reminded those in etten
dance that the easiest way for the FCC to
deal wi th a "problem Service" would be 10
simply eliminate that Service.

eSpread·Speclrum-Amateur radi o ' s
newest mocle Is spread-spectrum. While
the Commission approved Its use on 420
MHz and above, a one-year moratorium
was p laced on spread-spectrum use so
that adequate time would be available for
the development of amateur standards.
Several stations, In conjunction with the
Amat eur Radi o Research and Develop
ment Corporat ion (A MRA D), are experi
menting with various systems under an
STA.

el60 Meters-June was a busy month lor
the Commissioners. Apparently approving
the new WARC band put them in a good
mood, and they beg an 10 look for other
things to approve. Docket 84-874 hap
pened to be on top of a desk, so hams can
now use RTTY, FAX, and SSTV on 160 me
ters. The FCC felt that the limit Imposed to
protect the l ORAN·A radlonavigation svs
lem was no longer necessary.

eZC4 Cyprus-Early In the year the AARl
approved ZC4, Brit ish Sovereign Bases on
Cypru s, as a separa t e DXCC country,
nearly 25 years after a treaty establishing
the Republic of Cyprus. Contacts with ZC4

It took months to train her but it sure
so lved the bird problem !

made after August 16, 1960, will be ec
cepted for the new country, but only if
proof can be made that the ZC4 station
was ac tually on a Sovereign Base (not all
were).

e Tur1l:ey- Amateur radio in Turkey took
off when the Turl<.ish parliament passed a
bill allowing hams back on the air for the
first time In many years. Four hams came
up on 15 and 20 meters almost immedi
ately, and license exams are being given
regularly.

e Kl7 Pribllof-The AARL Awards corn
rnntee overturned the DX Advisory Com
mittee ' s reco mmen dat ion to add the
Pribllof Islands to the DXCC li st. It was the
culmination o f a ten-year effort to get Ihe
Islands on to the li st .

e Cllpperton - The biggest DXpeditlon of
1985 had to be F00XX Clipperton Island,
Primaril y supported by the Northern Cali
forn ia OX Foundation, the six-day opere
tl ons netted over 30,000 contacts on 160
10 meters and nearly 100 satellite QSOs.
The expedition cost about $60.000.

e 73 Magazine-The october. 1985, issue
of 73 marked our Silver Anniversary. The
event was h igh lighted by the Silver Eagle
Awards, a special "thank you" to the 25
people who most helped 73 in the past 25
years. Each award winner received a
chrome-plated Astatic Silver Eagle micro
phone and our undying gratitude. Also, 52
readers (SO slates, one OX, and one Dts
t rlct of Columbia) were selected at random
to receive copies of the 1986 Callbook set.
Here's to ano ther 25 years!

e Dick Bash-The publi sher of The Final
Exam series of study guides closed the
doors on h is business this year, His study
guides were infamous in the ham commu
nlty for containing verbatim questions and
answers from the FCC amateur license
tests. Once the VEC program got under
steam and all of the questions were re
leased to the public domain, Dick had
nothing to sell.

Auld Lang Syne

YEAR'S END Is a good time 10 thank all of
the people who have contributed to " QRX"
during the past twelve months. These folks
volunteer their time and skills to keep you
Informed about your hobby: Bill Pasternak
WA61TF and the West/ink crew, Fred Maia
W5YI of The W5YI Repor t, Paul Courson
WA3VJB and the enUre staff of the ARRL
(Inc luding Gateway and the ARRL Letter),
Gus Browning and his DX'ers Magazine,
Vern Riportella WA2LQQ and AMSAT, and
hundreds of hams who have phoned, sent
letters, and called the 73 computer with
their ta les of hamdom. You all are much
appreciated.



" BENCH·TESTED"
USED EQUIPMENT LISTING

KENW(X)[)
HANDHELOS

SATURDAY 9 AM • 5 PM

.AMERITRON . AVANTI

.WELZ .CAUBOOK

.LARSEN .ARAL BOOKS

.BUTTERNUT _CABLE
_BENCHER .CONNECTORS

MON-FAr 9 AM • 6 PM CENTRAL TIME

.TELEX HY-GAIN

.HUSTLER

.KLM

.ROHN

.HElL
S.A.S.E. FOR OUR

.KENWooD

.ICOM

.MIRAGE

.AEA

.KAHTRONICS

Call Now For Super

CHRISTMAS
STOCKING
STUFFERS
TOLL FREE

1·800·328·0250 fh-.'
?d

4124 West Broadway 1-612-535-5050 1·800328 0250
Robbinsdale MN 55422 (Mpls lSI Paul) (IN MINNESOTA CALL ••, . . TNT COLLEen TDLl FREEOUOTES
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$595.00 each
$59.95 DTMF module

Have you been trawl ing the bounding main for a new product? We have just
netted it-the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the
repeater receiver and transmitter. Scutt le _.. _ ~-
individual tone cards, all 38 EtA standard .-
CTCSS tones are included as well as time and hit accumulato rs. programmable
timers. lone translation. and AC power supply at one low price of $595 .00.The
TP-38 is packed like a ca n of sardines with features . as a matter of fact the only
additional option is a DTMF module for $59.95. Th is modu le allows com plete
offsite remote control of a ll TP-38 functions. includi ng adding new customers or
deleting poor paying ones, over the repeater receiver channe l.

Other features include CMOS circuitry for low power consumption, non-volatil e
memory to retain program ming ifpower loss occurs, immunity to falsing, pro
grammable security code and much more. The T P-3H is backed by our legendary
1 year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specia lists and cast your nets for a TP-38 or other fine catch.

".

_ COMMUNICATIONS SPECIALISTS, INC.
~.426 West Taft Avenue • Orange, CA92665-4296

•
Local (714) 998-3021 • FAX (714) 974-3420

Entire U$.A. 1-800-854-0547



,hank yoU fo< you< cont inued
suppo<t of Ali nco p<oduc t s • ,he <es pon
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has been te« ific . Also . fo< you< info
~e ~ill have \00 of each item on shelf

for immediate delivery -

Af t
e

< 30 days and up t o 6 monthS
if a failu<e occu<s ask t he us

e
< to send

i t back to Alinco and ~e ~ill <epa i< the
unit at nO cha<ge . p<oviding it has not

been abused or modif ied .

I f yoUr customer has a fai lure
~ith any Alinco p<oduc t ~ithin 30 days .
exch ange t h e uni t ~ith a ne~ one . sO
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e
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t hat the<e h as not been any t ampe< i ng.
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:.ti~ i ·· ··
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contac , ~~..':' rr"···
vour neatest d
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mco Direc' t i'" .Ot the toe

P.O Box 700 INCO EL .11•• • • • "'.......

44 Glen'C 07 ' R Earran Ci rcle • e~o. Nev. 89570 ICS__parks. Nev. 89431 Phone (702) 359-1414 •Facsimile (70~)1~~9~~~~EGElECTR
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1055 W. Germantown Pk, 512 • Norristown, PA 19403. (215) 631 ·1710 • Telex: 846-211
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The IC-27JA. The 25 watt
IC- 271A has the same 0 [
stand ing featues as the
IC~2 7I H, including an Internal
power supply. 'C-1'$25.

See the IC-2 71A(H) and
o ther fine ICOM equipment at
your IocaI ICOM dealer today.

2 bUilt-in Subaudible Tones
High Visibility Display
5-Merer and Center Meter
Scanning Systems Memories,
Modes and Programmable
Band
IC-HMI2 Mlaopt'K>ne Wltt1
Up/DcMYl Scan
lI Y.W x 4 }f(H x 12%"0

'Fwrures. AG-25
s\Mtchable preamp, UT-ISS
crcss encoder/decoder
encoder is standard',

IC-EX310 voice synthesizer,
Ie-SMB two-came desk mic
and IC~SM6 desk mrc. PLUS a
variety of power supplies...
IC-PS30 system power supply.
Ie-PSIS external or IC-PS35
internal power supplies.

ase System

Ev.... '
Features:

143.800 - 148.19'/MH
expandable for MARS opera-

• 32 fulHunaion Memories
nn lithium battery ba€kup

• 100 Watts. ful ad~stable
on all modeS

• Variable Tuning Steps, FM
5KHz and 1KHz; SS8 10Hz.
50Hz and IKI-iz= = =-

Int~mal

Comuuctkx1

(J)
~".

ICOM

ICOM AmeHca, Inc., 2380-Tl6th It've HE. Bifthue, WA 98004 / 3331 To..-rwood Drive. Suite 307, Dallal, TX 5234
AU lW~ 1P«llk.iltlorn lire "'1"0.1__ lull:l«t 10 .,.."..,...rJiiill1llllce or iNlI'"llllrl- AI, ICO... _.ellen lItnllk¥l1ly el«ft(l FCC 'egulatlonlllmllIng 1pUrious eml.....". , l71 Hl084



June 1985
Special issue- KITY, 9N I MM p rofile

July 1985
Dayto n in pictures, world's largest

a rray, add-on d ig ital display

August 1985
Build a 2m transceiver, razor-blade

radio, IIW·1 01 u pdates

July 1984
Dayton photo-journey. cordless
phones, co n struct ion m ethods

August 1984
TWO·lOne te ste r , II W·10 1 mud s, kW

fOI l6U

September 1984
V/C:fU' wattmeter. T imex RT f Y

sys tem

October 1984
Fall anten na issut'~9 skvbooks!

November 1984
Color Computer SSTV, TVI cure

December 1984
Tourhtone data display, tra nsistor

tutor, line conditioner

January 1985
ICO i\! mo, l" extra V IC-2(J Illeillory,

sluwslring e'r-rv

February 1985
OSCAR uplin k amp, IIF helicals, 6·

mete r ell
March 1985

Volun1e"r exams, talking repeater
controller

April 1985
Dayton Hamvenrinn special:

Islm]t >d 'sJ011 r u al. the amMing
IbtT<:'IHla

May 1985
Antennas! A ba ker's dozen

In eaeh back issue, you' ll also find our

regufar features as well as reviews and
new product announcements.

Each back issue costs $3,50 plus

$1.00 shipping and handling. On or
ders of 10 or more back issues, there
is a nat $7.50 shipping lind handling

fee. Send your check or money order

to 73, Attn: Back Issue Orders, 80 Pine

SI" Peterborough, NH 03458.

THE IDEAL
OMNIDIRECTIONAL
PACKET ANTENNA

(Prices and speci!icabons subjl!lcl 10 change WIlhOO! rlCJlo::6
or obIigallOO)

• Greatest Simplex Range for
Price

• Maximum Decoupling Mini
mizes Computer Hash

• No Feedline Radiation to Lock
Up Computer

PERFORMANCE
• Low Vertical Radiation Angle
• No Feedline Radiation
• Wideband Matching Network
• Efficient Design
• Omnidirectional Pattern

PRICE & CONVENIENCE
• Low Cost
• Easily Installed
• Compact & Lightweight
• UPS Shippable
• Inexpensive TV Mast Support

(no t Included)

ISOPOLETM is available for
144 MHz, 220 MHz, 440 MHz
Ask for our spec sheet and
radiation pattern plots , or
visit your favorite AEA
dealer for more informa t ion .

DEPENDABILITY
• High Quality Materials
• Weatherproof Design
• Rugged Construction
• Advanced Engineering

AEA
Advanced Electronics Applications, Inc.
p,o, Box C-2160
LyMWood, WA 98036
(206) 775-7373
TElEX: 69n496

AEA INn UW II ,.tl lO
S '(0 IIGtlr;\ 8~ltlG1Cftl~O

~
~ ~8~101' --EA"'E

,\.0 AEAEAEAE
AEAEAEAEAEAEAE
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cl ip and . a••

IIIAI..CCIA

1·800·4·SATMAN

NEW 24 Page
Buyer's Guide
With Guaranteed
Lowest Prices
»Exptatns all about FREE 100
channel Satellite TV and how
to shop for an earth station!

«Lists GUARANTEED
LOWEST PRICES...we will
not be undersold , save 30-S0OJo
over local dealer prices!

- Tells how to easily and quickly
Install-Your-Own earth station
and save $400 or more!

«Snows how to demonstrate and
sell earth stations from your
home and earn extra money!

unlden

The ne'" SATMAN Buyer" Guide i. a "«~"il)' for any
prospec';. e or curTen, .ar'h >la,ion ow""r who "ant. '0,.,.v. biJ money 011 name brand ,.,.,.I!ite producn and
al, o .arn ,om. e' l ra mon.y. Buy direc', Do-h
YOIl rsolf , and ,ave wi,b SATMAN . Toll frO\' ord.nnll,
no ,.,.10. laX (Il only), major crodit card . a«.p,od , hUll.
in·W>ck in.en'o"e, a.ailable, and fa,' UPS ,hippinll
anywhere in U.S. Chock wi,h SAT MAN bofore you
buy... We ",ill nol be und"sold! Coil " <>IV for your fr..
24 pal!< SATMAN Buy.. ', Guide.

.." ..."no. •L _
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Dan's Got It All

• FT·7570X

S SANTEe. ST.200ET

ST·400ET

KANTRONICS '
THE INTERFACE •

• WELZ CORP.
VSW RJPOWEA METERS

•

•FT·209 RH

TH·21AT

•

•

TR·7600 TH·21A
KENWOOD

~CP.'

T5-940S.

S.les & Servlc.

~••__.----••-••••_••••--••••••~
( FALCON:
• COMMUNICA TlONS I• •• •I •• • •• • •• •• •• •• Fa lcon Communications, Well Known For MOSFET Repeater Power •
• Amplifiers, Also Ma kes A Hard Working Line 01 Bipolar Power •
• Amplifiers For Mobile/Ba se Use. Our 2 Meter Amplif iers Include: I• •
• Model 5121 2 Watt s in :: 150 out I
• 1 Wall in = 90 o ut List $285 •• •
• Model 5122 10 Walls in = 150 oul •
• 2 Watts in = 50 out List $275 I
• I
I Model 5123 30 Walls in = 150 out •
• 10 Watts in = 90 out List $235 •• •• A FEW FEATURES: I
• 1) Made in the USA 4) Automatic COA or remote keying •
• 2) All mod e (FM, SSB, CW) 5) Bui lt in therma l protection •
• 3) Optiona l plug-in receive preamp 6) Full 1 Year warrant y I
: For Information On Our Complete Line See Your Local Dealer Or Call Factory :

• Direct CIRCL E 1~ ON READER SERVICE CARO •

• P.O. Box 8979 • Newport Beach, CA 92658 •
, (714)760-3622 ;_•._.._-••_---_•..........•••~

IC745 ..

All Of These " Good ies" And Many More At Super Savings.
Come See Us Or Call 1-800-241 -2027.

[f ~ II C O MI '.

Bring
things
down
to
your
level!

.. T5-93O$

fR·7950 •

.. -
OlD$$.::
~ --~- .: -..- -

1e-751 ...

Britt's 2·Way Radio
2508 Atlanta $t....t
Smyrna, Georgia 30080
Salmont Hili, Shopping c.nt.,
(~) 432-8008

"
" ~ ..

rJ(

With The HAZER Engineered
for Rohn 20 & 25 Towers

Antennas and 1018'(0' mounl on HA.ZER. «Jmple'!e
'Y,tem Itams lowe< 1ft ""OC81 uprlgl'l1 pas",on.Salely
lOC k , \"S,e m OJ>flf81M *I't'.'81$"'g Of 10_,"0 Neve<
ean 'a" Easy 10 lI"I$,afl and ope<ate

Com pte '" I" t fo, ~- Of tess 10*'" lnetudeS *'rtel't.
eatlle, l'Ia,d* a,e and ""'l'uet"'n.
H..... 2 · H.......,. duly a lum t25<1 !l load $211.00 ppd.
H••e' 3 · Standa'd alum 8 sq. It. IDa<! $2t3.OO p pd .
Ha. e' 4· Hea.f go". fleel'8 SQ. fl. load $218.00 p pd.
8all 'r.-usl _;"\118·25 tOf artf of .bot-~ $42.S0 ppd,
Ua" In also mIg. alumInum lo* e'l Ipeeotleally
""ll,n"""ed fo. US<! * ,11't lite HAl ER T*o lIZ• . M- t 3
113- *Ide) and M· t 8 418" * Ide )~_
llWf•• 'itM , _ 1\otoZfll _ tiring".,... 0 ... . '" _ ........
... llfOU"'l -. 0Id0tf _

GLEN MARTIN ENGINEERING INC. ®
P ,O. BOX 7 253
Boon ville . Mo . 65233 ~

'16-882·2734



shOot It Will,""",,-----_......... _._..

•
Celebrate 25 years of 73 for Radio Amateurs

by treating yourself and a fellow ham to an un
beatable subscription offer!

Here's how it wor1ts-When you get a friend
to enter a paid subscription to 73 for the low one
year rate of $19.97. you can renew your own
subscription for an unbelievably low $12.48 a
50% savings off the regular renewal rate!

You don't need special salesmanship abH~

lies. Simply show your friend 73's:
• high-quaJity construction projects and week·

end gadget ideas.
• artides about satellite TV, or about the grow

ing use of microoomputers in the hamshack.
• monthly ham help features and new product

news.
• international reports.
It's that easy. 73 will selt itself. And when your ham friend enters his name and address on the

coupon or attached card, you'll get your 73 subscription renewal for half-price.
But hurry! This special offer is available 10< a limned Urns only,
So grab a ham friend, grab a pen, and come join the 73 silver anniversary super-savings celebration!

Recruit

a Friend

and Get 73 for

City State _ _ Zip__City State _ _ Zip__

r-------------------------------------------
I YESI We want to join the 73 celebration-a new paid subscription for my friend,

i SEND ME :~: ~:;e;FaI7:rF~: ~~~O% O:CAUSE I GOT A FRIEND TO SUBSCRIBE
I AMATEURS AT THE LOW SUBSCRIPTION TO 73, EXTEND MY SUBSCRIPTION FOR
I PRICE OF $19.97. ONE YEAR FOR ONLY $12.481

I D Payment Enclosed D Payment Enclosed D MCi D VISA D AE D MC D VISA D AE D Bili Me
I Card # Exp. Dale Card # Exp. Date _

I Signature Signature ------- --- - - [
I Name Name ~.

I Address Address (

i f
I CIr-.!II &IolIo:mI22.91, Fcnogn s..-. I3Il.rn, en...cny,us.....~ ean.. & Mpjoo '14.48, f'<n9l &.r-. 122.48, en ,,-,~, us IuMI
I c.> us ... Fowogn ...... I*'- rq.n 35OR6J dr8Ml on us bw*. Foteig.. .....-- pIloMe i'lQujN, 35CJQ6I(

L ~':;;I~(~.~~S _PO 8o~~~annI~le, NV-=.11737 .1



IECS-200

Inter-Ear-Communication-System
A space age system that allows you to send and
receive your message through your ear and leave
your hands free.

, J
• Replace your Hrs awkward speaker-microphone with

an fH!armicrophone.

• Discrete HT communications leaves you with both
hands free.

• Allows voice communications In noisy environments.

• Our R-eartalk interfaces with almost all Hrs, which
have external speaker microphone output jacks.

• Custom hybrid circuit.

• Low power consumption. Transmits at SmA and less
than 10uA when receiving.

• One year warranty.

Dealer inquiries are invited.

$99.95 includes IECS·200 control unit. Ear transducer, (j
9V battery , 6-pin output connector and Instruction sheet. ....
(Add 6% sales tax for Cali lornia residents.)

Custom made interface cable for TEMPO 5 -15 and alllCOM
HTs are available al $1 9.95 ~

FOR ALL PREPAID ORDERS, SHIPPING AND HANDUNG / .
CHARGE WILL BE PAID BY N·EAR·TALK.

International Radio, Inc .
305-335-5545

• NEW · ' POLE CRYSTAL FILteRS FOR leoM
7:JG.735-74().7.5-751•R70-R71 -R7000
Drop-In 2 1"<I sseg 0115 MHZ Cen,e, Freq uency
(0"1. R~ FL-Xl ••••••••••••• . . SA900
Drop-In 2 . l<Hz sse . 55 00 CF Replaces FL....
.,.aclfy .•.•••••••.••........••. 58000
(W..&-In) 2' ~ Hl sse . 55 00 CF~ FL....
• • • • • • • . . . . . . . . . . . . . . . . . . . . .. 599 00

Drop-In 400 Hz CW 90106 CF Replaces FL·3<!
• • • . • • • • • • • • • • • • • • • • • • • • • • • •• SA9 00

Malch8d Se1 SS8 2 1 kHz .•••••••••• 5'3900
MMd>ed Se1 CW 400 Hz • • • • • • • • • • •• 5139 00

• FOR KENWOOD T~:JG.93O-MO

f)mp-In 6 kHz AM F'" e< ••••••.....•. SA9 :xl
• NEW TS·'.OS 2 .1 kHz SSB MATCH ED SET

SWITCH KIT. AJIow1, Wod/eIN¥row sse Use ongo",,1
Kenwood 0< IRI2 ' MIltS on Reo::, .e
Wf<MOUCTORY PAICE ••••••••••• 516900

• NEW TS-MOS tOOI'tl CW MATCHED SET OflOP-lN
(ON PC BOAROS) ...•.•••••••••• 5'3900
~ K", '.00d 500 Hz ,,"1ltS ".IICf....

• • AND 10 POLE CRYSTAL FILTERS AND -CAS
CADE~ KITS AVAIL AeLE FOR MOST ICOM.
KEHWOOO AND YAESU RAOtOS.CALl OR wRITE.

An ~al !,"en 0Ul',...1-..! fWQ~ 10 ongonal
~,,,",,,

" you _ need teennocal ••rance . 'nllO''''' loonai
Rad.oo Inc ~s a fun set'f'Ce IabOt.lOI'y

ICOM _K. ". : ,"...-nan' yea, 5'000USI5'2
!"sl d_ maol) 5'. .....e . lIe<e SASE lor- oe!.lols ""'
o«te<'ng pi_SPeCify radIO• ..., crysl.' "'''" o«te<ed
Plea.... add S5 10< sh,pp,ng • ..., handlong USA. 510."
m." . COO add 51 90. 5 1 0~_s FL r_"lSadd
sale$ ta.

E...-O\lINIn or-de<S ~'. Gar.nl·F uM Kommer _ 5 1,
119 . 5350 Eusk"chen . F~e'a' RepublIc 01 WesT
Ger many

WE ACCEPT VISA & MASTERCARD

INTERNATIONAL RADIO, INC.
1532 SE V". G..... Or . PorI Sl Lucre FL 33452

(305) 335-5545

GP-1

D·LAY·5,

Now published " monthly" 10 times
per year, SPEC-C OM r. readers are kepi
up-to-date in a world o f fast moving
modern technology_

Why not gl,e us a try? Back Issue
samples are a'allabla for j ust $2.00 ppd.
(Muler Artic le IndeKes add $1.00).

Special Six. Month Trial Subscri ption
·$ 10.00_ U.S./CanadaIMuico Annua l
Subscription $20 .00. (Foreign Subscrip
tions slightly higher).

SPEC-COM "
Amateur Radio Specialized

Communication Journal
P.O. Box H

Lowden, Iowa 52255
1319) 944-7869 (Membership Semcesl

Thousands 01 " Ham Radio"
operators across the country
are enjo ying " Spec i ali zed
Commun lcallons " modes .
Whether It's FSTV, SSTV, FA X,
OSCAR, EME, RTTY. PACKET
or COMPUTERS. today' . Radio
Amateur Is a h ighly skiliad
Comm unications Specialist!

Pro, ld lng full , In -dep t h
courage 01 these modes Is our
businass and we"e been do
ing it now lor o, er 19 years!
And now we're eKpand lng!

"TUNE IN" THE WORLD
OF SPECIALIZED

COM MUN ICATIONS!

~ "Ground Plane One"
is . len inch diameter. Z4

point. cast a1uma1oy. bus6 USC'd to anach th.. radials
of any vertic:al anlenna

Enjoy th<" bmdits of a professional looking
ground sysIem fOf only S24.95.

The fin~'!Il CW keyrr at any
price, lhe fam"us

"KanSils Cily Keyer" boa.,. 15CX) characters of
memory, 14 buffers and full programmability .
-rne Conl..."ters Chukc"
This 6502 rrncroproces 
50r design has 32·K of
eprom and 16--K of ram.
Using simple user friend
ly programmi ng. the
owner can automate
most contest operations.
and much more.

Complete KC·I systems begin al only 521 9.95

- 0RDElt Ol"R F.-\CTORYDIRECT CAH LOG -

An eaosy 10 install d<"lay
circuit thaI wOfks on th<"

CDE'JHYGAIN HAM 11.111. IV. and TAlUWISTER
rotor syst..ms.

1bis system ,noonts in9d<" the Wl\lrol box and
insMs il fiv.. second d<"lay into the brake circuit.
Only S21.95

lA\ 'CEjOH.\'SON EJtGlt'l'EERl.\"G
P.Q BOX 1363

KANSAS CITY; MISSOURI 64116

"When You Buy, Say 73" 7310' Radio Amateurs · December,l985 17



FM Your IC-730
Put the icing on your teOM - and discoverwhy

the 10m-FM craze is sweeping the nation!

St>tllio Ces.lr N'IDB\
5201 To/h,('w Orlve

Ro llioRM(,<ldow~ It 60008

der $30.00 with no modifi
cation whatsoever to the rig.
W hen you are through, you
wi ll ha ve a n 8D-Watt f M
transce iver wit h d ual-vic ca
pabilities, all owing duple x
o perat ion for 10-meter FM
repea ters and switc hable to
simplex on any frequency a t
the pu sh of a button. The cir
cuit desc ribed below also in
cl udes an option w h ich
allows you to maintain the
AM operation, if so desired .

Fo r ma ny h a m s. the
ICOM IC-730, by virtue

o f it s c o m pac t s ize, light
weig ht, a nd ma ny buil t-in
fea tures, is perhaps the idea l
HF ri g f o r both mobile and
ba se o pe ra t ion o n toda v' s
c rowded hands. O ne desir
ab le feature, however, i s
mi ss ing -l0-meter FM c a
pabilitv.

A simple FM modulator
detecto r board can be
added to the 1( -730 for un-

ci:
'eJ

,
.,7\ .. _.wo.._

•

-'
.~ " o.

"o 0"

Fig. 1. Detector un it.

18 73 tor Radio Amateurs . December, 1985

Photo A Modifications to the detector unit.



Photo B. Mode switch with AM 8-Vwire connected. Photo C. RIT board. Arrow sho ws where RIC 8-V wire
should be connected. Between the two capac itors, green
wire SQ is soldered to the board.

wide directl y into pin 5 of
the S-stage. limitmg i-f (JC1).
The 7 .5 k Hz is re c o m 
mended for better rece ived
signa l fidelity. The i-f has a 3
dB li mit ing sensit ivity of ap
proximately 100 microvolts .

the sa me i-f as the 730. It
a lso ha s a sq uelc h bu ilt in so
t hat no ad ded ci rc u it ry is
necessary.

The 455·kH z i-f from the
IC-730 is fed th rough a ce
ra mic filter 5 kHz or 7.5 kHz

ft er. and o ne t ra ns isto r a s
ac t ive dev ices. To re ce ive
the FM ca rrie r, an MC3359P
high-ga in. .low-powe r FM i-f
ch ip was used . This chip wa s
chose n beca use it was de
signed for na rrowband FM
com m u nicatio n a nd d ata
link a nd uses a 455-kHz i-t,

This modu le ca n be insta lled
in mo st HF rigs a nd Cit ize ns
Ba nd rad ios with e xce lle nt
results

The Circuit

The FM detec tor uses a
Motorola quad ra tu re detec
tor, an RCA limiting arnph-

•,

. ...-·..s - .... 0 ....

O' U ECHAHOCA l . 0
" lHIII

IIIF -A 5 5 -11 z
O' '0

."
• OM

'"-..-

.6?J .u; (tij)
I 0'0_'0

"
'@' V.. ,
.. ' I :: _0,'.. .

Fig. 2. M ain unit.

73 for Radio Amateurs • December, 1985 19



Photo D. Cable routing to converter board.

..
w.

The Modification

After the board IS com
p leted, it is a good idea to
pretest it to m ake sure it is
working properly. Apply 8 V
to the board (a 9-V alkaline
battery will do). Connect an
osc illosco pe to the output
o f t he m odu l a tor on the
SSF2 + SSF1 side o f C8. (I f no
osci lloscope is avail ab le,
use a small speaker or ear
phones for ad just men t by
ea r. ) Inject a sm a ll 1-k Hz
sine-w ave signal to the input
and check the modulator for
distortions or any malfunc
t ions.

Fig. 4. M ode switch.

Connec t a de-coupled os
cilloscope or a VTVM to the
o utput o f the M ( 3359P at
pin 10 and check for approx
imately 2.5 V de. A 5-V-dc
read ing will ind icate that os
ci ll ation is occurri ng in the

The quality o f thi scapacitor,
which i s a lso the p reern 
phasls capacitor, will affect
the modulation quality. (In
creasing its value will pro
duce more bass in the audio;
decreasing its va lue makes
the aud io sound t inny.) An rf
choke is added so that rf
from the vco will not be fed
back into the SK3223.

t • • , n •
•

.....,-.
•

..~
•

.,-

i
•

E q==:,,, •.1

F .. - --. \ .: .*
~ ~ --'=-'..

, I ;
~..

Mod ulator

To modulate the 1(-730,
an RCA SK3 223 T V /FM
sound i-f limiting amplif ier is
used. Its input from the m i
crophone (pin 6) i s ampl i
fied, f i ltered, and fed into
the IC-730 vco. Due to the
Ie's lim it ing capabilit ies, it is
not necessary to make a
mike gai n cont ro l, but a de
viation control is added to
its output. pin 3. A .01-m icro
farad cou p ling capac itor
(C17) w as used to connect
the modulator to the vco.

Fig. 3. RIT.

Power-Supply Switch

The only trans istor used in
the power-supply circuit is
to sw itch th e voltage to the
m odul a tor c h ip, SK32 23
(IC2). Vol tage to power the
FM board is taken from the
730 's AM circu it (AM 8 V). A
5.&-V zener is used to keep
power to the MC3359P con
stant and in its operating
range. Another voltage sig
n al (RE C 8 V ) i s u sed to
SWitch Q1 off during receive
so tha t any extraneous noise
in the shack or mo bile will
not modulate the vco.

rn atelv 7.5 kl- tz and 8.5 kH z.
A n externa l AM d etector
was used to check the pres
ence of noise above the nor
mal audio, at which point
pin 16 short s to ground the
input to the audio amplif ier
(sq uelc h closed ). In the pres
ence of a carr ier, the no ise
level drops sharp ly, causing
the detected AM into pin 14
al so to drop , a nd the
sq uelc h will o pen, Carr ie r
levels as low as m rmcro
volts at th e antenna inpu t of
t he 1( -7 30 w ill o pe n t he
squelch. For a squelch co n
tro l, the RIT potentiometer
of the rig w as uti lized. RIT
operat ion is not affected In

the SS B and CW modes.

Squelch

A sim ple invert ing op amp
is provided in this ch ip with
an output at p in 13. A f i lter
w a s mad e w ith ex terna l
impedance elements to dis
crim inate between approxi-

The ou tput o f the lim iter is
internall y connected to the
quadrature detector; only a
p arall e l l( n etwork is
needed exte rna lly to com
plete the circu it. The detec
tor ou tput is amplif ied and
buffered to th e aud io output
(pin 10), which hasan imped
ance of approximately 300
Ohms, The va lu e of the ca
pacitor off pin 9 contro ls the
amount o f de-emphasis,

H

c...~ ~

co' oj ~
CI'~ ~ -c"1 ~ ,
c • • ~ ~

." ,0'T

••• •o 0

,
. (,7\ " "
\CV "•

.:1' ..-.\!:J 0'•

(;;;;;1
~

(;;;;;1
'-!.:Y

(;;;;;1
~

Fig. 5, PLL un it .
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What you DO get is one compact package that TURNS ON RTTY READY 
No program load, "SYS" commands, or rats nest of external wiring to enjoy the

best in CW/RTTY operation. (AMTOR too, if added.)

The simple, uncomplicated design and ease of
operation are not to imply mediocre performance.
On the contrary, Microlog's years of software and
hardware experience combine in the AIR· l to
provide a level of performance found only in much
more expensive dedicated systems. Compare for
yourself or ask an AIR·! owner. they're our best
salesmenI

• Computer-enhanced detection means extensive use of
software digital filtering techniques for noise and
bandwidth that track the operating speed and code.

• Full speed RTTY 60 to 132 WP~f, CW to 150 WP~t , &
110/300 Baud ASCII.

• Choice of full- or split-screen display with large type
ahead text buffer and programmable memories.

• On-screen tuning indicators mean you never have to
take your eyes off the video for perfect copy tuning.
RITY "scope" cross-hatch and "red-dot" signal
acquisition monitor right on the screen.

"When You BUY, Say 73 "

• Keyword or manual control of VIC or Parallel printer
and receive buffer storage.

• Convenient plug-in jacks for all connections .
• Single boa rd design contains TU & RO~I software that

does not require external power.
• Full one-year warranty.
• WRU, UNshift O n Space, Wo rd wrap-around , Test

"Quick Brown Fox" & " RYRY" in ROM . Break buffer,
Random Code generator , Handkey input, Real-time
clock. sturdy metal cover and more .

AIR-I for VIC·20 or C-64 $199 (w ith A~ITOR

$279). ~ticrolog Corporation, 18713 ~tooney Drive.
Gaithersburg. ~ID 20879 Tel: 301·258-8400

MICROLOG
INNOVATORS IN DIGrrAL COMMUNICATION

Note. VIC·20 is a trademark of Commodon, Electronics, Lid .

Copyright @1984 Microlog Corpora tion

73 for Radio Ama teurs • December, 1985 21



Insta ll ation a nd Cali bratio n

Photo E. Connection to mike gain control.

" 0 0 OuT
M FIG ~

"" .C CO" TO>OI.
et ..nA LUG

Fig. 6. FM detector.

Fig, 7. Limiting FM modulator.

Photo F. Rf choke and resistor soldered to R28.
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Fig. 8. Power supply. Fig. 9. Optional AMIFM swi tch.

with the layout of the unit.
Open it, removing top and
bottom covers (don' t lo se
the screws). Find and iden
tify the ma in unit (top view),
manual page 23, Fig. 7-1, rf
unit ( left sid e of t he r i g).
page 23, Fig. 7-2, and Pll
un it (bottom view). page 24,
Fig 7-3 .

1) Instal l a 150k from 0 6
ca thode t o 0 5 ca t hode
(Photo A).

1a) Install a 10k resisto r
f rom 06 cathode to R20 (Fig.
1l,

1b) A relay or switch can
be installed to open th is re
sistor for AM operations.

2) Solder cable from au
dio output of M C3359P to
pin 3 of IC1 (Fig. 1).

3) Solder cable (i-f signal
to M C3359P) center to R17
or 0 5 anode and shield to l3
can (F ig. 2).

4) Solder AM 8-V w ire to
mode switch (Fig. 4) open

Remove all power and ca- lug (Photo B).
bles to the unit. Put a towel 5) Solder RE C 8-V wi re to
on the bench so you don't RIT board, Fig. 3{E). Photo C,
scra tch the cabi net . With arrow.
t he operating m an u al in 6) Route cables to rf unit
hand, fam il iar ize yourse lf compartme nt. Photo O.

22 73 for Radio Amateurs . December, 1985

ci rcuit. If this occurs, it is
due to lack of sh ield ing on
the input side of the chip. It
is very importa nt that the
Q,l ·uF capac itor at pin 6 and
7 be installed as dose as pos
sible to the ch ip.

A ground plane shou ld be
provided on that side of the
chip, pin 1 through pin 9 . A
bypass capacitor (C7) can be
installed direct ly across pin
17 (ground) and pin 7, on the
foil side of the board.

If an FM signal generator
is avai lable, inject a 455-kH z
signal to the input of the
455-kH z ce ra mic fi lt e r
th rough the 47o-Dhm resis
tor (R15l, modulate the gen
erator with a 1-kH z signal,
and you should see a d ean
1-k Hz at pin 10. If such a
generator is not ava ilable,
make sure there is no dc at
the i-f input side of the filter.
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Parts Lis t

Best OX!

I would liketothank all of
you who beloed me with this
modificat ion article, and a
special thanks to the Crysta l
l ake Repeater Group. AE9F,
KN9N. W D9 D RC. N9K C,
KC9XU, Fred Pa lmer from
rCOM, and ~9DP for their
d irect help in the design.

Notes: To adju st squelch
to your taste. lift RS and
change R6 so KIT pot is po
si t io n ed to yo ur ta ste
(sq u e l c h c l os e d ); then
change R5 to ad just squel ch
tail ; R5 can be as high as
500k. The board can be ob
tained from the author for
$15 .00, the tested module
and harness for $7500, or in
stall at ion of the module in
your radio for $110.00 plus
shipping cost. A ll mail and
que stion s will be an 
swere d - p lease send an
SASE .

Tha t' s all there is to it.
You're all set to explore the
fun of 29.5-29.7 MH~ . Tune
f irst to 29,6 MHz, the Inter
nat ional simplex calling Ire
q u en c v . Ne xt l isten for
repeater outputs in 1O-kHz
jumps from 2961 -29.El9 . In
puts are 100 kHz below out
put frequen cies.

16) One rel ay is used to
preserve AM -do co nnec t
the supply voltage to it be
fore any regulator of 730, be
cause it may not regulate
properly with the additional
current drain ,

Fig. 11. PC board (component side).

unit. Install the board on top
of the rf unit and plug cabl e
to the board , (Ho les are not
required , but a two-sided
tape is recommended to se
cure the FM boa rd.I

11) Take a break, get a cup
of coffee, and relax a bit.

12) Now th at you are
cooled off and relaxed, let's
check the work by starti ng
at the beg inning (Step 1).
M ake sure there are no sol
der pieces running around,
bad connections, or shorts
anywhere,

13) Put some tape on the
top and bottom covers to
prevent t he boa rd from
shorting to it.

14) Con nect the power
supply and make sure RIT is
off and CCW and speaker
are connec ted. Turn it o n
and select AM mode. You
sho u ld hear a h i ss at t he
speaker. Turn RIT squelch
CW till speaker goes dead

15) If you have an rf gen
erator, feed a signal to the
antenna input of about 100
FM at 1 k Hz with 4-k Hz de
viation and adjust quad coil
for best sound or best 1 kHz
on the scope, connected at
the speaker. It isa very sharp
adjustment. Connect the rig
to a dummy load, feed a
loud signal to the mike from
the CW kever. and adju st the
deviation pot for S-kHz de-
viation. If you don't have a
meter, ad just the pot to cen
ter and get on the ai r with
someone to help you adjust
the deviation.

Unit
Price
, .20

solder center of cable to re
sistor, route the cable and re
place shield cover, Fig. 5{H);
Photo F.

10) Dri ll two holes in the
chassi s at the rf unit com
pa rtment (top o f unit ); be
c a re f u l w ith the meta l
ch ips-the rig does not like
them at all ! Cut a piece of
cardboard and cover the rf

Component Value; 10 Source
01 -5 1N914 or AS or

1N4148 Motorola
00 l N4734A Motorola
C1 ,2,5,7 .1 uF (104) CY20C104M Centralab
C3, 4, 13 .001 uF (102) CY15C102M Cenlralab
C6 4.7 uF ECEA1EV4R7S Panasonl c
C8, 10, 17 .01 uF (103) CY15C103M centrarab
C9 100 pF CD15FD101J3 CDE
C11 ,12 10 uF ECEA1EV1ooS Panasonic
C15 1 of ECEA1HV010S Panasonlc
C18 2.2 uF ECEA1HV2R2S Panasonic

7) Solder cable (aud io in
put to SK3223) to m ike gain
control . Photo E.

8) Solder wire SQ to RIT
board, Fig. 3(F).

9) Solder an rf resistor at
t he junc t ion of R28, R29,
C3 4, and R30, See sc h e
matic, Pl.L unit; add a 22k re
sis t o r to the c h o k e and
solder shield to nearest can,

1.20
.50
.25
.25
.25
.35
.50
.70
.50

All res istors 'I. W,5% .20
Aac 150k
At 8.2k
A2 1.5k
A3 330k
A4 47k
A5, 16 200k
A9 120 Ohms
A10, ab 10k
R7 18k
A8 470k
R11 ,12 1k
R13 22k
A1 4 10k pot (Dev) EUNKOAAooB14 Panasonlc .30
A15 470 Ohms
A6 l OOk
Q1 2SA1015or 2N3906{pN p) .25
ICl MC3359P Motorola 4.00
CF1 CFU455F (fi lter) Murata 4.00
IC2 TA7oo1 or SK3223 4.00
T1 455 Quad coil - ACM-2A6597HM- t oke 2.00
RFl 1-uH rf choke 1.00
S1 tncre-octe single·throw 4.00
P1 z-ccentcn right ·angle connector amp 1.00
P2 a-ocsttrcn righi -angi e connector amp 2.50
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Harry A. Schools KA3B
1606 5. Newk irk Street
Ph iladelphia PA J9145

Join the SWOT Team!
2m FM is fun, but using a repeater won 't challenge your sk ill.

Turn the switch to SSB and find out what ham radio is really about!

Photo A. Here is the author as DA2AL in the Hunsruck
Moun tains of West Germany during a Region I VHF Con
test, pu tting a scarce grid sq uare on the air, A lthough moun
uuntoooing isn't a s popular in the US as it is in Europe, it is
no lo nger rare fa see American hams heading for the hills.
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Eve n as littl e as fifteen
yea rs ago, 2-meter SSG

was basically considered a
barren no-man's-land with
only a handful of operators
occupying the band. Activi
ty was slight, even in heavi
ly-populated areas suc h as
the Northeast, with numer
ous band open ings going un
noticed . However, the status
of 2-meter SSB has cha nged
dramatica lly since then, es
pecia lly over the last decade.

With the advent of fu lly
synthesized multimode rigs
and affordable power am
pl ifiers, receive preamplifi
ers, a nd antennas, 2-meter
SSB capability is readi ly
available at modest cost and
is no longer the mode once
inhabited a lmost enti rely by
the home-brewer and experi
menter. Even so, there are
many amateurs who under
estimate its potential in
terms of OX a nd reliable
communication over appre
ciable distances . For the
Technician-c la ss licensee
who yearns to work some in
te resting OX or fo r the old
t imer who has had it with
c rowded repeaters, 2-meter
SS B may be a ticket to fun
and e njoyment.

l et me point out that the
main intent of this a rticle is

basically to inform the read
er that the re is an abu n
dance of z-rneter SSB/CW
activity taking place and to
introduce the "Sidewinde rs
On Two" oegar nzaton. other
wise known as SWOT, which
cate rs to the SSB/CW enthu
sias t. To fully cove r areas
such as antennas and radio
wave propagation wou ld be
al most Impossible. as books
have been written on these
subjects. Therefore, I will
make genera lizations which
can be researched throug h
further reading.

Getti ng on the Air

Unlike yea rs gone by, 2
meter multimode transceiv
ers are readily available as
ei t her la rge base-station
un its with built-in ole power
supplies o r as sma lle r basel
mobile rigs wh ich require an
external dc power supply if
they are to be used at the
home sta tio n. Whate ver
way you decide to go, re
member that the cost of a
mu ltimode rig is not much
more than that of an FM
transce iver ,

Two features which now
a re standard on most of the
newer rigs ha ve made life
easier for the sidebander:
sca nning and sque lch on



Fig. 1. Shown above is the grid-square layout for the United States under the Maidenhead Lo
cator. Each field is broken down into 100 20 x 10 grid squares measuring approximately 100
x 70 miles in size, and numbered exactly like the Echo Mike field in the diagram. To figure

out your own grid-square locator number, refer to the article on page 49 o f the January, 1983,
QST or the October, 1982., issue of the l unar l e tter, edited by KI7D.
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stacke d fo r even greate r
ga m, m ak ing them that
much more de sirable for
those w ho c a nnot e rec t
beams. Shaped Jike a three
leaf clover, Big Wheel con
struc tio n articles a re quite
com mo n in VHF antenna
books under names like the
cloverleaf a nd the turnsti le.

thusiasts stac k their vagis in
large arrays for greate r gain
and d ire ct ivity . Bes ides th e
vagi. other antennas which
a re used o n SS B to a lesser
exte nt are col linear arrays
and quads.

Omnidirectional antennas.
If it is not feasible to e rect a
beam a ntenna d ue to space
lim ita t io ns, the n a co rn-
promise would be a ha lo . Power
The ha lo is an o mnid irec- As noted before, 10 to 30
tional , horizon ta lly-polar- Watts is an adequate power
ized anten na which exhibits leve l fo r wo rking most types
le ss th an un ity ga in. Halos of OX on 2 mete rs. Howe ve r,
are q uite popular with 2-me-- when it come s to attem pting
ter-SSB mo bile o perators be- co ntac ts on me teor sca tte r
cause they a re re lative ly o r a urora, a h igher o utput
sma ll . power w ill prove benef icial.

Another choice wou ld be I don 't mean to imply that it
the squalo. which is actually c a n ' t be do ne with 10
a sq uare ha lo. Back in the Watts it ca n! But due to
1960s Cushc ra ft Corpora - the nature of these propaga-
tio n manufactured a sq ualo. t ion modes, a h igher power
and at times they can still be le vel is req uired for opn-
fo und a t hamfests and elec- mum re sults. Most newcom
tro nic s fl ea mark e ts. ers to the band soon fi nd out

Pro babl y the best hori- that the average sta tion runs
zo ntallv-pola rized o mnidi- so mew he re in th e a rea of 80
re ctional antenna tha t one to 170 Wa tts. And just like
could use wou ld be the Big the HF bands, 2 meters has
Wheel . As with the squalo. its sha re of those who run
the Big Wheel was manufa c- the fu ll legal lim it, e special
tured by Cushcraft back in lv where moonbounce is
the 1960'0. It was very popu- concerned .
lar due to the fac t that it was
rated at 3-dB ga in. making it Amps and Preamps
that much better than the As with multimode rigs,
un ity-gain ha lo and squalo. there is a wide variety of
Also, Big Wheel s co u ld be so lid-state a m plifie rs avai l-
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The yagi. Just a s ground
pla nes are used widel y fo r
FM work , yagis a re the work
horse o f the SSB operator.
Most o pera to rs ut ilize a
s in g le long- boom y a gi
mounted high eno ugh to
clear any se rious obstruc
tions. Eve n if the anten na is
30 feet off the grou nd, if it's
clear of nearby bu ildings,
trees, o r power line s, it
s ho u ld wo rk f law le ss ly .
l o ng-boom vagis are gener
ally 15 to 20 fee t in le ngth
with forward-gain figu res of
roughly 12 to 16 dB.

Be ing re la t ivel y sm a ll
compa red to its HF counter
parts, the main advantage of
the yagi is tha t it is light
weight it ca n be turned ea st
Iy with a sma ll TV-type an
tenna rotator. A single vagi
wi ll work qu ite well even
with 10 Watts, but usually
the more se rious operators
o r EME (moonbounce) e n-

Horizontal polarization is
pre ferre d be cause sig na ls
that are polarized in this
fashion are more cons istent
ove r greate r distances, with
less fading a nd flutter- Also,
since most man-made elec
tr ical no ise is ve rtically p0

la rized, a horizontal a nten
na exhibits a nulling e ffec t
whic h greatly reduces sta tic
no ise le vels.

Antennas

Po/arization. Some ama
teurs who purchase multi
mode rigs a re d isappointed
when they ve ntu re into the
low e nd of 144 MH z in
hopes of finding so meo ne to
ta lk to, but hear nothing but
receiver white noise instead.
Although it is no fault of
the ir own, a commo n mis
take made by newcomers to
the ba nd is to start tun ing
around using a ve rtica lly-po
larized a ntenna . Unless they
are in a he avily popu lated
area w ith many sta tio ns ac
t ive o n the band, cha nces
are that they will hear abso
lutely nothing.

On 2-m e te r SSB, just
about eve ryo ne is horizo n
tally pola rized, and because
of th is, ve rtica l antennas do
not perform well . The cross
polarization loss between a
station runn ing vert ical and
a stat io n runn ing horizontal
is debatable. However, most
agree that it is in the area of
20 dB. With a loss figure this
high, even loca l stat io ns can
sometimes be ve ry weak,
with se vere fad ing if two sta
tions a re cros s-pola rize d.

s ideband . Be side s ha v ing
the transce iver scan for sig
na ls d uring slow periods, lis
ten ing to re ceiver wh ite
no ise for hours o n end is a
thing of the past. As for pow
e r o utputs, most rigs now o n
the market run anywhe re
from 10 to 30 Watts, which
is suff ic ie nt to work OX in
most cases.

Transverters. If it is not
fe asible to pu rchase a sepa
rate multimode rig, then a
transverter would be an al
ternat ive to get on the band .

If you c u rre ntly mainta in
an HF sta t io n that wa s ma n
ufactu red in the m id 19705
o r la te r, th ere ' s a good
c ha nce that the manufac 
tu re r o f the rig ha s a 2-me te r
transverter which is co m pa t
ibl e , The cos t of a trans
ve rte r, even if it req ui res
modif ication s fo r u se on
your HF rig, is well below
t h at o f a se pa ra te m ulti 
mode t ran sceive r.



Photo 8. The use of transverters such as the FN-901 R, which
is compatible with the Yaesu 901 series, is a cost-effective
way of getting on 2-meter 558.

Photo C. Mult iband, multimode capability is available in
the VHF/UHF gear that is now available. Besides 2-meter op
ereuon. the Yaesu FT·726R is also opera tional on 6 meters
and 70 em through the use of plug-in modules. (PhOfO cour
tesy of Yaesu.)

boun dary area between
these winds has the ability
to propagate VHF and UH F
signals thousands of miles
Ducts can be very selective
to va rious geographical
areas, with other stat ions at
points in between not being
aware of its existence. In
other words, if a duct were
to form between New En
gland and Texas. stat ions in
places such as Tennessee
and Kentucky, which are
along the duct's path, may
not necessarily be able to
take part in the opening,

Ducting can continue any
where from a few minu tes to
a few days. It is this propaga
tion mode which has made
possible QSOs between sta
tions in Hawaii and Califor
nia, which is a distance of
approximately 25£X) miles.

Ionospheric propagafion.
Sporadic E, aurora, meteor
scatter, and transequatorial
propagation <o t he rw ise
known as TE) are propaga
tion modes that fall into the
ionospheric or solar-related
category.

5poradic f . Sporadic E gets
its name from heavily ion
ized clouds that form in the
E-region of the ionosphere,
wh ich is about 60 mi les
above the earth, It is rare for
these clouds to refl ect 144
MHz signals, but when they
do, E-sk ip contacts can be
made up to approximately
1200 mi les, The format ion of
these Lclouds is the result
of wind shears and. to a cer-

t ractive index. Under nor
mal atmospheric conditions,
there is a temperatu re de
crease with ascending alti
tude. However. there are
times when the temperature
at some point stabilizes or
even rises with increased
height when a layer of warm
air is trapped between two
layers of cooler air. This
warm air constitutes a ther
mal inversion and with it,
the refractive index is In
creased.

Invers ions can propagate
VHF and UHF signals up to
t h ree t imes t he norma l
ra nge and, depend ing on
thei r intensity, signals wil l
be either weak with some
flutter or rock solid with
very little fading. This phe
nomenon is prevalent along
coastal areas, especially in
the spring and fall. This is
the result of a greater tem
perature difference be
tween land and water. Al
though inversions are pri
marily a nighttime effect.
smaller inversions often oc
cur just after dawn and after
sunset when some enhance
ment of the signa l can usual
ly be noticed.

Tropospheric dueling The
causes of tropospheric duct
ing cannot be explained eas
ily, but most scientists and
propagat ion experts seem to
agree that they are the prod
uct of wind shears, which
are high veloc ity winds that
are blowing in opposite di
rections to each other. The

Propagation

Radio-wave propagation
on 2 meters falls basically
into two categories, these
being t ropospheric and
ionospheric . The tropo
sphere is a region which ex
tends from the ground up to
about eight miles. It is here
that most VHF propagation
takes place and also where
our weather is formed. Be-
cause of this. 2-meter signals
are greatly affected by tem
perature, water vapor, pres
sure, and, in general , the
movement of air masses and
weather systems. Two types
of tropospheric propagation
that occur quite frequently
are: thermal inversion s
which can extend signals be
yond 5£X) miles. and tropo
spheric ducting which has
the ability to carry signals in
excess of 2()(X) mi les.

Temperature inversions.
Also known as thermal in
versions, this mode of prop
agation is most common to
the 2-meter band. Tempera
ture inversions are formed
when there is a reversal of
the atmosphere's height-to
temperature re lationship,
which in turn affects its re-

nally mounted to your exist
ing transceiver, as separate
enclosed units with BNC or
S0-239 connectors for quick
and easy installation, or as
the highly sensitive mast
mounted GaAsFETs.

able on the market Most of
these amplifiers require any
where from 1 to 30 Watts of
drive and will deliver any
where from 80 to 160 Watts,
depending on the model.
Besides being switchable for
SSB or FM use. most of these
amps are also supplied with
rec e i v in g preamplifiers
which greatly improve the
signal-to-noise ratio of the
received signal. For those
operators who desire even
higher output, the re are
many amplifier k its avail
able for the home-brewer.
and to a lesser degree com
merci all y ava il ab le units
which wi ll prov ide a solid
kW.

Contrary to popu lar be
l ief, most of the rigs today
do not have hot receivers.
Anyone who has been in
volved with the band for any
length of time will tell you
that the addition of a re
ceive preamplifier is a must.
For communications within
a few hundred miles. a stock
receiver may work just fine.
but for weak-signal work or
during marginal band open
ings, most rigs can't cut the
mustard. The addit ion of a
receive prea m pl if ier can
make t he difference be
tween getting a Q5 copy on
a signal or not hearing it at
all .

Preamplifiers can be pur
c hased as small circuit
boards wh ich can be inter-
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144.000-144.050 MHz EME (Moonbounce) CW
144.050-144.060 MHz Beacons
144.060-144.100 MHz General CW and weak signals
144.100-144.200 MHz EME (Moonbounce) and weak-signal sse
144.200 MHz National ca lling frequency
144.200-144.300 MHz General sse operation

Note: Upper sideband (USB) moc:le is used.

Table 4. 144-MHz SSB/CW band p lan.

equinoctia l periods, with
peaks generally taking place
from 4:00 pm to 8:00 pm lo
cal time. For o bvious rea
sons, the mid- and high-lati
tude sta tes experie nce m any
auro ral o penings per year,
but fro m time to time its ef
fe cts ca n be felt as far so uth
as the G ulf states. Conta cts
a re normally on the o rder of
8(K) m iles, although some of
over 1200 mile s have taken
place .

Aurora' contacts. By point
ing the anten na toward s the
north a few days after a so
lar d isturban ce. auro ra l co n
tacts a re possib le . Normally,
CW signa ls a re the on ly ones
to be he ard, but if the aurora
is intense enough, SSB can
be copied with signals some
times we ll over S9.

When ca lling CQ on CW
it is cus tomary to send "CQ
A" or " CQ AU." O n side
band, the ca ll is simp ly "CQ
Au ro ra ," O ne importa nt
thing to re me mber is that
s ince SSB is received as
wh ispers o r even garbles, it
is imperative that one speak
slowly. using phonetics a nd
trying to e nunciate word s
properly. Unless cond itions
are near perfe ct. E's. T's, C's.
D's, etc.. sound an awful lot
alike . With pure notes not
being re ceived o n CW, re-

E-Sklp

23
1
1

11

Tropo

9
6
2

29

Season

Summer
Fall
Winter
Spring

seconds, with a rare few ex
ceeding 15 seconds. Thus,
high-speed CW is the pre
ferred mode although SSB is
bei ng used more a nd more .

Meteor-scatter DXing. With
m o st c o ntac ts be ing a r
ra nged throu gh predeter
mined schedu les with othe r
sta tions, a ttempti ng to wo rk
meteor-scatter OX requires
patience and perseverance.
Since working th rough ran
dom meteors is time con
suming, almost all contacts
are attempted d uring ma jor
me teor showers suc h as the
Pe rseids in la te July and ear
ly August, where the ho url y
ra te of me teors entering the
atmosphere is very high.

The operating procedures
for working meteor-scatter
OX are too extensive to list
here . However, the basic for
mat is for one stat ion to
transm it during the first and
third quarter of each minute
while the other sta t io n tran s
mits o n the a lternate 15-sec
ond periods. It may go on
like this for hours u nti l both
sta tions acknowledge call
s ig ns and signa l reports .
Most important, though, is
that phra se s such as " this is"
an d " your signal is" be eli mi
nated, as most bursts are rel
ative ly sho rt, As fa r as out
put power is conce rned, 80
Watts is sufficient for m ak
ing contacts w ithout too
much trouble. Svrprisinglv.
many amateurs have made
successful QSOs with as lit
tle as 10 Watts.

Transequa torial propaga
tion. Tra nsequatorial propa
gation (or TE) has been evi
dent on the 6-meter ban d fo r
some tim e, but just rece ntly
over the last decade has its
presence been felt on 2 me
ters. TE takes place in the F2

Tabl e 3. Seasonal b reak
down of observ ed band
openings into the Fo rt
Worth, Texas, area over a
seven-year period.

Month Tropo E.Sklp

Jan 0 1
Feb 1 0
Ma, 1 0
Apr 3 0
May 5 0
Jun 21 11
Jul 0 10
AU9 7 9
50p 2 4

Oct 3 0
No, 0 0
Dec 3 1

Ta b le 2. M onth l y break 
down of observed band
openings into the Fort
Wo r th, Texas, area over a
seven-year period.

ports are given as 59A in
stead of 599.

Since the aurora is in con
stant mot io n, signa l st rength
wi ll vary f rom time to time
during the course of a QSO.
Therefo re, it is somet imes
nece ssary to peak fo r maxi
mum signal by moving the
antenna a few degrees e i
ther way. At t ime s, a move
ment o f 10 degrees can
m a ke the d iffere nce be
tween Q5 copy and not
he aring the sta tion at a ll.

M eteor scatter. As men
tioned before, sporadic-E and
auroral propagation are pos
sib le through the direct re
sult of intense io nization.
This holds true with meteor
scatter a lso. Meteors which
e nte r th e Earth ' s a tmo
sphe re burn up, leaving
trails of ionization which at
times have the ability to re
flect radio wave s, permit
ting contacts in excess of
1500 m il es. The le ngth of
tim e that an ionization tra il
remains intact and intense
enough to support 2-meter
signa ls is depende nt upon
the size of the meteor and
its o rien ta tion to the ama
teur station. Most meteor
bursts (or pings) last a few

E-Sklp

2
6
1
6
2
7

11

35

Tropo

4
10
5
6
5
8
7

45

1976
19n
1978
1979
1980
1981
1982

tain e xtent, intense thunder
storm activi ty, which pro 
duces very high cloud tops .

Excelle nt ind icators for a
possible E-skip o pening o n 2
meters are TV channe ls 4, 5,
6, and especially the FM
broad c a st band, whi ch
ranges from 88 to 108 MHz.
Al so. when skip conditions
become extreme ly sho rt on
6 or 10 meters to within a
few hundred m iles, it is a
good idea to begi n looking
o n the band for something
to happen.

Although E-skip can oc
cur at any time, seaso na l
peaks do take place from
June through August a nd
again during December a nd
January . Openings can last
anywhere from a few m in
utes to a few hours, but
since E-d ouds are moving at
a high rate o f speed and
their ioniza tion density is
critica l for support ing 144
M Hz sign a ls, condit ions
change ve ry rapidly.

Finally, double-hop E-skip
is rarer st ill, but it ha s been
done, with contacts made in
excess of 2QOC) m iles.

Aurora. Intense ionizat ion
of the pola r re gions fo llow
ing dist urbed periods on the
sun a llows amateurs to re
flect their signa ls off heavi ly
ionized patche s or auroral
curtains. Curtains are formed
when sola r dis tu rb a nces
emit particles which arrive
at Earth a few days after the
sto rm is fi rst obse rved .
These particles then cong re
gate at the pola r regions a nd
form what is known a s an
au ro ra.

Since the aurora is a cu l
m ination of num erous patch-

Yeares o f in tense ioni z a t ion
which are in constant mo
tion, VHF and sometimes
UHF signals are reflec ted
back in different phases.
This multi-path rece pt io n or
phase diffe rence ca uses the
received SSB signa l to have Total
a wh ispery or some t imes
garbled effec t and CW stg- Tab le 1. Annual breakdown
nals to sound like a hiss in- o f observed band openings
stead of a pu re note. into the Fort Worth, Texas,

Auroras are common dur- area over a seven-year pe
ing the winter and summer r iod.
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re gi on of t he ionosphere
and, as fa r as it is known, is
accessible to stations cen
tered at equal distances on
both sides of the geomag
netic equator. For exa mple,
contacts o f d ose to 5()(X)
miles have been made be
tween Europe a nd South Af
rica and between Puerto
Rico and Argentina.

OX: What to Expect

As with any phenomenon,
the mechanism s which facil 
itate VHF OX a re at times
unpredictable . Although there
are exceptions to a lmost
every rule of propagation,
long-term statist ical analysis
of band o penings does prove
certain th ings.

l en Hoops KC51 J pro
vided me with a computer
ized list of band openings into
the Fort Worth, Te xas, area
o ver a seven-yea r pe riod
from 1976 to 1982 . Once I
categorized th ese openings
according to year, month ,
and season, it was evident

that everything I had ever
read concerning VHF propa
gation was basically true.
The numbers didn't lie.

Kee p in m ind that some
parts of the country ex peri
ence more band open ings,
especially where tropo is
c o nce rned. As ment ioned
ea rl ie r, th is is d ue to geo
graphical locat ion Itropo is
more prevalent along coast
al areas). Despite this, the
numbers are still indicative
of seasonal peaks.

looking a t the ann ual
breakdown of observed band
o penings, it is intere sting to
note th at the number of
t ro po- DX openi ngs w a s
about the same each year,
where as F-skip OX va ried
q uite a bit. O n the average,
KC51J experienced 6 tropo
a nd 5 F-skip openings per
year. (See Ta b le 1 .)

The month ly breakdown
shows that June is by fa r the
most active month in terms
of ox. This is true just a bout
everywhere . Spring and fall

show an increase in tropo
OX which was no ted earlier,
and the summer months
dearly reveal th at this time
of yea r is the best for work
ing E-skip. (See Table 2.)

SSB/CW Band Plan

Table 4 shows th e band
plan for the low end of 144
M Hz. For the most part, this
pa rticu lar pla n ha s gained
acceptance and is adhered
to on a nationwide basis . As
you can see, 144.200 M Hz is
the nat io nal ca ll ing fre
q uency. and most o f the a c
tivity is cente red here.

Making Contact

O n SS B it is perfectly a ll
right to ca ll CQ just as you
would on the HF bands. As a
matter of fact, this is stan
d ard operating procedure.
When cal li ng CQ, it is gener
ally a good idea to give your
ca llsign phonetically, your
location, and in which direc
tion you are beaming (if a d i
rectional antenna is be ing

used). If a vertica l antenna is
being uti lized. say so during
your CQ . This will be very
helpfu l because a lmost ev
eryone is horizontally polar
ized and the su bsequent
cross- pola riz ation loss is
around 20 dB, That weak
signal that o ne may th ink is
OX can sometimes be a sta
tion 10 m iles away on a
ground plane.

O nce contact is estab
lished with another station,
a move up in frequency to
144.21 0 , 144220, 1442 30,
etc., is recommended. Rag
chewing o n o r ve ry near th e
ca ll ing freq uen cy is frowned
upon, so it's best to QSY
once con tact is made. As for
CW buffs, it is OK to ca ll CQ
on ON on 144.200 MHz. But
once again, it IS reco m
mended to QSY once con
tact is made.

Activity

When it comes to th e lev
e l of activity o n 2-meter
SS B, it is no diffe rent than

Day UTC Ti me Area Name Fr- e q . NCS

ALL
Sun
Sun
Sun
Sun
Sun
Sun
Sun
Mon
Mon
Mon
Mon
Tue
Tue
Tue
Tue
Tue
Tue
Wed
Wed.
Wed
Wed
Thu
Thu
Thu
Sat
Sat
Tue
Fri
Sun

LOCAL
i see Z
0415Z
15302
030liU
02002
03002
0 3302
0 2 302
03002
04002
04002
0 2302
0 3002

0230Z
03002
04002
01002
0 2002
03002
03002
02002
0 20liU
0400Z
13002
1611102
014'52
01452
121 14'5Z

TIME
10:00 AM
8: 15 PM
8:30 AM
8:01l1 PM
8:00 PM
9:00 PM
7: 30 PM
8:31l1 PM
9:01l1 PM
8:00 PM
9:1lI1l1 PM
9:3121 PM
9:1ZI1Z1 PM
9:1lI0 PM
8:30 PM
8:00 PM
8:0121 PM
8:12I1l1 PM
9:00 PM
9:00 PM
9 : 0 0 P M
8:00 PM
9:00 P M
8:00 PM
7:00 AM
8:00 AM
8:45 PM
8:45 P M
8:45 PM

IS IN
NYC
Nevada
Tucson
Orlando
Arl~ansas

THin Cities
So. Ca l i f .
INDIANA
So. Tex.
Spo kane
Salt Lake
Greensboro
Rio Grande
Anchorage
So. Ill.
Phoeni x
North Co u n t
Cleveland
East PA
IA /I'10 /IL
N. Texas
Ch ic a go
We st VA
South Cou n t
North Texas
WA-ID-MT
MO to OH
MD t o OH
MO to OH

STANDARD
East Co a s t
NV Activit y
Arizona-Tucson
Sunshine S t a t e
Razorback
Minnesota
SOCAL
SE Indiana
So. Texas
Inland Empire
Ntn. S t a t es
N. C. SWOT
RepUbli c of Rio G
Alaska
"Little Egypt"
Arizona-Phoeni x
NORCAL
N. Central S t a t e s
Del aware Va l l ey
Tri -State
Hdqrtrs
INDY
Triple-States
NORCAL
Hdqrtrs
Inland Empi re
Activity group
Acti vity Grou p
Acti vit y Grou p

TIME
144. 2'50
144. 225
144. 3Q1121
144. 250
144.250
144.250
144.2'51l1
144. 250
144. 251l1
144.251l1
144.251l1
144. 25121
144.250
144.200
144. 25i1
144. 31l10
144.250
144. 2'55
144.250
144. 250
144. 250
144.250
144.1'50
144.250
144. 251l1
144_110
144.170
144.170
144.17121

EFF. OCT. 2 7 , 85
WA2SLY /WA2FXB /WA2PJZ
WA7JUO
N7WS /W5DXN
WA4GPF WD4FAB KA4WWL
NR5A, WB5JAR, WBSPNZ
W0KRX
WBbNOA / KF6ZB /KbPVS
KA8 MRI
KD5 CB Na50
KB7N
N7BHC
KAI LMN/ 4
N50QD/WB~YVD

KL7JAI/KL7I KV /KL7QSI
NSAFL /KA9HD Z
KB7CH
WAbZJF
K8 RAQ/WD8 PkO/ W8 F OK
WB2BJH/WA2ADS/N3BHS
WBIlISWD/WB9WMM/N9CXO
WDSDJT KA5NGG
KA9 EJ J /KA ( MXF
WB8lTV / KJ8J
N6EIO, K9T8T, KbHXW,
WA5DBY/K5ASZ
W7HAH/N7ART
W3WN
W3WN
W3WN

Table 5. SWOT nets currently active.
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EQUIPMENT [::::;4;
1"0" Louzum . KC2PX

52 SI.......yC. 00,,..Be"" Mu d __ -"'<uy oaS02
l 2Pll . 14-400"

THE " P X·· SHACK

We Give You VHF
Without VHC:

AVAILAB LE F RO M :

~-· 25 W_ "" _
· Looo_~El __."_Ale......
• rY' _ 'M'OIl TR .,_ .......
• sse CW F........

.~-"' II>_-""uo"oc. ,
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__ "" _ ......... toOl '" °VHF

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

(* - Very High Cost)

=-- -~
2522 Paxso n Lane
Arcad ia C A 9 1006M aryan n WB6YSSTom W60RG

• A Pf>lICATlON 5 : COf<lle" portable TV came' a I", race.. & o tlle, publIC S""'''',,
.....nls . 'emote VCR. "tc. Re mote conl'ol 01 RIC "orpla"es or ,obots Sho w home
..de<> rapes. c omp<Jll.. programs. repeal SSTV to local "TV..... OX depends on
anl~""$ a nd le ..... 'n lyp . 1 to 40 m,les

• f ULL COLOR VIDeO .. SOUND on o ne small 3.2:>. 4 t:>oa rd

• MUlliS ON EIHERH"l 13 .8 VDC al 300~ &up p/y or bIIne~

• TUNED WITH O N E CRYSTAL on .:ffi.25. 434 0, Of .39 <'5 mHz

I 2 "'UO'O INPUTS !OI' slow Z dY"''''OC a nd line ~o Input lou"'" ,n most
~tlIecolo< came'as. VCR•. or home comPUl .

• APP\.ICATION NOTES '" sell.maloC .... ppl...:l lor tYPOCII,,,.,....nal connechon..
PIICkag" '9- and sY.., ..... OPera t ,on

• ~ICE O N LY 5 159 dell~er"" v.. U PS . urfac" ,n I r.e USA TechnlC,an cia»
. mat..... ' llcen&e or nl\lne, ,equ"".;l lOf purchase and opera'",,,

KPA51 WATT70 eM ATVTRANSMITTER BOARD
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camer a, VCR. 0 ' compu te, Willi a co mpos,te v'deo outpul . Simple, eh?

(818) 4 4 7-4565 m ot 8a m-6p m p st .

P.C. ELECTRONICS

CA LL OR WRITE FO R OUR COM PLETE CATALOG & more onto On atv
oowoccnverte rs. antennas. cam e ras, etc, 0 ' WhO 'S on on YOl.lr Mea ,

TEA M S: v,sa. M asle<ca'd. Of ellSh only UPS COD by t e lephone or ma'i. Te~phon..
OId'''$ & POsl al ,",0 usually Sh,pped "" ll1on 2 dayS, a!! o t ll.... Ch&CkS muSIclear betore
sllopmen l Transm,","9 flQu,pm..nl sold only 10 hcen..,d amal eurs ve" fted ,n 19 84
Cal_ ea.1 ,nelude u tes la .

MODEL 105 Digital Multl.,.ter

Cyr il.. IV Mle,,,. ConV olI. r KI, - S 129.50
. 4 MH.. 8 ·80' M",,.,,,,oo,,..'"
,N"" ' NS801J1
• Conl!'" 8osoc Inw","'M On-CO'l>
• ...u'".51.... Qoeoa''''' At 1'_.0..
• Fas! ' 6 801 "' un,pjl A"II 0,_
• Rs-n2 Su<>Poo1. III ~ SM,o' l,n.
• 20 80 0.e<;0"""", ,/0 l,...... ,S2~5""
. AA... _....,..,. 2 ", Ex_ _ l o ' 6 •
• Epo"... ...~E._ To I., .
• _ I~ lpom ...."9'-
• Pol" ,c.nl.""" '" _tet ,... etlace
.~ R.... l _OOC. w B1c. .. "

oc_
~oc _
~-...... . ..
c ..- '---
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20 Cent (.20) 74SCXX
Series Special
• Octal 0__c,.c.....
• E..__ To , .. l.SU s.-.
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• SI>ott Po F' II. " " o.oay
• I_o. ad N_ Matv'...
• " ;gil C.....-. 50__C_biIrtY
' . SCT3' -1 OI S_adDecodeo l ..~
' . SCT38 -1 018 N..._Deceoo<
'.SCl39-1 01 . ,_ adDecodeo
'.SC237- 1 01 8 __ la_
' .SC2311-1 OIS __..,
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Table 6. Some o f the major manufac ture rs o f 2-meter SS B equipment. Brochures and cata
logs are ava ilable upon request.

Janel Laboratones
33890 Eastgate Cir.
Corvallis OR 97333

Radiokit
PO Box 411 5
Greenville NH 03048

Preamps

Advanced Receiver Research
PO Box 1242
Burlington CT 06013

Hamtronics, Inc.
65 Moul Road
Hilton NY 14468

Cushcralt Corporat ion
PO Box 4680
Manches ter NH 03108

Jaybeams from:
JASCO International
PO Box 29164
urcoin NE 68529

V·J Products, Inc.
505 E. Shaw
Pasadena TX 77506

Daiwa USA, Inc.
1908A Del Amo Blvd.
Torrance Ca 90501

Arcos (kits)
Harold Bramstedt
6104 Egg lake Road
Hugo MN 55038

Antennas

KLM
PO Box 816
MOl'gan Hill CA 95037

Amplifiers

Henry Radio
2050 S. Bundy Drive
Los Angeles CA 90025

TE Systems
PO Box 25845
los Angeles CA 90025

Austin Custom Antennas
RFD#l , Tenney Road
Sandown NH 03873

F9FT (Torma from France) by:
N&G Distributing Corporation
7201 NW 12th S I.
Miami FL 33126

Communications Concepts
2648 N. Aragon Ave.
Dayton OH 45420

Mirage Communication Equipment
PO Box 1000
Morgan Hill CA 95037

Tokyo Hi-Power Labs by:
ENCOMM Inc.
2000 Avenue G, Sui te 800
Plano TX 75074

operated by Johns Hopkins
Univers ity's Applied Physics
laboratory in laurel. Mary
land.

Th e W B21 EY beacon .
Sponsored by Tom Rich
mond W B2lEY and the Roch
este r, New York, VH FG roup.
this beacon is also opera
tional 24 hours a day on
144051 MHz. Located in
Naples, New York, in grid
square FN 12, the beacon
runs 3 Watts to a pair o f Big
W heels.

The W B2R/L beacon. The
W B2RJl beacon has been in
o pe ra t io n since August ,
1984 _ It is a 24-hour-a-day
beacon on 14-4.055 MHz.
The beacon is located in
dow ntown W inter Park. Flor
ida, a suburb of O rla ndo. in
grid square EL 98, and runs
20 Watts to a pair of stacked
Bi g Wheel s. Recept ion re
ports can be sen t to Chr is
Johnson W B2RJl.

seems to come out of the
woodwork. And when the
ba nd coopera tes w it h a
good E-skip or trope open
ing. 2 meters sounds m uch
like 20 meters, minus the
foreign OX of course.

Referring to the seasonal
breakdown, it is evident that
spring is the best season for
OX. Although the numbers
of band open ings for fall
and winter are m uch lower,
they do prove that tropo
and E-skip ca n occur at any
time. (See Table 3.)

Over this seven-year peri
od. KC51J worked 32 states
via E-skip and 20 states via
tropo for a total of 35 d iffer
ent states worked . His equip
ment varied over the years,
but generally speaking he
ran about 200 Watts o f pow
er with antennas that in
cluded an F9FT yagi and a
2Q-element collinear array .

any other ham band - it has
its up and down periods.
Generally speaking, 90% of
all activity occurs between
6:00 pm and m idnight local
t ime, and to a lesser degree
from 8:00 am to 11:00 am lo
cal time. But don 't be fooled!
Unfortunately, many opera
tors leave their rigs sitting on
144,200 MHz and listen to
wh ite noise when the band
may be open. W hether it's
three in the morn ing or three
in the afternoon, one cannot
assume that the band is
dead. You have to make
calls to get results.

In addition to the SW OT
nets listed in Table 5, there
are many local ized VHF
cl ubs which sponsor activity
nights with nets open to all
amateurs. One of the nicer
things about the SSB port ion
of the band is that there is an
even mix between rag-chew
ers, VHF DXers, expenrnent-
ers, home-brewers. and the Normal Range
like. It is basically a band of The normal ran ge of
moderate activity with plen- 2-meter SSB and CW de-
tv of elbow room for every- pends upon many factors
one. Splatter and Q RM are such as terrain. antenna
almost nonexisten t except height. antenna gain. power,
for the busy periods of VHF etc. However. most will find
contests, w hen eve ryone that their range under nor-
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mal band condit ions is on
the order o f 150 to 200
m iles. OX contacts are usu
ally referred to as those ex
ceed ing 500 mi les.

Propagation Beacons

As is the case with 6 me-
ters and 10 meters, beacons
are operational to assist am
ateurs in determining band
conditions and to aid the
beacon 's operators in the
study of radio-wave propa
gation, wh ich is dependent
on listeners' reports. There
are currently three operation
al beacons in the US. with
more in the planning stages.
Amateurs are encouraged to
monitor the beacon fre-•
quencies f rom 144.050 MHz
to 144.060 M Hz and to sub
mit recep tion reports which
will in turn allow propaga
tion phenomena to be better
understood.

The W3VD beacon. The
W 3VO beacon is operation
al24 hours a day on 14-4 052
MHz. The beacon. wh ich is
located between Baltimore,
Maryland, and Washington.
OC, in grid square FM 19.
run s 25 Watts to a halo an
tenna at 30 feet. W 3VO is

Sidewinders O n Two

In 1976, the need for an
o rganization to promote
2-meter activity on SSB and
CW became evident. much
like the SM IRK organization
for 6 meters and 10-10 Inter
national for 10 meters. Two
meter FM repeaters were
threatening to encroach
upon areas that were being
used by SSB operators. The
frequency used back then
w as 145.1 00 MHz. and a
new sect ion above this fre
quency w as being autho
rized for more repeaters.
The opening of the band be
low 145 MHz to 144 MHz to
Technic ian-cla ss l icensees
caused the national calling
f requen cy to be moved
fro m 145.100 to 144,200
M Hz. Prior to this, only high
er-grade licensees were al
lowed to work in the area
around 144.1 00 being used
for OX work on SSB and CWo

The SWOT organization
was formed March 28, 1976.
by four Fort Worth. Texas,
amateurs: K5ASZ. WB5MEV
(now KB5SVl. W 5ARR, and
W 5JTA (now KC51j). The
charter members signing at
th is time were given num-
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WANTED:
OLD
I ER

TOYS.
CW Com m unications, Compu terLand and
The Com puter Museum invite you to sen d in
your early personal computers, software, and
memorabilia - you co uld win a free trip to

The Computer Museum in Boston

So, get up to the attic,
down to the cellar and
into YOUt closets, and
tell us what you find!
C all or write the Muse
urn for an officia l entry
form, o r send a photo
and description of your
items by Match I , 1986

to: The Computer Museum, Personal C orn
purer Comr etit ion, 300 Congress s., Muse
um Whar , Boston, Massachusetts USA
02110, (617) 426-2800, Telex: 62792318.

evolution of personal com puters and a cara-
log highlighting the I

Museum's collec- -;
tions. If your sub
mission is accepted
fo r addit ion to the
Museum collectio n,
you wi ll be invited
to the grand open
ing of the exh ibi t
and will receive a
bound edition of
the catalog. If your item is selected as one of
the five best "finds", you will also receive an
all-expense-paid trip to Boston for the grand
operung party.

" .'\ , IX
"A -,
X"~

X
" IX -,

Computetl.and'

Your o ld, dusty "thinker roy" ma y now be
ready to become a treasured museum piece.
The Computer Museum in downtown Bos
ron - an Inrernarional museum dedicated
em irely to computing - is searching for the
ve ry best and most unique rel ics of the per
sonal computer revo lution .

-, C ompurer-
Land, CW

C ommun ica
tions, and

The Com
puter Museum

are working to
gether to bring

these early relics
out of your attic

and into the
collec tion of

T he Computer Museum. The museum is es
pecially looking for kit machines, proro
types, programs, output , newsletters and
memorabilia of early com puting from
around the world. A selection of the finest
items wi ll be used to create an exhibit on the

The
Computer
Museum

CW COMMUNKAYIONSIINC.
Enmes ""111 be judged on signiflcancC' , rarity, dare, completness and condmon. Teems part icularly sought include pre·1980 machmes,
...arJ~' se ria l numbers (ger rhcse number I's out), machines made for purchase o ues tde of North Am... rica {even modern machines are
souj( llr to rh ts caregorv ): fi rst relea ses o f softwa re suc h as firsr releases of operat ing svsrems, languages and mass-marke ted and original
apphcanons; and pn·· 1980 photographs, newslerrers, manuals and othe r records. The Computer Museum is a private non -r rofit
educnnonal institution. All donations are ta x-deductible acco rd ing to th e provisions of t he Internal Revenue Service. T h in ('T Toys is
a registered trademark of G eorge Murrow & Mu rrow Designs, Inc.
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cation that the SSB/CW en
thusiast shouIdn't dow ithout.
The Bulletin includes mem
bership activity re ports. ne t
upda tes, const ruc t ion a rt i
cles, swa p a nd se ll item s,
ne w membe r li sti ngs, bea 
con info rma t ion, upcoming
contests, VHF/UHF confe r
ence information, schedu le
req uests for meteor-sca tter
operators, a nd from time to
time some very interesting
propagation notes written by
Emil Pocock W3 EP.

A certificate for working
10 or more SWOT me mbers
is a va ilable . Fi ft e en more
contac ts gets a "Worked 25"
sea l an d o t he r en d orse
ments are made in steps of
25 . Some members have
qua lified for over 350 SWOT
members worked .

Eac h yea r a contest is se t
up fo r working o ther SSBI
CW stat io ns , the ru les of
whic h a re pu blished a head
of time in the major ham-ra
d io m a g a z in e s . Je ro m e
Do er ri e K51S o f Bo ok er,
Te xas, is the awards and con
tests manager.

bers 1 through 26, with lo ts
cast by the organiz ing COrT't

mittee fo r the first four num
bers. W5ARR was to be
c ha irma n, W B5MEV trea
sure r, K5ASZ net manager,
and W5JTA secretary. W5JTA
a lso started a newsle tter
called the SWOT Bullet in;
the f irst issue appeared in
April, 1976, and it has been
pu blished at least 10 times a
year ever since.

The purpose of the club
was to promote 2-meter SS B
and CW with an emphasis
on a study of OX propaga
tion . OX has thu s become
the leading interest of the
mem bers. Nets were orga
nized sta rting with the Fort
Worth area managed by
K5A5Z. and W 5JTA (KC5 1J1
extended the nets nation
wide. SWOT now has ne ts
coast to coast, some with
only a few members and
others with as many as 50
c hec k-ins per meeting. (See
Table 5.)

Membership in the SWOT
organiza tion is open to any
z-meter operator authorized
to use the band. Those who
have worked two SWOT Grid Squares
members become full mem- In order to stimu late ac
bers, while o the rs may also tivitv on the VHF and UHF
join and become fu ll mem- bands, some years back Eu
bers upon furn ishing the ropea ns devised a Q TH teen
call signs and SWOT num- ner Sys tem, whe reby the
bers of two members worked. continent was d ivided up in
Applicat ion forms appear in to grids wh ic h were de ter
each issue of the SWOT Bul- mined by longitude and lati
letin, although this form is tude. With each grid and
not required . spec ific geographical loca-

The dues are $5.00 with- tion within the grid having
out the Bullerin a nd $10.00 its own alpha numeric desig
with it. Re newals a re the nators. the exac t location of
sa me exce pt that fa mily a station could be deter
mem bers, whe re extra mem- mined. In time, coll ecting
bership lists a re not needed, different grid squares be
will be $5.00. Appl ications came a popular competit ion
can be sent to Howa rd Hall - on the bands.
man WD5DJT, 3230 Spring- Unfortunately, the nurn
field , lancaster TX 75134. bering scheme utilized in
The c urrent membership in this particular syste m could
SWOT is ove r 2700 - wi th not be adopted fo r world
Ca nada, Bermuda , Eu rope , wi d e use . Ho we ve r, t he
a nd al l of the USA repre- Maidenhead Locator syste m
sented. has solved thi s problem .

The SWO T Bulletin , The first a rea defined by
which is now edited by Harry the Maidenhead system is
A. Arsenault K1 PlR, 704 Cur- the 20° x 10° field wh ich is
tiss Drive, Carner NC 27529, designated by two letters.
is a ve ry informative publi- This field is then broken
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down into 100 2° x 1° grid
squares whic h measure ap
proximately 100 x 70 m iles
in size and are indicated by
two numbers. To indicate lo
cation more prec ise ly, two
additional lette rs a re used to
indicate the 5' X 2.5' sub
square which is roughly 4 X
3 miles in area .

For example, the fu ll ioca
tor number fo r my QTH in
South Phil ade lphia is FM
29 JW_ For on-the-air ex
cha nges, it is gene ral prac
t ice to give only the fi rst
four characte rs, or in my
case FM 29.

O n Janua ry 1, 1983, the
ARR l introduced an awards
program ca lled the VHFI
UHF Century Club Award
(or VUCC) which involves
the Ma idenhead locator.
For 2-meter operators, it is
requ ired to confirm 100 dif
fe re nt grid squa res to qua li
fy for the awa rd. (See Fig . 1.)

Mountaintopping

Except fo r contest week
ends, mountaintopping hasn't
rea lly caught fire here in the
United States as it has in Eu
rope. Heading to the hill s to
put new grid squa res on the
air is commonplace amongst
th e VHFe rs ab road. It is
hoped that more Ame ricans
wi ll sta rt hea d in g for t he
hill s, too.

Contests

There are four major VHF
contests sponsored by the
ARRL that ge ne rate he avy
activity on the SS B and CW
portions of 2 meters. These
are the VHF Sweepstakes in
Janua ry, the June VHF QSO
Party, the September VHF
QSO Party, and the 2-Meter
Spring Sprint which was held
for the firs t time in April of
1983. With many stations
heading to hill s and moun
ta intops for that extra edge,
contests are the perfect time
to go hun t ing fo r those
needed sta tes, counties, grid
squares. etc. Ra rely does a
contest go by without some
sort of opening taking place

which turns the band into a
frenzy that is unlike any
thing you've ever heard.

Suggested Reading

As noted earlie r, my main
intention was to inform the
reader that the re is activity
on the SS B and CW portions
of 2 meters and to in troduce
the Sidewinders On Two or
ganiza tion. It was not my
plan to delve into the techni
cal aspects of equipment,
a ntennas, and propagation,
but instead to give a very
brief overview on these sub
jects . I hope I have suc
ceeded. As for fu rther read
ing and research, the re a re
many excelle nt books on the
market that the 2-meter en
thusiast shouldn't do with
out.

A few o f t hese a re t he
VH F Hand b oo k fo r Rad io
Ama teurs by W9EGQ a nd
W6SA I, the ARRL Rad io
Ama teur's Ha ndbook , th e
ARRL Opera ti ng M an ual,
and the Rad io Soc iety o f
Great Brita in VHF/UHF Op
erating Manual by G3RPE
and C6JP.

One Final Note

Two-m e ter SSB is re
ga rded by some as unin ter
esting or even boring. True,
it is not for everyone . But
soone r or la te r the patience
and perseverance of those
who frequent the band pay
off with tremendous band
o penings which ma ke it
see m all worthwhile . There
is no comparing the e lat ion
of work ing VHF OX to OXing
on the HF bands, as the
propaga tion on HF is just
too predictable .

Just ask any 2-meter SSB
conve rt It is much more sat
isfying to crack the pil eup
for the South Dakota station
on 1(X)(}-mile I-skip than it is
to work that HV on twenty .
If you don't work the HV
from the Vatican, he may be
back again tomorrow. But if
you don't work the South
Dakota stat ion on 2-mete r
E--skip ..well . you get the
picture! •

•
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• 1 I0N ON. 2 I0N PE P sse
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Bari<ef & Williamson offers six new multibond rroccec
d ipoles made to fit in less spac e tha n convent ional anten
nos You may not have room lor tno t dream a ntenno for m,
out no longer need limit your operating to o ne or two
corers These new cnteru-os provide low S'NR on every
te-o making a great compcmon ror tooov ssolid state rigs

LIMITED ANTENNA SPACE?
B & W OFFERS SIX SOLUTIONS!

ALLOUR PRODUCTS MADE IN USt>..

.~~nK;~~~Q~Nt:DJ AI vou Dislrit>ul0f5 w rue Of C all
10 Canal Street, Bnstol, PA 19OCJ7 ws.o'
(215) 788-5581

••,on ....'" ""'~ """
AS . 160 100. eo.40. 20 METERS 137 fI $12900
AJ<5- 1OC 100,30 METERS ,." 0900

AS-'" 80. 40. 20 METERS 78 FI 0900
AXS·80 80. 40. 15 METERS "' '' 09 00
AS - 40 40. 20. 15. 10 MfTfRS 40 H

"" 00
AS ·20 20 15. 10 METERS 23 fI 09 00

S200SH_NG & HA ,

••---=~--o)--aDD=(J>)--"',

Paul, WAJQPX

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!
L'~"",,"lo~.D&lyUPSseN;ce 800-441-7008

New Equipment
Order &Pricing

NO Sales Tax in Delaware! one mile oil 1·95
SERVICE, USED GEAR INFO: 302-328-7728
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Cary Sargent WB8TPD
4227 w illow Run Oflve
Daylon OH 45430

One-Chip Facsimile
We all talk about the weather; now you can see it

on your Atari. You 'll be amazed at how simple it is.

H ave you ever been tun
ing the s ho rt w a ve

band s and en c ounte red
t he distinctive " sc ree c h
screec h" sound of a facsim
ile s ig n a l a nd wo nde re d
what ty pe o f info rm at io n
was being transmitted! Very
inte res t ing weather c ha rts
and sa te ll ite photographs
a re transmitted by various
se rvices continuous ly. These
cha rts will a llow you to an
swe r pert inent que stion s
s u c h a s : Will it sno w on
Kam chatka today?, Is the
G u lf St re a m c ha ng ing it s
path?, or Should I take my
umbre lla to work tomorrow?

If you happen to have an
Atari computer syste m
avai lable, using the circuit
and co mpute r program de
scribed here you will be able
to receive and d isplay these
fa cs imile signa ls . The re
ceived charts a re d isplayed
on the compute r's monitor
o r TV screen and are rough ly

two displays wide and three
displays long. A joystick is
u sed to sc roll t he sc re e n
arou nd the chart.

The com ponents of this
system are: a good-q ua lity
com mu nications rece iver
with SSB capability, a sim
ple tone-detector c ircuit, an
Ata ri 800 computer system,
and the compute r program,
VI SIFAX.

Capabilities

This system will properly
d isp lay fac simile s igna ls
sent a t a ra te of 120 o r 60
line s per mi n ute (l PM).
These rates (particu la rly 120
LPM) are used by most co m
mo nly heard stat ions.

The computer sa m p les
each rece ived line a nomina l
480 times and can display
512 lines horizontally. While
thi s resolution can give good
results, it is less than 50% of
the resolution transmitted.
Al so, gray tones are not

used . Thu s thi s sys te m is
more suitable for high-con
trast, large-format weather
cha rts than for sa te llite pic
tures and simila r charts with
mu ch fine deta il.

Figs. 2 through 4 are sam
ples of cha rts that I have re
ceived at my location and
are representa tive of the sys
tem's capabilities.

Receiver Requ irements

The rece iver that you use
sho u ld be a sta ble , good
qua lity general-coverage re
ceiver with SSBcapability. If
you r rece iver p rovides ac
ceptable ease of tuning and
frequen cy stability for SSB
voice signa ls, it should be us
able fo r facsim ile reception .
I have used a Yaesu FRG-7
and a Sony I( F6500W with
good results.

The Tone Detector

The tone detector is a sim
ple c ircuit that co nnects be-

twee n the re cei ver a ud io
output and joystic k port 2 of
the computer. The detector
converts the facsimile tones
to TT L pulses that the com
puter can use. The circuit is
shown in Fi g, 1.

The circuit is ba sed on the
XR2211 in tegrated ci rc u it
used as a to ne detector. Rl
and ( 1 determine the detec
tor's frequency, and R2 is
used to adjust for the sharp
est detail as a chart is being
received . The LED serves as
a simple but effec tive tuning
indicator . Th e ci rc u it re
quires on ly 5 volts of power,
w h ich is tak en from the
co mpute r.

The parts may a ll be ob
t a ined from local outlets.
The const ruc t ion me tho ds
used are not cr itica l. I even
tu ally added a few compo
nen ts to a llow me to use the
same basic circuit fo rCW re
ception.

The Compute r Syste m

The Atari 800 computer
and t he VI SIFAX program
are the hea rt of the system
and control a ll aspects of
reading and displaying fac
simile charts. The program is
written ent irely in assembly
language and is not shown
here because of its length
(about 30 pages). It is a com
plex program that uses sev
e ra l of the Atan's sophist i
cated capabilit ies to do the
job a t hand . The compute r is
req uired t o h a ve 48K o f
RAM because of the size of

o ATUI
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ORT l
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Fig. 1. Tone-detector schematic.

38 73 for Radio Amateurs • December, 1985
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Fig. 2. GO ES satellite picture as copied on 8080 kHz. Maior
cloud co ver areas and fronts are readily observed.
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Fig. 3. Test char t cop ied from NAM on 8080 kHz. A good
example o f the resolution capabilit ies of th is system.

the cha rt. A d isk is required
only to load in the program.
An optional printer may be
used to produce a hard copy
o f the re ce ive d c ha rt and
wa s used to produce the
charts that accompany this
article.

VISIFAX At Work

VIS IFAX begins by initial
ing for operation, which in
cludes se tting up the Ata ri's
hardware timer #4 to inter
rupt to sample line d ata and
plot it 480 times per line or
960 times per second.

Next, t he program will
check the joystick plugged
into port one of the com
puter to see if the displayed
cha rt is to be scro lled on the
screen. The scrolling effec t
is accomplis hed by manipu
lati ng the compute r's dis
pla y list.

Finall y, the prog ram
checks to see if a keyboard
key has been pressed. If so,
its correspo nd ing command
is performed.

The computer sc reen in
cludes two lines of text at
the bottom. These two lines
d isplay the ava ilable com
ma nd s and c e rt a in st a t us
info rma t io n. To in voke a
particu la r co m mand, only
it s fir st letter m ust be
pressed. Any command may
be used at any time. The
commands are:

RESET: An R will sta rt the
pro cess o f di spl a ying a
chart. The cha rt is displayed
as received from left to right

and from the bottom to the
top (so mo st c hart s a re
viewed normally .. .without
your having to stand on your
headl ). Pressing the Ragain
will reset the di splayed chart
to the left of the screen with
out a lteri ng the synchroni
zation.

SYNC: An S will have the
effect of displaying subse
quent rece ived lines down
the display about one-half
inc h. This co mmand should
be used as required to prop
erly center the re ce ive d
chart. Most sta tions precede
charts with a sho rt period of
sync hronizing lines that may
be used for cente ring.

LINE-SKIP: An L will in
cre ment the number of re
ceived lines to skip between
displayed lines. This feature
will allow comp re ssing o f
the received chart horizon
tally, fitting more of it o nto
the computer's screen. I fi nd
that a LI NE-SKI P count of 1
is used most often .

MODE : An M w ill st e p
th rough the three possible
modes of o pe ra ti o n . The
present mode is shown on
the screen 's bottom line.
Mode "one" indicates that
the chart will be received
and the process will com
plete whe n t he righ t-mo st
li ne is d isp laye d. Mod e
"ca nt" allows the continu
ous display of charts, with
o ne o verlapp ing the la st.
Mode "wa it" halts the d is
play of any more rece ived
lines but does maintain svn-

chro ntzanon. Thi s featu re
may be useful to eliminate
unwa nted sect ions of a
known chart.

PR INT: A P may be used
to print a copy of the present
c h a rt o n a Gemi n i 10X
printer. The eight -by-eight
inch chart will require about
three minutes to print. To
abort the printing process,
enter another P.

LPM: A 1 o r 2 may be en
tered to se lec t the desired re
ce ived LPM rate, A 1 will
selec t one line per second
(60 LPMl, while a 2 will se
lec t two I ines per seco nd
(120 lPM)_

Finally, the right portion
of the bottom line o f the
screen indicates the present
number of rows (or pixels
per rece ived li ne) and the
a mou nt of t ime be twee n
sa m p le s, bot h show n as
hexadecimal nu mbers . The
-c . » . + ,or - keys maybe
used to increment o r decre
ment these values. This may
be requ ired to fine tune your
co m p ute r to synchronize
with the received cha rt.

How To Use the System

Be fore sta rti ng up you r
computer, make sure al l ca r
tridges are removed. If you
ha ve an 800Xl computer,
hold down the OPTI ON but
ton while powering o n to
make sure that Basic is out

of the wav. 80QXL owners
will a lso have to load in the
TRANSLATOR d isk before
lo a d ing in VIS IFAX. After
booting, use Atari DOS op
tion Lto load and start your
copy of VISIFAX.

Fire up your receiver and
then connect its audio out
put to the tone detector's in
put and the tone detector's
output to joyst ick port 2 o n
the c o m p u te r. Tune in a
strong fa csimile signal until
its cha rac te rist ic " sc re ec h
sc reech" sound is of a me
dium pitch. Then adjust the
detector's TUNE contro l un
til the tuning LED blinks in
time with the audio.

Press R on the keyboard
to start displaying the chart.
Use the S and R keys as re
qu ired to properly position
the cha rt vertically on the
display. Fine tune to get the
sha rpest picture.

Except when p rinti ng a
chart, the joystick may be
used at aU times to scroll the
received c ha rt a ro u nd the
display.

Where To Tune

By far the best facsimile
signa ls at my location are
fr om the Nava l Ea ste rn
O ceanography Ce n te r
(NAM)on 3357, 8080, 10,865,
16,410, and 20,22 5 kH z .
Weather charts and satellite
photographs of all types are
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ANTENNAS FROM 1(,6.10 METERS NO COMPROMISE!

Just a few comments from our satisfied customers:

tector and program changes
c o u ld resu lt in im p ro ved
charts. There is a lot of room
for experimentation and im
provements. I would en joy
hearing from anyone who
has made any of these, or
other, modifi cations .

The Ata ri Edito rrAssem
b ie r c art ridge was used
to devel o p V IS IFAX , The
source-code file should be
co mpat ible (with a few m i
nor modif ications) w ith any
6502 assembler you m ight
happen to have.

Where To Ge l the Program

For a fee of $5.00 to cover
my expenses, I will send you
an Atari DOS 2.0Sformatted
di skette (c o n t a i n i n g the
V ISIFAX program in so urce,
o b ject, and listing fo rms).
the t one-d et ec t or sc he
m at ic . and o t her var iou s
notes. I cannot accept any
COOs or cred it cards. The
package is ava ilable from
me at the address given at
the beginning of thi s arti 
cle.•

Where To From Here

Several improvements to
V IS IFAX jump to mind . A
nice feature would be saving
and restori ng c harts f rom
disk. Sometimes a chart is
received without pro per syn
chronizat ion, resulting in a
chart that is sp lit hor izon
tall y, vertica lly, or both. An
option could be pro vided
that would allow mani pulat
i n g a received c ha rt to
st raighten out the chart. A
more sophist icated tone de-

broadcast nearly continu 
ously.

Canadian station CFH out
of Halifax, Nova Scotia . on
4217,6330,10,5 36, and
13,520 kHz al so puts out
good facsimile signals, CFH
usuall y broadcasts one or
two charts for the fi rst 15 to
30 minutes of each hour.

I h av e a lso heard and
printed charts from a num
ber o f ot he r st at io ns. Try
7640, 7670, 9400, 10,400.
1 2,1 2 5, 14 ,4 35, 14 ,5 " '
14.610, and 14,737 kHz.

"

NO TUNERS!
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The +SOTRON

CMC COMMUNICATIONS. INC.
5479 Jetport Industrial Blvd.· Tampa, FL 33614

Phone: B13·88S·3996

-"---- -

D KIN B
converts Your HT to aPowerful

Mobile Unit
30 or SO watts output

16 DB GaAs FET ore-amp
Fits on most car doors
Mic hang·up clip

icom,vaesu Kenwood
2Meters &70 cm

..
h ....p =. ' .

2522 Paxson Lane
Ar cad ia CA 91 006

$299 denveree

Te70·1
0(

. .• • • •..- c. - -, ,. '.. ,..

(818) 4 47·4565 m ot 8am-6pm pst .

P.C. ELECTRONICS
Tom W60RG Maryann W B6YSS

•
NEW 70 CM ATV TRANSCEIVER

All YOU NEED IN ONE BOX

• FUll COLOR, SOU ND," llYE ACTION iust h . " ll'oaclcut TV. G'l t on t~I'

e XCItIng am at eur . 'deo~ al our altOtdaDle feildy to go price

• WHAT 1$ REQUIRED FOR A COMPLETE OPERATI NG SYSTEM? TTl" Te7!).!S
do.neon_en", O<l ,pulS 10.", Tv on t il 3 IOf 'e¢e, y'ng. Conneocl a good TOem
antenna a<>d lOw 1o» COilA Pl ug in any compos't e VIde<! SOUrce you ..anI 10
Ifansm,\; Garne< a. VCR. eampul..... el e Plug in any 10.. Z dyn.....iC m'e or use
color Cilmer. m,e 10< Standard • .5 mHl TV SOUnd. Con nec t 10 13.8 vdC: 10<
ease. mobile, 0' 1IO'!.llle SH ,,,apl 20 19$5 "RRt Handbook , Tha" s '"

• WHAT CAN YOU 00 WITH THE TC7ll-1 ATV TAANCElVEA? Sho w Ihe shan
D' OJecls. compul. , prOll,.m hslings, t>ome . '<leo ,apes, repeat ~i1ce $ hut lle
aud oa and . ,oeo " you h... e .. TYRO, ,epeat SST.,. Or ATTY, Wealll.,. RlIdar, do
puOllc servic"" events suc h as parad ea...,arat hon l , races. CAP search es a" d
rescues ... the Ilsl goes on OX de pends on anten" as and l erraln . t ~p l ca ll ~ 1
10 40 m iles. We hue ..dl!'O com pensated RF Io near amps fo, 20 ($119) 0' ~
($189) watts pep tor greate' OX

• FEATURES, Small 7. 7.2 5", PUsh to look (PTll TIR switch ing GaAs!el
oowocoo ver ter l unes whOle 420-450 mHz bi" d T..o SWlfch serectec .'dOO &
aud 'o i"pulS RCA phone jack S and 10 p ,n ccroe Camera lack Xm, ' »oee
mo" il or OUlpul Oyer 1 waU pep RF ou l pul on one O' fwo ladd $15>selecfed
C'~Sfai co"I 'olled l r..:l uanCles. 439 .~. 434 0, or 426 ~ mHz.

CAll OR WR ITE FOR OUR CATA LOG 10 ' more Inlo Of whO IS 011 '" you r aru We
$lock antennas , mo<Iules. and e_erylh'ng you nlH<l on ATV

TERMS : V'sa. lIIe . Of cn h onl y UPS COOS lly pnone Of mail. CheckS must Clea,
D;ank Defore sh lpme" I . Pllee 'fl(:ludes UPS surlKe sh,pp,ng ,n conI US... . oteers
ad<:l 3% Transm,n,ng aQUlpme"t sold o<>l y 10 licensed Tec h class or h,ghe'
amaleu,s. _e"hable In 1~ call llOOl< Of c~y 01..... lice"....
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* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VDC Operation

p ......... ,"""...
e e 5 •- •- - • •

,!t - -• -
•

•\'«t•.IIk: Corporation
P: (I . Box 120 0 Conneaut, {11144<IJ el-t1210 0 (2to) .W.l- llIl

In Canada: C.:InaJ ian Astatic. LTD.
lUI] Ellesmere aa.. Vnill
Sca rborough. etmario~lll' 2X5 0 (4Io) _"13-2222

Treat yo u rself to the 0·104 Silver
As a result of Astatic's SO vears

of technology, this microphone is
a lso extremely versatile.
Factory wired , it can he
easily converted to elec
tronic or relay operation .
Adjustable ga in provides
optimum mod ulation.

The {)-104 Silver Eagk
will make any rig look as
good as it sounds. For

more information . sex your Astatic
dealer or write.

T he world renow ned 1>·104
s tands alone as the performance
leade r in base stat ion
amateur mi...-rophones. The
T·L'~-I>I(HSilver Eagle is
also recognized for its mil 
standing beauty,

i\ b rig ht, v ibra n t
ap pearance reflects ele
eance and stvle . All exten
Zir parts plus the base and
handle are chrome plated to a jewel
like finish.

flS TA TI C

-=--~

DIRECTION FINDING?
/-

... Security Monitoring

* Interference l ocation

* Stuck Microphones

... Cable TV leaks

MO DEL
SO· IOOF
$429Ji 5

deli""-e!

-- . ~.,..... ~ ......, - .
'~_I

M,6,DE IN

""

o So ~ I ,O<consuuetiQft;o;ornmoo.....,gnde
o Highly .aphiatka_ 101 ...lrict
o A.uI......llc~_cio,o IKlIIty
o 3-dl$II acc.st; t\o,Id progr ~

o Acto-.nc«l digital a nd II cln::ullry
o FuLL O NE VEAR W,6,RRANTY

~. ....~-.

- - -.....

VANGUARD LABS

o C<wetS 100 Mttl 10 I~ 9'99 Mttl In 1 ~ttl Slep$ ...,It>
1t> 1,IITlbw'-l d,.1 0 ....cc",/tCy 0 / - 1 P'"r1 pe< 10 mil·
lIOn .It Al' ,.equerlC ies 0 Inletnal FM ~Iuslable ' ,om
oto 100 ~Hl a t • I ~Hl 'ale 0 E>le rn. 1 F M Inpu l ec
o;epls lones or _o lee 0 Spu,s . "" oo,se . l le. sl 60 dB
below e. ",e, 0 Outpul .dJustable ' rom 5-500 mV a l
50 Otlms ' Ope ,a les On 12 Vde @ 'I, Am p 0 Availa ble
tor immedia te del i_ery 0 S429.95 deli_ered • Add ·on
accesscnee a.a lla ble to e 'lend heQ ranlle . add onl,·
n ,le resoluhon. .... M . a nd ' p,eciSIon 120 dB alle nu' ·
lor 0 Ca ll or ..."Ie 'or dela,ls ' Phone In YOU' orde< as
la sl COO S/l.pmenl

MOBILE·TO-TELEPHONE
SIMPLEX AUTOPATCH

Here are a few of the many good
reasons you should choose

NEWo, * COU NTY" 14* * NEW COUfrfTY' Mfr fr fr
COUNTY' 60f COME WITH THE POW ERFULlOGG ING
FEATURES OF CONUNOER PLUS IMwiThouT w!U &
OXCCI I PLUS .... S Pf.C L COU "'TY LOGGING
S YS U M, THIS S YSTEM T KES THE WORI( OU T
OF COU"'TY RECORD KEEPING.

OTH ER LOGG ING S YSTlM .... V... ILAILE FROM
CRUMTRO NICS ....RE :
CO NTEND ER PLUS II (o n. dlat l »4.96
CO NTEND ER PLUS It , "" US · C .
fT HR£[ OIS ltI .

COUNTY' "'. ITWO OIS KI ... . ....•••••... . t3ol.•
US....·C... .... 0 0 O N FO R CONU NO ER P LUS II
12 DISKl ....... . .••.•....••• . . . .....•••. . . 112.011

FO R FR EE FACT S HEET OR lOORD ER WRITE :
_....T ~ O..'eo- •

CRUM TRONICS ~
SOFTWARE DIVISION :"
P. a l OX .1.1
FORT WA YNE. IN 4I8M

COD b ROERS CAll 21"745 0360 Of 21' /"'211'
CRUMTR~ICS .. """ _ Iog~ .. """ va....

SYNTHESIZED
SIGNAL GENERATOR

196-23 J a.maica "~.• Hol lis . NY 1 t 423

Phone: (1 18) 466-2120

HamPatelt'~ is your best buy.

For l urtr...- in to on t hit
and our Olhe< decoding

product..CIIII Of "'''Ie;

UXI' E LECTRONICS
8w< 73. Statio<:!. A

IslinRton. Onlario
Canada. M9A 4 X I
Tel . (4 16162 1·3733

New Technology (patent pending) converts any VHF or UHF FM recei ver into an
advanced Doppler shift radio d irect ion finder. Simply plug in to receiver's antenna
and external speaker jacks. Uses four omnidi rect ional antennas. Low noise, high
senSitivity for weak sIgnal detection Call or write lor lull details and prices ,

rl DOPPLER S YSTEMS. INC. 5540 E_Charter Oak. (602) 998-1151t'-' Scottsdale. AZ 85254
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Dave Miller K9PO)(
7461 Lawler Avenue
N iles IL 60648

NOAA's 2m UFO
Your weather radio is a great signal source on 145.8 M Hz.

K9POX exp la ins w hy.

Fig. 1. Inside a weather radio.
42 73 for Radio Amateurs · December, 1985

w hic h is not a p arti c u la r
prob lem today wi t h ve ry
lo w-c urre nt-dra in, re liabl e ,
so lid-state receivers.

Now that the ba ckgro und
has been ske tc hed in. let's
take a look a t the problem
that was promised in the be
gi nning of the a rticle. Most
o f the be tter weather rad ios
(es pe cia lly t ho se w ith the
al erting fe ature) a re q ua rtz 
c rysta l-contro l led un it s .
Ma ny have more tha n one
sw itch-selectab le channe l.
each crystal controlled, with
two i-ts (high and low) each
with crystal-eontrolled local
osci llators, a nd a ll done with
one crystal .

Bei ng the cu rious type
that I am, I had to find out
how they did a ll of this wit h
just one si lly crysta l, a nd Fig.
1 is the block diagram of
what I found out. Th ree of
the weather ra d io s that I
have {ea ch of different man
ufacture) use the very clever
scheme of Fig, 1 a nd offer
thre e sw it c h-se lec tab le
c ha nne ls o n 162.55, 162.475,
and 162.40 MH z. Beginnin g
with the midd le channe l o f
16 2.475 M Hz , a 16 .20 20
MHz crysta l is used to con
trol osci llator Q3 by ground
ing the " lo w" end of the
crysta l itself . This 16.202Q..

to provide e xcellen t, up-to
da te weather info rmati on 24
ho urs a day for a give n geo
graphica l a rea,

The stations a re very he lp
ful to private pilots, boaters,
the fa rming c o m m u n ity ,
out-of-doors t radesmen, and
muc h of the remain ing pu b
lic in genera l. For a while
there was some talk of te r
minati ng NOAA weather ra
dio for rea sons of eco no my
(budget cutting). but the lat
es t word seems to be that
the service will continue as
it has in the past . . . thank
goodness.

NOAA weather ra d io
provides another service for
th o se w ho wi sh to avai l
t hemse lves of it, i.e . , a n
a utoma tic-tone-a lerting fea
tu re during times of po te n
tia lly dangerous condi t ions.
NOAA wil l transmit a steady
audio tone of 1,050 Hz (fo r
10 seconds or so) to auto
matically t rigger a sire n-li ke
signa l and/o r turn up the vol
ume on a n "a le rt ing" model
re ceiver to warn the o wner
of dangerous cond it io ns a nd
a llow him o r he r time t o
" batte n down the hatches ,"
This is obviously a very use
fu l featu re to have, but you
must leave the radio on and
in stand-by a t a ll times ,

" ,

st rong source, ri ght in the
middle of o ur precious two
meter band I don' t know if
anyth ing h as be e n p revi 
ously written on thi s one; if
so, I've not seen it anywhere,
so here goes!

As most hams are no
d ou b t awa re, ou r fe d era l
government sponsors a net
work of very use ful VHF ra
d io sta t io ns in the 162-MHz
p orti o n o f the s pec tr u m
know n as the NOAA weath
e r rad io syste m . The Na 
tiona l Oceanic and Atmos
pheric Admini st ration
(NOAA) supports these sta
tions with staff and fundi ng
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N O , no t t he kind th at
shutt led ET t o Earth ,

but Uniden tif ied Formida ble
Osc illations that ca n cause
your synthesized scanning
transceiver to always sto p at
a certain frequency. There's
a strong carrier present with
no modu lation, and it can't
be heard at yo u r frie nd 's
house just a block away!
With a ll o f the gadgets a nd
giz mos avai lab le t od a y
re ady and willing to present
potential interference prob
lems on our ham bands
(c o m pute rs, video games,
VCRs, etc.I I recently ran
a c ross yet a n o t he r very



All frequenc ies shown are in MHz.

Fig. 2. NOAA freq uencies.

channe ls (1 to 7), their actu al
frequencies, the fundamen
ta l c rys t a l 16-M Hz fre 
quency, and the 145-MHz
product of multiplying that
frequency by nine.

As can be seen, the 2-me
ter product can range any
w here fro m 14 5 .7 73 to
145 ,8855 MHz, d epend ing
upo n w h ich c h a nn e l the
weather radio is tuned to,
theoretically. I say theoreti
ca lly because the actual fre
quency d epends entire ly
upon how acc u ra te ly t he
crystal at 16 MHz is tuned in
t he indi vid ual wea ther ra 
dio. I've found the crysta l
fundamental to be off by as
much as 1 kHz, which would
translate into a 9-kHz differ
ence from the 145-MHz fre
quencies sho wn in Fig . 2.
Don 't be too su rp rised a t
th is, because the erro r can
be compensated fo r by de
tuning the i-f stages in the
weather radi o from the
" sta nda rd" shown without
much loss of se nsitivity.

As an example, suppose
that the 16.202G-MHz crys
ta l for receiving NOAA on
162.475 MHz was actua lly
16.2021 MHz (1 kHz highe r).
The 16,2021 multiplied by 9
would yie ld 145.809 MHz,
whi ch , subtra cted from
162.475 MHz, gives a 'tst i-f
of 16.666 MHz; subtract ing
16,2021 result s in a 2nd i-f of
465 kHz instead of 455 kHz.
If the 2nd i-f chain were de
tuned slightly somewhere
between 455 and 465 kHz,
the se nsitivity of the weath
er radio would still be quite
acceptable, but the 2-meter
band product would be 9
kHz down from where you
m igh t expect to f ind it.
You' re welcome to ca lcu late

the rest of the possibi lities
fo r you rse lf if you wish. By
the way, the for m ula fo r
determining the crystal fre
quency is: Crysta l Frequen
cy ::: (Rece ive Frequency 
.455Y10, All freq uencies are,
of course, in MHz.

Now you might be won
dering how the 1st i-f local
osci llator (X9) product can
c a us e a ny troub le at 145
MHz more than a few inches
away from the weather ra
d io. It shou ldn't, of course,
but after all , th is is the rea'
world!

I invi te yo u to try it if
you ' re a t a ll skeptical. Just
go into a st o re that se lls
weather rad ios, armed with
your nifty synthesized HT,
and ask to demo one of the
sets. The Radio Shack 12-154
is a good candidate. I'm not
pick ing o n this receiver. In
fact, I'm very pleased with
the se ns it ivity a nd perfor
mance of mine, but it does
put out a very formidable
oscillation on 145 MHz; so
do other brands.

Rad io Shack sto res are lo
cated a ll ove r the country
and are usuall y very will ing
to give a demo of thei r prod
uct s to the c us to m e r. So
there, no excuse! I haven't
really tried to "clean up" a
weather radio to reduce this
formi dable o scillation in the
z-meter band (it's no lo nger
unidentifi ed), but I wo uld
suspec t that it cou ld be at
le a st reduce d if someone
wants to try (and hopefully
write a follow-up article to
this o ne).

A good p lace to s t a rt
wou ld be to install a series
reson ant trap ri ght in the an
tenna lead close to the rf
a mp in put and tuned to

145.80 MHz. I suspec t that
there is a fair amount o f
lo cal -o scillator leak a ge
around the rf amp and up
the antenna itself . This idea
worked quite well on a co rd
less telephone whose local
o scillator 2nd har m o n ic ,
39 .130 MHz x 2 (78 .26
MHz), was creating a good
bit of TVI o n TV Channel S
(76 to 82 MHz) and inte rfe r
ing with any nearby TV se ts.

Other approac hes to the
weat he r-radio ra d iat ion
problem might include bet
ter rf bypassing (with .001-uF
disc ca ps) o n the dc lines,
ferrite beads on the various
unshielded wires inside to
discourage them from being
"antennas," painting a con
ductive coating on the in
side of the plastic cabinet,
etc. All of these suggestions
will most probably help to
some extent, and the su m to
tal could be surpri singly ef
fective.

Of co u rs e, you can a l
ways unplu g t he weather ra
dio (a sure cu re) if it 's yours.
If it's in a neighbo r's ho me,
then it's time to become a
d ipl omat , let us all know
your negotiat ing secrets.
Then the re is a lwa ys the
bright side of the picture:
The 145,88 55-MH z signa l
makes a dandy ma rker for a
qui ck check of your 2-meter
receiver's sensitiv ity. In fa ct,
you can put your batterv-op
erated (mos t ha ve th is fea
ture) weather radio out in
the backyard with a metal
pa il over it for a pretty de
cent "weak signal" sou rce
for tun ing up you r z-meter
receiver (ad just pail for de
sired signal stre ngt h). It 's
best to do this after dark so
that no o ne will question
your actions.

I haven 't yet mentioned
t he fourt h weathe r rad io
tha t I have t ha t u se s a
49 .990-MHz c rys ta l a nd
makes a great 6-meter
lower-band-edge mark er
with just a slight retuning.

Maybe some clouds ac
tually do have silver lin ings.
1 guess it a ll depends upon
your ob je ct ives a nd ap
proach.•

Multiplied
Frequency

145.8855
145.7505
145.8180
145.7730
145.7955
145.8405
145.8630

16.2095
16.1 945
16.2020
16.1 970
16.1995
16.2045
16.2070

Cry slal
Fundamental

NOAA
Frequency

162.550
162.400
162.4 75
162.425
162.450
162.500
162.525

NOAA
Channel

1
2
3
4
5
6
7

MH z s igna l is then multi
plied by 9 to 145 .8180 MHz
and m ixed in Q2 with the
amplified incoming NOAA
frequency of 162.475 MHz.
The diffe rence sig na l o f
166570 MHz (1st i-f) is then
mixed with t he ori gina l
16 .2020-MHz crystal fre
quency in Q5 to produce a
difference frequency o f .455
MHz o r the 455-kHz 2nd i-f
The 455-k Hz 2nd i-f is then
fu rther filte red, amplified.
and d e-mo d ula ted to pro
duce an audio output from
the receiver. .. clever, eh?

A simila r sc heme is used
for the 162.55-MHz channel,
but in th is case the 16,2020
crysta l has a tr immer capac
ito r inse rted between its
" low" end and ground , This
ha s the effect of raising the
natural resonant frequency
of the crys ta l from 162020
t o 16 .209 5 MH z , w hi ch
when multipl ied by 9 pro
duces 145 ,8855 MHz, whi ch
is beat wit h t he inco mi ng
162.55 MHz to produce a 1st
i-f of 16.6645 MHz, which is
beat aga in w ith 16 .2095
MHz to produce a 455-kHz
2nd i-f .

The last channel (NOAA
frequency 162.40 MHz) has
an inductan ce between the
" low" end of the 16,202(}
MHz c rystal and ground ,
which lowers the natura l fre
quen cy. The cryst a l now
puts out 16.1945 MHz, times
9 to 145.7 50 5 MHz , beat
with 162.40 MHz to produce
a 1s t i-f o f 16 .649 5 MHz ,
be a t aga in with 16 .1 94 5
MHz to produce a 2nd i-f of
455 kHz once.again. Notice
that the 2nd i-f is always 455
kHz, but that the 'tst i-f is
16:657, 16.6645, o r 16.6495
MHz. The 1st i-f is a single
stage and is rather broad ly
tuned to accommodate this
spread of frequenc ies. Very
clever, indeed !

You've undoubted ly al 
ready noticed that the 1st i-f
local-oscillator output falls
in the high 145 -MHz re 
gion .. . right in the m idd le
of our 2-meter ham band!
That, of course, is t he prob
lem. Fig. 2 shows the various
po ss ible NOAA weathe r
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Secrets of Cellular Radio
Take a guided tour behind the scenes
of our newest repeater technology.

mob ile p hone p u t s out
somewhere between one
and five Watts, depending
on conditions. A micropro
cessor inside the phone unit
communicates digitally with
a computer at a cell site's
fixed t ransceiver to deter
mine the output needed for
re lia ble com mun ica tion.
Ty p ic a lly, this o utput is
so mew here aro u nd t hree
Watts, a lthoug h it ca n drop
dramatica lly as the mobile
unit a pp roac hes the f ixe d
site. Whatever the amount
of powe r, thoug h , it is
enough to capture the front
end of the fixed transceiver
on whatever frequency pair
may be accessed by the
computer s . (The actual
choice of frequencies is left
to the mic roprocessors. They
sea rch their particu la r ra nge
of transm it a nd receive fre
quencies for a n open pair
and then establish a li nk be
tween the mobile unit a nd
the cell stte.]

Because the frant end of
the cell-site transceive r is
captu red , the radio " hea rs"
only the particula r radio
with which it is communi
cating a nd no others. He re 's
where the inte rpla y between
c a pt ure an d lo w powe r
ta kes p lace. Bec a use t he

MHz spectrum to prove a
cellu lar system wou ld work.

The aim of the system was
to end the overcrowding and
limited access to the con
ventional VHF mobile
phone system which could
accommodate only 1 ,200
users per market and which
c reated lo ng wa iting lists fo r
new subscribers. (The con
vent ional system re lie s o n
one high-powered transmit
te r and receive r at a cent ra l
location ; a ll the mobile
phones in an a rea talk
through it. Because the num
ber of frequencies available
was limited, there was little
room for more than a few
conversations . The cellular
system ends tbts .l

Cell u la r mobile commu
nication takes adva ntage of
two concepts w h ic h have
been known in a ma te ur ra
dio circ les fo r a num ber of
yea rs : captu re e ffec t a nd
low power. Both inte rplay in
the cellular syste m, so spec
trum is much more effi 
ciently reused and the
number of users on a typical
system can increase dramat
ically - by a factor of 100 or
more.

The way th is works is sim
ple. The typica l ce llu la r

a cellula r phone system, o r
(D) none of the above?

The answer to this ques
tion is (C) although it does
sound as if you are se tting
up either a sophisticated
repeater or auxilia ry com
munications system be
cause that's essentia lly what
the newest mobile-telecom
munications system actua lly
is. The nationwide ne twork
of comme rcia l rno bile-cellu
l a r systems now ra p idl y
bei ng established is littl e
more than a se ries of UHFre
peaters tiro together by a
twisted-pair loop and con
trolled by a computerized
master station or mobile
telephone switching office.

Todav's cellular commu
nications system grew out of
a test whic h was set up in
Chicago in the 1970s, That
syste m, ca lled the Advance
Mobil e Phone System, was a
test bed where the concepts
now central to the cellu lar
phone system were proven.
Usi ng a special Federal Com
mun icat ions Co m m issio n
authorization, American
Telephone & Tel egraph

Fig. 1. The NYNEX Mobile (w hic h contro lled the Chi
Communice tions'" mobile cage-area telepbone-operat
telephone. (Co urtesy of NY- i ng co mp a ny at t he t ime )
NEXj used frequencies in the 800
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W ha t wou ld ha ppe n if
you set up a network

of transceivers, linked them
via a twisted-pair loop, con
trolled the whole setup with
a master station, used poll
ing a nd diversity reception,
rel ied on FM capture a nd
low power, a nd put it a ll at
UHF?

Would you be: {Al estab
li shing a so p histica ted re
peater network ; (B) es ta b
li shin g a sophisticated auxil
iary syste m; (C) establishing



Fig. 2. M otorola's Dyna T-A -C base stat ion. (Courtesy of M o
torola)

Fig. 3. The Boston Cellular Geographic Service Area (CGSA),
where NYNfX Mobile Communications Company initially
provides ceflular mobile phone serv ice. The area covers
about 1,800 square miles, has an es timated popufat ion of 3,6
million, and ser vices area code 617. N YNEX plans to expand
the coverage area to include New Bed ford, Worcester, and
Springfield, M assachusetts, and Pro vidence, Rhode Island.
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the mobile unit are in con
stant communication, we ll
below the carrier, in a digital
mode. Some of this commu
nica t ion is regard ing billing,

,
L -

"-•

•
I
•- _.- ...J. ~r-- -'-' -:"'--'. ,

I •

I t
- -- -- -- - , ""

-~---- 

1.-.........,,
•

the handset is the dia l tone;
you can d ial the nu mber you
want, and the ca ll is p laced .
As the ca ll prog resses, both
the cell-site t ransceiver and

tem without interfering with
one another.

Since there is so muc h
spect rum ava i l a b le and
since the power level swi ll be
very low, there will be little
o r no interference between
units. Units wh ich m ay be at
temp t ing to access a fre
quency pair that is in use and
which m ay be on the fr inges
of a cell just won't be heard
by the cellu la r system be
ca use st ro nger unit s wi ll
have capt ured it. These units
w ill have to wait unt il their
signals are at qual ity level s
where the system w ill accept
them. As you can see, then,
the cellular system is de
signed to collapse in on itself
to be able to increase the
number of user s.

This system works on fre
quenc ies in the 800-MHz
spect rum . The FCC a llo
cated about 40 M Hz of band
space, so th is service can
p rovide as m an y as 6 66
cha n ne ls for fuJI -d upl ex
communication in a given
area. Thanks to low power
and FM captu re effect, one
cell can support 333 ca lls at
anyone moment, as a neigh
boring cell also handles 333
calls.

To understand better how
this system works, let's sup
pose that you are the person
using a cellu lar phone and
you are placing a ca ll . When
you first pick up the handset,
a d igita l signa l is sent f rom a
m icroprocesso r in the m o
bile unit to the nearest cel l's
central t ransceiver. That sig
nal says, in effect, " Hey,
wake up, I wa nt to make a
call ." W it h in mi ll iseconds,
the cell site says, " O kay, wait
a minute," and the micro
computers begin searching
for an open frequency pair.
The lo we r fr equency (845
M Hz, for instance) is used
for transmit and the upper
f requency (872.3 MH z, o r
whateve r) is used f or re
ceive. When open frequen
cies are found, the cell-site
t ransce iver sends a signal
back to the m obile unit te l l
ing it to begin the call.

The next th ing you hear in

unit IS operating o n low
power, neighbo ring cell
sites- m ore about that in a
few minutes-will not hear
the conversation which is
going on between the m o
bil e and the f ixed site , Thi s
enables the same pair o f fre
quencies to be reused in a
neighboring cell site, where
another mobile unit will
captu re and hold them . A ll
this is done w ithout the user
knowing it's going on,

(Actually, th is is a simpli
f ied picture of what is going
on with the cellu lar mo bile
phone system, but it does
show how concepts we
know about are applied in
othe r ra d i o serv ices , o f
which the cel lular system is
one.I

To define the exact nature
of the cellu lar phone system,
picture a map of your city
and then overlay a honey
comb pattern of six-sided
cells on that map. This is the
cellula r sys tem. Each ce ll
has a f ixed tran sceiver site at
its center. The f i xed -site
transceivers are, in turn, con
nected by wire line link to a
computerized master site
the mobi le-telephone switch
ing office (MTSO). The entire
system is linked by the MTSO
to the rest of the phone svs
tern.

W hy were six-sided cells
chosen? It was an arbit rary
decision made when the sys
tem was under development
in Chicago. The actual shape
of a cell can be ju st about
anyt h ing and is as mu c h
gu ided by lo cal terra in as
anything else. The size of a
typical cell is also arb itrary
and will change over time as
the system gains more and
more users. The reason the
size will change is another of
the advantages of the cel lu
lar system.

To accommodate a grow
ing number of users, the size
of a cell pattern can be cut
and more cell-site t ransceiv
ers added, As this is happen
ing, the power levels used
th roughout the system will
be cut accordingly so that
more units can use the svs-
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Fig. 5. Cellular mobile- telepho ne serv ice is provided
through a sys tem composed o f three major elements: cell
sites, a mobile-telephone switching o ffice(M TSO). and ded
icated interconnecting circuits. The cellular system is d i·
vided into smaller geographic a reas called celts. Adjacent
cells are assigned different sets of frequencies. Cells suff i
ciently far apart can use the same frequencies simulta
neously. This permit s the reuse o f a single channel many
t imes w ithin a given service area, allowing hundreds of con
versa tions to occur at once.

direc tion from the cell site,
to dete rmine wh ich antenna
is best or whether it's time to
ask fo r a handoff to the next
site. It's quite a system. and
it wouldn 't have been possi
ble without the modern mi
c roprocessor.

The sys te m d oe s su ffe r
from the va rious problems
long known to avid VHF and
UHFe rs, of cou rse , s igna l
loss, multipath, and reflec
ti on . Ho we ver. the m ic ro
computers in the system are
programmed to handle this
Further. since the frequency
spectrum where the system
is located is very mu ch line
of-s ight. its range can be lim
ited if the cell site's antenna
isn't in an o ptimum location.
Still, it manages to overcome
these o bsta cles to provide
reliable communications to
hundreds of thousa nd s o f
users across the country. No
longer is a mobile radio tele
phone a symbol of an elite
class of users. because eel
lula r rad iotelephone opens
this realm to just abo ut any
one.

What does th is all mean
for us? For one thing. it like ly
poin ts to the route equip
ment will be fol lowing du r
ing th e n e xt fe w yea rs .
Looking at the cellula r sys
tem from strictly a mobi le
standpo int. you will find the
units to be frequency-agile

where the strongest signa l is.
and when it fi nds the stron
gest signal it uses that all
tenna for operation.

If you were to wa tc h the
ce ll site as you move a long,
you wo u ld se e t he s igna l
moving from antenna to a n
t enn a a s yo u r po sit io n
changed . From this you can
see t h at a lthough digital
polling is used the system is
still turning to the best an
tenna among many tor re
ce p t ion, fo r " d ive rs it y
reception." I grant you that it
may not be total diversity re
ception since only one re
ce ive r is used and digital
e lectronics takes the place
of the others needed. but it's
a modern equiva lent, to say
the least.

By now you probably
have not iced that both the
mobile unit and the ce ll-site
transce iver a re very capable
units . Not only mu st t hey
h a ndl e s u c h munda ne
cho res as ident ifica tion and
bill ing information , but they
a lso must handle est ablish
ing the proper frequencies
and se tt ing proper power
levels. The system is made
u p of a numbe r of fr e 
quency-agile units. The cell
site transceiver is even more
capable becau se it mu st not
only handl e these fun ctions
bu t a lso monitor the mobile
unit's location, bea ri ng, and
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while muc h of it is about sig- level. at least The mob ile
nal strength and quality. unit mu st not o nly switc h

let's say you are moving from ce ll A to ce ll B whi le
away from the ce ll-site trans- keeping the signal q ua lity
ceiver. As you do, the ce ll- up, but a lso it may have to
site t ransce ive r, whi ch is switch frequencies to a new
watching the signa l strength. pair because the original pair
senses that the gap is widen- on which the ca ll was estab
109 between the mobile unit Iished in cell A may be in use
and the central site. As the in cell B, The transceiver
ga p widens, it sends a corn- may not only make the jump
mand to the mobile unit to between sites but a lso be
inc rease its power output, to tween frequencies, The rru
which the mo b ile u ni t re - cropro c e ssor insi de the
spends. The system tr ies to phone is usua ll y extremely
maintain a qua li ty ratio of busy. therefore. at a ll t imes
17-dBCli and a signal qua lity As you can see, frequency
level of 18-dB C/N . As the agility is built into this SyS
gap widens further, the ce ll tern: it is a fun ction of the
site o rders the mobile unit to dig ital e lectronics used for
furthe r inc rease its powe r. to cont rol. But the ce llula r svs
which the mobile uni t re - tern isn't totally digital in na
sponds again. This will COil- tu re because it re lies on
tinue happening un t il the rad io-frequency basics with
ce ll site lea rns the mobile which we are fa miliar, We've
unit is t ra nsm itti ng at full a lready noted how the UHF
power, ce ll ula r system takes advert-

Now le t ' s sa y you co n- tage of capture effect and
ttnue moving away from the low power, bu t we haven' t
cell site. and even with max- noted how it takes advan
imum power the signa l qu al- tage of diversity reception.
itv begins to drop, At this If you were to look at the
point, the cell site performs typ ical ce ll-site a nte n na
anothe rof its chores . The en- towe r, yo u would see not
tire ce llula r system is polled o ne antenna bu t three. si x, or
digit al ly as a new path is more, a rranged in a triangle .
sought for your ca ll When These antennas a re handling
that pa th is found the call is not on ly transmi ssion but
switched within 50 millisec- also reception, and the cell
onds . The switch is so fast site monitors a ll of them. As
that the normal user w ill you trave l throu gh a cell d ur
never know it has happened. ing you r ca ll, the cell-s ite

The handotf . the switc h transceiver watches the re
from cell A to ce ll B, is ac- ceived signa l strength on all
t ua lly more com p licated its a nte nnas . It routine ly
than it looks - on a dig ital polls those anten nas to see
46 73 lor Radio Amateurs . December. 1985

Fig. 4. Conventionaf mobile-tefephone service uses one cen
tral base station to transmit a powerful radio signal over an
area up to 50 m iles in diameter. Only one two-way conver
sa tion at one time can be conducted over a given channel
anyw here in the coverage area, and the number of channels
is limited. This process restr icts service avaifabili ty and in
creases chances that a call will be blocked,

.......""



Fig. 6. Cellular handoff makes mobile communications pos
sib le and helps ensure service quality. As a customer with a
calf in progress moves from celf to celt, electronic equip
ment in the mobile-telephone switching office automati
cally transfers or "hands off " the calf to the nex t cell site.
There are no apparent changes in voice transmission Qual
ity, and the call continues uninterrupted.

FM transcei vers which are
capable of increasing or de
creasing their power levels
automatically. Some of the
units on t he ma rket a l so
have memory-d ialing capa
bi lity, being able to store 10
or more comm o nly-called
numbers, and most of them
can be programmed with se
curity passwords and other
goodies. And. you will f ind
as you look at the equ ipment
available, that not only are
mo re trad itional mobi le
phones avai lable, but there
al so are hand-held portables
avai lable.

Im agine, then, what will
happen when local repeaters
are able to cont rol power
output levels and when you
can sto re needed in form a
tion in your m obile rig! lev
e ls of local sp l a tte r and
Q RM will certain ly com e
down, and it will make the
mobile rig more convenient
t o o p e ra te , e spe c ially
through the pho ne p atch .
Further, imagine what it w ill
mean when we can link a

network of repeaters into a
ce ll u la r format rout ine ly.
Mobile un its wil l be able to
carry on rel iabl e communi
cations not ju st for 50 miles,
but , potentially, fo r h un
dreds of mi les. Al so, imagine
if we tap the direction-find
ing capabilit ies of a cellu lar
system. It w ill help us keep
our own spectrum cleaner,
also. And these are just a few
of the possible uses of cellu-

..~

lar technol ogy. It' s quite
likely our experimentation
will lead to many more.

In the near term, though,
the cellu lar radiotelephone
system ha s imm ed iate im
pact o n the 9()().-MHz band
wh ich will be opening to us.
If you look through the
pages of any current ama
teur publication, you will see
rigs for 2 meters, 220 MHz,
440 M Hz , and even 1296 -

but not for 902-928. Since the
cellu lar system operates ju st
below our spectrum - it tops
out at about 895 M Hz -c it
won't be too hard to retune
ce llu la r mobile units for our
own use and it won 't be hard
to retune base-site units for
repeater use. O f course, it
will b e so m e time before
these units are available in
traditiona l used-equipment
channels, but when they are
it w ill mean an exciting new
technologica l opportunity.

Finally, the cellu lar radio,
wit h its empha sis on lo w
power and spectrum reu se,
will likely mean some new
concepts for us. Instead of
using QRO all the time we'll
need o n ly t he amou nt of
pow er, at any g iven m o 
ment, for rel iable co mmuni
ca t ions. If a ce ll u l ar- l i ke
repeate r sys te m is bu ilt ,
imagine how many people i t
will be able to support !

Ce ll u l a r techno logy is
here now and its possibilities
are excit ing. It remains on ly
for us to pick up on them.•

•

Purchase from any of over
300 dealers nationwide,

or order direct

NYfHl,AKICAN r. sid.nts pl.... us. coupon
or c.U collect 315-437-3953, 8- 5 EST

1 week delivery lor credit card
2 wftftks lor personal check

60 DAY MONEY BACK GUARANTEE

o Send free catalog PC/84
O W2AU 1:1 & OW2AU 4:1 $17.95 ea.
O W2DU·HF a O W2DU·VHF $1 9.95 ea.

Total Order $ _

ra. & UPS ShippIng 1ncJud.a

Name

Address

City Stale Z ip _

Phone ( ) _

o AmEx 0 VISA [1 Mastercard
Card #

Valid (AmEx only)
Expires

o Check 0 Money Order
To ORDER or req....st Iree full line catalog of
baluns, antenna relays and antenna traps, call

1-800-523-0027
24 HOURS-7 DAYS A WEEK!

•

,-

W2flU.VHf
Only $19.95. UPS
~ & fa>( ncluded

Free
With
Your

Order

The Dandy Dipole
Quickly oesqn and con

struct any of over 180 multi
band dipole variations. using
traps. Wiring lables are in
cluded 10 lake away the
guesswork Also includes
dozens of practical details .

W2OV-HF-'
CWy $19.95. UPS

stoppng & lax ncluded

Unadilla Amateur Antenna Baluns

W2AU 1:1 & 4:1

OnIy S17.95. UPS
s/lippillQ & lax ncluded

For 20 years, preferred by Amateur. Commercial and Military Operators
First with built-in lightning arrester-minimizes TVI, maximizes power handling

W2A U Broadband Ferrite Core Baluns
For medium power (1000 watts RF min.) and broadband operation 3 ·40 MHz.

W2AU 1; 1
· 50 to 50 or 75 to 75 ohms
• For dipoles , V's, beams, quads

W2AU 4:1
· 20 0 to 50 or 300 10 75 ohms
• For high impedance antennas su ch as
folded dipoles

W2DU Non-Ferrite Very High PowerBaluns
W2DU·HF (High Power)

·1 .8-30 MHz
·3000-9000 watts with 1:1 antenna SWR
·1500-·5000 watts with 2 :1 antenna SWR

W20U-VHF (High Power and Extended Range 1
· 30-300 MHz
· 2000-4000 walls wi th 1: 1 antenna SWR
" 1 20 0-2 40 0 walls with 2 : 1 antenna SWA

r------------------:--:-----------------------------------------------:-------------------..~------- . - - - - - -- ---------. . -----..--.
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ICOM GC·.
12l2. ·hr World Clock

Rotate globe to display the
tee In 14 m~JOf world cues.
As LEOs hght to showcnes,
then Ioul time IS shown on
lower dlspl~y ~ Iong "',lhdate
and anrm set \lme. Theupper
display 5hows your local time
Alalm tuncnon and houl ly
timeSignal 10"h· S"w'4"d,
Powered bV 4 'AA' batteries,

Closeout • $7995

tCOM IC-720A HF Irenscrver: Broadbanded transmit
on 9amateur HFbands 160 thlu 10 meters Withgeneral
coverage rece ive 0.1 10 30 MHz, 200 walls PEPmput
SSB/CW, 40 walls AM, n8V DC •. Closeout $74995

Order Toll Free -Use your Credit Card!

HOURS. Mon.thru Fri. 9·5:30;Sat 9-3
Milwaukee WAYS line: 1·800·558·0411 answered
evenings until 8:00 pm Monday lhru Thursday
Please use WATS lines tor Ordering
use Regular lines tor other tnto and SerVice dept.

ICOM IC·.SIA 440 MHz Mull imode Base: Use on
OSCAR Mode BIJ, or use Wi th your tavonte repeater.
SS8/CW/F M. covers 430.010 440 MHl . 10 watts ou tou t.
3 memories With scan. programmable band scan.
SQuelch on SSB. variable repeater spl it 117V AC or
n8V DC. With hand microphone .• Closeout 5569'5

ICOM IC·4SA 440 MHz FM Mobile: Covers 440.0 to
449,995MHz, 10 wallscutou t. Dual VFO's. 5memcnes,
prinntv channel. memory/band scan. memory back-up
UP/ON, TIP microphone. mount .• Closeout $269!t5

HS·7
Headphones
"' $19!t5

YAESU FT·708R
440 11Hz FM Handlleld

Covers44(1.450MhZ.I watter 200
mW cctput. LCD diSplay, Keyboafd
entry ot all neeoences and splits
tor ncn-stanuard repealers,
Up/Down scanning. PriOlity
channel. memory scan. memory
bac k-up. ts-tcne DT MF pad,
Equipped With rubber flu
antenna, NI·Cd battery pack and
....all charger ,. Closeout $22995

KENWOOD TR-8400 440 MHz FM Mobile: Covers
440·450MHz,10Wattsoulput Dual VfO 'S,5 memenes.
memory sc an, automa tic band scan. UP/ON
microphone. mobile mcont.. ..• .•.• Closeout $269!t5

KENWOOD DFe·230 Dllilal Frequency Controller
tor KENWOOD I S·12OS. 130S/SE. S3OS. 830S, 20 Hz
steps, 4 memeues. Scans 10 smgle. slo w. or last stecs
con trolled from UP/ON microphone or panel SWitch,
Operate split Irequency, transfer freq uencv IromVFOto
memory or memory to VFO.....•.•. Closeout $1699S

KENWOOD R·1l Rece iver: II banos - AM. FM
broadcast .. 13. 16. 19.22,25.31. 41. &49m SW, No
BFO' Bandspread tunmg. meter, 3« speaker, record &
phone lacks, whip & Ieuite antennas. H·w · 4 1~«h

- I lft d. CarrYing case & earphone, uses 4 'AA' cells,
Shown With optIOnal headphones ... Closeout $699S

~ 1r..-~ i~
KENWOOD TM-401A 440 MHz FM Mobile: Covers
440.0·449975 MHz. 12 Walls output. GaAs FET Rf
amplifier. dual digital vms. 5 memcnes With lithium
back-up PrlOllty alertscan. memory and programmable
band scan. hternal speaker. 16 ·~ey Autopatch UP/ON
mcrcpbcre. mobile moun!.. .....•• Closeout $2BgM

AEA BJ.I Basic Code I rainer (left): Computerued.
keypad entry Characters are hrst mtroouceo al20 WPM
then sent alongWithprevIOUsly learned characters Irom
Ito 99 WPM. Keys lor sending eactce. earphone Jac ~

101 private IlStenlflg, 12V DC •.•.•.••• Closeout $59f'$
BT-IP Portlble ~sic Code Trainer: As above. but
filth N,·ud !lal1ely and c!larger ..... Closeout $69M

AEA KT-2 Keyer / Tra iner (rilht): Dcmputemed.
keypadentry Set sreed/duraten -sends Sjetter groups
or ra ndom ....crd lengths. Two levels 01 dltticully. supplied
With 24,000 character answer book Keyer secuce: 1·99
wpm, selectable dot/dash memory, In dependent
dol/dash weighting. variable monitor tone. full. senu
auto or straight key modes. 12V DC .•Closeout $79' 5

AEA CK·2 Conteste(~ Keyer: Computerized, keypad
entry 1-99 wpm, 10 section 500 character memory.
edit. automate contest serial generator Two presel1able
speeds/stepped varia ble speed. auto. message repeat
.... rtf vanable delay, dol/dash memory. dot/dash
....elgh tlng. message repeal. message resume Full, serm
auto/ stra ight key modes 12V DC ... . Closeout $9995

AEA MM2 MorseMahc '~ byer: Computenzed. ~ey ·

pad entry 2·99 wpm,10 section500 character memory,
edit mode, beacon mode. automat ic contest serial
nu mber generator,code tra mer Selectable tone,weight,
dol/dash rates. dol/dash memory, Fu ll, semi-auto or
stra ight key modes. 12V DC .•" .... Closeout $14995

AC·1 12VDC power supply 'or lramer /keyers ... . 1495

AEA WB·le Moscow Muffler '· woodpecker Blanker
Installs In Ieedhne between antenna and transcever.
reouces nose pulses by 40·50 dB Automatic T/R
sWltctllng, 6d6 RF prearnphuer .•.••. Closeout S69fl
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Order Toll Free
Use your Credit Card!

flJf HI-lwld Tr;lf1 \cl'ivf'''
De lu xe models Regular SALE
IC-02AT for 2m.... ... 349,00 289"
IC·04AT for 440 MHz 37900 289"
Standard model s Regular SALE
IC-2A lor 2m 239,50 189'\
IC-2AT With TTP 269,50 199"
IC-3AT 220 MHz, TTP 29995 239"
IC-4AT 440 MHz. TTP 29995 239"

HOURS. Mon.th ru Fri.9·5:30;Sat. 9·3
Milwaukee WATS line: 1·800-558-0411 answered
evenings unti l 8:00 pm Monday Ihru Thursda y.
Please use WATS lines for Ordering
use Regular lines for other Inlo and Service dept.

Acce.\\Ori p> for Deluxe model; Regular
Bp·7 425mah/ l 3.2V Nicad Pak . use 8C· 35 6150
BP·8 800mah/8.4V Nlcad Pak - use BC·35 ... 62,50
BC·35 Drop in desk charger lor all ba tteries 69,00
BC-60 6-posit ion gang charger. all batts SALE359, 95
BC- 16U Wa ll cha rger for BP7/ BP8 1000
LC-11 Vi nyl case 1195
LC -14 Vinyl case for Dlx using Bp·7/8 1795
LC-02 AT Leather case lor 011 models w/BP-7/8 3995
ArTPWjfjel tor bUlh modf'!> Regular
BP-2 425ma h17.2V Nicad Pa k. use 8C35 39.50
BP-3 Extra Std 250 mah/8AV Nicad Pa k 29.50
BP-4 Al ka line bat tery case 12, 50
BP-5 425mah/ 10.8V Ncao Pak - use BC35 49,50
CA- 2 Telescoping 2m antenna 10.00
CA-5 5/8·wa ve telescoping 2m antenna ,... .. 1895
FA-2 Ex tra 2m ueubre antenna , 10.00
CP-I Cig. lighter plug/cord for BP3 or Dlx.... 950
DC-1 DC operat ion pak tor standard models 1150
LC -2AT Lea ther case lor standard models. .... 3495
RB- 1 Vi nyl waterproof radio bag 30.00
HH-SS Handheld shoulder strap. ... .. ... .. ..... 14 95
HM-9 Speaker microphone 3450
HSIO Boom mlcrophone/headset. ..... .. ...... 19 50

HS- IOSA Vox un it tOt HS·IO & Deluxe only 1950
HS·10SB PH urut lor HS·IO 1950

ML·1 2m2J w1fl/ 10wout arepbter SALE 79.95
SS·32 M Commspec 32·tone encoder 29.95
RI'{pivf' fS Regular SALE
R-700D 25·2000 MHz. 1171,' AC 899.00 78911

RC-1 2 Infrared remote control le r . ,. TBA
R-7lA 100 kHz· 30 MHz, 1171,' AC $799,00 659"

RC-l1 Infrared remote controller 5995 4911
Fl·J2 500 Hz CWfilter , 5950
Fl-63 250 Hz CWnrter [lst IF) 48 50
Fl-44A SSB fr lter (2nd IF) 15900 14411
EX-257 FMunit .. 3800
EX·31 0 Voice synthesizer.. .. .. . .. 39 95
CR·64 High stabi lity OSCilla tor ~I a l 56.00
SP·3 Ex terna l speake r 49,50
CK·70 (EX-299) 121,' DC opt ion... 99 5
MB·12 Mobilem ounl. 19, 50

Acce\ \Orip, com mo n 10 271A/H ilnd 471A/H
PS-25 Internal power supply lor IA).. . 99,00 891\

PS-3 5 Internal power supply lo r IH) 160,00 14415

PS-1 5 Ex te rnal power supply 149 00 134' 5

SM·6 Desk microphone.. . .. 3900
EX-3l0 Voice svntnescer •. . 3995
TS-32 CommSpec enceoe/oecocer. . .. 59 95

UT- 15 Encoder/decoder IIlterface .. . 1250
UT-15S UT·15S w/ TS·32 Installed. .. .. 79 95
VHf/UH f mobile mlJlr i-mode,\ Regular SALE
IC·290H 25W2m SSB/FM, TTP mIC. .. 54900 479"
IC-490A lOW 430·440 SSBIfMlCW 64900 579'\
VH F/ UIIF/l. 2 CHI fM Re gu lar SALE
IC-27A Compact 25W2mfMw/ TTPn uc 369 00 299"
IC·27H Compact 45V1 2mt MwlTTPmlc 409 00 359'1
IC-37A Com pact 25W220 t M, TTPn ut 449 00 299%
IC-47A Compact 25W440 fM. TTP mrc 469 00 3991\

PS -45 Compact 8Apower supply 11295 991\

UT-16/ EX·388 VOice svnuesver . .. 2995
SPo tO Slirn.hne external speaker . . , 2995

IC-320OA 25W2m/440 FMwITT P... . 549.00 489'\
UT-23 Vo ice synthesizer..... ..... .. 29.95
AH- 32 2m/440 Dual Bond antenna 32.95

larsen PO -K Roof mount 20.00
larsen PO-TLM Irunk.hp mount 20 18
Larsen PO-MM Magnetic mou nt 1963

IC·1271A lOW 12 GHz SSB/CWBase 9990 0 889'\
ATV· 1200 ATV In te rface umt TBA
PS-25 Internal power supply ..... .. 99.00 891\

EX-3 10 VOice synthesizer , 3995
UT·15S CTCSS encoder/decoder. 79.95

IC·1 20 IWI2GHz FMMoblle 499 00 449"
ML·12 12 GHz lOWarnplife r ". 339,00 2991

\

Rep earf'f.\ Regula, SALE
RP-30 10 440 MHz. lOWf M. xt al conI. 999 00 8991\

RP- 1210 1.2 GHz, lOWf M,99 ch. synth 119900 1089
Duplexer 1210 1.2 GHz ri uplexer.• . 1199,00 1089
Cabinet ,. 24900

I -I f liflPar amplifier Regular SALE
IC-2KL 160·15m solid state amp w/ps1795 00 1299
b-meter VHf PorfJbl(' Regular SALE
IC·505 3/l0W Gm SSB/CW portable 449 00 399~\

Bp·IO Internal Nlcad battery pack 79.50
Bp·1 5 ACcharger ""...... .. .. 12.50
EX-248 fMunit .. 49 50
LC·I0 Leather case "... .. . .. .. 3495

VHf/UH f bJI P mult i-mod f'.' Regular SALE
IC·551O 80W 6-meter SS8/CW 69900 599~1

EHOG FMoption , 12500 ll 21\

BC-IOA Me mory back ·up... .. ... . .. 8.50
SM-2 Electret desk microphone ,... 39,00

IC·271A 25W2m FM/SS8/CW 699,00 569'\
AG-20 In ternal preamphtrer" 56,95

IC-271 H 100W2m fM / SSB/ CVI , 899 00 1 5 9~1

AG-25 Mast mounted preamplifier" 84.95
IC-47IA 25'11 430·450SS8/CW/fMxrvr 79900 6991\

AG-I Mast mounted preamplifier" 8900
IC·471H 75W 430·450 SSB/CW/F M 1099 00 969~\

AG·35 Mast mounted preamphher " 84.95

For a Limited time!
With the purchase of an IC·271A/H or
IC·471A/H get the matching PREAMP'

for onl • $1.00 Extra.

Regular SAl{
84900 7491\

16000 1441\
349 00 3141\

5950
50,00

9990077911
16000 14411
2000
3900
50 00
5950
47.50
96. 50 8911
96,50 891'

159,00 144"
39,50
39.00
39.50
19.50

Ilf f ljuipmerlf
IC-735 HF transcewer/Sw rcvr/mic

PS-55 Externa l power supply .
AT-I SO Aut omatic antenna tuner .
Fl-32 500 Hz CWfi lter, .
EX-243 Electronic kever ur ut .

IC·74 5 9-band xc vr wn-30 MHz rcvr
PS- 35 Inte rna l power supply .
EX-2 41 Marker urut .
EX- 242 FM un it .
EX-243 Electtomc keyer ur ut .
Fl-45 500 Hz CWfilte r (1st If) .
Fl-54 270 Hz CVI fil ter (1st IF) .
Fl·52A 500 Hz CVI filte r 12nd IFI
Fl·53A 250 Hz CW filte r 12nd IFI
Fl·44A SSBuner (2nd IF) , .
HM·I O Scanning mobile mic rophone
SM·6 Desk mic ro phone ..
HM -12 Ext ra hand microphone .
MB- 12 Mobile moun!. .

IC·751 s.band xc~ r / , I · 3 0 MHz rcvr 1399.00 11 99
PS·35 Internal power supply 160.00 144~\

Fl·32 500 Hz CVI filter (1st IFI ,. 5950
FL·63 250 Hz CVI filter (1st IFI , 4850
Fl·52A 500 Hz CVI filter 12nd IFl... 9650 89~\

Fl·53A 250 Hz CVI filler 12nd IFI.. . 9650 89~\

Fl·33 AM filter... .. .. .. ... .. 3150
Fl·70 2.8 kHz Wide SSBfilter 465 0
HM·12 Extra hand microphone. .. .. 3950
SM-G Desk mcrocncne.... ..... .... 39 00
RC-IO Externa l frequency controller 35,00
MB-18 MObile mo un!.. ... .......... 19 50

Olhpr Anel\nr;('.I' Regular SAl{
PS-15 20Aexternal power supply , 149 00 134"

CF· I Cool ing fan for PS·15 45 00
EX ·144 Adaptor for CF·I/PS·15 , 650

PS-30 Systems pIs w/ccrd. Spm plug 25995 234l \

OPC Op t. cord , specify 2, 4 Of g.pm 5.50
SP·3 External base staten speil ker. ... 4950
SP·5 Remote spea ker tor mobi les .... 2500
CR·64 High stab. ret ~ t a l 1745/751) 5600
PP·I Speaker/patch (spec ltv radio).. . 13900 1291\

SM·8 Desk rmc . two cables. Sca n.. ... 69,95
AT·100 WOWa-bane auto, antenna tuner 349,00 3141\

AT·500 500W9·band auto antenna tuner 44900 3991\

AH·I 5-band mobi le anten na w/umer 2890 0 2591\

GC-4 World clock _ (CLOSEOUT) _ 99 95 791\

Ic·n OA sbano xcvr _ (CLOSEO UT) _ 134900 749~\

PS-15 20A edemaI power supply 149 00 13 4~1

Fl-J2 500 Hz CVI fi lter.. .. 59.50
Fl·34 5.2 kHz AM fil ter..... ..... . . 49.50
BC-IOA Memory back·up.... ..... .. 850
SM- 5 8 Pill elect ret desk rmc .. 3900
MB-5 Mobile mount 19.50

In WIsconsin (oulslde Milwaukee Metro Area)
1~800~242-5195

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohi o WATS 1-800-362·0290

::::::,d·I·800·321·3594

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY/n~
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 Commonweafth A~e . 1898 Drew Street Ion N. Rancho Drive ERICKSON COMMUNICATIO NS

Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647·3114 5456 N. Milwaukefl A~enue
Fla. WATS 1-800-432-9424 No In-State WATS No in -state WATS Phone (312) 631-5181

~~ot~~~e 1.800-327~1917 No Nati onwide WAYS ~~~~i:ae 1·800·634·6227 ~ii~~~: 1·800-621 ~5802
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Robinson Markel \1']IV5

-WS lexington Avenue, 181h Floor

New York NY 10174

The Santee Spectacular
Is your Santee becoming forgetful? Are its batteries
going soft? No more! Here are two quick mods that
bring your hand-held to within an inch of perfection.

so r PC board. in the slot be
tween the PC board and the
top of the cove r. Photo A
shows the placement, with
the w ires towa rd the cente r
of the cover. In o rde r to
have the batte ry fit proper
ly, a sma ll amount of mate
rial needs to be re moved
from the plastic boss that re
tains the top of the loud
speaker. This is easily done
with the tip of a small sol
dering iro n. Use a tip that is
close to the sa me diameter
as the battery. The battery
case needs to be insulated
(shrink tubin g is fine, but
again, watch the heat).

It is best to connect the
lithium battery while the
main battery is in the circu it
this avoids possible "c rash
ing" of the mic roprocessor.
Here's how you do it. First,
connect the positive lead of
the lithium battery (actual ly
the cathode of its series
diode) to the cathode end of
0 209, To find 0 209, remove
th e four s ma ll Ph ill ip s
sc rews hold ing the mic ro
processor board and tilt the
board up on the flexib le
connector. l ocate (5 (com
ponent identification is on
the top side of the board.
and (5 is one of the two
220--uF miniature e lec t rolyt
ic capac itors ne ar the upper
end). 0209 is the d iode that
is connected underneath the
board to the pos it ive side of

is a sma ll cy linde r, 4.19 mm
(0.165 inches) in diameter by
35.89 mm (1 .413 inc hes)
long, with a short wire term i
nal at o ne end. The case is
positive and the protrud ing
w ire termina l is negative.
Both the case and the nega
tive terminal are made of
aluminum. so you w ill need
some Sal-Met" fl ux o r
other a luminum soldering
a id. Caution: lithium bat
terie s, like a numbe r of
others, can explode if sub
jected to high heat. Don 't
use a high-wattage iron o r
gun. A small pencil-tip so l
dering iron is a ll you need
for this job. Fig. 1 shows the
connections to make . The
series diode prevents the
lithium battery from being
charged by the main battery.

The lithium battery fits in
side the front cover. To open
the cover, remove the two
screws under the back cover
in the e mpty space below
the battery, and the fro nt
cover can be swung aside o n
its flexible PC connector. The
co nnector is pretty durable,
but ca re should be used in
handling the separated pieces
of the rad io . You can pu ll
the end of the flex ible con
nector from its socket o n the
ma in PC board, but be ca re
ful not to crease it when re
moving o r reinsert ing.

The lithium battery w ill
rest above the microproces-

tern in the ST-fuP radios is
440 uF of ca pacitance which
is kept charged as lo ng as
the batte ry is connected
(and kept at a re aso na ble
c ha rge level ). Disco nne c t
the battery and you have
about thirty seconds to con
nect a new one. otherwise
all is lost (meaning the mem
o ries, the scan interval , and
the clock time). The addi
tion of a 3-volt lithium bat
tery a nd a 1N914-ty pe diode
will provide many hours of
memory backup.

The ide al battery is ava il
able fro m Allied Electronics,
cata log num ber 884-0435. It
is made in Japan by Matsu
shita (Panasonic here), desig
nated BR-435, and says it is
" for electronic fish f loat." It

lithium-Batte ry Ba ckup

The memory backup svs-

In the O ctober, 1983, issue
of 73, I described in detail

the virtues and vices (on ly
one vice, actu ally) o f the
Santee 5T-144, ·220, a nd
-440/uP hand-he ld radios.
Good as they are, there is
room for improvement. This
article describes two bat
te ry-related ideas. The first
preve nts a loss of memory
when the ma in battery is re
moved (or is dead) for ex
te nded periods of time. The
second is a simple method
of avoiding mead "memo ry,"
the bane of the recharge
abl e-battery user. Both will
work on the new ST-1 42,
-222, and -442 a lso , l e t' s go,

. "
Photo A. Backup lithium cell ins talled in the front cover.
Connections are made to the leads o f C5.
50 73 fo r Radio Amateurs · December, 1985



Fig. 2. Schematic and layout drawings for battery discharger
(K5VOU version). Dorted Jines on the layout diagram indicate
removed foils; heavy solid Jines are added jumpers.

o ri gina l batterie s a nd 70
m inutes for th e othe r.

To mainta in battery " fo r
ge tfulness," I co ns tructed a
simple discharger using the
" exte rna l c ha rge adapter"
man ufactured by Santee
(des ignated ST- EO Th is is a
sma ll PC board conta ining a
male dc power jack, a se ries
d iode . and a battery co nnec
tor. The power jac k and
d iode a re removed a nd, in
the simplest possible ver
sion, a 2O-Ohm, S-Watt re sis
tor is placed ac ross the ba t
tery connector. I added a
subm iniature metering jack
(with 200 o r 300 O hms of se
ries re sista nce to prevent
sho rts when a mete r is
plugged in) for eas ie r read
ing of the battery voltage.

If you leave the simple
d ischa rger c o nnec te d for
too lo ng a t ime, there is a
risk of re ve rse-charging o ne
o r more of the ce lls, a l
though I have not had th is
happen to any of my four
batteries. To e lim inate that
risk, Tom Centry K5VO U,
who is Pre siden t of En
com m, th e Santee importe r,
suggested th e ci rcu it shown
in Fig. 2. I const ructed this
o n t he externa l c ha rge
ada pte r PC bo a rd , using
Radio Shack parts and the
layo ut in Fig. 2. The circuit
stops d ischa rging the bat
tery when the zene r voltage
is reached. Referring to Fig.
2, remo ve the diode from
holes M a nd N and the plas
t ic batte ry-charger socke t
from A, C, a nd E. leave the
white plastic battery con
nector and its pins. Cut away
the foils as show n by the

dotted lines a nd add the
jum pers indicated by the
two heavy line s. Drill hole W
(diameter 3.2 m m o r 1/8" ) for
mounting the tra nsistor, be
ing sure to place it so as to
leave enough le ad length fo r
the tran sistor leads to re ach
hol es B, C, and E. Mount the
tran sistor o n the co m pone nt
side and co nnect its B, C,
a nd E leads to ho les B, C.
and E. Connect a 2D-Ohm,
S-Watt resistor between X
a nd Y. Solder a 6.8- o r
7 .S-volt , 1 /2-Wa tt zene r
diode in series with a 330
O hm, l /2-Watt re sistor, with
the d iode anode toward the
resistor. Insulate the combi
nation and connect it o n the
foil side with th e d iode cath
ode going to hole M a nd the
free e nd of the resistor to
hole A. That's it.

When the ST-/uP rad io's
battery ind ica tor beg ins
fla shing, repla ce the battery
a nd plug the used one into
the discharger for an hou r o r
so before re c harging. Th is
w ill fu lly dishcarge the bat
tery and pre vent memoriza
tion. Caution: the discharge
resistor and the transisto r in
Gentry's ci rcuit get ho t for
a while; don't let the dis
c ha rge r tou c h anythin g
flam mable .

The battery-rel ated modi
fications desc ribed in this ar
ticle will add to your Santee
o pe ra t ing ple a sure . The
t ime between battery re
chargings will stay at its orig
inal figure, and if you ove r
do it and absolutely kill the
battery. at le ast you won't
lose a ll the memory infor
m ation. Have fun !.

TERv
•

w.,.
n Oll ."u>o -

-I-

R"~,O SM At . J
~n-lO"

" PN RE " ~A tE" ENT

"O "ER ThN S '''OR

lEr,U
,,~

•• OR 7~"

,n ..

Fig. 1. Connections to M ar
sushita BR..·135 lithium beck
up battery.

battery takes over. So fa r,
mine has maintained th e
memories for periods of up
to 24 hours with a fu lly dis
charged m ain battery. The re
isn't any rea so n to th ink it
wo n' t la st longe r; I just
haven't experime nted.

O ne fi nal word: Shou ld
the mic rop rocesso r ever
c rash o r lock up, simply re
m o ve the m a in battery,
open the front cover, and
disconnec t the negative side
of th e lithium battery from
C5 (which yo u can do ea sily
with a small so lde ring iron).
Leave it disconnected long
enough for memory erasure
to occu r (60 seconds is plen
ty). then c heck for the cold
start freque ncy d isplay at
turn-on . Reconnect the lith i
um battery.

Battery Discharger

Tha t's right, discharger.
Th is o ne is fo r the m ain ba t
tery. Ma ny articl es a bout ni
cad batterie s describe th e
" me mory" effect that resul ts
from repeated rec harging
after o nly partial discharg
ing. After a few months o f
o perating the ST·/u p radios,
I noted a distinct shortening
of useful life attributab le to
my tendency to put the bat
teries on c harge as soon as
the low-battery indicator o n
the rad io began to flash. Dis
c ha rging a fu lly-charged
battery into a resistor load
confirmed my susp icio n; at
a 500-mA d isc ha rge rate,
typical battery life was 40
minute s to a cel l vo ltage o f
1.0 volt. A new battery took
more th an 60 m inute s to
rea ch the same point !

The same articles point
out that the cure for nicad
memo ry is severa l full d is
c harge/charge cycles. Sure
enough, after fi ve o r six of
the se, ba ttery life increased
to 62 min ute s fo r one of the

C5; in most radios there is
10k of re sistance in parallel
with 0209. You want the e nd
of the diode that is not con
nected to C5, that is, the end
nea rest the loudspeake r
clea rance hole. Some radios
may have neither 0209 nor
the parallel re sistor installed.
If you rs is o ne o f them, just
connect the positive lithium
battery lead to the positive
lead of C5. Don' t connect
the negat ive li th ium-battery
lead yet.

Now, if you unplugged the
flexible PC from the main
board, plug it back in. Turn
on the radio and make sure
you get the "cold-sta rt" fre
quency (146.520, 223.500, o r
446.0CX) MHz, depending on
the radia l If you do n't, d is
connect the main battery
for at least 60 seconds, re
place it, and che ck aga in.
Now turn the radio off (but
leave the ma in batte ry con
ne cte d ) and connect the
negative lead (case) of the
lithium battery to the ne ga
tive side of C5. The battery
lead ca n be soldered to the
capacitor lead just where it
enters the boa rd from below
(using a mic ro-t ip iron). This
placemen t w ill allow you to
d isconnect it (using a fine-t ip
soldering iron) in case there
. .
IS e ver a microprocessor
crash. Turn the radio o n
o nce more to check for the
cold-start freque ncy. Now
put any freque ncy other
than the cold-start in to
memory 1. Once more dis
connect the main battery
for at least 60 seconds . Re
connect it and you should
still see you r stored freque n
cy (if the co ld-sta rt freq uen
cy comes back, check you r
lithium-battery connect ion).
Replace th e microproce ssor
board into the front cover.

In o pe rat ion w ith the
mai n battery inserted, CS
and it s companio n a re
charged to about 6 volts.
The diode prevents the hthi
um batte ry from being
charged at the same time.
When the ma in battery is
d isco nnected and the ca
pac itors disc ha rge below
about 2.5 vo lts, the lithium
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Saga of the Willie Wand
W5RRH learned a new technique while building this

&element 2m beam. It's called cut and try and try and try.
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ateur-radio opera tor - again
la rge ly due to Willie 's enthu
siasm for the ho bby, Wil lie
had been a ham fo r 15 years,
ha ving acqui red hi s ticket
back in 1935.

After graduation, I kind of
lost touch with Will ie , par
tia lly becau se the technica l
school folded, but mostl y
because Id rifted away from
ha m rad io. As [ found out
late r, Willie wentto work fo r
o ne of t he ma jo r a irc raft
manufactu re rs, migra t ing
eventuall y to their radiation
laboratory, des igni ng a nd
tes ting a ntenna s, naturally.

Ed MaootH" y W 5RRH
1008 5. Norwood

Tulsa OK 7411 4

I t probably would be bet
ter to name thi s a rt icl e

" W ill ie," since it contains as
much information about
him as it does about his an-
tenna , which I named the
"Willie Wand Special."

W illie WSFXP is one of
tho se unique ind iv iduals

that you have the pleasure
of knowing only once in a
lifet ime. He first entered my
ci rcle o f aw areness as an in
st ruc to r at the technic al
school I decided to a ttend
about 35 years ago . O ne- of
the subjects he taught was
antennas. It wa s ha rd not to
abso rb some of his theoreti
ca l and practica l knowledge
about antennas, since he en
tered into the task of beating
so m e sma rts in t o tho se
dum b s t u d e n ts with h is
usual enthusiasm.

It was a t th is time that I
managed to become an am-

\

,
fig 1. Coax connec tions.
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The basic antenna design
wa s acq uired from the NBS
Circul a r, Technical Notes
For Vagi Antenna Design
(NBS-TN--688). Willie didn't
know w here to place the
feedpoint. so for the initial
try we decided to try it ap
pro ximately %wave lengt h
from the center - this being
about 9~ inc hes.

Willie had the ante nna as
sembled and ready for test
ing pract icall y overnight (at
least it seemed tha t way to
me ). As usual, he d id an ex
ceptiona l job, the e lements
fi r m ly attached to the
boom, straight and spaced
within 1,{,.. inc h of perfection.
Next to come was the tuning
and feed po int ad justment .

Now, W illie doesn't se tt le
for measuring swr down to
0 .1 re so lut io n . He ha s his
own spec ia l swr meter which
reads 2 to 1 at full sca le .
Added refinements include
a dummy load, an attenua
tor, and ca li brat ion load re
sistors for exact ca libration .
Wi th the dummy load and
a ttenuato r, me a sure me nts
and tu ning adj ustments can

"6 ,. ,

~"[()u[~CY ' ''MI

..,
Fig. 3.
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Fig. 2. Deta il of coax co nnect ion.

ne ntly fixed in place with a
short set sc re w, the ho le
drilled and tapped through
bot h t h e tubing an d t he
m e a t y pa rt of the PL-259
connector. Na turally, the
coax cable was properly at
tached and strung through
t he bo om and dr ive n ele
ment before everything was
con nec t e d perm ane ntl y.
RC-142 coax wa s used since
it is sma ll in diameter (ap
proximate ly the size of RC
58) and has a Iet lonv dielec
tnc.

For attaching the Pl-2S9
cente r cond uc to r, a bra ss
bushing was likewise milled
to the right size o n the verti
cal mi ll , the hole in the bush
ing drilled out to fit the PL
259 pin . Aga in, a se tsc rew
made this a permanent con
nection , the screw passing
throug h the %- inc h tubing
and brass bush ing and mak
ing contact with the Pl -259
cente r pin. Before this wa s
assemb led, however, a Tef
lo n washer was slid onto the
Pl-259 center pin, provid ing
an ins ulating ba rrie r be
tween the two pieces of the
d riven e lement (see Fig. 2).

"
"
"

these sessions, the ma tch ing
network became one of the
topics, most methods bei ng
thorough ly d iscussed . As a
side note, Willi e mentioned
a matching technique that
he had success fu lly used
previously on a ve rtica l an
tenna. This caught my atten
tion, so I sugges ted that we
try it ou t o n my antenna .
Will ie jumped a t the
chance.

Basica lly, thi s ma tch ing
method cons ists of a series
fed drive n e lement, with the
coax cable entering the re
flector end of the boom ,
then going on into the driven
e lement through a slot lo
cated in the cente r of the
d rive n e lemen t (where i t
passes through the boom ),
continuing o n out to a n in
sulated gap on one end of
the driv en e le m en t . Th e
coax s hie ld is t h e n co n
nected to the boom side of
the driven e lement while the
coax ce nte r cond uctor
passes through an insulator
and then connects to the
end stub (see Fig.1). If the in
sulated gap is properly lo
cated, t he impedance wi ll
b e 50 O hms- a p erf e ct
match.

Wi lli e de cided that my
antenn a should consist of six
elements with a f iberglass
b o om . Afte r sc ro u ngi ng
around, I managed to come
up with enough Xb-inch--<:! i
amctcr a luminum tubing fo r
the di rectors and reflector.
The boom was to be con
structed of 1%-inc h fibe r
glass tubing (w hich W ill ie
a lready had ). To a llow room
for the coax cable and fit
t ing, we dec ided to use ,,
inc h a lu m inu m tubin g for
the driven e lement (which
Will ie a lso had).

Afte r seve ra l more SS net
sess ions, mo st part ie s fa
vored using a hood less PL
259 connec tor to term ina te
t he coax ca bl e (W ill ie 's
idea). With a li ttl e re f ine
ment in Willie's ve rtica l m ill
(drill press), the PL-259 con
nector was turned down to
be a snug fi t in the end of the
%-inch dr iven e lement. The
fitt in g wa s t he n per rna -

About 33 yea rs later ,
when I was just mess ing
a round with a z-meter han
die-talkie, I flipped it over to
5-2 simplex and there was
Willie's unmistakable voice.
As a resu lt of th is acc idental
QSO, I became an enthu
siastic re born ha m-radio op
e ra to r, acq u iring th e
necessary equipmen t to ge t
on 2 meters and chew the
rag w ith Will ie a n d hi s
f rie nd s . This w as ti m e ly,
howe ver, si nce I re tired
short ly the reafter a nd was
needing someth ing to fi ll the
8-hour-a-day void .

One of Wil lie's dai ly rou
tines consists of getting on 2
mete rs at precisely 8:00 am
every (and I do mean every)
morn in g t o c he w t he ra g
with his life time fri end Cla r
ence WSFDP, who lives in
Mu sk o g ee , Okl ah om a .
The se m ornin g se ssio ns
were (and are) q uite info r
mat ive and ente rtai n ing .
Quite a few hams just moni
tor these QSOs, rel uc tant to
join in because of the long
winded transmissions, some
sorely stretching the 1(}min
ute 10 t ime li mit. In fact ,
they have their own exclu
sive simplex frequency since
most of the ir tr an smissions
would time-out just about
any repeater.

I gradua lly beca me a
mem ber of this "Soc ia l Se
curity" net. Initia lly, my 2
meter antenna system con
sisted of a well-known com
mercial collinear ve rtical
(Willie ca lled it an inverted
ground rod). This wo rked
fine fo r lo c al QSOs, b ut
somet imes it wouldn 't qu ite
hit Mu sk o ge e , about 40
miles away. Fi nal ly, out of
exasperation, Willi e offe red
to build me a beam an tenna .
Knowing that anything Wil
lie b u ilt wou ld be a lmost
perfect, I accepted the offer
before he had a chance to
back out.

Natu ra lly, t h :... anten na
became the ma in topic of
quite a few 8:()().am SS nets,
eve ry as pec t be in g t ho r
oughly reviewed by a ll par
t icipant s . During o ne o f



•

fable 1. Specs for 147-M Hz, &-element beam antenna.

urday morning, I really got
with it By late afternoon, I
had it all up and went into
the house to give it a trv. I
just got through hooking it
up to the rig and wa s trying
out the rotator when the
doorbell rang . Of course,
there stood Wil l ie with his
head t il ted back, admiring
his W illie Wand Speci al ,

This antenna has proved
to be every bit as good as
Wi ll ie predicted . If anyone
wants to copy it, however,
be prepared to go through a
sim i lar ad justment proce
dure . You w ill , however,
have the benefit o f Willie's
experience, starting with the
feedpoint about 11 Xinches
from the center (for a 147
M Hz center frequen cy). See
Table 1 for materia l and di
mension al specifica tions.

W i ll ie has since assem
bled a second version of this
antenna for another of his
SS net budd ie s, G eo rge
W5KQD. As expected, it is
not co nst ructed exact ly the
sam e, the driven e lem ent
being built o u t o f %-inc h
thin-wall copper pipe. The
dimensions d id, however,
come out to be very sim ilar
to m ine,

The coax and coax f itt ing
o n George' s antenna also
are different, the coax being
RG-1 15 (about the size of
RG-8J, and the coax fitting
const ructed out of a pipe-to-
c o p p e r- t u bi ng adaptor
(again milled into shape by
the vertical m ill). Since this
adaptor was brass, the coax
shield was soldered directly
to it. and the complete fit
ting was so ldered to the
driven element. A simila r
b rass i nsert and Teflo n
washer were used to insul ate
and attach the coax center
conductor to the outer stub.
Again, a Teflon sleeve was
used to insul ate and add ri
gidity to the feedpoint gap.

If you happen to bewithin
a 4O-mile radius of Tul sa be
tween the hours of 8 and 10
am, give a listen on 146.46
simplex. No doubt you will
hear a strong signal being ra
diated from a Wil lie Wand
Special.•

sto ns. the final result being a
feedpoint 11~2 inches out
from the center with a 5' 7;,,
inch end stub. To achieve an
swr which met Willie's ap
proval (1 03 to 1), pieces as
short as Xt> inch had to be
moved f rom the stub end to
t he opposite end . These
pieces were later replaced
with a single piece f irmly at
tached by means of an in
side sleeve pinned in place.

Obviously, the feed point
gap had to be covered some
how, desirably with some
rigid insulating sleeve that
would support the end stub,
Here I wa s able to come up
with a solut ion. A machinist
friend made me a Tefl on
sl e e v e approximate ly 3
inches long, 1 inch in d iam
eter, and bored out to be a
p re ss fit o n to t he %- inc h
dri ven ele me nt. Properl y
g rea se d wit h DC-4 , th i s
sleeve was fo rced i n t o
place. As a final touch, Wil
lie had two pretty red plastic
caps that perfectly fit the
ends of the driven element
Since this was to be a vert i
c a lly polariz ed antenna
(w ith the feed gap being on
top), a ho l e was bored
through the bottom cap to
allow moisture to escape.

The performance of thi s
ante nna w as except iona l ,
W hen fed with 20 feet of
coax, the swr wa s less than 2
to 1 over a frequen cy range
of 145 to 148.4 MHz, and
less than 1.5 to 1 from 146 to
147.9 MHz (see Fig. 3). This
matching method sho uld be
v ery efficient (minimum
connections), and it should
be less suscept ib le to mois
tu re since there are no reac
t ive tuning co mponent s.

I could hardly wait to get
this Wi ll ie Wand Specia l an
tenna mounted on to p of my
house and hooked up to my
rig. Wi ll ie kept prodding me,
of course, asking me every
day " W hen are you going to
get that antenna up ?" As
quickly as possible, there
fore, I acquired a rotator,
roof-mount tower, insu lated
mast (1 Yo- inch fibergla ss tub
ing). rota tor cable, and coax
cable. Starting early one Sat-
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driven element had to be re
duced to 35' Xt> inches in o r
der to ach ieve resonance at
147 MHz.

Th e nex t tuning session
co nsisted of c utt ing sho rt
piecesoff the end stub, reat
taching these pieces to the
opposite end of the driven
element (on the other side of
the boom), then re-centering
the whole element Thi s in
effect moved the feedpotnt
out from the boom . Thi s
co nt inued for several ses-
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Dnven-erement material
Boom material
Boom length
Reflector length
First director length
Second director length
Third director length
Fourth director length
Director spacing
Reflector spacing
Dnven-element total length
Driven element, cen ter to teeooomt
Driven element, feedpoint to end
Estimated gain
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be accom pli shed without
worryin g abou t the t ransmi t
ter mismatch .

The in itia l tunin g and
alignment sess io n didn't pan
out too well , The antenna
was resonant at about 145
MHz (target f requency was
147 M Hz), and the teedpoin t
impeda nce wa sn 't even
close. After much trimming,
we managed t o get t h e
len gth about right, but the
feedpo int impedance was
still o ff , The length of the
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MOBILE IGNITION SHIELDING. Free lit·
.. ,a lure. E" e l Eng in..eri ng. 930 Mari n..
Drl .... Port " nl/el..s WA 98362. BNB006

MILITARY TECHNICAL MANUALS lor old
..nd obsolete equipment. 6O-page eatalog,
$3.00. Mili U'ry Teehnleal Manu..1 Servic..,
2266 Sena&ee A..... long Ba..ch CA 90815.
BN...,

HAM RADIO REHJ A, lube th,ough solid
Stilll• . Roborrt Hall EleCtronle,. PO 80.
8363. San Franelso;o CA 94128; 1408)-729

8200. BNB2IQ

OSlS to order. Vanely 01 styles. eolon.
card stock. W4BPD 0Sls. PO Dra..er OX.
Cordova SC 29039. SNB280

THE DX"ERS MA GAZINE. Up-Io-dal... Ill
lormal ,,·e. int...ntlng. compiled and ed
ited by Gus are .. nlng W.BPD. DXCC
Honor Roll Certificate 2- . Send lor free
Silmple ..nd subscription information to
day. PO D" wer OX. Cordova SC 29039.
BNB261

COCO OWN ERS_F ree soft "" are and
hard re b'ochu,e. CoCoNu ts. POB 9866,
San Jo CA 95157.Q666, BNB265

CASH PAID to, tralllcl5peed radar equip
ment. Wrlle or ceu: B,ian R. Esterm..n. PO
eo. 81 .1 . Northl ie'd IL 60093; (312)- 251·
8901. BNB211

' NDIVIDUAL PHQTOFACT FOLDERS, . 110
' ' '00. 13.00 postpa id . AJL• • 14 Chestnut
Lane. East "'INflow NY 1Iss.-.BNB312

IMRA_lnt ..rnational M ission Radio Asso
ela tion. Forty eounlries. 800 memberl. " I '
slSts mlsSion.. ,I..s ..Ith equipmenl loa ned ,
..eekd..y net. '.280 MHz. 2:00-3:00 pm
Eal tern , B' o t her Bern.. rd Fr..y. I Pry...
M a no , Road. L uchmon l NY 10538 .

" "'"
ELECTRON TUBES' receiving. I rillnsmit ·
ling. mlero..ave i1111 I ypes available. la,ge
In.enlory mean. n.. . H:lay Shipmenl In
most cases. Daily El«:lronles. PO Box
5029. complon CA 9022.; (213)-n"'I255.

BN"'"

W"NTEO: r~1OS. tubes pr&-1939 lor my
cotleCtion . Iioward Slone. HCR-3. Box . 18
Deer R""" "'N 56638. BN8332

HAM TRADER YelLOW SHEET$. in our
2.,h ye..'. Buy. sW" P, ""II ha.... .adlo 08....
Publl51>ed twice a month. Ads quickly eir·
eula te-no long wa lt lor results. SASE for
umple copy, $10.00 lor one yeil' (2. is
sues>, PO Box 356. Wheal on IL 80189
BNB335

RADIO TRANSCRIPTION DISCS WANT·
ED. Any size. speed, W1FIZ. Bo. 724
WG. Redmond WA 98013-0124 BNB347

FIND OUT ""hal ..ise yoo can hear on you'
g......al-<:O\Ierage transceiver or receiver,
Join I sho't..ave radio listening Club.
Complete Informalion on m ajor No" h
" merlean cnee and sample newsle"....
$1.00. Auoc: lation 01 North Amerle..n Ra·
dIOGlub!!. 1500 B!Jnbury Dri.... Whith... CA
90601, BNBJ10

CABL E CO NVERTERS. Loweat pnc e.
Deal... illqul.les accepted, Ouanlily diS
eounls. Free cet..IO\I P.G, Video COrp.• 61
Gatehel' St.. Dept. 73. B!J llalo NY 1.212.
BNB3of9

KTSB ANTENNA. 160m_10m. no t raps .
55995. weal h .eeee kil, $8.95. Open.wl'e
leedline. rol induelor$. an tenna -.een-
lIOries. and mueh more' KIk).Tee. PO eo.
1001. Oak View CA 93022; l805l-6016-960t5.

""""
ROHN TOWERS_ whOl..sal.. d i.ect to
user.. 23% to 34 '10 dis<:ount lrom "...1...
prle... A ll products available. Writ.. or ea.1
to< prle.. list. Also " e a' " ..hoktUle di.
trlbu lor lor H..liax ..nlenn.. C<Ilble. Hill Ra·
ere . 2503 G E Ro ..d, PO Bo . lotOS.
Bloomington IL61101-1-405; (309H\63-2 I. I.

"""
HI·MOUND ' eylng mechanism s no.. a.all·
ebre! Finest and most e. tensiv.. lin.. 01
hsnd keys. mobile keys and Ismblc pad·
die s. Wr ll .. lor free catalog. Sky....v.. Ra
dlo Sys tems Box 0·1. 943 Boble tt, Blaine
WA 98230. BNB316

TR·7 USERS- NB·7 noise blanke'. n.....
S65 pPll. SL-300 ON l i lt.... ne"", $50 ppd.

H$-75 headsel by Drake. ne... $1. ppd.

Tony M un , o K3UKW, (215) -271 -8898.

BN"""

CABLE TV CONVERTERS and equipment
Plan, and p;lrts B!Jild or buy. Free Inlor·
mation. C & 0 Elect ron le l . 626 Flowerd..le.
Dotpt. 73. Filmd..'" MI 48220. BNB383

OSl CARDS: 100 tor $5,00, 500 lor $18.00.
For a .....pIa. send ..n SASE 10 Ken Hand
WB2EUF. PO Box 706. East Ham plon NY
11937. BNB388

oxHEADING MAPS for Boston, N_ York

City. Philadelphia. Bil lt imore. Oelroil, At·
lanta, Chieago. Ne.. Orleans. St, Louis,
Dall ..s. ..nd Los Angeles. 11" x 17·, 13.75
PPll. Speci ly city. Bill Massey W2HOJ , PO
80••17, H.. lnesport NJ 08036 BNB392

FREE: 6O-page elec tronicJcom puter parts
cata log. Hoslelt Eiectronics , 2610 Sunset ,
Sleuben vi l le OH .3952; (614)·26.·6464.
BNB393

NEW I CW WORD·COPYING COURSEl
Complete. E.. sy·to-tearn. OSO·Train,,' "
Code Course. Includ..s t wo 6O-minute eu
dio cas,.,Ues and compiete inst.ucTions.
Sand $16.95 (Indiana .esident s add $0.85).

Monay~k. sati5tactlon gu..r..ntee (Ie..
$2,00 Shipping and hilndling). B!Jsineu
. ize SASE gets l <ee Inlorm..tiorL AVC In.

!lOvalions, 11lC.• Departmenl 7C3. PO Box
20. 9 1. I nd iana po li s IN . 6220·0.9 1,,-
BLACK DACRON · POLYE STER ROPE.
Send us )'OUr name. add.ess. ealllett.....
..nd $HIO and we'll send )'OU samples 01
OU. !leW e..sy·lmothng. easy-<:utting, UV·
protected. highly abrnion resistant If,,·
rope and all neo::ena'Y ordenng inl~
lion. $Ul(l ered,t on)'OU' Iirst order! Syn
lhetie Text ileS. Inc.• 2.nEastman A....,....
Building 21 -22. Venlura CA 93003; _)

658-1903. BNB395

KEN WOO D U OS OWNERS! Slop .3OS
ee..n"", on busy Ir'lqu..ncin. Wh..n c lea"
' ..sume automal i<;ally ' SqlJelch·iK!lv..,ed!
Revie..ed OS1 6185. 73 2185. Wor/d' . d io
12/6•. $1 9,~; $29,95 assembled. $2,SO
Shipping. JABCO Stop Sc..n. Rl Bo . 366.
Ale...ndria IN 46001. BNB396

sse SOUELCH 10' any rad io! Improved
circu itry ! Active lillers ' 2 '1> ' ~ 5'1> ·, $5495
piUS $2.50 Shipping. JABCO Squelch·lt. RI
Box 366. Aleoandria IN 46001. BNB397

SO LAR.ELECTRIC MODUL ES. Deal .. r
pri<;e hst. $UlO. Homest..ad Dillributing.
PO eo. 451, Northport W" 99157; (5CI9l"
732-6142. SNB398

SURPLUS AND MORE SURPLUS. Thou·
!IInds 01 items. lrea bargain-pecked l lyers.
ETCO El«:tronles. Plattsbu'gh NY 12901 .

BN"'"

BUILD A COMPUTER·AIDED-DESIGNED
&-dB stilCked vertical omnidl,ectional 2·
met... anlenna lor leas Ihan $50.00 using
hatdwa.e-store m..t...iaIS. $end $5,00 lor
detailed plans ..nd p;1lrts 1151. JolIn De Ar·
mond Wo.-oac. PO Box 3657. Cleveland
TN 37311. BNB<lOO

BURGLAR ALARMS . . .300 plU5 whole·
eare ecurcee. Introducllon to securi ty
alarm bus ines s. Terrillc buslne5S/employ·
men t opportunit ies, Get in !lO", Informa·
non $2.00. S..curi t y Elec l ro n lc s tnter .
nallonal . PO Box 1456-.1, Grand Rapids MI
. 9501. BNB4Gl

WANTED: a copy o f .. s..rvic.. man ual or
SChematic for an SSE SB 450 UHF t'ans·
cei ver. I will pay costs, Steven L OtIlay
N9EEM. RR1. Pa..nee IL 62558: 522-6391
da ys. 6 NEl402

ANTIOUE RADIOS. schematics. tube s.
iIInd liter..ture. For a latge catalog, seod
$1.00 10 VRS(ST), 376 Cilley Ro.d. Mall
cr-I... NH 03103. BNEW:l3

Iplpoceommuntcations·
E......... .. 011 QuaIif, a 11..._ ,

IIEYBOARD·MOUNliNG fRAME s SHIPPING 525
To ' ''OW mOre "bout ou r Touch· To"e· Encoders,

CALL OR WR'TE FOR f REE CAT ALOG &
INf ORMAT'ON GUIDE
p,po Communl-ca llOns

PO Bo . 3435 • HolI.wood, CA 90078
2 13,852 · '5 '5 '.1&1

• ANTENNAS
• RTTY

CALL TODAY FOR ALL
YOUR SWL & HAM NEEDS

SWLS-HAMS

HARDIN ELECTRONICS
5635 EAST ROSEDALE

FORT WORTH. TEXAS 76112

1-800-433-3203
IN TEXAS B17-429-9761

• RECEIVERS
• TRANSCEIVERS
• PUBLICATIONS • SWL

YAESU • KENWOOD . ICOM

f ULL COVElI I C.l , ALL .aNDs , AUTOM"·
TIC S£LlCTIONw~~P"'OVlNW... . .....<_,...... 1'.... . ,e c. . e-........ w ,
GfII OI,IN!) MOUN T $ LOf"l RS _ No R ..
•" "" "'"W.. l! n' !r............lLwl1.lf.ll u:.e.o• •• ' r.. ,. _ " . P e • •
ANV , ,..'~. '0 60 ,••....h.. -SlO,.l fll"' Oil Ao, .~•• G .." ft. " .ft,"'.'<. " ••••• '.' 2 000 "".ttPEP I P ft .~'.< u••'ft." .' .. '0 _ , SM"ll • NlAT _
ALMOST 'N VISAIILl _N••ft' ......O W ,.~

h.... H.·P. .. . . OX .." . . .... , I. . .. f • • CONO'O. APAfIIT·
MENTS· RE STFIL ICTEO .. fIIEAS _P••_,."• • , • • 2_. o. ,...
SWR • • ., ALL ... .. (.. 0 ...' 80 " 80-300, 0) N•••,.It_
m .. ' . " ..... . EVE FIL . eOMPLETELY ASSEMSLlO, .. It .
SO " fIIG' S!fU Co.. , Pl 2Sll <.~" .ot••_ B. II''n"0.".' .....,•• - ••u, ,• ••0'"01 fULL 'NSTRU C
T,ONS.
N. , '080 5 _ 80_40·20_'5_'0 _ ' u... 49 " .__ S49.95
No, ' 0405_ 40·20_.a••o_ . " •• 28 " ._$ 48, 9S
No. '020S--20_.5·,0 --. ,... .3 " '-- 1 4, .9S
.... '0 '65-'60080040-20 _' 8 _10 _2 u ... , e3". _ ' 9.115
SENO fULL PfillCE f OR PP Dl:l 'N USI <C s .oo
.. too '0 to, o ~ V'$I. MASCAFILD.
AMEll EX" . G I•• N l. 0 , Ph 1_3Oe_23'''''333_"".u·"" 2_3 ,P.. C" ' 4 ••••) G_ ••,. 04, .< _10 ... , _ I ... , ..

""E STlR" lUC TROHICS
n L A7_ 12 II " &8e47

..

COLLINS
KWM·380
KEYBOARD -

P' p<> Commun.c~·

' ,ons H~s Th. II t'V'
Do~'d Tha. 1$ USt'd
W,l h Tht' Collins
II WM·360 Fo,
R..mo'e Entry
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CUSTOM COMMUNICATION CONSOLES
Personal. Commercial, Industrial 8< Governmenql Applica t ions

Any shape & size to fill a co rner o r 8 roo m. Special design featu res & services are:
" Replaceable front panel, for equ ipment changes. " Prec isely cut front panel ho les

bV computerized equipment. .. Computer aided design for : Floor plan ley-out. &
console design. .. Design assistanee. on-site analy sis & installition are IvaHable.

Constructed from plast ic laminated birch plywood & black anodized
alumin um extrusions .

Contact: Llrry Kushner. WA6B KC!4. President
BCS. Inc., 5817 SW 21 St ree t. Hollywood, FL 33023 (305) 989-2371

.....-.__... ,.
.~-_.... ,.

23 17 vance jadLSon Rd
San Antonio TX 78213
15121 7»-7793

1I~~~ HAM RADIO
~ CALENDAR
tonte.t D.tes , Form•• M.p.
Di.pl.~. photo e.ch month
9 .5 ~)(11 " , spi,...l bound to h.ng
nit . Photos of oPfritors .stihons
.r, 7)(10 . Room for nctes , skeds .
Gr••t for hom. or .s qift
5.nt with \lour gr••ting5!
Send $7.93 (DX=$9 .00)

K8lT R.dio Sueci.lhe.
B-1 01:; Amh.rst NH 03031

HOWUSE BO TH SID" 01 YOUR D1"'~

5W' DISKETTE
HOLE PUNCH ;r.;;.

WITH D£PT H GUI DE e nd lEDGE GU ID£ .:.,wn,.:.:
1,_ too IIll"lDlolH~I

only 51 0 .0 0 " add , 2.0 0
oo
lihipping

Q,de. 2 4 hours. dav 1215 1 8 8 4 6010
H.PS.lnc.D.pt. ll38l!Ol ll[l ,)l ,," ,"1O"~ PI HU.~

CustomSystems Custom Programming

BILL ASHBY
_ANDSON..I

K2TKN-KA20EG 201-658-3087
BOX 332 PLUCKEMIN N.J. 07978

PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPRQMs
personalized l or each purchaser. Re·
Qu ires only single 8-10 vall 'Iz amp po wer.
1 year guarantee o f na rowarersou 
ware/AX .25 standard RS232 ser ial ASCII
at any user baud rale.RS232 HOl e for 202
modem used for AFSK or direct to RF
equipment l or FSK.

PAC/NET board only sao.oo
Assembled!Tested. NoICs. 90day warranty
Package of all ICs except 2·2716
EPRQMs $80.00

•
\I ,~ I Q~ 7"~

ASCII-USAlAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAO approved dig ital
lormat STANOARD usecl on amateur pack
et radio networks.

~RF ENTERPRISES GE~
Radio Frequency Notes II 1 $51 1
8 Prov. "" o n Disk.." .. for 18 M "
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73 for Radio Amateurs
Back Issue Order Dept.
80 Pine Street
Peterborough, NH 03458

19 77 to June 1980
. . . . . ........... 53.00 ea.

July 1980 to Present
. , , 53.50 ea ,

Add $1 .00 per magazine for ship
ping. 10 or more back issues add
S7.50 per order for shipping.

Write for your copy today!

1985-86
CATALOG

50<

FlAOtOKIT
Box 4115
0""""'" NH 030&8
18031 178-1033,"'x.,7.7

• •

•....

---

ClJSTOIol DESIGNEO & F.lBRlCArt:O FR..iEO CI'CUT Ill:WlOS.. _d _. .COMPON:E:~;~~S~_ "~.:;.= __
l a w "",""- ,,,,,_"*-_ 0 . • - ~_nQO,f""'_...-.. ~- , . ---' .. Ol_UoiIl_ _ __ . -. ..... ..,.'*'"---- --_.-J W __ f, • • ,_ ;r ' ''ll_~_n

---~--"".

KITS
PreAmpliliers-HF, 144MHz, 144MHz GaAs FET, 432 MHz
Converters-HF, 144MHz. 432MHz. 1296MHz
Power Amplifiers-HF. 432MHl.
Transverter- l 44MHz
Transcelvers/Receivers/Transmitters-20M. 40M,
80M. Airband
Processors-Oscar 10 Telemetry. Speech
HF Antennas & Baluns, Noise Bridge,
FET Dip Osci1lalor
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PECIAL EVENTS

Ustlllg$ in this ooiumn are provided tree of
charge on a space-avallable basis. Th9 fol

lowiny in/ormalion should be included In
..very announcemMt: sponsor, event, date.
IImf1. place. city, stete, admission charge (If
anyA features, talk';n f requttnCif!s, and lhe
rnImf1 of whom to rontacl /or /urlher in/orma·
tion. AnflOUfl()Mfl6(ll s musl be fOOI!i'll!d by

73 Magazine by 1M Iirst of lhe month, two
monlhs plior 10Iha month In which the even t
ts kesptace, Ms " /0 EditorialOflices, 73 Mag·
aline, Pine St.. Pelsrborough NH 03458

OAK PARK MI
OEC I

The Oak Park High School Electron ics
Club will sponsor Its 16th annual Swap 'N'
Shop on Thanksg iving Sunday, Oecembe,
1, 1985, from 8:00 am to 4:00 pm, at Oak
Park High SChool, 13701 Oak Park Boule·
vard, Oak Park MI, Donation is $2.50 pel
persOfl: alter 12:00 noon, $1.50, 8·foot lao
b ies wiil COSI $8.00. Ref reshments will be
a_allable. For Iurtber informalion, send an
SASE 10 Herman Gardner, Oak Park High
School, 13701 Oak Park Boulevard. Oak
Park M1 48237; (313)·968·2675.

FARIBAULT MN
DEC 7

The Handl·Ham Winter Hamlest will be
held on Salurday, Oe<:ember 7, 1985, be
ginning at 9;00 am, al lhe Eagles Club In
Faribault MN Talk-in on ,191.79. For more

intormalion, contact Don Franz W0 FIT,
1114 Fran k Avenue. Albert lJ!a MN 56007.

SOUTH BEND IN
JAN 5

A ham!est will be he ld on January 5,
1986 , at Cenlury Center, on US 33 North
between the St. Joseph Bank Building and
lhe river, downtown South Bend IN, Table
space is $1,00 per loot. Talk·in on .52/.52,
,991,39. .93/.33, .69/.09, and 145.29 . For
mo'e information, contact Wayne Werts
K91XU, 1889 Ri_erside Crive, South Bend
IN 461>1 6: (219)·233-5307.

WAUKESHA COUNTY WI
JAN 11

The West Allis Radio Amaleur Club w ill
sponsor lhe Midwinter Swapfest On Sat·
urday, January 11, 1986, beginning at 8:00
am , at the Waukesha Counly hpo Cent er
Forum. Take 1·94 10 Co, F, soulh 10 FT, and
west 10 Expo. Admission Is $2.00 in ee
vanCe and $3,00 al the door. Four-foot tao
b ies are $3,00 in ad _ance, $4.00 al the
door. For tickets or more information,
send an SASE to WARAC Swaplest. PO
Box 1072, Milwaukee, Wi 53201.

VA STATE FAIRGROUNDS
JA N 12

The Richmond Amaleur Tele<:ommunl·
canons Society will sponsor lhe ninth an
nual Richmond Frostlesl on Sunday,
January 12, 1986, from 8:30 am to 3:30 pm,

at tha Virginia Stata Fairgrounds. Adm is·
s ian is $4.00. Flaa·markal spacas are
$4,00; $8.00 with an & foot tabla. VEC ex·
ams will be held on Saturday. For mo re in·
formation, write the Richmond f rostiest,
PO Box 1070, Richmond VA 23208, or call
Bill Scruggs N40 0M at 18041-272-8200.

YONKERS NY
JAN 26

The Yonkers Amaleur Radio Cl ub will
hold an electron ics aucti on on Sunday,
January 26, 1986, from 9;00 am 103:00 pm,
at lJ!m ko Hall, 556 Yonkers Avenue, Yon·
kers NY. Admission is $3.00; children un·
der 8 ale free. Inspection is f ,om 9:00 am
to 10:00 am and the auction will begin at
10,00 am. Talk-in on 146.865IR, 440,1501R,
and 146.52. for more Informalion, contac t
the YARC, 53 Hayward A_enue . Yonkers
NY 10704; (914)·969·1053.

SOUTHFIELD MI
JAN 26

The Soulhtield High School ARC will
hold its 201h annual Swap and Shop on
Jan uary 26. 1986, from 8:00 am 103:00 pm,
at Soulh field High School, 24675 Lahser,
Southfield MI. Admissi on is $2.50. Two &
foot reserved tables are $20.00. Each ad·
dilional lable is $10.00. For mora lntorma
tion, w r ite Robert Yo unker, Soulhfield
High School, 24675 Lahser, Soulh field MI

'"'"
TEACHER IN SPACE

JANUARY

The Concord aresspcoooers ARC w ill
opera te W10C to commemorate Christa
McA uli ffe's teacher.in·space fil ght of ttle
space Shuttle. Operat ion will be from 1300
UTC on Saturday to 1259 UTC Sunday duro

ing tha fi rS! waakand foliow lng tha launch
of the shuttle with Chris ta aboa rd. Ant ici
pated launch date is January 22, 1986.
Sugge sted Irequenctes are: cncne-cz.zas.
14.285,21.385; CW-7.050, 14.050, 21.050;
Nov ica- 7.105. For a cert if ic ale, send an
SASE 10 W1 QC, PO Box 2214, Concord NH
03301.

BATTLE OF
KWAJALEIN AND ROI.NAMUR

FEB 1- 10

The Kwajaleln Amateur Radio ClUb will
operate spe<:la i·event station KX6BU from
0600 UTC on February 1, 1986, until 0600
UTC on February 10, 1986, to commemo
rale the 42nd annl_ersary o f the Ballle o f
Kw aJai el n and Roi·Namu" Frequencies
will be: SSB-28.550, 21.350. and 14.250;
CW-28,05O, 21.050, 14.050, and 7.025. For
$8.00, stations working KX6BU will be re
sued a certificate, a OSL, and a 64-page
book describing the Battle ot Kwajale in
and Roi· Namur. $3,00 will bring a OSL and
a certmcete. All request s should be sent
to: KX8BU, Box 444 , APO San Francisco
sesssooe.

DAVENPORT IA
FEB 23

The Oa_enport Radio Am ateul Club will
hol d Us 15th annual hamfest at the Dav·
enpor t Masonic Temple, Brady Street
(Highway 61) and 7th Stree!. Oavenport lA,
on Sunday, February 23, 1986, from 8:00
am 10 4:00 pm. Admission is $2.00 In ad
vance; $3.00 at lha door. Tables are avail·
ab le by rese rvation for $7,00, with $2,00
extra for ac hookup. Table setup begins at
7:00 am. Taik-In on 146.28/,88 fW0BXR). For
reservations, advance tickets, or mare In·
forma tion, contact Dave JohannSen, 2131
Myrtl e st reet. Da_enport IA 52804,

,.._._.- ._._._._.- ._.- ._._.- ._._.- '- .
I
•
I
•
I
•
I
I
I
I
I•

You read about it first
in the New Products
section of ham radio:

•

"Many methods have been offered for
learning Morse Code, some good and
some not so good. This is a good one."

.... Have you p la teaued at 10 -13 W PM?
MASTER the code in 40 % less time .

-+- The method based on the scientific
principles of Skill Acquisition and

Perceptual Learning

Adopted by the U.S. MILITARY
as the new training standard

• four cossette s teach the ent ire alphabet in
I 25 tr ials at 20 W PM!
I Includes number s, punctuation. special
• characters. and an gJJ ~ intro tope. I
~ Send - - - - - - s; (;) @$19~5e;h- - - O-}lo1

v IL res. odd $1 soles tax (5%) ~ 0 I
V) g' Nome ~ t .
~ ~ =, ~ Ic:g, :;I t·

O
. Cal l Crass ~ '" I

>- t V> '
~ a Address ~ g-!
-tv ~ <' I
""0 3: City State lip ~ ~ i
~ Mo il to; TSG; PO Box 3897; Ca rbonda le , IL629 02 -< .
_ ._._ ._ ._._._._._ ._ ._ ._._._ ._._._~
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If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment.

between 9 a.rn. and 5 p.m. EST,
Monday-Friday.

Get help with your subscription by
calling our new toll free number:

If moving, please give both your
old address and new address.

SUBSCRIPTION
PROBLEM?

1·800· 227·5782

MOVING?

" When You Buy, Say 73"



ONTESTS

1985 RESULTS
75--METEA WORLD SSB CHAMPIONSHIP CONTEST

Call sign, OTH, OSOs, multipliers, tota l score
" World Champion 'State, Provincial, or Country Champion

WIVE Single Oper8JOr NE61 " ra aa 12,210

"K4JPD G' 1,153 '" 754,650 K8KUH "' es " 12,015
• N7DFI0 xs 1,265 " sse.eoe WB6YEW 0< ee aa 11,385

N0XA «s see " 396,060 W8SW N "' " W 11,100
• VE3CVX 0", '" ee 317,770 wnww 'C " ae to,070
• N4KMV 'C '" " 291,000 KB7WN W, " " 9,120
• "''' "' '" " 248,140 KC3LV " ec " 8,100
• AK1A '< ". " 239,910 N5AFV 0' " at 7,440
• KV01 " no se 202,720 K2SCUI5 rx .. at 6,975

KB8LM "' '" ea 177,345 NJ8L 0< " " 6,750
• K9JFI7 w, n, .. 168,960 WA8GLF 0< .. as 6,440

• K03V " eaa " 167,980 W0NGB "' aa ea 4,730
• N4TG m '" sa 164,430 K0UK CO as ee ' ,>00
• KB9S W, ." " 149,120 WA1 NCN CT se ta ',OW
• KA2AEV " .., eo 143,100 N8CEO "' ae ta 2,610

• W1BR "' eat er 133,895 AF0S CO H rs 1,425

K88PK "' ." " 129,525 W1LUGI4 " a ,
'"• KAtSA " '" ea 129,270

• AA4UE " ... es 127,875 OX Single Operalor

• KK0L CO ." ss 125,950 ,. NP4CC Puerto Rica sra " 288,090
N2BJX " ." " t24,740 • OH1AV Finland zse es 189,150

• KD7SP "' "" ee 115,640 • DF9ZP West Germany '" " t23,240
WA1UJU W, ." " 113,925 • VK6DU Aust ralia '" so 99 ,,,"
W4TMR 'C ase so 113,400 • K3WGRI Montserrat '" " 94,855

• "" "' "" ee 104,225 ''''"• KB0~ '" cee " ,""OW • AH2U Guam H' " 46,575
WA 1BBB " '" " 88,995 • HC10T Equador '" so ",500
N4KWX " '" sa 75,180 • HR1FC Honduras "" " 31 ,200

• W9UCW n. ass sa 70,755 • KF7S1 Alaska '" ae W ,OW
WB9NULop. '"• WR4F " '" ee 69,440 JF2DOJ Japan " " 12,960

• AE5H "' '" " 65,280 JA2VKA Japan " " 12,960
AFlY "' '" " 64,515 EA3CCN Spain za " a.aeo

• KI4AE G' '" " 58,555 VU3PG Vugoslayia 25 " t.aso
• N3AHA D' '"

., 52,650 LZ1KOZ Bu lgaria za tt 1,210
• KD8PT w, '" .. 5t,480 YU4EZC Yugos laYia " tt no
• VE2YU 0" ''"' n 47,940 OZ3ZK Denmark r • 25"
• KSGOE " no so 44,000
• VE1BDT "' '" .. 43,780 WIVE Mui/i·Oper8for

'w," " ""
., -a.acc "K3TUP " 1,180 " 614,495

• WA6FGV " aos as 41,340 • W8LT 0< 1,120 sz """SOl
W9LYN n. '" so 41,000 • W9WI W, 1,025 ze 400,520

• K07Y " no ss 40,940 • N04R «v '" " 369,375
• KB8KWf7 W, '" " 39,010 • KY0S CO sse ze 364,420

W8VEN W' '" " 36,400 • KS90 n '" -n "",SOl
W3ARK " ace as 36,400 • WA6PVAI7 0' '" " 278,385
KA2COJI4 'C '" " 31,920 • WA5VVT " '" " 181,760
W3KHO " ,'" " 28,420 • W90VE n, '" eo 49,250
K01 F "' rts ee 27,600
N0Cl V " '" " ""'" DX Mu/fi·Operaror

• W4WIJ R tta .. 25,520 "OK3KFF Czechosloyak ia '''' " 18,900
KG6MO C' '''' ., 24,525 JA9YBA Japan a a 9D
N7AO W, taz 9D 23,790
WA4B$N G' "" " 23,140 Check Logs: ZF2GO, K30 X, N080W, LZ1L73

• KTlJ vt '" sa 22,420
WK4F " 9D " 21,630 MUIfI-Op Participants

• VE7AO 'C '''' as 21 ,450 K3TUP K3TUP, KJ3L, N3BJ, Ai8S
KB7M W, '" " 19,550 OK3KFF OK3KFF, OK3COA, OK3-27147
VE2DTI DO< "" " 19,240 N0 4R N04R, NC9C, KI4DC
N4UH 'C aa n 19,135 WA5VVT WA5VVT, WB5LAP, KA5NLY, WBSGFA
W82TKO "' 9D ae 17,820 WA6PVA WA6PVA, N171, N7GPa

• W808HF " '''' sa 16,500 W8LT W8lT, K3JT, WD6LXX, WDIlIXE, NZ4K, KOIlNS

"'" rx " se 15,660 JA9YBA JA9YBA, JA9LNJ, JA9VDA
KIlCV "' " " 14,800 KS90 KS90, NB9T, KA9DVV
WD9IFS u es " 12,765 W9WI W9WI , K98C, AC9C, NA9D
NA!lW 0< zc ae 12,600 KY0S KY0S, 11.000, N0EBM

Robert Baker WB2GFE
15 Windsor Dr.
Arcc NJ 08004

COMMENTS
Tllis month"s contest information is a

lillie spa,,, as ..."ryone ;s deciding on
what dates 10 liSe lor the 1986 season.
Shown in Ihe calendar are the tentative
ARRL contest dates for the firsl 51.
months 01 1986. following t he usual De
cember and January contests that have
been confirmed so far. Note the addition
of f i>e new " sprints" 10f 50 MHz and
above. by the ARRL

One final reminder 10 contest sponsors,
since everyone seems to be torgeltiny.
Please send your contest announce
maMS. piuS appropriate rules. directly /0
my home address, shown here, Material
addressed to the magazine is only delayed
and may not make Ihe appropriate issue.
This is especially important for o.erseas
ma il, whiCh usually arrives at Ihe last minute.

While On the subjec t , all mate.ial
should be mailed as lar /n advance as pos·
s/bie. Believe it or not, my deadline fa.
submission ot material to the magazine is
the 20th 01 the month, three months p.io.
to the issue date. Fo. example. this mate,
rial lo r the Decembe., 1985, issue was due
at Ihe magazine on Septembe. 20th. So
pieasemail early: don 't 10.get that I need
a lew edra days to type everything, 100.

jf you pick a contest date early in the
year (eyen II you're sWI deciding on .ules),
at least let me know the date once it's

f irm. That way it can be listed in the cai
enda. as ea.ly as possib le and we can
help avoid oye.lapplng and duplicat ions
wilh other contests, I'll alSO know whethe.
or not you're sending more materials and
can Iry to track it down II it doesn't arrive

on lime
Thars il fa. now. Good luck in the com·

ing yea.r

ARRL 160-METER CONTEST
Starts: 2200 UTe December 7
Ends: 1600 UTe December 8
The object is lor amateu." worldwide to

exchange QSO inlormation with WNE am
ateurs on t.8 MHz, CW only. OX·to-OX

OSOs are nol permitted for contest creon.
Ope rating categories Include single oper·
ator and mulli-ope.ator 1single t,ansmitte.
on ly). Aemembe. that WNE stations may
t ran sm it only In Ihe 1,600-1,625- and
1.830_t .850_MHz segments in conlo.·

mance to the AAAL band p lan. Please re
I.ain from using the 1.825-1,830-MHz OX
window.

EXCHANGE:

AST and AAAL section. oxec country

name. or ITU .egion il maritime o. ae.o
nautical mobile.

SCORING:

Count 2 points per OSO with smeteurs
in an AAAL section. WNE slations count

5 points lor OX OSOs. Mul tiply OSO points
by total number 01 AAAL sections (74 max·
imum) and DXCC count.ies f'NNE stat ions
only) ,

ENTRIES:

Olliclal forms and iogs a.e recom·
mended and are ayailable Irom AAAL
headquarters for an SASE or 2IRCs. Logs

mus t indicate time in UTC, call , and ex·
change, M u lt lp lie.s shou ld be clearly
ma,ked in the log Ihe first t ime worked.

Ent ries with more than 200 OSOs must in·
c lude crOSS-Check sheets. Entries roost be
postmarked by January 4th and addressed
10 ARRL, 225 Main St., NeWing ton CT
06111,

Certificates wil l be awarded the top-

scoring single ope.ator in each ARRL sec
tion and oxec country and to Ihe lap·
sco.lng mult l-ope.ator Sfations in each
ARRL dlyis ion and ccnttneot. Usual AARL
conditions 0' entry and d isquaill icalion
apply.

ARRL 10·METER CONTEST
Starts: 0000 UTe December 14
Ends: 2400 UTe December 15
Contact as many stations as possible

on the 28·M Hz band using no more than 36
hours 01 tne 48-hour contest period. Lis·
ten ing time counts as operaling time l En·
t,y categories inclUde: sing le operator

m ixed mode (phone and CW), phone only,
or CW only. Muill-operator class is fa. s in_

gie I'ansmitler, mixed mode only.
No cressmode contact s are allowed

Mlxed·mode , single ·operato r, and all
multi ·operator stations may work stations
once on CW and Once on SSB. One oper
ator may nol use more Ihan one ca llslgn

from any given ioc allon durin g the contest
pence. All entrants may transmit on ly one
signal on the a ir at any g iven time

EXCHANGE.

WIVE statrcns (including KH6IKLT) send

RS(l) and state or p,ovince. DX stal ions
send ASm and serial number starting with
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RESULTS

15-mere, sin9le·op WOr/1f C"a m·
PIO#I I(4JPD.

DFgzP~W1'S from 1m. 7985 7~m...
r(llles,

•
l"e ops oiIr 7Somelel mu/li-op runnel-up W8L1. /Leff ,o rig"': WD8IXE. NZ41<'
WOOLXX. KOONS. and K3JT-J

K4JPD, K3TUP. NP4CC, AND OK3KFF
WORLD 75-METER sse CHAMPIONS

LooIling to t.... lop . Iation. in eaoch _i1tor c lass, here a re haitI tr.e ingredi
enlS 10 lt'lIS yea<'s ChampiOnsh, p slaloonl:

2.... Vagi
Collins disca.oe
Vert ical
Tilted dell a loop
' nve.led v_

7?7? (a sec ' l t7j
Dipol!" snd longwi'"
zecc, In•. v_, vlnicals
Oipoie
PhaSed 'I, -wlv" slopelS

TS·93O
TS-83OSITS-93OS
TS-830S
Dra ke C-line
t seec

FT-l 02
FT-90IIFT-902
tsescs
1C-120
r s.cos

""OH
W,

""

Sing" Op:

KotJPO GA
N70F KS
K9JF WA
NHG TN
KBBPK MI

DRUP

Mulli-op ,

K3TUP
W8lT-,
NQ4R
WA 4JXI

II only a new, compac t. Il()-.met.... 2..."""-'t beam des ign >W<>uld hil lhe ........et.
Then neol y...r we could I II sha .e Ihe S<.IC(:I!SS en;oyed by KotJPO. Hey. SI......,.
now a bollt send,ng me (KE1C1 I.... pl,ans lor you. new .....y? SeOou$ly. 8 "",k
jW87QJVj and I >W<>uld loke 10 pul one up!

As tt>e many cardS and letters state, eve<yone is looI<ing 1000000 a rd io lhe 1986
..........t. The summer 01 85 was l)usy he<e al tt>e ani , gellIng an a" ly set up lor
75. How- a boul \fOUl QTH? A'e you reiIdy lor Januilry?

Mati< II down on YOU' calendal. The 5th a nnual 7SOMel.... World SS8 Cham
pionship will be held lrom 0000-2-400 UTC on Jenu....,. 12, 1986. Send lor you.
pape""ork ligh t hOW' . lI 's p<inted a nd .eady lor mailing 10 yoo '

Forward an SASE 10 00' ne .... rules.nd 'orm. address. We'll S&nd you nol only
Ihe in 'ormation lor Ihe 75-Met.... contesl, bul sl80 the ruiee and fo,ms tor 00 '

ctner conleSlS a s we ll, Add'ess you' SASE 10 : 1986 Conres' Rules and Forms,
Billy Madd ox KA6JJKI3. 1162 Bayvillw Vis" D,i'lI. Annllp o lis MD 21401. See you
In Januaryl -BIII Gosney KE7C.

7SOM at• • Soapbox

So,ry I didn'l g e t 10 ope.ate t Really mis sed head ng KotJ PO's ne.... KlM
beam. Eyeryone has been ta lking a bouill . Good job, S.."'"
Very nice coniesi.
Couldn'l opeIal e l)ul su'e 100I< 1000000a'd to ....d season. loiS 01 75m
an tenna WOI1< Ihis . "mo.-. Ma ybe KlM ....ill snip a 2...1emen1 yag; my
....ay jUlt lor me to lesl 001. . ,paut, n,nl, hint.
Go! to get acomput....1DupinG by halnd is lor lhe b1fds t at...1conlest
lellas. loti ollun_
Jose, besl 10 \fOU and lhe conlll'$l eommill_. V8<'f nice conlesl. See
\fOU neot yea.
Cor>d,I>Of>S we ' e......-y bad. NOI ....ny Easl Coasl s Ia lions. 01 COOt8l!,
see you in 86.
Wasle of t" ...e. NobOdy lis lened in I.... OX ....,ndcr.trt. (Hopelu/Iy ''''new OX
window rules for86 will improve ,,,. Si'ualiorl. . ,lel's !lope so-Ed-J

I F2GO

WHWW
KE1C

Nroe

JF2DOS

1SO Y. ..... 0 50 R_ ds

N1DF ,,., ,,"" ."... ... s t.oas
K3TUP -see 1,180 NO," ...s ,..
""""

,,., 1,153 N..... ,... ...
W8U ,,., 1,120 KVI S ,,., '"N1DF ,... 1.016 N..... ,,., eea

Ant..-s Uo.ed (%) in the lSO...... Cont..t

Inverted -.ee/d,poIe 57.5
Slopefs 19,8
T.apped vertic.1 8,5
Della lOOP 8 ,5
Wire De.m 3,8
2.elemenl y.gi 0.9
Collins c.ge 0.9

W,th .. ",""slllng lotel 0 1 111 multiplie<s lind 1153 OSOS. K.-..JPO is t"" I~
Work:I 75-Meter CI'\.;Impjon in l l>e WNE single-ope<elOl class. K3T1JP (three-Ii.....
o&O-M.. ' .... cnampionl has I>eeQme the World Cl'la.mplon in the 7s.-Me le< WfII E

mUlh~,alor class wllh 1180 0$0$ and 97 multipliers.

N P4CC eamlld WOrlO Cl'!ampionship Ilonors by ellPI"ring the lop slot for OX

slngl&-opefal Of SIal,ons, W ith 512 as and 97 mulliplie,s, NP4CCs SCOre totaled

288,090 contest PO""s,

In t he DX mult i-operator c lass, OK3KFF has me dlsllnction 01 becoming the
1985 World Champion in th at c a tego ry ,

New cham pIons SOfll<lI,mell breed new w orld rec o rd s. ThIs yea,'s 75-<m!te.
e.enl is no e~cepHon , N70F and three fellow competi tors broke the standIng
World aso Record es tab li shed in 1964. Includ ing this y<tar"s accomplishmenlS,
It>e lollowing a ' e lI.e top ten a so tctets :

C.n you imagine oYe' 1000 Os on 15 melers in 24 hoIl rs or less? UnDeh.....ab...
huh? In the 1965 <:onlest. ' Iation. """king 500 O' more <:on lacl. inc:llJ<Ied: N10F
(1265). K3TUP (1 1801. K4JPO (1153). W8 LT (1120), WWit (10251. N04R (96<1), KVI S
(8921. NIXA (888), KS90 (151), N4KMY (1-4n, WA6PVA (131), KVII {120}, AK IA (109),
VE3CYX (661), KCBP (621). N4TG (563), WA$VVT (556) , KB6lM (553), a nd NP4CC
($12)

Sla tions comp iling 10 o . more mullipliers inc luded: KotJPO (111), K3TUP 1911,
NP4CC (9n. W6LT (92). N7DF (91). VE3CYX (66), NI XA (84 1, OF9ZP(19), KS90 (11).
KC6P (761. W9W1(16), KYI S (76), N04R (15), N4KMY (1S), a nd K03V (7-4).

One 0 ' Ihe """. nt ,",," o t grading conlesl enl,ies is tr.e opPOl'1unily 10 lea.n
wI'lal lellOw compeillor. a.e using 10 'adiale lhei. s ignals. From (his year's togs,
l>efe is an ext.acl o . wh.1 _learned:

00 1. Ma, ili me· a nd a e ,o n aut ica l·mobile
sl.lI(ln.....nd RS(Tl a nd lTU region (I, 2, 3)
Nov,ce and Technici an .t.lIons .ign IN O'
rr as app'opIiale.

SCORING '

Counl 2 points pe< phone 050. 4 poinl.
pe< CW O5O,.nd 8 poont. 'or 0S0s ....' In
LIS NO'o'ICeor TechnICian s ialiona. MultIply
I.... aso poinls by I.... lotal numDer 01 LIS

s tal.... CanadIan call a.e u , DXec CO<ln
Ines (excepl LIS a nd Canada}, and lTU '.
gion. (ma"lome a nd aeronaul lCal motIole.
onlyl,

EN1RIES:

Official logs an d 'mIry 100m s are rec 
ommended and a re a vai lahle tro m ARRL

headquarters '0' an SASE or 2 JACs . Logs
m usl indic. le lime in UTC, mod<! , c a il. a nd
exc ha n g e fo r eac h aso . Mult ipli e rs
Should De clearly ma tl< ed in the tog Ihe

lirsl lime wOtl<ed. Enl.ies ....,!h more than
500 asos must inctude c'oss-check
s.heeis. Entries muSI be poslma'ked by

January 1lin and .od'essed 10 ARRL 225
Main 51., N...... ,nglon CT 06111 .

C.,.-Io!oca tes ....'11 be a warded 10 lhe h lgll
est-sCOfll>g single-ope<alor s ialoon in each
calegory lrom each ARRl section and
DXCC countr y, l OP m utli -ope'alol
e ntr ie s in eac h ARRl llivision a nd eac h
continent, and add Itio nal e nl . ie s as partic
ipa tion wa rra nt s . Usual ARRl e ntry (:o ndi
lio ns a nd d,sQual ilic a tio ll .ules apply.

G,QRP-CLUB WINTER SPORTS
Daily lrom 0900 to 2300 UTC, December

26lh 10 Janu.ry l SI. All •• dio amaleu. s in
tereSled in QRP are inVIted to la ke pan in
Ihe club's a c tivIty. No specia' e xchange
information WilS menlioned in lhe inlor_
malion prOVIded by I.... <:Iub. The """,.1

Ing schoedule lor eacn day is as 100 lows:

(I9()O..lloo . 1-4060,21 .060,28060
1100-1300 . 3,560, 7030
1300-1-400 . 10.106
l.wG-l1OO . 14.060, 21,060, 28 060
1100- 1900. 3.560, 1030
19(1)..2100 . '4060
2100-2300 . 3.!i60. 1.030

Reporl s on the Winle . Spons Activ ity
s ho u,d be sent 10 Fred Garratt G4HOM, 47

Tilshead Close , Druids He at h, Bi,ming·
ham 814 5lT, Engla nd

CANADA CONTEST
Sta rts: CMXKI UTC December 29
Ends: 2400 UTC December 29
Sponsored by lhe CanadIan . """leur

Redoo Fede<alion (CA RFj, the COIllest is

open 10 a ll a""" teu.. and -.ytlOdy \IfOr1<S

......-ryl)ody. Enlry cluses ,nclude single
opeIator a llband , SIngle """,a tor single
band, and multi<JPl!fator aiib.and

Use a ll bands Irom 160 10 2 mete<s on
CW a nd pho"" co mbIned. Alt cootects
with amateu' s ta uoos are .a li d. Sta l ions
may be wo.ked Iwica on each band, once
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The Ifj()-meler mlJlti-op World Champions at WB8/FP (Left to right: WD8ROD,
KC8CP. WB8IF P; WA8PRA sit/jng)

N7DF. WB8IFP. 14QUT, AND G6HH
WORLD 160-METER SSB CHAMPIONS

RESULTS

""'"1\.1
11.1
s.e

Discage, Beverages
V, -wave Sloper, Beve rages
136' vertical
????
??11

FT-901/FT·902
KWM·380
rseso
?11?
????

Antennas Uaed (%) in the 160-Meter Contul

longwire
Slope,s
Inverted vee/dipole
Other
Vertical

160-Mele' Soapbox

On ly sorry I couldn't stay around longer, Was nice to contact old
fr iends and meet many new ones! Hats off to Harry KtPlR. who
cnaus th is event each year!
No ise p lague aga in, Utah is still considered rare , however.
Rough on this end, Ran barefoot. Need ellhe, a tape recorder or a
linear
Snow static was S9 + 40 at limes. Oocided to pull the plug and go to

'"We all had a good t ime. When the temp is - 20 outside, the besl thing
to do is to contesl on 1601
Big effort + low score , lots of lun '

KE7C

«cee

KC7PA

''''

W0CEM

«eeoc

Singl" Opo

N7DF KS
W0EJ IA
K1ZM NY
WB9 NUl Il
Wl0DY CT

In Europe, OX activity waS fai rly good. The follow ing stations worke<! 20 Of

more OX countries ; 140UT (43). EA3CCN (36), SP51NO (33) . OK1JOX cu. L2 1KOZ
(30}, C310F (27). 14CSB (23), G6H H (22), and YV21F(2t }.

On the North American continent . the lo llowing stations wmked 10 or more

OX count ries: WA4JXI (33), K1ZM (27), WtOOY (15l, W8KA (15), KA1SR (141, N7DF
(131 , W0 EJ (13). W04KXB (12), NK7U (11), Ka1F (11), and N8ATR (10).

For years operators ~ave ci aimed tfley cou ldn't put up a 180 antenna on a c ity
lot. Eacn year we ana lyze t ~e 160-meta, entries just to disprove this myth. Here's
what contestanls used in the 1985 event:

35.7% of the participants used a Beverage or series of Belle,age antennas fa'
receive

As far as t~e top f ive stations are concerned, you 'll fi nd a blend of state-ct.
the-art equ ipmenl and a varlalion of antenna designs thaI have appeared In rad io
journals the past lew years, A bit of e!fort . yes, but think of the signal:

Multi-Op o

WBSIFP OH Dra ke C·line V,·wave vertical, Beverages
W0CE M KS TS-830S Phased verlica ls , R. loop
W8RA MI TS-830S 130' folded unipole, Beve'age
NQ4R KY Drake e-line Shunt-ted tower
WA4,J XI Fl TS-830 115' shunt-fed tower, Beverages

160-mete' contesting Is at its very best. Thi s evenl has become the unchal ·
lenged favo,;te of SSB conteslers worldw ide.

Plan nOw 10 ,eserve the Hl88 contest weekend. The 7th annual lBO-Meter

World SSB Championship wil l be held from ooסס UTC January 18, to 2400 UTC
January 19,1986.

Send an SASE to the address below and ollta in your Own persona l copy of the
new and revised rules and forms. Once your SASE is received , we'll not only send
you the terms and rules for the 160-metef event, but also the Information fm all
of the SSB championship events: 1988 Contesr Rules and Forms, Bi/ly MarJrJox
KA6JJKf3. 1162 Bayview VistlJ Drive . Annepolls MD 2t401,

My thanks to Harry K1PlR. Harry has been au' contest ch airman for the past
seve-at yea' s, We owe our gratitude to Harry fm ha ndling a ll t ~ e details w ithout
a flaw. He managed the 1985 event right In Ihe middle at mov ing from Pennsyl
van ia 10 North Carolina. G,eat job. Harry. and our thanks again!

To the contestanls, you ' re special people . On 160, we ca ll it lhe gent leman 'S
band and rightl y so! 73 appreciates your dedicat ion and looks forward to you,
annua l support, Be su re to share your contesting excitement with your 160

rueec e. Fine·tune thaI antenna and lers do it again in 1986. okay!_BIII Gosney
KE7C,

""W9RE
W8NGO
VP9BO

1981
W8lRl
W4CN
C6AOV
ZF2DX

160-M. t"r QSO R"cords

N70F "., 1.177 W0CEM "" '.'"wm "'" 1,152 WBSIFP '''' '.OM
N70F ''''' 1,125 "''' '''' 1,048

"'~, "" 1,118 VE3COX '''' t.coa
WA2SPl ''''' '.000 K0HA ''''' '"

1983 1984 1985
KC8JH WA2SPl N70 F
K8NO K9ZVH WBSIFP
YV3AZC EA3CCN 14DUT
YU7JOE lZ2CJ G6HH

1985 meant new wor ld records. With the sunspot cycle favoring 160, aso
counts have reached new horizons, lat's look at the top tento date,

WNE Single Op
WNE Multi·OD
OX Sing le 0 0

OX Mu lt i-OD

During the 1985 contest, stations achieving 500 or more asos inCluded: N70F
(1,177), W0EJ P.152), W0CEM (1,084), WBSIFP (l ,054), WB9 NUl(885), N04R (871),

K1ZM (841), W8KA (754), W3TS (743). WA1UJU (737), N8ATR (721), W4TMR (720),
W10 0 Y (690). KCBP (845). W04KXB (639). NK7U (622), N4FNB (50?}. K3MO (590).
W01JR (550). and N4DOS (509).

Stati ons with 50 Or mare stateS/provinces inCluded: WB81FP (57), W0CE M (56),
W8KA (56), N70F (56), K7aQ (561 . W0EJ 156), WB9NUl (55), W01JR (54), WA4JXI
($4). NK7U (541. K1ZM ($4). K3MO ($41 . N0 4R (53). K7LXC (53), W04KXB (53). W3TS

153), WAl UJU (53), KC8P 152), W4TMR (52), WB1GQR (52), KA1SR (52), W8SVT (52),
N41CS (52), N8ATR (51), N4BNO (51), and VE5RA (50) ,

A d ilfefe nce ot 24 contac ts determined th is year's World Champion for si ngle·
operator stations. 11 has to be a heartbreak 101 W0EJ, who placed second behind
World Champ N7DF. Both stations worked 56 staleslpro. inces and 13 DX coun

tries. Both stations beat N7DF's 1964 World 050 Record!
The mull i-<lperator category was juS! as exciting_ WBBIFP became the World

Champion by less than 8,000 points. Secoml-place station WllCEM managed 30
contac ts more than the champ. ho wever the multipl ier count was 3 less. He,e
again, it was a fi ne line between the Iwo. Scores that close must be very, very
frustrat ing

In OX, the competi tion waS more relaxed. 140 UT nearly doubled Ihe Score of
runner·up YV2IF. He compiled 367 Os, 10 states/provinces, and 43 OX countries
to eam the uue fo r single-op OX stations.

in the mult l-operat o r category for OX stat ions, G6HH was unchall enged with

a score of 25,680 contest points.
Speak ing of wor ld champions and ,ecord·breaking scores, leI's review the his

to ry of this event:

on CW and once on phone. Neither cross·
mode co ntac ts nor CW ecruac ts in the
phon e bands are allowed.

EXCHAN GE:

Signal report an d consecu tive serial
numbe' slarti ng wilh 001, piUS province.

SCORING:

SCore to points for each contac t with

Canada, 4 points fa, contac ts with other
countri es. VE0 counts as Ca nada and one
mult ip lier. SCore 20 points fo r eaCh can·
tac t with any CARF officiai news station
usi ng th e suffix TCA or VCA. Mu lti plle' s
are the numbe' of Canadian provinceslter

rucues wo,ked on each band. on each
mode, Contacts w it h stations o u ts i de

Canada count for points but not mull i·
pliers.

FREOUENCIES:

1.81011 .840, 3.52513.775, 7.02517.0701
7.155, 14,025114.150, 21.025121,250, 28.0251
28.500, 50.040150,110, and 14.4090114,8520.
Suggest phone on th e hour, CW on the
ha lf hou,. Since this Is a Canadian·spon·
sored contest , remember to stay with in

the lega l l requencies lor your country!

A WARDS'

Trop hies will be awarded to the highest ·
scor ing sin gle- and mult i-operator allband
entries. Ce, liIicates will be awarded to the

highesl scorer in each category in each

provin ce/territory, US ca ll area, and OX
counlfy,

EN7RIES:

A valid entry must contain log sheets .

dupe sheets or slatement, a cover sheet
ShOwing cla imed aso points, a list of mul ·
t ipl ie,s, and a ca lcu lation of f ina l cla imed

score. cave, sheets and multiplier check·
nets a,e avai lable, Entries should be
mailed within one month of the contest

w ith your comment s , ph otos, et c., to
CARF, cia N. wanno VE6VW, Box 1890,
Mminvi lle, AB . TOG 1PO. Canada.

Results will be published in TCA, the
Canad ian amateur magazine. prlo, to the
next contest. Nonmembers of CAR F may
include an SASE fo r a copy o f the ,esults,

The decis ion of the contes t comm itt ee
shail be f inal in all cases at d isput e.

WORLD SSB
CHAMPIONSHIPS

Announc ing th e January Classics - the
1988 ,unning of the World SSB Champion.
Sh ips! The fi rst and on ly contests of the ir

kind, these hve (5) individual sing le·band
evenlS are wofid·,enowned and amongst
the most cha lleng ing events on the bands
today. Winners of each conl est de termine
the World Champ ion fo r 15-, 20·, 40-, 75·,
and tsc-merer sing le side band:

January 11, 1986
OOסס -2400 UTC
5th 40-Meter Wor ld SSB Championship
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J anuary 12. 1966
0000-2400 UTC
~It> 1!>Mele< World SSB Ct>ampfO/>st"p

0000 UTC Janua ry 18, 1996.
It>tough 2400 UTC Ja nu ary 19. 19t16
11h I6().Mele . World ssa Champoonsllip

Janua<y 25. 1996
0000-2400 UTC
2nd I!>Me te. World ssa Championshtp

J anuary 26. 1986
0000-2400 UTC
2nd 2O-Mel... World SSB Championship

SU lions ma y be wo.ked only once per
,mmt, All conlac ts muSI be two-way SSB.
All stations• •eg a .dless o t operating clas s,
may operate Ihe ent ire cooteet period.

OPERATOR CLASS.

{al s'ngle OP"",tor. single I' ansml\le.,
SSB onl y: (bl mUlli-<>peraror. single t'a ns,
m,tter, SSB only.

EXCHANGE.

Slall()f\S ...,t'''n the .e contonental IJS
starf!1; and 13 Canad'an O"O¥,ncn Ot lem·
IOt_ t.ansm;! RS rePOl1 and Slale. O"O¥'
ince. or te",lory. AU o thers. including
Alaska a nd Hawaii. t.ansm,1 AS ,ePOl1a nd
ARAL exec coun lry

aso POINTS

5 a s o points lo r contac ts WJlnm yo ur
own contme'"

10 aso points for conlac ts ouls!r1e you r
Own con line nl

MULTIPLIERS:

I mUlliphe' poinl is earned tor each cce
tonenl ..1US Slate {.e ma x.I,Ca~, ..n prO\l
,nee or 1......lory (13 ma x.I, or AA AL o xec
counlry {"xClud'nglhe United Sial" and
Canadal,

SUGGESTED fREQUENCIES

21.2SO-21.350: 1-$.175- 1-$.250; 7.050
1.080 {OXI: 7.17 ~_1 .2!>O (WIVE); 3.760
3.790: 3805_3875; 1830-1,850: 1.855 _
1 800 MHZ,

OX WIN DOW.

For the pu'pose o f thiS .....e n l, OX win
dow !,eQue nc ie s a .e re se rved lor sp li t·
band operelion only. WIVE Sla tions a re
nor 10 Ira nsm il in Ihe wind ow at a il. OX
Slalions ma y I' ansmi t but mu SI ' ece,ve
outside Ihe window freQue nc ies . OX win·
do ws include 7.060-7.090. 3.790-3.80~.

1.825-1830. 1.850-1.855. and 1 907-1913
MHz.

fiNAL SCORE.

Total aso points " muiliplier
POfnlS • cl~"med score.

EN TRIES:

Entrie s must include (I ) a con test log.
(2) a dupe Sh_t lo r 100 o r mo re con tK IS.
(3) a 11 $1 01 mujli pri e~. a nd (" ) a sum ma ry
sh_ I as o utlined below. Be s ure 10 In
clude yo ur SOllp ilOX commerl/a a nd a
b lac k and white pholo fm POu lbl" pUbll
ca lion,

lUS F1E$UUS
1eo.METER WORLD SS8 CHAMPION$ HIP CONTEST
c.llsign. a TH. 0S0s. SIal"'-Provinel!'S. Ox. 101.1 score

• • YoIllrtd Champion · S ta le . Provincial. or Counlry Champion

W NE $Ingle Operetor WB2TKo N' es "
, 10.385

· · N7DF «s 1.171 ee ra .. 11,2-«1 I< B7M '" ,.
" c 10.360

0 W" " " 1,152 " ta .,,- I< 11<1 e , ea " c "'"0 KIZM N' ." " " sea.eeo NJAOE . 0 zo " c ,...
0 WB9N UL n ees se , zeasec WA6FGV CA "" ta , 7.210
0 WI Ooy e' "" " rs zas.esc N". CA es eo , ' ,W;
0 N8AlA OH m " to 223.260 ' ''"00 . 0 " zz o '''''0 WO"I<XB " '" sa " 211 ,575 WILIJGJ" " " za o 4. 7 1 ~

0 W3lS " '" sa a zoe.sec 1< 5GN rx ., aa o ".620
0 ",., ., .., sa , 19~,900 N3AC " 33 " c aeoe
0 WAIUJU W' '" ea c 195,305 AAGEE CA " ra c t.aes
0 W4TMA Ne "" " s ' 93.230 WIIZV CO re " o ' 0-

K3MO " esc " s 118.705
N4BNO Ne ... " , 142.800 DX Singlfl Oper.tor

0 WB1GQR vr oe "
, 139.690 · · I"our lIa ty '" " " 168,"15

0 KA ISR "' aes " " 133,650 0 >'V., '_A '''' '" " 109.800

WOS'" OH «o sa ,
1 20.07~

0 ,,,''CO,, Spain '"
, se n-

o I<lIHNZ CA «0 .. , 115.~15
0 ocu ox Gzechoslowa ki. '" s " 31 .320

0 m_. WA eca « , 104,SSO 0 C]IOF Andor' . ""
,

" ,.roo

"00 WA ,,, ee , ,...., 0 s PSlNa ",.."" '"
, 33 ""'"0 I<O IF .A "" " " " ..., 0 4U1 UN UN HQ "" " c e.ees

0 " ..eo GA ". "
, ee.sec 0 LZ11<OZ Bulga.i. '"

, so 20. ISO
AF1T NH '" .. c 71 .5 10 14GSa lIa ly sa c " ' ,«0

0 N.ICS " '" sa t 76.055 e"". Engla nd " c " a.s-o
W81LC OH m .. a 73,950 OI< IOVK ClftChoslova kia at c rs ' ,'00
I<B3MI " '" " s 71,760 UI I< KZ BU lga,la " c " '.000
WA IBB B N' ,,, ., , 69,01 5 oL7 MAE WilSI Germany aa c ro I, ISO

0 N5Go O ., ", "
, 68. 160 SPtlDVA Poland aa o , ' ,W;

KA81 ., '" " o 59.655 I< L7XO Alaska " 6 a '"'""" OH aea " o 57.810
0 VE5RA "''' "" eo • ~7.51 0 WIVE Mulli-operalor

"'60 n. '" .. , 41.7SO · · WB8IFP OH ' 0"" "
, :).40,160

N4N X GA "" '" r 41.595 0 WI CEM xs '.... ee e 332.• 50
0 KVI ' N' '" se c ,",m

0

""'" ., '" se " 272.995
0 W>CVW N.l '" " • 31.990

0 NOOR " '" sa , "",,,,"

N"UH Ne ". "
, 3 1.130 0 WA4,JXI " sse " 33 ,,",'"

0 W"WW sc '" " • "..,. 0 N" " OR ..,
" " 207.675

0 «s rr ., '"
., c 29.610 0 N4FNB 'N "" .. • tee.eec

WI4A GA '" " o ".,., 0 MIJA CO sec " a 157.60S
0 waVE N "'" '" "

, 28,275 N.DOS .. "" "
, 122.400

, GOO n, '" .. c 27.800 0 K7LXC WA coo ea , """",,
0 VE7ERY . e '" "

, 27.690 0 WAW" N' '" " • 81 .&6
N~SK ., '" " • ,",,," 0 WlJ.4UUE VA '" "

, 63.215
N3ADQ . A '"' "

, 25,760 KA 71XH OR '" "
, 21 ,8<10

0 I<C7PA ", m "
, 22, 110

0 VE4WA MA< '" .. , 21.935 o x Multi·Opera ror
0 <An '" '" 33 , 21.250 · · GGHH England ""

,
" ,","""

N8AXAIQAP OH '" 33 , 2O ,79~

0 VE31HB ON' '" 33 , 20,1,35 Mulli'Op Participants

WB6JMS CA '" '"
, 20.125 WA2ZXS KBJRG . N2F EC, N30 LL, K02H , KA2 Nl l, KA2TYA

0 N48SN .. ". "
, 19.650 N4DDS N4DDS. N4DRL

KC]LV " ". "
, 19.015 N4fNB N4FNB . KA4UEU. W04PAO. WCW EOX

1<14W " '" "
, 18.755 WA4,J XI WA~XI. WA4SVO

0 Wfl5WAK " '" "
, 18.725 NOOR N04A. NC9L. N4,JX I. KI4DC

WAllMJY ., "" "
, 18.000 WB4UUE WB<4UUE. W4,JVN

Vf2(lTl DU' '''' '"
, 17,:).40 K.A7IXH KAnXH. KA nXF. Ko7UX

NA2Q N' "" 33 , 16.920 1<7LXC K7LXC. '1????
....UNA " "' "

, 15.345 N" " NI<1U. Nln
K9ZMI " .. 33 , 14.520 - " WBBlFP. N8EZM. I<QlCP. W88KXV. WOllAOO
VESAFY 'AS' ", "

, 14,500 ""'" waKA, NF8C
I<<4J Lo " "" "

, 1• •310 ""'I CUII ""'lICEM. WAITKJ . A8IS. KtWA. W8IJHD
W.ASG CO " '"

, 14,110 DOHH G3SV L. G6HVY. G6WKl, GlICB, GIAAY. G6ZAl,

' ''''' ., .. "
, 12,760 G<4 KMJ . G4 NVa, G4WCP

N9KS W, " "
, 10.585 WIIJA WilIJA, KC>eOZ. KAtCo N

SUMMA RY SHEET:

Summary s t>eeIS mu SI con laln (1) con·
leal call.ig n. (2) roor sta le . provine" . le rri·
lory. or AARL o xec counlry. (3) s t. tion
o*...... ·s n.me a nd mailing address. {"j a
lial 01 Sl. 11on eq uipmenl and anl.....n8lsl.
(5) I"" operalor clus.l6llot.1 0S0s. en to
t• • OSO points <lamed. (8) tota l US sla ll!'S
wort<td. (9l c.~ian provine" and lerri·
tor.... lIiOtl<ed. POl l"" 101.. ' of ARRL oxec
coun tries wo rke d . Ill ) 10 la l mu lt iplie r
po in lS . and 11 21 your cla imed co n tes l
score

ENTRY DEADLINE:

Entri e s S'lOuld be ma,led to Ihe appro
p" a le contest c hairman listed belo w, En·

trie s must be POS TMARKED NO LA TER
THAN FEBRUA RY 20. 1986. Late entries
will be reg,stered as ChftC k logs.

OISQUAL/flCA TION'

Contestan" may be d,squahfred d lhey
run IlIe9al PO_. cause deI, bera le Inle<·
f",ence. fa il 10 comply wltll Ill" . ulea lor
lhe Ox " 'Adow, altemPI to acr'lleve a scor
,ng a<!vanlitge, or II duplicate conlac ts nol
canceliOld e _c,"", more Ihan 3% olt"" to
tal ContaclS made. OeciSfO/> 5 01 lhe con
tes t commi ttee are Iina i. DISQualified
Slations ....,11 be ba rred lrom these events
tor one yea' the'ealle,.

PENALTIES

A penally 01 100 aso point s Will be a , ·
o

f60-meter slng le ·op tunn"r·up W' EJ. l 60-meter multi·op runner'up WI/CEM.
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CALENDAR

sessed for ea c h d u pli c ate co nta c t

counted in a contestan t"s claimed SCOre,

AWARDS:

A minimum of 100 0 5 0 s must be

PR ESS/ EXCHANGE

2O-Mete , COntest Chairman
Chuck Ingram WA6R
44720 N t l1h Street East
Lancaster CA 93535

75·Meter Contest Chai, man
Ron Johnson KC7PA
68 Sout h 300 West
Bri gham City UT 84302

40·Met e, Contest Chai rman
Dennis Younker NE61
43261 8th Streel East
lancaste' CA 93535

lBO-Meter Contest Chairman
Harry Arsenault KtPLRi4
704 Curtiss Driye
Garne, NC 27529

Th iS month's Winner, The AM PresslExchenge, isn 't the publication o f II single
club. Rather, it's a newsletter thet t ies together hams who love the fun and fidei·
ity 01 AM communication,

Edited and published Dy Don Chester K~KYV, Roger F, lth N4IBF, and Pete
Cu'ry KA2TTU , the AM PIX covers the entire spectrum ot AM radio, f'om the
restoration of antique gear to current leg islat ion aftedlng ....Mers. The Exchenge
part 01 the ti tle comes f'om the l ree classil ied ads a_aHable to hams want ing to
buy and sell ....M lIQulpmenl.

To enter you, club's news letter In 73's Newslelte, of the Month eontest , send
it to 73, eo Pine Street . Peterborough NH 03<159, Att n: Newslette, 01 the Month.

NEWSLETTER OF THE MONTH

Mail Your Entr y To;
15·Meter Contest Cha irman
Gary Vest WA3KCY
Sta, Route , Box 34
Holliday TX 76366

RULES AND FORMS:

THE

ince and terri tory, and ARRL OXCC COlln
try rep,esented.

Contestants are encouraged to use 0 1·
fic lal contest fo,ms. To obta in your own
copy o f the rules and eaCh contest fo rm.
sen d an SAS E to: Contest Ru les and

Forms. Billy Maddo~ KA6JJKI3. JI62 Ba y
yillw Vista Drive. Annapolis 1010 2J ~OI.

worked in an event to t>e elig ib le l or a con·
test awa'd. Plaques w;U be issued to the
Wor ld Champion shi p Sta t ions. Award s
wiil be ,ss ued In each operator class. in
eac n cont inental US state. Canad ian provo

ARRt 160-M.le r Conlnt
ARRll (1.Met., Cont.st
QRP Wlnt" Sporls-CW
CARF Canada Contest
ARR L Straight Kay Night
73 4(1.M• ••, Workl SSB Ch. mplon,hlp
Hunting Lions In Th. Air Conlest
ORP CW Conles t
ARRL VHF SW" psl.hs
73 75·M.I•• World SSB Championship
73 16Q.M.I., World ssa Ch,mpions hlp
ARRL Novl<:. Roundup
73 15-Melll' World 5SB Cha mpions hip
73 2O· M.t• • World 5SB Ch.mpiom,hlp
Dutch PACe Conl ••t
ARRL International DX Conlesl-CW
ARRL International DX Contnl-Pho,..
CARF Commo nw• • llh Phon, Co nlut
ARRL 144-MHz Sprint
ARRL 22(I·MHz Sprint
ARRl432·MHz Sp rint
ARRll296·MHz Sprlnl
ARRl 5O-MHz Sprlnt
ARRl VHF aso h rty
ARRl Field Day

Dec 7·8
Dec 14-1 5
Dec 26-Jan 1
Dec 29
Jan 1
Jan 11
J . n 11 _12

Jan 11 _1 2
J.n 11_12

Jan 12
J"1 18
Jan 24-"-b 2
Ja n 25
Ja n 26

Feb 8-9
Feb 15-1 6
M•• 1- 2
Apr 12- 13
Apr ' 4
Apr 22

Apr 30
May 8
May 11
Jun 1-8
Ju n 28_29

BOVE AND BEYON D
a2·pF, 250-volt or belter sllve,-mlca capac·
itOf and Shunt it across lhls tun ing capac
Itor, (It's labeled " Input coupling: ) Then
locate the Input· tun lng capac itor, and
again, shunt It with an 1S-pF, 250-volt Of
better sllyer-mica capacitor. When these
mod if ications are complete, replace the
covers and tum the power supply on. eon.
nect your driving source (no mo,e than 5
Watt s), wattmeter dummy load/antenna,
and set the plate Id ling current at 50 rnA.
(This Is accessible through the top co_er,l

Aller you 've set the Id ling c urrent, key
your drMng source, Adjust the mput-cou
pIIng and input-tuning capacrtoes fo r max·
imum output. You should see abollt 400_

500watts with 4- 5 Watts of drive. No t bad ,
eh? One additiona l thought: The connec·
tlon from the amplilie r output to the rear
antenna jack goes through a Blrd ·type di·
rac tlonat couple" which will self-destruct
at lh is power tevel. Remove It and rep lace
It with a double-Iemate N adapter. Use a
good wattmeter and stug to make these
measurements. Incidental ly, th is Is about
all the power this amplif ier can make, and
driv ing It narcee wil l just suck the plale
vo ltage down as the tube tries to draw
more current. Set your driVing source for
the minimum amount 01 power needed to
obtain fUll output, and the tube won 't go
Into saturation,

Next, you may wish to add some means
01 keying the tube, One very elfectlye way
1$ to tie a 56·yolt , 5-Walt zene r from the
bias line to g,ound through a 1(l().Ohm, 5
Watt res istor. By grounding the restston
zener junction, the operating bias can be
obtained. When theresistor is in the circuit
set the bias control for ful l cutOff, or so
that no idting plate current Is measured.
Typica lly. th is yoltage will be eround 130
140 volts negat ive. See Fig, 2 for this mod·
tncatton. Fig, 3 shows yet another way \0
~ey the ampl iller, us ing a VOltage doubter
and relay to break the screen·yoltage iine.
Ail you 'll need is a smalt 12·votl retay, a
pal' 0 1 lN4oo2l3!4 d iodes, and two 2O().uF,
25-V·dc elactrotyl ics. The RCA jack Is use
ful fo, keying. Merely locate and break the

TO GPIO
Or n,o

' 0 0 0 11,.f--- f "

revea l a slrange·looklng bo x ca lled an
" AM-61551GRT·22" UHF power amplif ier.
And tor $159,50, you gel about 80 pounds
01gea, In two boxes, with a eeu-contatned
aC power supp ly. What Is this mcnetrce
Ity? Well , it's a surplus FAA·type amplifier
lor who knows what commun lcallons In
the 225_4(l().MHt band, and Fair Radio has
come up with quite a fUll warehouse. Best
o f all , with li t tle modi lication it becomes a
400- 5O().Watt power ampli fier lor 144 and
220 MHz. The mods are simpte and the
parts a'e easy to come by, Interested?
Read on ,

The AM-6155 uses an Elmac·type 8930
tet rode in a grounded·cathode grid-driyen
conllguratlon. Such a tube in this mode
ought to have about 20 dB 01 gain Or so ,
but these amptttters a,e only rated at 50
Walts output. The reason Is simple: Since
the units we'e Intended lor cont inuous
duty in FA.... service, the inpul to the 8930
grid is undercoupted. Hence, 10Watt s p' o.
vides about 50-60 Walts output in the un·
modllied mode, But there's no reason at
all why, In the Intermittent duty operat ion
that hams require, the tube couldn 't make
more power. The onty lim iting fac tor Is the
power suppty, which Is stiff enollgh to pro
vide the extra Watt s.

It you have one 01 these beast ies Or
ha_e rushed to the phone and whipped out
your cnarge card to order one, follow the
Instruct ions carefUlly. First , make swe Ihe
Internal plunger lor the input cavity is set
to UHF and not VHF Reier to Fig . 1. The
Input connector, Jl . feeds a 1.8·pF vena
b le at the Input 01 the shunt cavity. Obtain

Fig. 2. Use this to set the operating bias
on the 8930 by grounding J I.

some equ ipment and get on the band. A
sort of Calch 22.

One o f the ways I hope to be of use to
readers Is to suggest options that will
yield more use and enjoyment Irom your
equipment, or any equ ipment you are now
contemplati ng buying, II you're an avid
VHF/UHF nut, then you may already nave
dabbled on 220, and you can skip this cot
umn. But II you neve a tranevaner, or some
homemade gear, or are about to lay Ou t
the cash fo r a p iece 01 220-M Hz equ ip
ment, then the rest o f this column might
just Interest you ,

One of the glyen factors regarding sue
cesslul VHF and UHF operati on is that it
can neve, hurt to ,un more power. A typl·
cal 220 station m ight use a transvener to
drive a BO- 0' 120-Watl send-state empu
fier, feeding a sing le yagi. No t a bad setup,
but there ere ti mes when it would be nice
to ha_e about 3 dB more power goi ng up
the reeenee to snag Ihat rare grid or make
a scatter contact. Are you In luck!

Fair Radio Sates , In Lima, Ohio, has
tong oUered the answer to the VHF cper
ator who is long on enthusiasm but short
on cash, A glance In the ir 1985 catalog wltl

I lbj ~I IADO z, r " AOO I!o' "

"" • • <SB OI
, NPUl

! " cs
1 ~'.8 oF ~ .. I , 'oF
' ~ P U l
CouP L I ~ G c r "' .7- Z0 , '

' ~ PUl ' ~ PU l
CAv,ty TU" '~G

As t mentioned last month, One 0 1 the
prlma'y obs tacles to operation on 220
MHz- especially SSB and CW weak-s ig
nat modes- is the lack of equipment. As
of th is date, there is only one manufac·
turer 01 220 linear transverters, with an
other man ufact ure' about to introduce a
model in the next mon th. (No, It's not
ICOM!) ....s l a' as the selection 01preampl i·
fie,s goes, tneee's no problem there . I
know of at least 4 SOurCeS lor preampll.
l i",s, and there are seyeral sources for am·
ptif iers, most o f whi ch are commerc ia lly
made.

The catch, as usual, is in iti al cost vs, reo
turn on investment. How li kely is the 220
MHz l/ ear to be use d flequently? The
costs 01ou tf it ting e modest stat ion a,en't
excess ive, but more opelatlnl/ enjoyment
mll/ht 00 had on 432 fo r the given cost.
The problem appears to be that eyerybody
(well , most of the licensed hams In the US
and Caneda) is playi ng th is waiting game:
If Ih "",,"s enough acll _ity, then I' ll buy

Peter H, Putman KT2B
84 Burnham Road
Morris Plains NJ 07950

Fig. I . The AM·8155 Inpu t Circuit.
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SPECIAL PACKAGE DEAL!! !

Amateurs Only
Ineludf5 PK1 inl l.lted in

cabin" wfcabje Ht &. p.r. •upp~
12099s

fIlll"fdlase<l sepIt.,00y 1.217-35l

Now you can get in on the fun in packet radio!
MODEL PK1

PK1· FCC CERTIFIED- wired and tested in cabinet S209'"'
",",,-leur ""oe S189-

PK15- Subassembly board-wired and tested $1&4-
"",",leu' Price $149'"

PKDOC· Documentation only-Refundable on first PK1 S 9'"
purchase

Plt Ut IplCllyCall 5iij R, 5510 Number, and NGdI Numbe r whenor<ltrlnij
Con/,cl Gl Bfor ' ddlt/on, l ln/o ,ftd , v,il,ble oplion$,

Wd olld! , compltte liflf ol l"n$mill'" , nd rfC'i~rr ,trip,.plIsdldCIOl
p",mp$, eWID'err ' $!nlhlMI1Ior ,m,',ur' commert/, I US"

R"IU6s1our FREEc,t, log, lie, Vi$' welcomt.

......" .._...'---
' 0p0Ia _--- •
·U" H .. .. _ ...
• _ . 1'0<:110I _ cw__.....-._..,_.-,...-·_4SCll .. IAU~U'o__
• A_ LinO $pHd. 01 :JlIO, eoo .. ' 200 SOUO
• AuI""",~.II, _. n .n .. VADe·1 ,
• 11001010 R••IO' Co 1.<><.....
, F" I I-<l lQ'!>H'" .,.", ., AUI
• 0_ til ti>mm .
• so........t.ocl gH I yH ... ~;"'l

, Ablo .. d,~, 01 11 110 OOIIM<1od
, "lr _ - _ lordo" 111••
• 0000 __d;t"'I"'..---· s....., 11011IO "" _1'f'O _ e-oI
• Sl_ _ to ....._11IO .. ,• •·.u _ ..__
' Coo " , !, LA. .... s.,.... _ _ ..__
· COO ..... lSICI l.OC'. • 10 110..

$JO'll ,lI5

'199.95
1219 .95

1219.95
Sm.95
1149,95
1100,95

10.... "'1""
.nw "'......
IW,.. ~Wm

.\-I.\-IT 50-28 $209.95

.\B.IT 144·28 SI89.95

.\I.\IT 432-28 (5) $279.95
MMT 439-ATV $349 .95
.\1.\tT 1296-144 $329 .95

OT H ER .\ 1< >Ilt:l.s A\'AILABI £
...ritcfo details

\I\IL432-1"0 It"" ," ......
\l\otLu:!-"" 11M Input

\l"'L~!2-.·'O--l .' IW OIr Wi In

(:omin,( " . ... w...fo I... o.t.a;b .

70/ M B"1 48

Send 44¢ stamps for fu ll detai ls
o f o u r VHF/UHF items.

Pre-selecto r fillers Pre-arnphfie rs Anten na e
Lo w-pass filters Tranvverterv ("r~'\laJ hll er\
varactor tnplers Conver ter ,

I""'" ' ''''1''''
' . "" ""'puI
:to'M '.-put

$49.95
$69.95
$39.!l5
S64.!J.')
$94.H.';

-_. ~- --••• _ <::t __
POWER AMPLIFIERS

all models include IIF VOX I\{ Low :\oi'l' It" Pre-Arnpl.
(n" pre-amp in .\1.\1104.12-1(0)
2 'IM~" I IMIW ,.,.. p", ... \1I.1'1+-](MI- I.\ 110,' , ,,- ~W ;n

LI M'\\' ......1"" M'ILl+l-H.I-S

,,1\\' ""'''''' ......LH4-..I-S

~'V""'''I'''' 1.1\.11.1 ....30-1...

WORK THE V.H .r'. BANDS
"' l.hJ .. Han" ~II(,f O' , o n ' ('I I('1 10 'our (,' ''lIn~ IUm . t>m o ~m (''lUll'mC''h

l hvo'C' from rne l i1 r ~(" 1 'C'k'\;'M,' n 0 1 m..oJuk••I'a,I.ll'lk for lY\. (N -\ It .
l \lL" T\

TRA:-SVERTERS

•

l 2l>'>. l~ ... 111

A.'I;TE1'OSAS
1296.. LY
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V aUOTES - - - Call (717) 474-9399

MAST MOUNTED PRE"MPS
MV' ''V 250W A.F.SWITCH WITH '2'0'
SUPPlY INTE RF"CE ,n "
MV. 32V 150W R F.S WITC H WITH
INTERF"CE 1M."
MV·'.4S ·0 , 'KW Ti'l RU PWR WITH
SEQUENCER :lOt ..
"'V·.32 S .o 1 scow THRU p WR WITH
SEQUENCER 31i "
I,I V· I2U S 'OOWTHR U pWR WITH
SEOUENCER 3Oi "
OTHER HIGH OUAUTY PflOOOCTS IN
STOCI(-CA1.l FOR CATA1.OGUE

aM ELECTlIONIC
1<8001 ' Til '0 0llM RCV CONY 115.•
1<20012' Til '0 OB'" RCV CONY 11 5.•
1<700 ' 70Cm Til 10 0 8 '" RCV CONY '15 .•
1<230 ' 0 23em Til ' 0 Il' 2 RCV
CONV,O.F ,FRONT END MID D6M '5i .•
TV· ' . ...2f.l0 lOW 2MTX XVRTR 208 .•
TV-432·28·10 lOW 7OC<n XVRTR 29t ..
TV·220-2f.'O lOW ,\10 '" XVRTR Coming Sc»n
OX·l... PREAMP N.F.< ._ 130 "
OX-no PflUMI' "1 .1'.< _ Cortw>g Soon
OX-<J2 PRfN,lI' N f.< _ '30."

(WON O"YTON 11185 "I F COl\rTESl)
DX" 2M$ 1'RfN,l1' N.F. _ 'SlJ .
OX ·2320 PREAMP N.f .< ._ ' • •
I'A·:r.110 12elilI12V6 lOW l lNE"R At,l1' 275 .
U-23S .21Ot ' OW lll<El.R T"-""fSVf:R7ER
2M" 110 .
lSM-2<I '28lH OSCI.R IoIOOE l XMrT COfN
, W
OUTP\IT, 2M I F 29t ..
MICRCll.WE 13 \ltW 2 3GHZ XVRTR$Y$7E'"2M I.F .'0.
MICFlClUlE 13 3W 2 3GHZ XVRTR SY$7EM,
2M l f t1S "
SLA·'3 :noo Jw AMP 28-!i "
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l' El ?Oem YAGI
2IIIITR OSCAATWlST

2 . 11 EL. f18e1l
10cm ON A COMMONBOOM-GREAT

. 75."

"'.211 7."",._ OAC'

CUSHCRAFT AOP·1 OSCAR PAK·133." RINGO RANGER II f2·22D-4010 )-33, ''
KENWOOD TS·'dOSIAT • CALL USl YAESU FT 757GX XCVR ... CAl l us
KENWOOD TR2BOOA H.T . - CAll US! YAES U FT 1211R . CAl l us

FOR THE BEST DEAL IN TOWN CALL THE BEST
NUMBER AROUND l-aOO-HAM-7373

CUSHCRAFT
2'SWB • 13 - A-3
4218XL . " .- A...
R·3 . 250" oloQ-2CO
OT HER MODel S IN STOCI<

KENWOOD
FACTORY AUTHORIZED DEALER

CAlL US FOR AMERICA'S LO WEST
PRICE ON AlL YOUR I<ENWOOO NEEDS
(FREE uPS 9AOW'«)N I<ENWOOO GEAR)

123."
138."
1!>6 ,"
179."
203."
223,"

....
125011 3!>O.
2100 12100

ASTFION _ SAUl

• 5," R5-3!>A
62," R$--3S M
7B" VS-3!>M
79," RS·SOA
96." RS-SOM
1' .... VS·SOM

RS-1A
RS,I2A
RS-12 M
RS·20A
RS-2OM
VS ·2OM

HENRY AMPS

21<0 ClASSIC
2OO2AI2flOoIA lell RNy .
3002AJ3OOo1A l... RN, .

KENPftO ROTORS

I<RoIOOIKRSOO 125 " 1!>'1."
I<R·~R-5600 ~1 ott3Ot ..

".
2MIll lBX ,22 D-2'2'l BX,. 32'·30l BX·90."
2IIII-1.ae--&5" 2IIII·22C·I08oo
us. l ec-11 0 ." ~X·'". oo

YAESU - FACTORY " UTliOlliZED
DEALER C" LL FOR THE BEST DEAL
AROUND ON 'T" E RADIO' FUll LINE
fFREE UPS BROWlII ON YAESU GEAR)

IdUTr ". LTD.
00 YOU 0W1<l ...... ICOIIl VWF lICUR7
00 YOU Wml TO "'P!'lOV'E TIiE RECEIVER
_ TRY OUR Mu7E1( FRONT END 8CWl0 •
YOU 'LL BE GLAD YOU DID!
RPCB21'12!>' AD FRONT EPoO 1. 3 .
FOI'lICOlll 211 OR 2!>'
RPCB27 ' Ff'l()f;T END FOR
ICOIIl V IA OR 271H
RPCB22$ FRONT END FOR

--'eR YAESU 22 '122!>CUE DEE TliE S WEEOI51-1 ............. SlNA 50S IMTR PflEAMI' "" ..
US ED BY MANY TOP '10' CONTESTERS SlNA-1...S 2MTR PflUMI' "" ..
I ......,!AN 2MTR15El . 15 ." ' OOW RF SWITCHED. HF.< ldb.GAJN 15db

AMP SU PPLY SBLA , ...E 2MTR MAS T MO UNT R.F
lIl .500ZB 1,097." PARAB OLIC SWITCHED pREAMp,2!>OW TliRU POWER,

N.F. < ldb '~ ' !W."
LK-BOOA $2,0<15.00 1298-28 IW TR"NSVE RTER :139." GlNA.33E 70CM MAST ~UNT R.I' . SWIT.
MIRAGE-FREE ups BROWN O N Al l 12tiIl·l •• 3WUPCONV 3111 " CHEO p REAMp .50W THRU "1 .1' <I d~

MIM G E '2960UALTUBEAMpCAvrTY .39" G _l~~ '72."
AlD IS . 23!> " C.22A . B5." WORT POWER DIVIDERS (2·~2) 50" GFBA·l oUE 2MTR MAST MT PREAMP. l KW
B23A . 8-3." C. l 06 . 169." oroRT POWER DIVIDERS ( 2--~2) 55" THRU POwt'R G .,~~ "I F.< eee WITH

1296 2PORT DIVIDER 57." " MI'SEOUENCER 2811 "
B215 . 2.$." C- l 0 12· 2"-6." GLNJ.-432E 70cm MAST "'T PREA"'I' . 500W
Bl08 · '''9.95 D-2.N ·ln." 1296 d'OfUOIVIOER 620

• TH RU, G _l~D NF <1dll WITH AMP
8 10111 .235." D-l0'ON . 279. 1269/96 DISH FEEDS 81" SEOU£NCER 299"
83011I . '9!I" D-30. QN. 25 I " ~OISHFEEOS 81· IilGH OR 08'" XVRTRS FOAllt2tllTRS
MP.I .9\I. MP.2 .99" '296 SlUG TUNERS M95 COIolING~

TONNA ,,1FT ANTEN NAS ARE SACJ<I WE ARE THE U:Q.USlYE U.S. OISTRlBUTOfIINTROOUCTOfIY SPECIAL:
126911296 OUAD ARRAY COMPlETE WI1l-i 4-23101 YA,GIS , ' H' FRAME : POWER DIVIDER; PHASING LINES , CONNECTORS

G REAT FOR OSCAR IlIODE -r- OR TERRESTR....l APP1.ICA.TI()O'<IS REGUlARlY 33\1" SALE ~ICE 2'l S.·
OTltER GREAT. HIGH PERFORMANCE AN'7ENNAS BY TON"'" (CAU FOR SPEC. S HEET I!)

5 El a METER YAGI 119" 13 EL. 2IIIITR YAGI 59"
2 1 El.?OemYAGI 5fj" 2'3EL. '~ YAGI "-6-

(ATV MOO£LS IN S TOCIQ 11 EL. 2MTR SUPE R YAGI 811 -
10cm OSCARTWIST 6ll" ss EL. 12911 SUP ER YAGI 811"

2. ' II ELI3Bel ) 9 t ' 9" OSCAR ANTENNA 2'M ,
WATCH OUR AD FOR NEW l1NESIl FOR STACI<ING

It> S ~ounta . n B I ~a Fi t 309 HOURS Monday thru Friday II AM _] 30 PM " 2 4 HOUR PHONE SERVICE MCIVISAIC 0 0

'''' l,,, ''t il ''' IOp Pa 187(1 Saturdays 10 a m · 12 pm FOR YOU R CONVENIENCE'
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f ig . 3. One method 01keying the amp, The . ollage doubler will nO l be needed if a 6,3·V·
ac reley can b6 located.

DEALER DIREClORY

+10 rc " V

' " ~ ' 4 ,

'"
200n

teeand ampllt ief are energized, otherwise
YOU'll have a barbecued GaAsFET, A sjm

pie way 10avoid lhis prob lem Is to use two
feedlines- one on transmit and one on re
ceive- and employ a tower-rncuntec
SPOT relay, such as a Dow Ke~ or similar
model. The reiay should be energiZed in
the receive mode and de-energized in the
transmit mode, This will ensure that your
Investmen t In a good preamp survives
your operation habits. One addit ionai eeo
ef lt of th is method is that when you shut
your st ation down. the meet- mounted
preamp is taken out 01 the line, SO that
lightning or other hostl!e forces of natu re
don·t send the preamplifi er to an early
IIrave.

A typical noise figure lor a 220 receive
converter or lransverter is li kel~ to be
about 2 dB or so. Using the GaAsFET on
the lower ma~ be worthw hile if your leed·
line run is 50 leet Of more. Note that your
s-reeter readings w ill now be oul 01
whack. as the id ling receiver no ise level
might go as h igh as S7 Or SS t A good way
to correct lor this ie 10obtain an in·line 1().
or 2O-dB eueouetor good for UHF and mi·
crowave frequencies. I use two of them in
my station: one at the rece iver 1·1 output
from my 432·MHz Microwave Module, cor
recflng the S-meter readings back to S2 on
rece ive when no signa! Is present, and one
at t he output 01 a nO-MHz M OSFET
preamplilier to prevent overdrivlng the rf

amplifier In m~ 220-MHz M icrowave Mod·
ule, Fai lure to add such a pad led 10 all
kinds 01 intermod whenever I was beam
ing east to wards New York Ci l~ and chan.
ne113.

These pads are easy to obta in , I bought
l ive for 10 dollars from a local surpluS
house. and they are sl lver·plated with a re
male BNC connec lor at one end and a
male BNG at the other, The~ show up at
!lea markels as weli and can be useful for
a variety of applications. One 01 lhe best
applications is reducinllthe drive Irom a
low-band exciter (such as lhe Kenwood
TS-430S) to fhe assoc iated naneverter,
cutllng Ihe oulput from 10 Walts 10 abou t
1 Walt. This is necessary when ueinll a tet
rode g,id-driven amplifier, Don 't put lhe at
tenuatcr at the output 01 the 10·Wat t
excltef or you'lI blow it up. These devices
are only rated for abou t 100 milliwatts or
so of power dissipation.

ThankS to Dale Clement AF lT for his
notes on converting the AM-6155. Thanks
also to 220 Notes l or the preamp circuit.
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on 1296 MH, ! Such condit ions are not
likely to be seen again for a while

As I w r it e this , Hurricane Gloria i s
churning up the Atlant ic Coast; she will be
a memory (unpleasant fOf some readers,
no doubt) b~ l he time you read this. It will
be interest ing to see il a storm of lhis
mag nitude-Level 4, approaching 5-wlll
create ma jor disturbances in propagation
on the higher UHF bands. Perhaps the
Massachusetl s-Georgia path w ili open
again. There Is certainly (joing to be un·
usual propagation observed on t44 MHz
as a result of the storm, no matte r where
it comes ashore,

Incldentall~. one easy wa~ to set up a
-beecco'' monitor is to get ahold of a ru·
d imen tary secondhand television wit h
UHF coverage and pick a station about
50- 100 air miles Irom your QTH. Fasten a
UHF hlgh-gain antenna to your tower or
masl in a fixed position to wards that ste
l ion . Ouring periods 01 possible enhanced
propagation. leave tne set on while oper
ating othe r bands Or work ing around the
house. You can be tipped ol f by increas ing
signal strenglh from the distant station .
for Indic at ions of openi ngs on lower
bands. selec t a station in the range of
channels 11, 12, or 13 about the same dis
tance awa~. Use the same method of fi x·
ing a beam to your mast. Try 10 use a
narrowband beam, and il necesaery, make
one. A 220 beam wil l do the trick if needed.
You don't nood to see the picture. lust
hear the aud io. For that matter. a radio re
ce iver wil h TV sound would be adequate.

u.fs wrap up this column and our dis
cussion of 220 by publishing a circuit fo r a
dual-gate GaAs FET preamplifier for 220,
courtesy of Kent Britain WA5VJB and 220
NOles lor August, 1985. The TI s.JOJO is a
relatively new device bul shouid be avail.
able shortly. It is cla imed to have 25 to 27
dB of gain wil h a noise ligure of .5 to .7
ca. Impressive! see Fig . 5.

Coli specificat ions are as follows: L1 . 5
tu rns. 3118"' diameter. L2 is identical but
t apped at 1· 112 tu rns f ro m the teee 
through·capacitor end. C2 is a l().pF trim
mer, The enlire unit can be assembied on
a piece 01 Gl 0 board with the foi l side up
using standOffs, feedthrou gM , and piston
trimmers to support lhe components , One
thi ng to remember is l hat GaAsFETs are
suscept ible to high rf fields' It 's best to
use some SO" of sequencing device and
make sure thaI Ihe power to the pream p
and relay drop out eetcre the 220 transmit ·

Fig. 5, A 220-MHz preamp using a TI $·3030 GaAsfET (courtes~ 0/220 Notes).
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nated type AM-6154, Is also ctterec, but
for mo re money, This un it, while o ffering
similar performance at 144 MHz, will not
cover 220 MHz. The AM-6155, wh ile in
lended 10 operate on 220 MHz, wi ll ac
tually cover 144 MHz, provided that tne
internal cavity plunger is set to VHF. You' lI
oeeo tc e~perlment wit h the va lues of tha
shunt capacncra on me inpul, but a lin·
ished unil will behave as well as the 220
ampli f ier. Now there 's no excuse for not
work ing the 220-MHz lropo ope nings!

It would appear l hal grid-square mani a
has caughl up wilh us all. The pasl ARRL
septembe r VHF QSO Party featured more
etancns operating portable than I can re
call in a long time. Some went out o f lheif
way to put such rare grids as FN 51 In
Cape Cod on the air on 144, 220, 432. and
1296 MHz. Othe r operations surfaced from
EM 85, (Tennesseei North Carolina border).
FM 08 (West Virginia). and FN 25 (Quebec).
Conditions were generall y mediOCfe, ex·
cepl fOf some sporadic openings on trope
on 432 and 1296 MHz, and a fairly good
trope opening on 144 MHz Sunday night
towards tne end of lhe conlest. Whal a far
cry from last Seplember, when the storm
lashing Soulh and North Carolina crealed
such intense lropo conditions that sta
lions in Massachusett s worked Georgia
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screen lead hom leedthrough GS on the
lube enclosure, and insta ll this circuit in
series. Finaily, add a 270k·Ohm, l ·Walt re
sis tor from f&edthrough G12 10 ground On
ltle l ube enclosure. This will ensure lhal
lhe SCreen does net take on l he polentia l
01 ttle 2000-voll power suppl~ when not
connected , ISee Fig. 4.)

There you have il! II cou ldn 't be much
easier. The unit measures 7 inChes b~ lS
inctles b~ 18.5 inches and will lit on a
good slurdy operating table , The blower
migh t be a bit noisy. but It' s a small price
to pa~. From ail repo rts, these units are
fa st d i sappeari ng Irom lhe Fair Radio
warehouse in Ohio, and allhough I'm Sure
the~ have a large stock. it can't last lor·
ever. Note that a similar ampli fier. desig.

SO lDE~ l UG

f ;9. 4 Don'l /orge l 10add Ihls rtJslSlor.

Ut:AI.ERS
Your company name and message can contain up 10 25 words f or as li l l Ie as

$150 yearly (prepaid), or Sl5 per month (prepaid quarterly) . No mention of

mail-order business or area code permitted. Directory text and payment must

reach us 60 days in advance of publication. For example. advertising for th e

M arch '86 issue mU,1 be in ou r hands by January l st . M ail 10 73 M agazi ne,

Peterborough, NH 03458. ATTN: Nancy Ciampa.

ORRECTIONS
A lew gremlins crept into OA4KO'e article. "Toss Oul Your Tubes,"' which appeared in

the November, 1985, issue ct 73,
In Figs. 1 and 7. capac itors marked nF should be marked pF, Variab le capacitors Cl ,

C4, C6. and C12 are 1-8 pF. In Fig . 7. C7 is 500 pF.
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AM HELP
We .'. ".pp~ / 0 plO" ,(je ~.m Help 1111

inQ' ,, " . on • spa~". II.bi. ~III . We
If_ 1101 ~ppy ..1tMl _ ",e". to l u e " me
'rom 0 1_ "" r,.. to deel~ cryp rll;
nola. 5er. ../«I UlfItJ.bly 011 ~.,.a

poSlClltdS and~, .".a scnp. of paptH,

PIUS. fyP* Of print 'IOU'~...SI (".. 'Iy'1
doub~ ~c.d. on an S'h ~" ,, ~ .1tH, 01
paptH _ltd u'. " pt>«. 'lfId /o -..ca.. ,., .
IMS .._ . appropria te . A/.O. ~" ,".I ta

.. MI M JotN< I.t . • MI. M not a" ""J. " ..,,1t:Il
CtJ<J1d W I" ".,M Of a" ...,..H and so on
Hard as " may t» 10 NI_. _ . ,. nor 1.
mm., "III" -..y pl«>e 0 1 eq...ptJ'I¥I, ....1>

,,1.<;1.., «1 on Ea"" 101 the I• • ' 50 ,-.' 1 '
T/',."•• lOT 'IOU' ~.r/Oll

232C in terlace. Can sam""". give me ad
v,ce 0l'I tlOw to use this computer fOf RTTY
or ••• code tt1ade<? M~ HF rig la anlCOM
IC-"~.

Roo F...n. K3WJl
1660 St..rbtIdgoII Dftno

SewicU.y PA 151U
(412\0366 6063 ..anl~

rm Iool<ing lor inlormation about an
IT805IGRCpa~ler.

Jim Ashworth K40SJ
Rou1. 2, 80. 21&

Chunchula Al 36521

389, and I have R·392 par la eveneere tor
j ust Shipping charges (so, ')' . no tubes !l.

Tarry O'Laughlin WB9GVB
161 Ohio ......" ...

Madi. on WI 537lW

I am looking IOf achoematica Of. service
m anual ' Ot a n HP ANIUSN· l 05A OSCillo

",,",ope.

J . Crockett
Rout. Z. Boa 143

Wa lla Wa lla Wit 99162

I need • SChematIC diagram or 1l.ervK:e

manual 10 ' an Okid. ta M ,eroUn" 82 .0.
prin ter.

M . ...ln Mos. W4UlU
80. 211601

AI I. m . GA 303S8

I ...., acham.IOCI and ....... i<:" in lorma·
tion l or a BC-l086 and a BC-I068IA ....
c.....

Does envone have any ham·rad io pro
grams for the Hewlen Pac~ ard HP87 or
HP75 compu ter?

Or. ten Flshm. n KC2f"W
305 H. llon Rd.

o.wlll NV 1m 4

I need service information and . ache
matic l or an FOK 750-.0. 2-meter all-mod",
maOf! by Fuku Varna Elec tron iCll Co. ltd,

M . rt< Edwards NU GJ
3204 W. lnul 51,..,

Port H....... MI 4&060

rm looking 'or a set 0' relayll tor a Swan
1011, a manual lor a Tempo $1 HT. alld
accessories l or a Kenwood T$ 52O.

Ton, ByfVm KIdIVFN
:lOtKl 'Wftl 5th

Ot1umwl IA 52'501

I .m looking lor InlormatOOf'l 011 ull"'g an
Apple II . to rete;"" we. the< l ac , im;le.

I hOI"" a Radio $tlack PC-2 compuler
WIth a c ~ ......t1a inlerl~. printer, alld As.

I need a "",nva.1 for an Ampe. SP~
instrumen tation ' ecorder and an original
R.39OA manual. fm aisglool<lng l or an R-

Ellz. bath St-han
PO 80. 246

Pambr..'" MA 02351

Oa Alcom KA6COE
741 £1151 Gr."""'",w A....

Sioarra Malin CA 11024

TEST EQUIPMENT
RE·CONDITIONED AND

LAB CAUBRATED
UR....25 SIGNAL GENERATOR. to 11HZ TO 50 "'HZ
AMICW MOOULATlON, 400 '" 1 KHZ. RF OUTPUT
G-:N OR G-1Y PRECISION 50 OHM STOP AITEN
UATOR. SMALL PORTABLE UNIT $245 00
UR....26 SIGNAl GENERATOR 4 MHZ TO 405 Mtil
CAlIBRATEO OUTPUT 0 TO N . MCOULATlON aco
1000 HZ. CALIBRATED OU TPUT ATTENUATOR.
SMALL PORTABlE UNIT. 245 00
HP606A SIGNAL GENERATOR, 50 11HZ TO 65 MHZ,
RF OUTPUT 0 1 TO 3V IN 50 OHMS, CRYSTAL CAL·
iBRATOR, 400itOOO HZ MODULATlON 37500
HP608C SIGNAL GENERATOR 10 MHZ TO 4f1O MHZ,
0 1 MIl TO 1V RF OUTPUT INTO 50 OHMS. AMICW
OR PULSE MODULATION, CAoLiBAATED
ATIENUATOR 34500
T5-51OJU SIGNAL GENERATOR. 10 MHZ TO 420
MHZ, AMiCW OR PULSE EMISSION OUTPUT VOlT·
AGE 0 TO ~V, CALIBRATED ATIENUATOR, 400/1000
HZ MODULATION 295.00
HPI U A SIGNAL GENERATOR 900 TO 2100 MHZ 05
MV TO tv INTO 50 OHMS. INTERNAL OR E.TERNAl
PULSE OR FM MODULATION CALIBRATED
OUTPUT. 34500
HP616A SIGNAL GENERAToo 1 8 GHZ TO 4 2 GHZ
CALIBRATED OUTPU T 0.1 MW TO tv INTO 50 OHMS
INTERNAL, EXTERNAL PULSE 00 FM
MODULATION 37500
HPl l1a SIGNAL GENERATOR 3.8 GHZ TO 76 GHZ
01 MV TO 1V INTO 50 OHMS. CALIBRATED OUTPUT.
iNTERNAL, EXTERNAL, PULSE FM AND SQUARE
WAVE MODULATION 37500
HP!20A SIGNAL GENERATOA 7 GHZ TO 11 GHZ
CALIBRATED OUTPUT 0 t MV TO tv INTO 50 OHM
INTERNAL. EXTERNAl. PULSE AND FM
MODULATION 450 00
SG-557IURM-52 SIGNAL GENERATOR 3.8 GHZ TO
76 GHZ, 0.1 MV TO tv INTO 50 OHM CALIBRATED
OUTPUT, INTERNAl. EXTERNAL PULSE f M AND
SOlJARE WAVE MOOULAnQN MILITARY VERSION
OF HP-6tBB 32500
SG-13IU AIRCRAFT VOA/1LS SIGNAL GENERATOR
RANGE 106 MHZ THRU t359 MHZ AND 3299 TO
335 MHZ, OUTPUT SIGNAL INCLUDE \lOA, LOC
AND GUDESlOPe AND 1000 CPS $AME f'S COl·
lINS 479T-2. OPERATES FROM 28 YOC AT 3'1> AMPS
BENCH POWER SUPPlY OR AIRCRAFT BAmRY
IDEAL FOR AIflCRAFT RADIO REPIIlJA 28S 00
JERROLD 900A SWEEP GENERATOR. RANGE 05
TO 1200 MHZ. 0.5 10 400 MHZ SW£EP 'MOTH.
OUTl'UT IS FLAT SOB 10 fIOO MHZ, 1 SOB 10 t200
MHZ 8UIl.T·IN RF DETECTOR 325 00
HP5551M518 SPECTRUM ANAlYZER AND DIS
PlA.Y SECTION. FREQ RANGE to.1 "'HZ TO 12 GHl
TYPE N COAXLAl INPUT. WITH EXTRA WAVEGUtOE
MIXERS RANGE CAN GO TO 40 GHZ. TEN CAU
BRATED SPECTHUM WIDTHS 100 KHZ 10 2 GHZ
SENSllMTY uP 10 _ 100 OBM 1,650 00

WE ACCEPT VISA. lIlfC, OR CHECK. AOO SHIP,
PING. WE SHIP BEST WAY. SATISFACTION GUAR
ANTEED. IMMEDIATE SHIPMENT, PHONE BlU
SUP 704-52"'751'.

.. ... IIi: P IL...ECTRO....C ..~WCO
... ~A

HIGI-IWAY « 1
OTTO. NORTH CAROUNA 25763

,..
Sl ,59

HIIU 89
100SS.&9

$I 79
' k

J1S1 .00
101$1 .go'}.."S119
l o/S2 IS

1300
$I 25
SU S

"00

$4 ,~

$l .SS/I "

Call (305) 893-3924

G,oullding str,p, hi• ...., duly I ..bu l. , br.id
3/16 in. linned coppe,< 10C11!.
3/8 in. tinned COllP'"' . _ 3OcIh .

RG8U,20 !l ,PL,2'5gea end
RG21 4U dbi Sliver sn,e ld, !>(lenm

CO NNECTORS MA DE IN USA
Ampnenol PI·259
PL·~ Teflo nlSllver
PL·2S9 push·on adapler Shell
PL 2S9 '" 50239
Doubl.. "" ale Conneclor
PL·2!>1l Doub'.. Fema le Connector
t u palen cor" '" RCA t ~ pe p lugs eaen end
Rl!'duc", UG 17Sor t 76
UG2S5I PL·2'59 to BNC,
ElOO", IM3S9,
FS9A iT V t~pel

UG 21D,U AmpnenDl T~pe N ..... 'e tor RG8
BNC UG88CiU male
). t 6 ,nen "" ... .. PI"II tor Colhns el e
UG273 BNC 10 PI..~

FREE CATALOG
COD ,del S2-oo-FlA R.s. add S... sa... T..

RFPRODUCTS
P.O. Box 33, Rockledge, FL 32955, U.S.A. (305' 631 ·0775

LOW LOSS FOAM DIELECTRIC
RGB. 95"'- Sh>eld S1 4 95/1OO II . or 17c1It.
RG59IU 70"4 copper brald ~_.. ..._._.._._..9lJtI.
RG8U fIO% Sh>eld IkllI.
~SBU fIO"'- Sh>eld 07cllt.
RGSBU 95 ' ,. sn...ld 10C11!.
~!>9U 100' , lOll Sh>eld, Tv Iype .~ _ __.10$1tL
RG8U 97 ' 10 Sh>e'" 11 g.. i~"' . Beklen 821. . " cl lI.
Hea...., Duty RoIorCaDle 2,16gao&18ga 3kI1t.
~lorCat>Je8,con 2 18g.. 6-22 g" l kill. O.ders "nde' SJO 00 add S2 00

Connec tors-shipping 10% add ' l, 53.00 minimum
Cable -Shipping $3.00 per 100 ft .

12240 NE 14th Ave,. Dept. 73 , No. M iam i, FL 33161

r---------,,.---.-------- UP YOUR ERP-~
MAGNET MOUNTS

For HT owners operating inside a vehic le and want
ing increased TIR range, RF PRODUCTS has the low
cost sol ution.

Remove your BNC antenna from the HT and mount
on the RF PRODUCTS BNC magnet mount. Install the
magnet mount on the (OOf top and connec t the BNC
co-a. conn ector.

The magne t mount (part no. 199-445) hall 10 teet of
small 151321 co-a. with BNC conectcr enecnee.
PRICE $15.95 M.O. or cashiers ck. via UPS gnd. Fla.
residents add 5% tax, for air UPS add $3.25

The RF PRODUCTS Magnet Mounts are one 01 the lew mounts available that can be repaired
should the co-ax cable be damaged. The large surface area capac itance d isc provides proper
ground plane coupling lor 114 and 5i6 waveleng th VHF and UHF antennas.
MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CO·A)( TYPES,
ANTENNA CONNECTORS: BNC. TNC, 1 11S" (MOT.), 5/16-24 STUD, 316-24 SOCKET.
CO·AX CAB LE: RG·1221U, RG-58A1U, min! ax.
TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N.
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TTY LOOP

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 27208

Th,s is I c razy monlll. On troe one hand .
I 1'1."" been plann ing tile c Ofl tent 01 tn ,s

month" e<.>I umn 100' months; we n.",,_
lak,ng . Ioolc II II'M! mal••n al yOlJ .11 1'1......

$fInl in ilIbout vI' iou' eompu ter RTTY p.ro.
g••ms. On ,.... otr.r hind . k Ind 01 • ',adi-
1K)n has .,;sen ,t l'l the Decembef luue
...he<e we 'Ike I a lk through the rTIiIfkel ·
place, so to s peak Then aglin, 13 blew my
mInd w,th IfMt Silvef AM'vet'sary issue.

My SIncere thankS to INCI'l afld -V
one 01 you _ f\aA'Ied me. and I suppose
th,S column. lew tile Sltve< Eagle IWltd. To
be soct>osen means qUIte . bit to me and
certainly spnks 10 the 'Nde<sh,p 0 1 th is

column, wflic:1I many 01 you 1&11 me ia tile
IIBt 11111'" you t um lo ...~ your " _ 0 1
73 1m"" in '''' ma il TI\en again," i. kind
of • •lln ling to ...hno Ihal Ihi' "'-lIal'ne
lias been PUDl 'Sfled two mofe years 'hln
Joll""y c.rson nu bMn on ' 'The Tonight
sr.o.. "!

well , this month ",rs _ what 11101 you

Comm<.>d<><11 USO!f1; had 10 ....y_"'ow, I know

tna' I am going to e-tC:h $OI'Ile flack 'Of
this . bull ...111 l0oi< It bolt> VIC-20and C66

PfOQ'ams together 'his month. F.om tile
Ielt&tS I have receIved. i l appears tllat
many 01 you wtlO are using one 011_
mach ines h••e u sed the ctner, also.

TherelOle. lumping _ a apprOPriale,
I want l o apologize .headollime 101 not

having $OmIt 01 I lle m.nul.Clurers· ad
dresses Ihis monlh. II seems Ihal some 01
these folks do nol ad_Itse where I read.
nor did tbe amaleurs using the programs
send in any speci fic inloomallon. So. some
01 what I pass along will be essent iall y all
thai I recei .ed.

Jer"l Wili hrauch KiHZI. in S!. Paul, Min·
nescte. Is using a C-6oI com puter WIt h a
RAK Elecl ronics program. He Slates Ihal
it Is . ary easy to use and Ihal he was ab le
to in terlace it to a DT-600 demodulator
wi t h an In veller c h ip and transistor .

Sounds stfalghllorward, and Jefl)' Is happy
wi th the setup.

By tar. tM ugh , Ihe great bulk 01 yOU
SIIIIm 10 be using a select lew RTTY pro
grams, In no particular order. lers see

what $OmIt 01 you ha.e to Oller up.
Kant n)nICS, a company wM se name I

should ha.e In a one- key macro on my
word I"OC"llSOl". puIs oot a I"ogram catl«!
Hamte ot 101" Ille CommodOl"e compulers.
0"., 01you te rt thaI " thSl Hamleol packaoe
is af}$Olutely l ir, l rate. l Oon '11 bothar WIth
Hamsoll al a ll . fOl" i t pales by comparison.
Hamlexl l ea tu res len me, sage butters
Ihat can be any size. aIy~ Iran, ·
mIt Duffer Ihal delault' to 256 byI"11 bu l
can be sel to any aize, automot iC Inaef\iOn

ETTERS

IQUALITY, NOT QUANTITY I
I am not • hllm. bul I .m WQflung on 11

My wish is to make my f,rst ~Skad" Wll h
my fall'lel. W.fH8K. on C1uistma, Eve.

01 the time 01 day. automallc relurn 10 re
ceiva. and diddla mode

"The sense 01 the RnY , Igna l can be
inver1ed on bolh lIansmil and receiva. in
dependef'llly. Aul O CR and sulO LF can be
S>I\AflI<l<l 01 dlsaDled. T1'Ie aott warll will
alSO tr..n"",il led lites dlrl!ClIy from dial<
0< l aPll . Tile buller a'ea i, part itioned
..mong the mess-age bu ller. the Ifan"",it
bu ller, ..nd wh..t,.....,. is lett .,..... is given 10
the holdIng bu l1er whiCh stOl"l!S a ll tran..
mitted and .ecaived 11101 on a FIFO ba, iS.

" On tr,e C-t\.f .. pprox lmalely JOK o f
tM.I ller is available. and app<ox lmately 3K
on ..n u".,xpanded VfC.20. As an added
Donu&, Haml ext on the C6f gener.I....
w,th the inl .......1 C6f sound chip. RTTY
lones which are W!r)' c lose to I lle 2125
.tMl 229!>-Hz Sl and..rd lIequencies. Ham
leol on tile VIC-20 a lso OIlfI9'ales lones.
bul because 01 tile limited frequency .....
OIuliOn 01 I IIe VIC SOUnd cl'I ip. t ile tones
are no! suilable.~

Anoll'lel 01YOU . .. rso using Ihls sofw-are.
.ela1es Ihal In using I lle VIC...tile worsl
f....tme 01 tile VIC for RTTY is Ihal ' I can
nol $live to d Isk 01" taPll whila copy,ng ,
Th ia ........ns that at least 16K 01 added
.........".,. is highly desi.ablll to allow ade
Quate _ .... buffer."

All is nol golden, however, as one 01 you
w rote... the Hamte", plug·in modute I
tr.,h-<=anne<! auer the linear amplille.
'tr&sed the ROMs. II had no shielding
whatevl3I."' OIl, well.

Microlog 's AIR-1 Is anotller RTTY Inler·
face many 01 you ha.a had eXPllr ience
with. One of you says thai " the AIR-I is II

fine piece 01 equipment. It h as a lot o ! de
.Irable teatures: It is easy to operate and
does nol requ ire a tape or di sk drive 10
load. All in all It performs we ll. I do nave
one majo r compla int, and therein IIe9 my
problem.

" The AIR·1 is noisy. At least it is when
used wllh my rig. When ' turn on the C·64
withou t the AiR·1 Installed the re is II very
s ligh t inc rease in background noise. The
noise Is barely percept ib le and does nOI
cause the S need le to move. Howe.er,
when I have Ihe AIR·1 cartridge In place
and turn on the compuler. the S needle
lumps between 1 and 2 units. It is rea ll y
noisy! I have tried any number of Ihings
Including .OOI-uF caps on all connectOl"s

and passing me shielded cable Ihrough a
lo ro id coil. Nothing has h..d a signil icant
Impact on the selflleneral ed noise

"T he end result of tile noiM is Ihal I
cannot work the weakef slations. Thai is
nol se<ioos. just I rustrat lng."

01 course, those long l isls 01 ice-cream
lIavors are lhere because we all ha.e dil·
leren t l . sl .... and the Silme ooes 101" RTTY
terminal I"ograms. Anotllef of you liked
the AIR-1 . and added Ihal although it did

In relerence 10 Mr. Monte Stark KU1Y's
letter in the June, 1985, issue 01 13. I ha..,
10 8O",e willi h im on keeping the MOISe
code porliOn of the . mateur..adlo license
t...t. Wilh MorMcodeas a way of separat·
ing I lle truly Interesl ed people from the

" slobs" on tile Slr9ll1. It can on'y ........n •

not come equipped 'o r transmitting 85O
Hz shi lt, ~ic rOlog was ve"l helplulln ma k·
inllthe modi fication ,

And Ihen Ihere'S the AEA CP·1. You SIIe.
there again the opInions fly. Anothe, help
tUI company is credI ted with adapting this

de. ice to transmIt tha sroHz signal Ire
Qu ired by some $8Nlces) tha t it does nol
normally trer emu. On the noise front, the
affected staliOn noled Ih.t " t llere was
IIOfWl 01 Ihe sell-generated noise. It was
QUIet. What a plea,",r. 10 use."

In general . 11 woo ld appear that all 01
these units l"Q\lidot • good Interlace fo.
the ham w. nl lng 10 pI.lt hIS VIC20 0.- e--M
on RTTY . Each has f$Ollurea atMl options

lnat ....ke II slightly dIll....,," II you l0oi<
aroond. you can lind fol ks boosting 01"

Du"l'ng each o ltham. Good luck. and I will
kMt) you P'O'IIId on whatever else I hear

"."
My thllnks to all t". o therS whO sent In

inf""""lIon on their sysl em&: David Rea
_ N."'TY. In Hunl svi l le. AlaDama. BIlly

NlelMA WB.fAPC, in Radc liff, KentUCky.
Cdr Wil li iSfTl ~iUn N1CA OIKA2WR, and
Robert Smils VE1E~D. in 9ril lsh Colum
bia. Aiways apprec iated, 100ks,

Okay. get your .... Iking gto-es on as
your f ingers st'oIl.1ong 13 BouleYard. tile
Ii".,st shoppong d,Slrict this side of Radio

Row. II you don 'l get that re lerllOCll. l0oi<
UP __• in QCWA atMlask lor . n inl l3l

l"etaliOn. Onee again, ,t IS time lor 00' at>
nUlll "'lIrCh lor t ile RTT'I' goodl'" on !WIle
In IhSI pages of the Oc tobel isaUll of 13.

We lire going 10 ignore I ran K eiVtlfs and
l he li ke (lIlthough I know that you need
l hose 101 RTTY, tOO) .nd jusl 1001< 10.

RTTY·spec illc manu tllCtu'ers lind deai&tS.
WII hit pa"chn on page 8. with an ad I rom
ege. Inc.. l ea l u r in g many of the RTTY
packages mentioned above. They h ave l he

cryptic " CA LL" to r some i tems Ins tead 01
a price. so maybe you can haggle. T"I their
ten.nee number. 1~.f19\l. and lake
a shot.

Page 25 feat urea an ad from Micro log
showing their AIA ·1 mentioned alXlvs. I
shou ld note Ihat Micro log mo. ed some
ti me baCk, so SOme len ers Or the like may
have been loet In the shu!!le , Anyway. tell
Ihem Ihat " RTTY Loop" sent you when
you CSI I o r write them II you are mterested
in l he AIR ·1 o r any other of their ceooccte.
Their addren Is 18113 Mooney Dri ve,
Gaithersburg MD 20819.

Buried In the Barry Elecl ronlcs Corp. ad

on page 43 1s men tion ot all 01 those RTTY
Inlerfacas again. Stili no prices, though.

Hmm, Ihis could be In te rest ing II you' re in
I he m arke t. Drop t hem a note a l 512
Broadw.y. New York NY 10012. and S&II

wha t lurns up,

Another one 01our manufac turers, AEA.
f..lures their new CP· IOO Interf ace on
pageM, Fealuring all kinds of shilts, baud

rales. and lealur.... illooI<s li ke QUI te a lil
lie package. Anybody using one yel1 AEA
can be reached al PO 80. C211lO. Lynn
wood WA 1ltlO36. No. Idon' t know hOw lhey
can oo .1I 1hal ....nulacturlng in a poer-ct
"ea bo• • either

A surplua deal.... H&R COI"po"'liOn, lea·

more Quality person WIll be operahng lhe
IIam bands. inSlead of some e• .caer- ..no
could care lesa wnose OSO he is interler·
ing with.

Now I 'eallze that tl'lele a'e " slobRtypes
in t1'4 a....I ""'r I...., aiSCI, bul hOw would
you feel II 11'4 1'1..., I)&ndS tQlJnded like
profane Channel 191 How would you teel
hawing one 01 thosa loud mou th ed. no
blained. toilet ·longued individuals poI lut·
ing the alrwa.... while you a'e try;ng 10 in
Slrucl you< wife or your cl'Illdren on I"oper
I"ocedu res and radio etiquelle1

Being l he~ of a RMlficled Radio-

l ures a cabinet 10' a Model 28 KSA Tele·
lyPll" in the ad on page 59, Cheap, yel . I
have no idea who wou ld want ooe. per·
haps one whose presenlly-owned one is
all scarred up, bul they migi'll ha. e other

l)OOdies. I guess a note to them at 401 E.
Erie A.enue. Philadelphia PA 19134, migi'll
pry loose a " fr ee catalog."

The Ma n in Company. operal ing out 01
another ccst-cuce bo. , ad\/tlrt ises iI box
meant 10.- TRS-80 Model IIU.f RITY on

page llO. To date. no one has wlln en that
they are using Ihis thing. bu l i t you're i t>

tereeteo. they ara at PO 80. 982. MiI"I5
ville WA 98210.

Hey, AU has eoctner ad on page 81
(Ihls one a whole pilgel to tell you .bout
their ATU-1DOO Advanced Terminal UM ,

Enough tea tcree 10 knock your SockS
011_1 guess, at a IIrice to ~Ich! II you

need th is level of equ ipment. at leut the
ad lOoks good. and 1 ilm sure lIIat AU
would be del ighted 10 inundate you WIth
informatiOn. Send a note to the same post ·
otte e bo. menlioned aDove.

Lel"s not forget MFJ. "'""Oae th ree-page
ad appears I,om pages 91 through i3.
There's plenty of interest to tile RTTYer In
this ad. including their M FJ· l 22.f RTTY in

te<face. They ha.., a toll·"ee numbel 10
ca ll , 1-8C1tl-6t1·1llDD; give it • t"l.

Finally, Ka nt,onics is showing thei r new
UnlVl!f$lll Terminlll UnIt in their ad on page
95. Anotl'lel ot the h igtK:lass new demodu·
lal Ols now availab le. this one may be just
what you'", IooI<lng 10.-. I should think lIIat

a Ietlef to 1202 E. 23rd Street, La wrence
KS 66O.f6. shOuld produce some re.... lts,

WIlli. more and more. I am impressed by
the number 01 manufacturers cal ering 10
the g.owing ATTY market, Be sure, to lks,

whf!n you conlacl these advenise.-s, thai
you tell them that you saw mention of
their products In 13"s " RTTY l ooP " That
is impanant to us-and to them, so that
they can tell where that valuable .<"ertis·
ing dollar is reaching me most readers,

I have received se. eral plctu,es 01RTTY

shacks worldwide. Would you be in ter·
estee in a " Shack ct the Monlh" or some
such1 No contest . no awards, nothing like
thai. just a chance to see another ham's
setup on a semi.regular baSis. Let me
know. If mere is some inlerest, we will put
i t In

I have been t)usy between th e mall al
Ihe above ad dress and Com puSer. e
(75006,2501). If you are waitin g lor a re
sponse and 100 much time in you r lrIew
has gone by. don't be shy. Drop me an·
ol her note and l ell me so. I do gel behind

now and then.
Ned month we will look at a compu ter

that has had its share of ups and downs.
At one lime there were a hal f -dozen mag·
eztnes devoted to tnre computer, As I wri te
Ihls. I learn 01 the demise 01 the ".,. HO

last 0".,. wh ich wil l merge WIth a sister
publicatiOn soon. I do nol th ink thiS re
uecte on IIIe computer but on the puDlish·
ing induSI"l. OIl, wh ich compu ter1 II you
1'1........'1 gueased yel . I'm nol going to spill
i \. Just be sure not to m iss next month's
COlumn_

l e'ephone Opera to.-·s Permll and Delng
able to operate o n I h e H F. V HF. and
26626-MHz frequencies of the Civil Air Pa
Irol has taught me to be I f1\OfIIl"ollCienl
radio operatOl, and I aPP'OClatel1le "c" an
ai /WaysRof the CAP. So thOse 01 you out
tl'lele In amaleuHadlO counlry ShOuld ait
b ack and reeva luate the goodness in

keeping MOfSI! code and l he lu " "...a 01
thOse wtlO dO nol wish to tearn i\. Just Da

cause It works lor 01""" coo ntries to 1Ia...

a no--code license does nol neceuarily
mean It wilt wOrk here in tM States. As fOl"
13, well you guys keep up l he good WOIk. I
truly enjoy my person.1 copy each monlh.

•
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IIIob Hil l W4NtM
c.w.. A.opirb IA

Aller a ll. why pay $5OO.nd up for an in.
' e"ace capable 01 onlV one lhing. when
fOl half of that you can get an interlace
UMble on lou. modes? n makes abso
lutely no sense.

Al ltle same hamlnt. anotl>el packet
prOponenl declared. '"Packet Inteflacn
will be below S200 by 11\8 end of tl\8 year' '',
but toe ca,elully lalled 10 speclly wlllCIl
vear lllis miracte will tlappen,

AI 10 packet being "'erTOf·free." I serj.

ouslV doubt that it is, 01 will be. even on 2
mele.s and above, Remembe._ AMTOR
was claimed 10 be absolutelv elfo.-hee
and I think fhat was pro.en ",.ong later on.

Anothe' Ih ing thaI'S overlOOked is the
bandwidth used by packet. At 25 wpm, CW
Is aboul 100 cyc les In "'iat h. So at 300
baUd. packet Is about 1200 cyc les In
wid th. And, at the speed packet keys a
"ansmiller. ....ear on Itle .elavs is severe.

II. and irsa tluge if. packel Can be made

.1I000001e 10 lhe a"",age tlam, II may SU'·
vi'lll, bu l as long as il 'ema,ns as il Is now.
a netl ham's loy, lhell if won ', have much
CtlillflCe 01 SUfVNat. How manV reader-s re
member - narrowband voice modulatlOl'l
l NBVM)."' wtl ich ",as supposed tode away
""Itl SS8 a.ound 19781 UnleSs som8!t1lng
happens. packel will go Ihe same wav·

Gelling back 10 satelliles for a moment:
II's al ways amused me 10.ead thaI il onlV
takes about 200 WailS e.p 10 access as.
CAR 10. U Ihat's so, tlo'" come wheneve,
you see photos or a sta tlon's antennas
l he y',e al wavs .unnlng 25· 0' 30·100t
dishes Of s tacked 12-011e. · t 2 aflavs?

Oill ry P1Iyne KE6CZ
F....sno CA

____ SPST
»< SWITCH

Andy Pickens WBsaWF
san Antonio TX

TOP

HM6264 on tl\8 llOttOln, so It>ey could
Slta,e conneclions. I made a liSI 01 Ham
soft connections by .racing out tl\8 origi·
nal boa.d, A single· pole. single-ttlro",
swilch was mounted on Ihe board to se
lecl eilhe' the memory or ftle amaleur p.!).
g 'am . To l urn Ihe memory on, +5 V is
app lied bot h 10 pin 18 or Ihe 2732 arnd to
pin 26 On each 01 the HM6264s. When
HamSOrl is on. 2732 pin 18 f loats rattler
than beingg.ounded.

~lIy. I don't believe packel will
........ replace CW/RTTYIAMTOR, though il
migtlt ha.e some uses; unless p,ices
corne dOwn, it will remain as satellile (;()mo

muniea.ions has. s.rlCtly a rich ham's 10'1'.
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FLICK YOUR VIC

Ctlftws. Bu l ...... tla...... a dual problem: ~k
01 popul.lion on l he tlam rreqUIItICies will
lead 10 ttlei. loss and ultimately 10 11\8 10$$
01 t tle hobby; the lack 01 population will
become ....orse II would-be ne....comers are
notlnteresleCl In loln ing OU' l an ks, Ttols Is
Ihe onlV re.1 stab at a solu tion Vel pro
posed and II appears 10 be one wh ich has
been given muc h l o retho ugh l. Ha m s
spoke OUI egal nst n<).Code. He'lI la a com·
promise. leI's put a",ay pelly dille ' lI flC<ts
and gel betlind It 101 Ihe conlinuance of
QU. 1'IObtly.

S",i lCllabie Hamsoft 'M 'fOIl' VIC·20. Nore Ifta, tI>e midale HW62'6-1 iir located on tile,.
__ .~ 01 tl>e board.

You mighl be inl8lesled in kflClW,ng ttl.t
Ihe VIC20 memory ex pansion ('VIC RAM
ilica tion: Part I:' January, 1965) described
in 73can live In tbe same boa.d and share
expanslon·port con tacts wilh a ROM

I bough t my VIC to use as a RTTY mao
chine and vo",ed not 10 get hooked On the
computer capabilities, but I didn'llike bav
ing lo pull my Hamsoll ROM pack out or
tile expansion port 10 return 10 notmal
compulflf opeIation. I soon lea.ned that I
COUld lum 011 HilImSOIt bV applying .5 V
to Pin 18 01 the 2732 EPROM, and I in.
stalled. tWItch 10 lum il otl and on .

I laid OUla boa.d wittl two HM6264s ilInd
I he Ham ao" memory on top and one

I DISK DOPE I
I PROVE IT, PACKET I I lead you. article concern,ng Cllskettes

I I ' ' r 'G,ve Your Disl<s • Ptlys>ea..I.
H

OCtober,
198!il and whOleheartedty ag.ee wittl you.

________________ r\IEI been 'ead,ng abOul and IIslening 10 QbSerfalions, The besl dIskettes Illat I

discussions on paCket .aClio. Some seem hillve seen th' OIJgh ttla mlc.oscope a.e
10 want 10 believe !tIat inl ,eplace RTTYt Mau ll. Tt>ey tla.., ttlll smoothesl su.faces
AMTORICWIASCII on all bands. and the besllubricanl. 3M appea.s to be a

Al a ham resl, one proponent or pack el mlddle-of·the-eoad produc t as ral as su.·
advised ali those auending to " Gel rid Or race q ualitv is concerned. Verbatim is
you' CWIRTTYIAMTOR gear now: bV the no th ing more fh an 3M quality, nvean al)'
end of the year packet will be tne onlv pea ,s to be the sams ttl lng as 3M but w ith
mode usee on ttlose subbands. ana you a beUer poli sh. I conli.med thalftle OVsan
won't be able 10 e.lln give a",av that otner law m.terial Is in rac l p.ocured rrom 3M,
stuf!.·· HOWhll ",as ab le to say tllal Wlt tl a Some 01 1M ba rga in disketles lend to vary
straigtlt l ace was rall>el amazing greatlv from box .0 box and. in fact. trom

dIsk 10 disk. Ttle old adage. " You gel ",hal
you pay 101:' is certainlv true wilh disk
eun. Very good article,

WAKE UP1 '

F.om a rulure Novice to all vou old·lime.s.
God Bless.

John E. EV_I FlFI·K7
Dugway UT

we are in sorry shape, I I..r, A c.sual
chal wilh our seclion Mal'laQltr _led
Ihat manV am areurs In Neblaska a re
agamst ttle ARRL enhanced Novice privi.
leg." proposal, some ada mantl v to. If t tlls
Is true !tIroughout tM US, I t tlink we tlave
big p.oblems In that I bel le. e Ihis is lust
the attllude that will be the death or ou r
tIobDy, Look at l he numbers on page 9 01
Itl. August t965. OST. Ttle numbe'a are
,rill no, in our laVOl'.

One Ol.r.e l aVOfite arguments seems to
De ll'lolll tr.e bandS;ml C,Owded ItnOUgI'IilIl.
~. 0I'l, 11N11y? HillS anyone lned ccer
'I1ng .r.e HF bands fT>id.n\ofning on ill

weekdav? People ...no won. ni""" should
be made a target 01 OUr ellOfta il t~e il.
genlII.1 reeling tllat IN bandS ale 100
crowded. Tile bands cert"nlv ..e not over·
populated mosl weekdaVI .

Some .epeal&< opeIilIlOIS a'e concemed
aboullosing 220 MHzlo Nov ices because
ttlev may ha.e 10 find new terr ll ory for
ttleir conlrollinks. Yes, ttle.e aUI lots 01 re
poalers, . .probab lv more ttlan we need In
many areas, altho,,'gh nOI in Neb.aska.
Bul if Ihey could take away band privl·
legel bV state. they r.ould easllv revolle
220 here Since tM coot,ot links WOlJldn't
_ occupy a lpace of .....e••1 kHz. lei
.tone live M Hz. we alll not going to keep
ttle blind il we iust us.e II IOf cont.oI link'
we must get more people on Itle band one
way Of .notllflf. A space c.n be lnerved
101 ttla conlrol linkS bV band oI.n. as is
don. now. Novices c.n lespeel band
plans. 100: TI'>ey mUlt on tl\8 HF bands
and dO.

As one wl'lO acquinKl Novice ~vlteges

when pIIone Dpe.atiQfl was perml lle<.t on 2
mete.s. I see no p.oblem In once .galn
pe,milling Novices to oper. te phone.
This. as tlas been slaled in League li le,a·
tu.e on the su bjec t, is even less or a prob
lem no w s inc e the No . lc e license Is
.enewable, During my t,," m as a No. ice.
lhe phone privileges we' e I.ken .waV. t
h..... ollen wonde.ed whelhe ' IhiS Is a
cont.ibuling teeter 10 the -.nlngly low
numt>&< 01 h.ms wtlo are my Own age l321
or who w&<e ticensed about ,tl., .,me,,-

II" torna to wake up. fOlkS, T_ will
",n De plenly 01 room 101 tnose 01 ul who
like to l inker.nd prefer ON.nd SSB rao-

EVIEW

HY·GAIN 2058·S ANTENNA
t1 tIIere 's one thing vou soon re.lize

.!lfIf making you. lirSI con'acls on VHF.
II"S the need fOl some kind 01 gain an.

I""na. It Can be a coIl1""a'. a 5/8.wa..... arn
extenCled J . 01 a lePP. but whal_r ttle
c f'lC);ce. lhe messaoe il Clear: UnllY~ln

antennas a,e fine ror ~I or repeater
_ . bul lhey \O'OIl'1 cuI II for wNIk·aignal
OIlong-I'>aul FM simple•.

One of the clas.sic SOIullonl to ttliS
p.obIttm is tl\8 Vagi or beam antenna, Wil h
!tIIS lype of antenna. a 'esonanl dipole is
used on a common boom wiftl s_.al par·
arsltlc elements whic h lake ttle dipole's
signa l and direct i t loward ttle stalion you

WiSh to t.ansmit to . Ttle pa,asi tiC ere
menlS ess.enllally take the signal hom the
dipole and combine il into a "beam" 01'a·
dio-frequencv ene'gv so lhat ralhlll" lhan
.ad,atfllg and losing ene.gv in two bload
lobes. lllal e.t.a " is conecteo and used
efllCoenllv in one dtfoction.

Ent'" the Telex Hv-Gafll ~8-S I,...."....
ment. 2·meler beam. " is an anlenna
whICh ShOuld prove .aluable ,n FM ·sl....
pie. a.s wetl.s repealer wOft.. II also pro.

vides a noliceable IncreaSe in system
efficiencv ....hen you move r,om YOUI velli·
callv·pola.ized, uni lYiJilin VHF anlenn;r
Suddenly. Signals wtlletl we.e tlaSh ere
readable, and dlSl anl ,epeale.s wh ic h
we,e barely Ihe,e are a solid 53.

To be ce. lain. tne 205B-S isn'l the
",olld's highesl gain VH F antenna. AI·
ttlough il boaSts a .espectable gain f9 dB),
!tIere are specialized 11· or 15-element arn·
tennas wit h renectcr arrays wh ich have
l ar mo'e gain. Still , ro r the ave'age FM op·
eratcr Ih is antenna should be more than
enough,

When you rlr s' opon the 2051J.5 boll. me
lirsl IhinO VOO notice Is ils size. The boom
is 75 inches long, wh ich is Quite a bi l lor
an el'ld-fTIOI,/nted .ntenna. You aiso notice
Ihe Quality or ttle matelials used. .401 
tl'lOuOll lhe boom and antenna elementl
are alumInum. lhe resl of .1\8 antenna
pans are stainless steel. wh ich should an
su.e long life . II will also make this an.
tenna V1ftua llv maIntenance tree.

Assembly 01 lnil antenna is quick,
tnanks 10 Itle quality of Itle inSlructlons.
AllhOl>gh Ihe w.illen Inst.uctions are qUlle
crypt ic. Tele. Hy·Gafll uses very delailed
exploded .iews Or each secncn o f the an·
tenna. and just by using ttlose . iew s vou 'l l

tla.e no trouble pulling tl\8...nola lhlng 10
oelhef. lllook less than an hou, at N t BLH
10 ha.e it assembled and ,eadv lor check
ou t

AbOul the most lroub lesome part of the
assembly proc ess ia th e beta matCh. You
see, .athe' man us ing a gamma match 10
bring me antenna into 'esonance with 50
Ohm coa. ial cable. Telllx Hy·Gain uses .
beta match and coaXIal malching Irans,
l omMtr. Act ua llv a fOlded dIPOle. tt1e driven
elen>eflt presenls a basiC: Impedance 01
200 Otlms. which muSl be t'ansformed .0
50 OI'lms. TrIe coa .ia' balun handles ttl...
If you Un fInd 2OlJ.()t,m transmission 11M.
you Un feed Ih.s antenna dlrectlV. bul
you'll alill need some kInd Of m.atctllng de
~ 10 keep YOU"ig tlappy.

To assemble thi' matching system
(aile. you've assembled ltle dIpole). you
must first place I tle U·$I'l.ped beta.od on
me dipole's elements, Then tlgtlten it 10
Ihe boom w ith a sm.1I Clip and sell·lap.
ping enee t-merar sc'ew. When this is
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WHAT DO YOU THINK?
H. ... you rlfCllf1t1y pu'Cl'lased a new product that hils been ,ev;ewed i" m

II you have. w,ile and lell us wha l you I hi n~ a bOut it 73 will OUbiish YOU' COfT).

menta SO you can sha'e lhem with o lher hams, as part 01OU, conlinuing e110rt to
bting you the best in new p,oduct lnformal ion and ,,,,,Iews. Send yoo' Ihoughls
10 Review Ed ilo r. 73 M agali"., Pelert>oroogh NH 03458.

done. you Irlefl la~e the balun and euacn
II to II'" beta rod. You then a!lac h your
coax di,ectly.

I ~now thIS sounds SImple, and II is
'a"ly slraightfo,w;Hd. bul h ~e many
sl,algtll 'oads in Il le. Ih lS one has some
curo<n. Firsl. Iflere is no JlfO'fiaion for an
50-239 lemale conneclor. You muSI al·
tach lhe sI'Iield and cenle< condUClor 10
lhe""'" SludS as II'" ..anslonne< assem
bly, I lou nd lhe besl way 10 handle Ih is
was by allaching solde< lugs 10 Ihe sI'Iield
and cenler conduclor. as Hy·Oaln has
done with its balun. When thiS setup is lin·
I!hed , you a,e advised 10 wealhe,p,ool the
e nllre assemb ly, Using a lacquer such as
Krylon will ma ke short wo'~ 01 th is .

This weatherproo ling Is manda tory. II
yoo Ignore It YOU'll SOOfl ' Ind the perter

manee 01 Ihls antenna goolng downhill be
cause your coax will 1III up wilh wale' . I
used caDle putty to h.ndle this jus t 10
t>ave the abilily 10 Quickly dl ...ssemble
Ihlf>Qs III had to .

And.•ltl\Ough this meU'>od 01 matching
an anten... is qUIte luncl ional, it _kl be
I.. eas_ uSing lhe gamma m.lC" whie"
IS '.vored by Olfler manulac lu'e<S. Bela
matching is especially limitlf>Q II yoo must
la~alhe anlenna apart ta te< on,

The rest ollhe assembly InvolV85 little
mo'e than slid ing the antenna ele"",nts
th.ough eyebolts that are Inserted in Ihe
boom a nd t ig h te n ing them down. Yo u
must measu.e Ihe e leme nts to del ermine
tnetr p'oper pos ilion so the leng ths are
correct. But lh is is little Iro uble ,

As I noted ea,lie,. the boom seemed
hU9ll when compa.ed 10 Ihe rcur-eiemeot
be.m I h.ve 'un .1 N1 BlH. W1Ie<e lhe 'or·
me< binm was spaced 'or optimum gai n
on I st>on boom (aboul 40 inc",") w,lh Ii i·
lIa Il\Oughl given 10 OPlimiling lhe lronl·
lo--back ..lio. the 21168-S uSft spac'ng
whlC" bolh OPlimize" g,ain and !fonl-Io-
b8C~ ,aloo. SpacIng was lbOul .2 w._
lenglh.. My leslS snowed the l nlenna !\ad
about 18 to20 dB 01 tronHo--back 'allo. so
I"at most 01 Ihe energy was concentraled
in the d,rec lion in which Ihe Intennl was
poln led,

Fu' lhe . testing s howed Ihat Ihi! is a
b'oadbanded anlenna. As , c hOlC~ed vswr
read ings. I found that Ihe curve I had
d' awn nearl y malched Ihe one In Hy·
Oaln'S Illeral ure. The bes l..:ase vsw' was
l : t a l 1 ~6 MH z and the wO'SI..:ase was
1.5:t as I ne.red the band edges, The
metcn was good 'or my norm.1 FM coer
allng trequencies a t II'" upper end o f lhe
2"""'te< band. How_ . since il was so

bt"""'banded. I was easily 8bI$ 10 move 10
lhe Oll>e< end of tile band lor aorne weak·
Sigtl8l SSB and ON _

And. wnen I checked lheanlenna'a gaIn
wll h ano th er Si a l ion all-Oul lIve miles
away, I 'eceived a signal report 01Sg • 40.
I 'ealllll thai llIe oilier stalK)f'l (lldn' l have
~ labo<~loryilra<l<! receiving mete<. bu lthe
pe,lormance 01 Ihe antenn~ was certai nly
imp,essive since I was only running 300
mW 11 w~s even more impreSSive because
the antenn~ was mounted o n a temporary
masl abou t 5 feet of! the g .ound nea r
some conslructlon equipmen t.

Ove,all, I was favorabty impressed with
lhe anlenna. WII" tne excephon 01 lhe
malch,ng syslem. I found it perlormed as
adVllf1lsed and il handled all lhe chores I

c.11ed upon il 10 dO.
A word 10 tile wise lor those conlem

plallng Inis anlenna; Be ~wa'e lllal a l
II'IOugI'I t"" anlenna is hOhlwlll9hl, II s\!ll
presenll qUlle a load 10 I"" maS!. Use a
good 2·inch piece 01 sleel flipe, In lact. lhe
U·bolts supphed are meanl ' 0< Ihat sile
mast. The anlenna can be mounted lor e i
Iher Wlrt,cal or hori,ontal pola,ilalion.

So. 'or the ope'ato' looking 'o r Ille slep
Into the wo rld of gai n anlennas . loo k . 1

the 2058-S. It sllould work as we ll 10' you

as II did 'or me.

Marc Sle", Nl8lH
F,.minghem MA

GlB PK·'
PACKET CONTROllER

PackeHadio controllerS o ll"",,, IQ4ay
a,eof lwo lypea _ "TAPR-<:ompallble" and
"nol TAPR..:ompal lble:· A simll• • dlstinc·
tion is m.de In Ine modem industry be
Iween " Hay"" and "not Hayes : ' No one
is sayi ng Ihal Hayes modems are belt",

tnan non ·H,yes modems. or 1ft" TAPR
TNCs are bener Ih~n non.TAPRs : They're
s imply d llh"enl. The OlB PK·\ TNC (Te,·
minal Node Conlmlierj fal ls into Ihe "not
TAPR" cal egory,

Ins ide I.... PK·1

The PK·1 Is small lS'" 10'1> - , 2 ;' and
the 'IN!IOR is clear once you open " '"
case. Inside ItIe<e a rt! only thi rteen i"le
g'aled ci'cuil''''O ..bOul Iwice thaI many
,a,isloll. capaci to's. a nd t'anslators.
Compa'e thill 10 the OWl< 2!:i IC' and do;l.

en,oI dise'ete componenlS in lhe Kealh
H[)..lO.W la TAPR clonel·

The PK·1 uses a Z-80 microproce-sso<
and the popula. Ex~r2206l2211c hlO 1181 as
a modem. The boa,d comes wilh 8 K 01
ROM (read-on ly memory) and ~K RA M('an.
ucm-ecc.., memory). ~nd tneee are ilOC ~·

ete p,ovided 10' anothe, 10K o f RAM . With
lac lOry mOdiflcalion the PK-1 Can hand le
byle-w ide RA M. increasing the 10lal mem·
ory to 64K 18K ROM .. nd 56K RAM ). I'll ex·
plain why th is extra memory migh t be
handy In a fI'I()I'I'Iefll

The.e a 'a th,ee ex te rnal connecllons 10
the pj(·1 : two H)·pin edge-card connec lO'S
and a minialure phOne iaco; 101' pawe< t11
10 t ~ V de a l 200 mA~ Powe< may alSO be
a ppl ied to one 01 tile edge--catd cceeee
lors. P2. wn iel'l takes care 01 the lines
going 10 and lrom lhe Iranscvi..... Pl (Ihe
Oll>e< It).plnne<l h..ndles lhe lerm"'al inler
face. The lront panel hoIlse-s an onIott
switch and a momentary..:ont.cl push.
bu tlon 'or ,ese lling me comrcuee.

Inlerl.c..

Conn&C tlng Ihe PK·l 10 you. ,ad lo and
compuler is stralghtlorwa rd, You ca n buy
'eady·made ca b les from OlB Of you Ca n
m.h you' o wn at home. Ellher way, a
word 0 ' caul lon is In oroer: Pl and P2 a ' e
Identic•• plugs , and Ihey are nol ~eyed.

Ch&c ~ lhem twice belore you power uO'
The interface " om tbe PK·l 10 YOU' tar·

minal is via a "mod,Iie<!" RS-232 ptOlocol.
I say modl"ed because only one voltage
fail;"uMd; .. 12 V dc is a mark andOVdc
is a space, Many popula, inlenacea use
Ihia method 10 simplify ci,cuitry and cut
lhe parts count. and il seems to work lust
line, Fou. RS-232line-s a ' e supported: n o
and RX Otdala ih and ootl, RTS (,equest to
send). and CTS (clea. 10 sendJ, A spa.e
line, pin g , is connecled 10 .5 V dc Inside
Ihe OlB and can be used 10 power an op
lional RTTY inte rlace boa"j thai a llows
you to attach your PK·lto a standa,d Mu,·
ray te leOfinte"

Five signa ls go 10 and 'rom your lIans·
ce lv",; ,&ceive, audio. transmitte , a udio .
, e c e iv e f s quelc h, push·IO· tal k. a nd
g'OUnd. AUd io le WlIS to Ihe PK·l carl be
anywhefe belween 5 millivol ts and 3 volls.

and OlB .&Commend s thai yoo la p . ud io
d i,ecl ly IfOm tne d iac,iml"ator outpu t.
That' s a good Idea, since the ,esull will be
aud io tha i has fIOl been de---t!mphasiZed 0<

Olhefwi sed processed. How......... for the
lainl 01 heart lbke ~ audio lrom lhe
Sfllla~... jack is 0 11. In 'act )IOU can im
0f0WI the audIO Quality I,om llIere a bil by
inslalli ng a .OO1-uF c~itor in line wllh
Ihe audio wife , T.ansmit a ud io lrom lhe
PK·1 is a bOui I voII-

Yoo won 'l need the aquelch s igna l un
less you. packet activily lakes place on a
channel sfta'ed with voice users , The TNC
looks for the p.esence of a lone 10 dele' ,
mi"e whe lhe . 0' nol the Irequency Is busy.
On an all·packel channel Ihere 's nO prOb·
lem- eve ry a lg na l has a lone. In some
cases. such as a voiceJpac~el ,epealer,
you 'll need to hook u p the squelch line SO
tha i the TNC will know wrlefl voice COf'R
mu"ieation ia going on.

The OUSl'l·Io--la lk line switches to g,oond
wnen lhe l,ansm,IIe< ia keyed. All 01 the
rigs I'Wl worl<ed wllh use Ihis conventIOn.

as does mosl 01 the ON' a rou nd lhese

""-.,...
Thefe's no denying il. The PK·l la~es

aorne gell ing used 10 . The ,eason thai lhe
cftip count lalO low is Iha l OlB has imple
menled in SOll wa,e whal mos t designs do
in hard ware, This means thai tne p,oce s·
sor is kepi ext,emely busy-so busy, In
fac i. thai a separalio" must be made ee
tween sending and ,ece ivlng packets. Yo u
must ehle , and edit your text o ff-line, lhe"
inpul it into the PK·l , A"d tile PK-l wo n't
display Incoming pac~els unlil yoo lell il
10. YOO mlgn t thl"k that th is wou ld be .wk·
ward (and I must admil that I d id a l firs l),
bu l it i.., '1- Afle< using the s 'f1>tem 'or a
ShOrt time. you beCOme lamilia. with the
commands and lec"niQ~ and il is as
easy as anything else you've h.ad 10 team.

Connecling 10 anettle< SlallOfI is done
as a seOeS 01$l&f>$. Firsl. YOU' slation call
musl be e nlered using lhe SC command (I I
you s pecify YOU' C.llSign when you """'"
YOU' PK·l ,ll WI ll be permanenlly s lored in
the ROMI. Nex t. eet Ihe cesttnance-ete
tlon cali us ing the SO comma nd , YOUcan
speci fy a dlglpeated route using SV, Fl·
na lly, entering AC (automatic connect) will
send a connec t request 10 the s ta tion
specified by SO. us ing the route described
by SV. Once conve.sio" Is establiShed . the
PK·l entera a "chat" moOe. And Ihis Is
when tile ex t,a memory I ment ioned be

'ore comes in handy.
Here 's Ille lHSOf1 tlla t you need an a ll·

line ed ilor 10 Iype YOU' lext: The PK· l c-.
not handle incoming text al the sa"", lIme
you are typing. Faced wllh lhe choice be
Iween the cha,acle< coming I,om lhe key.
boa,d and lhe packet coming O¥et lhe ai ,.
the proceslOl' will saye Ihe characte< a t
lhe expense 0 ' lhe packet. Alter a ll, lhe
pac~el will be repealed unlil it is correclly
' &ceived. OlB mentions Ihal you could
si mply Slap typing when you hear .n in·
coming packet. Thai may wor~ in some
places. but he re In New Engl and the loca l
channel Is busy all day and all nighl _and
my packets don'l sound any d itterenlthan
a"yone e lse 'a , Bes ides. who wa nlS 10 II..
ten to BRRRAAAPPP-GGRRAKK a ll o f the
lime?

The solu tion, lhen. is to assemble you .

lext o lf"ine and let Ihe PK·' Slore incOf'R
ing packels until you a 'e ,eady 10 see
them. GlB _ hn , PfOQfam to do it.
called GPI{, which they can supply lor a
Yariely 01 computet". rve "SO seen sev·
.,.. programs posled on the lOCal PBBSs
(pack'" bul let i" _Idsl. Incoming pac~.

els a'e s lored in a bulle< unlll you call lor
them Bufler means memory. and you get
.K 01it with lhe PK·l . The syslem uses 2
3K lor packe l s torage, a lld I" ia seemed to
be plenly lor casual COf'lverullons. If you
pian any long miss ives or ale one 0 ' lnose
people who measu'es social Sla lus by the
K. by all means fill up the available space
I" Ihe PK-l wllh RAM,

Olgipa, ling

This Is a Ihlng thai tne PK·l does ex,
tremely well. like a ny TNG, it can digi.
peal pac ket s. bul the PK. l 'Sdes lgn makes
il ve,y well a ulled 10 .emOle o pera 
lion. This means 1" 1I1 you can pul IhiS
_ 'd up on a mounlai" Of a 10W<'>f and
jusl leave il tflere. All Ihat'a requ"ed is to
pull lhe PK-t ·s datla--in lone higtl. In Ih,S
mode, no tenninal is eonnec led 10 lhe
TNG_ prog ra mming ia done by connecl
ing via pac~el ,adio. YOU ca" lum lhe dig
ipel1er 00 and all. Change pa'amel"'''
display IIIe syslem's status, or wIlateve.
else you mighl wan, to do jusl as i' Ihe
maCh ine we,e si tting In Iro,,1 0 ' you,

A " walchdo\)" ci rcul i Is availab le Imm
OlB for use in remole dlgipeate,s, The Clf'
cull monilors a SQuare-wave output by the
ptcceseor. If th is s igna l Is no l present fo,
2(1 seconds , Ihe walchdog will resel the
PK·l . which a utomallca lly comes up in tne
unanendfld.,epeate. mode. This is an ex·
ceptionally good thing 10 have. The mod-
ule doesn'l cost ve<y mueh.nd is guaran
I""" 10 save you a lot 01 g'iel!

Final n-.gtrts

Overall I was imPfllSllld with the OlB
PK·1. At lirst I was Inllmldated by the
IIleef' number of commands (81), bul you
.eally only use a hand 'ul 01 them. The reSI
a,e i" le res lmg to play wII I'I, , lid you can
learn a greal deal aboul dal alr~ nsmission

jusl by liddllng with the various parame·
Ie,s and loo~ing at the resuns. Using an
edi lo r to prepa re texl a iSo ra ised myeye
brows unlilI lried it. I can't say lhat I love
doing ii, bul I c . n s ay Ihal I don'l nolice II
any longe r.

The documenlal lon ia more than ade
quale . sepala le seclions dea l with com
put", inlerlacing and Qn4lne opera lion.
proVk!lng a Quiek ~cool<booI<" desc' iption
of how 10 get the PK· l 0f1 lhe alf. Once
things a,e hOOked UP, and "-'fining. you can
tum 10 lhe e . lensive command descrip
lionS 10 leam more It>an you _ waN ed
10 know aboul how the PK· ' works Every·
thing is exp illined '" easy·IO-U""""'land
terms and nolhlng is .sS-Umed A vevy nice
laUC h is a comman d 'ele'e nce cha, t
prinled on the back covet 0 ' Ihe manual.
which lisl S comma nds by ' unc tion. I cop·
ied Ihls chart with a pholocopie , set 10.
.educlion and pasled Ihe now ·liny aid
he xl to the CAT 0 ' my Xerox com pute r.

So Ihere II Is. It you ',e loo~ i ng lor a suo
pe,b ' emole d igipeate •. try the PK·l, If it' s
a" Inexpens iva way to gel on pac ~et Ihal
you wanl . Iry the PK·l lil sells 10' $200 a..
sembled). The engl""",s a l OlB look a
look al amateu, packel .adlo alld al Ihe
available TNGs on the markel and came
up wilh a <lesign thai is unlIke any oilier. It

look ' NI guls 10 marke l a prodUCI thai
wa.., '1 merely . copy 01 an already..popu
lat unll. and lne;, gamble has paid olf wllh
the PK· l .

II you wa nl more inlormation. conlac t
OL B Elec tro ff ic a, Itlc., 15 1 Comm ..rca
Pan .... ' . Buffalo N Y 1.22.,

Pa.-.y Donh,m KW10
13 Stall
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Photo A The SS8 EkH;fronics L123S 72'iJ6-MHz tr,,"s . e'tet.

Photo B. In$H1<f ,,,. L 1235 (lOP v"".....~LT23S 1296 TRANSVERTER
T"'" I~M"'1 a mat.....' bl,,>d. Of 23 ce<I

!,rnelef$ n ,I;s frequently Ulled. hil" long
been " da,k mystery 10 most amal...... $..

TI'>e Iogist;cs 0 1 gelling someth,ng 10 OS

citl ate at that h equeocy in " s taDt.. man·
ner, as well as amplify ing tn" ...sultant
signal and modulating it have ""'",ed to
dlscoufage all but the most technically
com petent amateurs f.om eve' operating
on Ihe band. Add Ihe problems 01 de sigfl.
ing a h igh-ga in, lo w-nOise h ont end. and
the d ifficul ties 01geWng all o llh;s Slu ff to
work wll h piles 01interconnecting chassis

end caDles w'l llOul a degree In ele<; lrical
""Oiroeering. and yoo lI il"" Ihe situation
l h.lll ... ;sted not 100 many yea's ago 0I'l 23

om
W II" the adv<enl 01 "ilnsverters <ISing

Iow'-noise lronl ends and ll>e .edUC!lons in
cl'•.,.sis size made possIble by soI;,i.state
c" cu' ls. 1296 bella" 10 be _iOusly con
'i<Ie<..:I by ~ny UHF ope'i1lo<S. There
_e slill lhe problems ...ilh powe<. but
.v.n r.c.iv.rs wit h 5-dB noise l ig ure s

could pull a wea~ , d'illing CW signal OUI
01 Ihe elhe, using a tlomemade disk con
SlruCled h om chicken ...ire or door screen
ing on an o ld TV anlenna. cenee-can
feOOho'n 8 we,e me order of Ihe day, and
fo r Ihe advenlurous il was meloop yag i. A
big slep Irom Ihe o ld days. bu l Slill not as
con venien t as a 144·MHz mull,rTI()(le I rans
cewer.

Two developmenlS have finally brough l
23 cm GOwn 10 earth fO< l he ca_ 1ope".·
1Of: lhe Gallium Field Eltecl T,ansisl o<
(GaAsFETjand fie... lines 01 high-<;l3in (10
15-dB) PO...er tranSiSlors 10' grounded
baH opefation al up to 3 GHz. It was in

..,taDie Ihal some manulaclu'.... WOUld
marl)" the two in a high-performance 1296
I ransVOlft..... What was su,pnsing is Ihal
the ~nuh.ctu'er was from Germany-not
Japan ' Ent.... SSB Eleclroniea o f lserlohn,
Wesf Germany, and Ihe LT23S fransvert....

Al li rsl glance. the LT23S is an aUraC'
tive. l un c t io nal p iece 01 eq u lpm. n t , It
measures 11'10 • w ide (30 cm) by 8 '/, • deep

(22 cm) by 3 '1," h igh (8 c mj. The case is a
hard aluminum sheil w,lh a ~Iastic ring
sur rounding the tront pa net. A heal sink

prOlrl/OeS abOul 1\' (.5 cnu ! rom Ihe
back panel ,

The tronl panel conta,ns II'. lo llow,ng
controls; F,om 1I>e !ell. a sw,tch selec lS eo·
tl>8f 01lWOCryslall-Ilrequencies. The sup
j)loed erysliill w,1I <1Ownconvert lhe 1296
1296-M Hz band 1o \ « -1 46 M HZ. Many se
rious contesl~ oblain iI second crystal

10 sl"ll the desued band iMJOf'>e'lt up SO

Ihat the conversion at 1"'0 mel....s is now
146-1.a MHz. This elim inal es any possi.
ble feedl hrough l rom slrong neilrby s ta
lions on I•• MHl during iii contest. ~In

Europe. the Iwo-meter allocalion ends at
1.6 MHz. so sh irting the con version fre-

quency up makes sense.) The lormula fOf
I' " SCrysliill ia deliili!ed in the ow"",'s man
ual.

Nex' is a transm,t s...iICI'I. Thia does . x·
actly that and d,sableS Ihe receiver while
sening 1I>e Idling b,as for l he driv. r iilndli·
nal IransistOB. This l unclion is parilileled
by iii r"ar·panet RCA-Iype pIlono jack. On"
merely grounds this lack and the unil goes
inlO the transmit mode. The next swilch is

lo r power and con l ro ls Ihe fell<llrom th e
rea'·panel cc connectors. Finally. tnere Is
a po wer mete' that ind icates output in
Wall s. On Ihe rear panel, connec lions iilre
made 10< Input/oulpul 10 a 144·MHz Iran".

cei_. 1296 rece'ver input l rom lhe ;In·
l enna, and 1296 rf outpu t (eh'im.d 10
WaltS across 50 OhmSl- Three bond,ng

posll ar. supploecl de input (138-1.5
'10111 de). grOUnd. and a second r..:l POSt
Itl.I.l SUpplies de ""'1;Jge in 'eceiYe and
cull 011 ",1'''''' in t'i1nsmit. Thil il 10 pr0

vide 10< iI ~st-mounledpreamp ,I Of>e is

"..,
All in all , l he LT23S breakS ne'" ground

on 23 cm by offering the u ser i1 l imple-Io
U,.., trans_te" One me<ely adds an an
lenna reley, antenna. po ..... er. and mulll·
mode 1..·MHz transcei ver. The I,ont end

provides suffic ie nt gain 10 ..... m k most sig.
nars encounlered on Ihe band, whi le the
10 Watt s wii l c..ry a d istance . That is. as·
suming Ihe use, has connec led 10""~s

transmission tine and a good ga,n an,
lenna to the LT23S' Remember thai con-
"""ti()n,ll RGW has about 10 dB 01 loss
pe.- 100 I""t at Ihis I req ooncy, so s0me

thing more along the lines 01 8eId&n 9913.
'h' 0< 8'O'8fI 'I." hardline is in Ofdftr. But
hav,ng iI all in coe case inSlead 01 on 3 Of
• sepa,at. chassis ",ith a m"";a<l number
01connecl,ng cableS can't be beat

NOW. on to the meal and potaloes 01

lh is r""I....: How "'. " does it worl<? The
li ,st LT23S sample made its .....i1y back
Irom the VHF Shop in Pennsylva nia as I
..... as in th e midsl 01 fr antically assem bli ng
a 432·MHz stelion lor Ihe Slide Mounl ain

OXpedi t ion (see meNovem ber. 1985. Issue
0173), and consequent ly it sat on the shail
fo r about 3 ",eeks unlill was abl e to Slarl

making quali l a live teslS. O ne problem
wllich su rl.ced immediately is Ih. t meon·
board cryslal OSCilialor dri lled _ely. 10
l he l une 01 aboul 100-200 HZ per min",la'
This ",. a unaccept;Jble. and on-au tesls
...itll Tom Waldron K03R, tl'l" prOp".:Of 01
the VHF Shop. convinced him that it ",as
indeed pl10pjng up the band.

Anol her ",nit "'as exctlanged IOf l he lesl
un,t i1nd iI. too, sutte<ed Irom I"'" s.me
m;lI 'Jdy. and.lmost a t the same r;JI.' Sub
seq uent conve<slll,ons w,lh th.. lactory in
G.. rm,ny, Rick Connor WB2N PE. Ivars
lauzums KC2PX, and other LT23S users
resulted in many solulions 10Ihe probl em.

Tom K0 3R suggested using a higher ·

grade cryslal and said tie "' ill eqUip i111
models imporled inlO the USA ", i lh cry'"
I ;JIS from Intemaloonal Crystal in O~la·

homa. Rick WB2N PE suggested round,ng

Ihe cryslal ca"" and shorting th. unused
c rys tal sockel pins in Ihe second oscllla·
tor together. BOlh mod s wo,ked , bu l Ihe
ultimale coHec tion came via Iva rs KC2PX
through an unnamed ama teur In Okl a·
homa. who remOved the coupling capsci·

tor trom Ihe unu!led oscHialor 10 Ihe l irsl
multiplier stage, TI>a l penTlanenlly h ed
me po-oolem, and I recomm" nd to all LJ23S
owners Itie lo llo "" ng mod,ficalion:

The ccwers and ,nSide board mUSl be re
moved by loosening all scr......s ;Jround l he
Ca"" and pan&! on lhelront. Th is g"""" ec
cess to lhe undetside 01 the mi. ....1l-11
s...ilc tl ,ng Doa,d. Locate the 2.7·pF Cilp.ac·
,tOf l rom the unused second oscillalOf and
desokler it out 01 the CitCuil. Replace the

cove< and all """ be well. Nole thaI the
supploecl crysla' is in etlannel 2. Of " F2" as
labeled on Ihe l ronl panel. The unit ex·
hibi ts excellent Slabil, ly (no l measured)
afler th is mod illcilti on , Should you desire
to use this osc illa tor aga in. merely replace

the capac il or. or bener yet , sw ilch Ihe
cryst ai in tne " F2" socket.

Photo B Sho"" the main chassis layou t,
First-c lilSS "'QI"kman ship is evidenl here,
One uniQue fealureol the LT235 is Ihat un·
like oth.., I ran. VOlft....s. you need not USfl
an allenualQl" 10 CuI OOwn the drivo:o fr om
your mult,mode ,adio Ca$Sum ing the~x ·

imum dn.... you .re SUpplying is abOut 10
Walls~ Two I,• .,;l-v.lue r"",stOB form a
5O-Ohm, l a-Wa tt swamping net",ork to
" bum up'· 1M exce5$ PO"'er. For IIlOSe u".
ing mullimode$ ...ith adluslable OUlput. I
recommend l urning ,he d,ive at 1.. M Hz
a ll the "'ay OOwn 10 the m,nimum 01 tor 2
WallS. The swamping nel...ork ...ill l ake
Care 01 me excess. 11 clearl y marked pc
l ent iometer, " P IN ," conl rol s Ihe ddve
level. and lor you r pa,ti cul ar radio you
shou ld set Ihi s po t lull y counterclockwise

betore app ly ing drive. Care fully increase
the sensil iv ity until the trcm-penet meIer
just about p in •.

Th is brings us 10 a nole regard,ng ac·
cU'aq of Itl.I.l SlIm. meier Using iI Bird
Model 43 "'allmet...., 2$W" ll l . l_l.~Hz

11"0. and B,'" dry dummy load. Ihe POW....

measured -..-lIen len Willis "'as indic.al ed
on the LJ23S as actually 8.5 Watts.. Th'a
meil..... rement s <TUde us'ng a ' .-VOI1
powe< supply. and ...hen 10 Wall s is ee
tually measured on l he e.,d 43. the LJ23S
meier is pinned 10 Ihe right. The sampling
circuit in Ihe LT23S uses an HP 2800 hot·
cam er d iode ""Ih , 50-0hm terminated
coup ler. Ws likely Ihat Ihe response o t

olher 2800 diodes COUld vary all over the

j)lace. so il"s not "'Ofth ...-orry'"O iilbOut Ihe
ac<:urKyoCl he met..... " la helplul as a r84
alive outpu t indiCalQl", and il you are really
a n itp icke,. i t could b. eeceubreted
against e laboratory·standard wattrreter.

SSB recommends using a 14.5-vo it sup
ply tor Ihe transverte' . How much o f a d il ·

le,ence does this make? Wll h a 13 ,8'~0 11

supply, maximum oul put ..... as 7,5 WallS. At
1. volt s, il ..... as 8.2. And at 1.,5 volts, i t was
Indeed 10 Watt s. Th , I"S how m uch! II you

are using an external amphher. Ihe d itler·
ence belween 7.5 and 10 W.tt s might nol
eau",", mu<:h constem"lOfl, bul ,I you plan
on running the unit ba<etoot, Cr;Jnk l he
outpul on your supply up. Most comme<·
c;ally-made pow.... SUppl,," ean easily be
ad,usled IOf tl igl>er outpul "',Ih an inle<nal
pot Of _ be l ween 1M regulalOf and
grOUnd.

The <ece;v.... l ronl end was IlISted for
noise l ig u' e usi ng a He", lell·Packard
model 340A noise-hgure mel ..... On thiS

equipmenl. the noise !igu'e lurned out 10
be 2.0 dB. SSB cla ims 1,8 dB, so Ihe mea

surements are close enough 10' gove",
mant ..... ork. as they say, The HP·340A is
aboul hlteen years ore and the d iscrep
ancy coui d exisl th ere. It wee not possi ble
to measu re the l -dB eompression point as
onl y about - 20 dBm 01 sign.1 could be
gene' ated on the lIVailab le te s t eq u ip
ment. Th is is a very strong signal 10< 1296
.nd could be li kened 10 working a station

"" th aIIout l -l<W erp aIIoul • halt m,1e
. ...ay. Of close<. No delec l801e compres
$ion OCCUffed al this point. Similar leslS
on other SSB 1296 pr.amps indlCale II'Ie

actual1-dB compression point to be aboul
o dB or slightly belle<, SO 111 assume that
Is Itle case 1Te<e.

Rec . iver conversion g.in is specihed ;Jt
24 dB. The measured '0,,1.... il 18 dB. wh ich
is adequate. but it ",ould be nice to have

the add itionai 6 dB 0' so . espec ia liy when
using an olde r m ult imode or two-meter

converl ar wil h a mediocre front end, In 'e·
cewe. the unil consumes 180 milliamps of
cu rrent. When in sl andby, the valu e is 350
milli. mps. and key do...n wil h IO Watl s Ws

2.5 Amperes. So a small po",er supply 01
3-. Amps ...i11 do the /oil. Anolher nole 01

caution: Ttle ' mal t r.ns l.to rs. Ph ill ip s
BUJ99s. are not s", r protecl ed. Be carelul

not to " buse tr>em by transmitt,ng into
SUSI)(ICt loads Of unknown IolIods. They are

not cheap 10 'eplace and not eilsy to come
by. Under normal ope<atlon, i1n s...r 01 2:1
can be lolerated w,lhout d,lIiculty,

well ' Enougtl 01 lIIat, U!1"S sllu l oll ihe
sign.1 genera to" unhook Ihe spoc trum
, naIYler. and enllal1" In some on-the-a if
tests. The LT23S per formed admirably in
the recent CO WIN VHF WPX contesl.
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whe' e Ihe NV6012 g'oup nelled 18 asos.
In l he AA AL September VHF aoo Party,
111 stallons were also wor~ed hom l his
QTH. Repo<t! were or exceptionail inearily
of the audio .... ayeform. and Iisleni~ to
othef LT23S users coolirme<l lhis, Spea~·

i~ 01 wh ich. it appears 10 be the hot setup
around hera In rlO"lIefn "Ie.... Jersey. as
neal l y hall 01 the stalions I wO r ~ ad

cl81med to be uSiflg OM! It doesn 't la~e

IonQ 101 good news to spread, appa,enlly,
At I(T28, I UM tfle LJ23S to driye a single
3CX100. y'eld,ng about 1O-8OWat1s 01out ·
Il-Ut. This leeds 1IO leet 0' 'I. " $pi.oIi"" and
!hen drives. x 23 F9F"T 23-cm yag's. The
P'''-iooJs Htup. usiflg a Moe rowave Mod-

ules t 29611 44 and SSB PA2510 ampllfie ' .
wo,~ed well , bu t the .eceiver in the LT23S
gets the edge, as the noise Ilgure In l he
MMT 129611 44 Is about 2.5 dB 01 so. One
contus ing lIspec t .... as learn ing to wire Ihe
anlenna relay bac~.... ards- lha t is, ene,
gized in " Receiye" and out in the "Trans·
mil" ' posilion. t had to remember to reave
the power s....i tch OIl. ctne......tee the am pll
lie. ....ent into standby- with an Idling cur
rent 01 ~ mAoA modi lied Dow-Key relay
did the tric ~. The modi lication consistl!'d
01.ep'.cing l he UHF COllnectOlS with type
N, , ince I lost 1.5dB on t.an!ln1it USing the
UHF type'

The exciter in bolh ca.se-s is a Ken....ood

TR·9000, which hn a lairly good trent end
bul can scan m..,mories and change r.e·
Quencies at a v..,ry rapid rate. When I heard
act;vit y OIl pa" o ' l he band, I prooramfT\EId
U lnl OmemOl)l and scannl!'d until t hu.d a
station I needed during the achv il y hours.
The LT23S does nOl haya r' -detect ed
a .... ltching and must be hard· keyed
th.ough l he RCA lack OIl tne back , A loot
switch take. care 01 the ptoblem, 01 you
can use a keying lack OIl your multimode
i. W. l llef•. I inati lled an intelllal,eed ••
lay in the TA-9000 and tnlt did , lie t.ick.
Th is ....n the .... ay to goon 1296 du.lng the
contests' t had a bf,1I ....,tl'l the LT23S and
1'1_ one....-y minor complaint. The eal1l'1

(negative) connect ion on l he rea' panel
5u/1e'5 recm a condition where It comes
loose and nears. You' ll try making a se·
Cure /;l W;tll the power supply leads and
go c ra zy. Apparen tl y the binding post
comes 1000e inside. and aubsti tu tiOll o t a
type;al American-mad<:! p<» t cu'es that
problem.

All in all, a nice piece o. wOIk I.om SSB
Elecfronics. The LT23S Hils in the S650
p.iceclass and the sole US importer lithe
VHF- Shop. 16 S. M oun fa in Bouln,.C!.
Moun" iM op PA 18701.

"-I., Pulman I(T28
Monla PIal... NJ

EW PRODUCTS

The Bird RI IMerse,ies Adapler K it.

Basic EIK/ronics Technology is /I ne....

TI ELECTRONICS
REFERENCE BOOK

AMATEUR TESTCALM
FROM TWIN OAKS

Amat.ur Testca lm is an anxiety-.educ
Ing audio cassette ollered by Twin Oaks
Assoc iates. Developed by 0" Tl'lomaa
ueoe KI ln and Dr. Michael Whiddon, Am·
ateu, Testca lm is intended to increase /I

student's atlention . concent ration, and
dala reca ll, The student hears simulta·
neous yerba l and non·yerbal mesuges de
signed to .educe apprehension and stre"
during amateur licensing exams.

For more details, cont.c t Twin <H~s As·
socill res, Rr. 5, Box 31, "'no..illll IA 50 138.

Ius indicators, disk, casselle, and prlnl er
capabilit ies, t.n messagelcommand bu rt·
ers, text edit ing wltll block moves, a 20K
a so bulter. and, keybOard·selec table HF
0 ' VHF modem with pre- and pc st-cet ec
lion ti ltering 'or Imp.oyed signal·to-no lse
pe.tormance. Te xl .ecelved in one mode
mly ee rel ransmilled In any other mode.

Fealu.es specillc to packel " dlo Include
a con nect ala.m, coooecncn .... ith up to ten
stahoos simunaneallily. a date and/or time
stamp lor incomi~ messages 01 cceeec
tlons. a user-genetated message lor auto
matic ,esponse to connections. and a
hardwa.. HDLC .OI full.(luplex operalion.

Fo . more Inlo.malion. con tact A rI
vanced Et.crronie App lica/loru , Inc" PO
80~ C-216O, Lynnwood WA 98036.' {206}
11S-1313,

GRIPMATE ENTERPRISES
OFFERS EXTRA HANDS

BIRD CONNECTOR
ADAPTER KIT

BI.d Elect.OIlic Corporation now ollflls
a k,t 01 ptecision 5O-<1tlm adaptflll ....hM;h
. 11o....s ,ntfllconnection between any c0m

bination o. tour popular" connectors. In
cluded in tile kit are one male and one
'emale UHF. B"IC. and TNC connectoo. a.s
....ell a.s .....0 male and l emale "I connec
101•. Fi¥e couplela "e included so lhat
"ve comp'ete adaptetS can be assembled
alone lima.

For comptete inlormat iOll aboutthll ki t.
co n l ac i Bi.d Elec/.onlc Corporalioll ,
30303 Aurora Road. C/il'..-eland OH U 139.

AEA PAKRAlT'"' PK-64

A n. .... produc t trom Gripmate Enter·
prisea eereee the "nOI enou gh hands"
prcbtem lor hobby ists. The Gripmate con

si9lS or a base, wh ich is cl amped to the
.... ork teere. and IOU' adjustab le arm s. each
01 wh ich carries an alliga tor Clip, Two ex
t.. arms proy ide a 2.5 x magni fying glass
and a magnet l or special jobs

MOrll lnl ormati on is available I rom Grlp
m"te Enl erpri ses. Inc., PO Box 6119, Ar

Iingron VA 22206-0 168,

Adyanced Elec tronic ApplicaHons. toe,
1'181 annou nced tbe model PK-64 pac ket,
ATTY. AMTOA, and Mo. se communica
tions syslem '0' the Commodo.e 64 and C
tza

Tl'le PK-64 'eatures an on-screen tuning
indicatOl , splil·screen operatiOll with ste-

ANTENNA SPECIALISTS
6ROADBAND VHF AMP

Mod,an Elect tOl'licl illS "'tr oduced IWO
• •oduc ts l Ot m obi le . ad io se•..-ici . tile
DTC5-1 DTCSS encodefldecode< and the
BTo.1 Bu.st Tone Doacodeo.

The DTC!).1 progr~" DTCSS en
COderIdeCOdel ia compat 'D!e ....' 11'1 Dlg,tal
PrIvati Line...... Dig'tal cnanllll Guard ' ''.
Gigo.al Ouiet cnannel''' . and Dio,tll Ca.1I
eou.ftlTtO The DTC5-1 emploYl l1Iee. atan
utd dig'tal codes plus add' l,onl' non·
standard codes . nd uses a 134·Hz tUIII 
011 lone.

The BTo.l Bu rst Tone DecOder laatu.ea
opetation over a .... ide input range. Altfll a
butSl ls decoded, a 2.-oD-Hz lone alfllls the
....r. Moment ary and 11itChed output! ara
pr<Mded ....hlch will d.lye a hOln . a call
!;ght , or soml otnee ind,cating device.

For more Inrormanoo about lithe. o f
Ihsse M idi an p.oduCtl, c ontac t Mid ian
f.l~ffOf1IC$. Inc., 2302 Elfl 22nd s rrHr.
Tucsoll Al 85113

MIDIAN ELECTRONICS
DTC5-1 AND BT[).1

Anlenna Specialists' ne.... model ASA_
3102·25 VHF power ampli ti er providel
50- 115 w eue o f outpul rrom 5-35 Watt s ot
input bet ....een 150 and 174 MHz wlt houl
I""ing. The amp inCOfpo<ales a 10.... ·loss
TIA relay and ia ' ully protec ted hom dc·po
I",ty reve.ul and high VSW'. Tile u", t lias
been type-accepted unde. F-CC Pa,ts 81."" .,

Fo. complet s specifica tions. contact
AMe" "'t Speclalisfs Com~ny. PO 80~

12310. C/il'Wfl ttnd OM • • ,12«110

... ,...-.--

AEA'S moo.! P",.fj4
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_1'01""", ...!eqnce guide to semleor\.
dvctore~ullllllod'~I_lromT•••• ll\
a llum'flU . The boo_ up'alns ho w
"""leonducloreifeultt wort< in " mplihe ' s ,
oacllta,Ol",~ aullplle$, nl<!kls , TVa,
end comPtll ers, Each c ha ple, enda In •
summary followed by" snort Quiz.

Fo, mo'. Informi llon, contact TI~IS In·
" rum",,'.. IrIC., PO 80~ 225474, AIlS 8218,
DlIIII T]( 752fi5.

CSI SHARED REPEATER
TONE PANEL

Communica tion . Speocil lists h i ' an ·
nouroced the TP-38 Sh"ed Repeat... Tone
"'..... Micn:>proGll!llOl controlled, the TP-38
j)I1)Vides all 3B EIA standard CTCSS tones
to a llOw up to 3B s ubllC ribers . Built·in time
a lld hit counters rseord Ihe ac tivity 0 1 a ll
CTCSS tones o n th" rapea ter' s channel.

The TII-38 has I low Cu rre nt dra in, Is
l ultl ble tor battot 'Y· o r tol ar·powered Ie·
pea ter enee. a nd II ,,.'1(:. a nd lightn ing '
pI01l1Cted. An LED d l.play sllows all re
Ceived CTCSS to",. rote e i,,&<!, whethe r
Ir.ty a.. acti'te in tl>e panel or not . An op.
1101\I1un l1, the TP-OTMF, a llows a ll control
tuIletiOnS to be performed rllm'J\eIy with a
12· or l &-bunon louchlone"" pad .

For com" I"t " tlil, . con tlCt Comm...
n ice,!OfI, ~lIlil ts, 'nc., ~2'6 W" st Te lt
A..enue, Or.n~ CA 92665-4296; (800~·

"",.
S·COM MRC·100

REPEATER CONTROl l ER
s-eem's MAC-1C1O II a 68Q9.baMd re

peatef conlrol.... with 8K 01 NOVRA M a nd
t6 K 01 EPROM, Features include a poIlle
ON ldentil.... ON mesuges with wariable
speed a lld pitch, In autopalch llId.-se
l utopatch w'th mi.ed-mode dialing . a:zoo.
numbet' tll l~ d ia ling memoo" DTM F
a nd 5I6-tot>e ""ging, a ON clocl< and Cal·
endar, alld programmable passwords lor
remote control.

The MRC· l 00 requires 8 - 15 wolls 8t les,

than 300 rnA. A d iode-isolated automatic
exte....a l·batt e ry c ha ngeover input is etec
p rovided for e merge rn:y use.

For more details, co ntac l 5-Com, PO
80. 8921, Fort Collin. CO 80525.

HEATHKIT SMART OUTLET
Heathkit ·. Smell Oullet 80. wa lll 1>1\111

a derice plugged inlo one 01 8e'o'8I1 lOCI<·

e t s ia Tumed on, lflen SUppliM powe< 10 n
" lid ,he ,em.ining SiI OU ll"" . An eighth
OIJ lIel i' o;onslanlly on lor units such as
cloch ",fi lCh fll<lui ' " eonlinl/OUS powe,.
The Sma" Dulie! uses UL·appro.oed su,O.
prolllClo•• end powe' laps , a nd is a~a l l ·

able In ei ther le il or assembled form ,

To rec eive more Information about lhe

Smart DUll'll 60. and .. I'" Heath cete
log, "", ile H HIIt Compan y, 0.,,1, 150-589.
8fHtlon H••bor W/ 49022. In Caned. , w, ite
HH ,/l ComPllny. 0.1'/ 3 100, 1020 tIlin g.
Ion " ........ TOtOlIfO. OnlerlO 1tf8Z3.

GlB PK1l PORTABLE
PACKET CONTROllER

G LB Eillc tronics 1118 In tro ducs d tile
PK1L, a packe t·ra dio comrcuer designed
specUically lor po rtab le snd so lar·pow·
erec d lgipealers.

The PK'L Is en lirely sell -conllined In I

~.6 · " 5.9 · x 1· shielded enclOl u". Th&
erreen includes a n on-ooard CMOS Z-.80A
CPU. 8 K 01 PIOOrammatJ.le memofy, a pre
progr_ 32K ROM. an RS-232 Int...·
tece. and a packe t modem. The system
draws2!> mA and can be po . ..ed by """r
cells or a 9-Volt translstor-radio baUe<y.

A lithium baner-, ia employed lor memory
re•.., t"",.

For lurthef i" tOfma liOn, eonl ae t OL8
£~rfOflic• . Inc.• 151 Commerce Park""."
8 ul/il la NY 7422• .

KENWOOD TH·SERIES
ACCESSORIES

Two Mw aCClltories ara ... ila ble from
Ke nw o o d 101 tht TH·, ,, iee 01 poc l<e l
lra nsceivers,

Thoe P8-21H is In , . tra-life nick lri-c8d
m,um bal1e<y pacl< ra l11d a t 500 mAh (the
s tl ndard PS-21 i. raled al 180 mAhl. 11

weigh. 6 '~ ounces alld II ~ inch Iong&r
th a n ttle P8-21

Tll' Be-6 Is a n acoOpera ted two-pac k
q u le k·Cllarger wh ic h doubles as a cc
power ec urce lo r a ra-eeuee radio. The
BC-e ca n fu lly Ch.,g" ,,11 11&r a P8-2' 0 ' a
PB·21H In one l'IOU, . " Iso Irn:l uded Is an
adapt", cab-le whic h a llows the HT to be
opetlted while th e ban ...l" a re charging

For complele 0)&1../1 aDoul ttoese and
Olner- Kenwood accessorIeS, contac t 1(..,.

__Trio Communicaroona. PO 80I 1Ol5S.
Compton CA~4

"'PORTAQUADS
/

::I: ~ MTR" 2'10 101 1'1.
'O~OS INTO CAU CA. ADD

, SPI CI' Y tA NO $ 1 J .9S 6,%; t AX

RADIO EN GI NEERS
3941 M T. BR UN DAGE AVE.
SAN DIEGO CA. 92 111

1986 CALL BOOKS

U.S. Edition $18.95
Foreign Edition $17.95
If Ordered Before Dec. 1, 1985

NCN ELECTRONICS
436 Valley Rd., West Orange, N.J.07052

(201)674-8148

FULL COLOR QSl!s
.t economy prlce.l

Must pfCNide color print or slide
and sketch of layout,

20e per card - Minimum order 1000
AIs<! 1 & 2 color C8Jt1$ af low prices
VAllEY PRESS (206·845-9549)

Ask fo r Dennis, KR70
2(J7 WeS! Stewart. Puyallup. WA 98371

THE COUUODORE COUBINATION t

. Comma nd I'csl '" 32 page ...pnnl or the pew '"
Commond Palt eolumn 11'>o11nclud", 8asIc Ion\JUo",,. pro
=m JIst'"", you CC1n Type 11\ lor CW and IlTlY send ond
'"""iv" dupe chec l<ln", p lO\1ro m excha n"" ond me... IT
01>0 , ,.,,,,,, "" 0 Iuleno l on Ih" oolla cl ",terlocln\l'
Commo<lo,," moch!"... lor = nTrol operat'ons

orr,
. ~ . " •• , ft S

PO Bo~ JOo&4_ a
"""

~
,-,mmR"''''L.U"j's'; ,'u0'-" T, u . ,

~ 1_ed=_S-...
_1'1'_ _ ""'" u..
~-

••

". ---,.~
.. ' nil
COMMODORE
~ -, .KAII'S ~

COMPANION

n.. CornmodoN Hom s CornpoI'llQfl A J6Op<IQ" pcrper
b<xk gwdo! 10 uAflg' your~. ccmpoJ'"r 11\ 1hoo
hamshack Good toIId lTIlonnatIon on w t.re '0 bN:l
SClP\o'Q'" oN:l~'" Ie ..... 1Or CW IlT'f't' AMl'OR. SSTV
D<X1<e'-~~ Ql\Ienna mod8lmg.,...-"trodang and muchmctll lndudes 0 IoIIcl",,""""80
~clCommode.. """""ur radloKll!\o'Q." ondt""d·
wa",and°b<bllo(Jruprly 01o-r60 fI'I<JQ<mnot (lfbCllOS 01Id
....".,..... <1bouI uAflg' ColT1lt>ClOoN~ on "...
oo~•

Commodo... Hanl'S Com PO"""" $ 15"
Cc"""""l:l I'csl $~
SPECIAL $I~ kx boIh booi<s """""
ordered lOQoOlt>er
S1!1O nzet a.- ablpplDQ""'" ...........' DQ
4 : I... OIl 011 US ....-
_=<1 omd Vlaa ......0;:11<1.

AUTHORIZED KENWOOD
ICOM RADIO DEALER

H l HEoISTEft . IN; 2G3__. aa..-o w y. ~,

~_lJll<IQ4_ ... W y. lo8I.... ' _Jr>1·J'17
_ _ ......::JH>: " """"'"'" PIocL an- _, ~.. J101.
__ I!IO'I~

_. J """...~_'_I.ft·DiCI,- tIII ..... _ . .... __Yooo-,lll
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p. O. Box 62 19 A11ert"" S , E Lynn, Ma. 0190l Tel, (617) 5952275

Monitor Chassis
w/Oisplay Board

•

•

•
,
•

-'1.'

'5. '12, -'2VOC ~:p~:hMPhO'CjT

12VDC Supply, t
$50.00COMPUTER TERMINAL BUILDING BLOCK

T his is a great begin n ing for a computer terminal. It is a bra nd ne w , Panasoni c , 9 "
TTL input m o ni tor com plete with it s own self-contained, switching p ower sup ply,
and a remov ea ble (four screws) triple output power supply. The wh ole assembly
runs on 11 5 /23 0 V, 50 /60 Hz. No w for some specifics: 9 " green phospho.r, TTL
inpu t m onitor, attached regulated 1 2 VDC , 1.5 A power suppl y used exclus ively to
run the m onitor and an attached t riple output sw itching power su pply with o u t pu ts
o r 5 VDC @3 .5 A,+12 V DC @500 ma,and -12 VDC@500 ma. The assembly has
mounting fee t and should be a snap to ma ke a c ase for. Com es wi th hook u p data.
New, fac tory boxed. We are o fferi ng th is to you 4 ways :

.. COMPLET E SET-UP AS SHOWN, inclu ding monitor, low volt age su pply and
t riple outp ut sup ply. SPL-1l6 -38, 14 Lbs., $50 .00, 5 /$ 22 5 .0 0

.. TRIPLE OUTP UT SUPPL Y O NLY , SPL-117 ·38, 3 Lbs. $15 .00

.. 9 " MONITOR ONLY, (you suppl y low vol tage input ) SPL-1l 4 -38, III L bs. $ 25.00

*' 9" MONITO R W/LOW VOLTAGESUPPLYONLY,SPL-1l5-3 8, 12 Lbs. $4 0.00

We are now sell ing guaran teed working, starlight scopes which
all ow sight in almost total darkness. They are so name d because
they incorporate a light amplification tube which uses the lWailable
ster or moon light to allow you to see . without being seen. The
scope has II spIIC t ral response ot 4.500 to 8.000 angstroms,
resolut ion of 50 lines/mm, viewing area of 25mm, standard
SOmm F l .4 lens, oprtonet telephoto 135mm F2.8Ien s. cross hair
ret icle and optional carrying cese. A great tool for security and
na tu ralist applications. Runs on 9VDC transistor radio bat tery.
Due to the nature of th is device and people only hlWi ng a one tim e
use for it, WI! canno t accept retur ns for refund. credit o r exchange
00 thi s item. To our kn owledge. this is the leest expensive sta rlight
scope on the market. Incl udes 90 day warranty.
STARLIGHT SCOPE SPl-130A-39 $1.200.00
Optional Telephoto Lens. 135mm F2.B SPL-131A·39 $85.00
Optional Fitted Carrying C_ SPL·132A·39 $66.00

ATIENTION:
SECURITY PERSONNEL
NATURALISTS
HOBBYISTS

NEW SEE-IN·THE-DARK EQUIPMENT!

1/2 Height 1 MEGabyte Disc Drives
Here we go with another blockbuster buy o n disc drives wh ich should
make the co m petion'a head sp in! We are o ffer ing brand n ew, Mitsub ishi
no. 485 3 , 112 h eight, 1 m egabyte, m ini floppy disc drives. These drives
are beau ti ful. T hey are fu lly Shugart 34 p in co m pat ible . All are double
side, double density, 80 tracks per side units. Each runs o n +5 vdc, .5 A Use wit:l
a nd + 1 2vdc, .7 A. J ust the drives to use with your 18:>'-1 , Sanyo or other *' IBM
compu ter. Each orde r w ill come w it h sch ematics and p in out data. • RADIO SHACK
SPL·85C·35 $175 .00 each $1 75 .00 each, 2 /$3 25.00, 5 /S725 .00 *' HEATH
New, 75 watt power supply. +5vdc 5.5amps, +12vdc 4amps, -12vdc .3amps • XEROX
115/230 input. Made by GI, fully anclosed, with schematic. *' SANYO
Shpg. wt. 41b. PS-10 $50.00

HIGH POWER SURVEILLANCE IR SCOPE This In fra-Red sc ope was designed specifically for long range surveillance
use. T he built-in, totally invisible , 50 watt halogen lamp IR sou rc e is
coupled w ith a p re mium grade type 6032 image converter tube, 265mm
£4 .2 lens, and 1 6 power m ilita ry spec., color corrected eyepiece m ake
this an idea l un it for viewing o f clandestine activ iti es or animals. The
scope is capable of detection at more than 300 feet, recognition at
30 0 feet an d positive fac ia l iden tif ica t ion a t 1 50 feet. It ru ns on
12 VDC w hich makes it ideal for mobile use. It comes wit h a re move
able han d grip which allo ws for tripod mou n ting, 2 p ower cords for
cigarette ligh ter o r ba t tery t erminals, instructions and a 90 day
warranty. Lis ted below are accessories wh ich m ake this a very
versatile instrument . The scope and accessories are new and guaran
teed fu nctiona l. Net wt. 5 -1 {4 Lbs.
IR Scope part no. ELD Shpg. we. 7 Lbs. $ 73 5 .00 ea.

MA LE -r- f1.6 CAMERA DAPTER for SLR cameras
Shpg. Wt. 1 Lb. $129.00

MALE "C" to FEMALE "T" ADAPTER for CCTV. requ ires use
of above male "T" f1.6 adapter. Shpg. Wt. 1 lb. $29.95

ACCESSORIES: _-=-,,-.,.- _
12 VDC GEl L BATTERY for above. Shpg. Wt. 6 Lbs. $3 5. 00

BIOCULAR EYEPIECE which can be used in place of the stanoa rc
eyepiece. This allows the scene bet ng produced by the IR viewer
to be seen by the opera tor up to 4 ft. away. 2 Lbs. $89.95

Frae 72 page catalogue available or send $1 .00 for ht
class service to P. O. Box 62 E. Lynn, Ma. 01904.

Phone (617) 595-2275 to place your order by phone. ( ---QIZ .-:-l
MC, VISA, or American Express charge cards accePted·t_'t~":~/ dISA Iiiii:2I
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20 MHz DUAL TRACE OSCILLOSCOPE
u".,,,,,,_ qUO"'1 at ... yn....'._ pnce. , "'_ oocoII<>- ~*
>ewe compo'" to <>I'-S cos''''g "'u'" ...a.-
• com_ -one e,t<:ud f<>< _.-,_. 0'11'''' co",utt.,..,
_ -'''9 • Tv __ ......., ' , _,n .. "ogI>_ ....,..-,_ ...
....... ........... lI'.'OCU.. · ..- _ -"",,,,,. , l: "'IIi" --$369 ..
_ Mty 0 -1 _ • ....,...."'" _ -. , caI .- •

• ""''- "'9 • USA__ "0.00,.. _ lor _...... .oo...-.
_'5"" ot _ ... MooI

~~;:~~~~~~;~:~_____.""900_., ..........,_ .~ _ _.-,._
_ 'X' ' _ " __.e.o. LIHl![rt on_"'·_IV_.·__··.__1... __·....._....,."'<>0. _C><> .... ',..,,,,_..- , __.....--'--"'-- .....-_.- ...- _---'.....__..._- --

$669.'5

RAMSEY 0-3100
DIGITAL MUlTIMETER
A, ,," OI", oCO u,ot" d,g"., m..
lutomon" ot on o....." ng ly 10..
eM' • '''-' 'n' Colo, 00<l0<l 1"'0"
OOUon........... ,.ngo " 'eot>On
• a bo pi..,,,, "It "an' • ""'......
.nPu' 100'0 • "...,..,.., p'oteo,>On
on ........gM · 3'~ '<9" LCD o',·
pla~ .."" au'o z_, autO poI&n..._ _ 8"'-1_

$499 5 :::....,-:,~ .

NEW RAMSEY 1200
VOM MULTITESTER
C"OOk " 0" " " 0" . d ,OO.. a nd
LED. ...,t~ t ~ " p,o f....onol Qua l,ly
"'.,., 0'''., '-,," ,.. ,no'o'e:deo ''''' Kll. ' 2lll<; . olt mot.n ng
OyO''''' • 3'~" "'.,,<>fed KIlo •
poI&n.., . ....'olt • :/0 _nng
'""9" • "rely~ • "<9"
,_ ""'OtOO cne

~-~-,. , ' , a

$1995$1295

•
•

RAMSEY 0-1100
1. YOM MUlTITESTER

Compa ct oM ""'0" , <!e.,goed '0I .." ice . w'do v' ''.'yof eq uipmen ,

1
F• • ,y," ,nc'ucHI ' mot'.,.- CoCk

"". 'e ' ~O<J~'''''-ed p''''' '''''''
• mOVln9 cool ' d<>l'i>ie Olt1ltto&<l 0'0'-
_ '-"'oon ' In _ lOw cOOl uM '0'

,,,. t>eg,,,_ Ot U • -.. _ .·up
uM

$~::":",: •

'I'-='-

•

-, '1

•••--

Cl·liO ." .
Ol..·' .... . "

CT·50 8 DIGIT 600 MHz
COUNTER.._........_~ .,,,, ""'-_"-*"""_ ..,.,__ CT-
'10 _ 0 "'9"'".- _ ""y _
• ;I5,.v. l!<O ....... rypeet_,_ •3 <"9"
.......... · 1 PI"" """""'a<"f

<.

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

---. -

CT-1259 DIGIT 1.2 GHz
COUNTER.. i_ ,""""...............,poot__0001·
""J _....,.. • ll"" -.otof' • 2_V ~

'Sll ..... ..-...., " " ~ . id09' ..........
• , PI"" oecuo-acy • ''-'' _ • _ --'"...", ..-...

CT-90 9 DIGIT 600 MHz
COUNTER
l ...__........ _.....,l3OD f _ 3
_~_. ""1''' . go..-....
•_~ _ • zs,o,y It '5(1 ...... IypoeaI _
........, • ;0 ...... "n 10< WWV .-.._
• , PI"" aoocu-.

$1499 5 :c-:.:o-"
Cl-90 0.,
ov·, Cl.' PPU..-',_.
BO•• noo'" i>6O'

' M .M
... 'M

5119 9 5
CT·10 0"
eo.' noca<lpoc'

CT-70 7 DIGIT 525 MHz
COUNTER
UoD 0...1..., .. 0 _"'1\fOU9/'~ f_'u,,"
' 3"_ "'._o«n ..... P'O'amp · ......
_ 11"" _ •~ ktmIy """'""""
• 'IOmvlt 150 ....... '.-__ • _
.... Q e._·'_,"""acy

. , ,,"U 5ps·'e . " .

PSoI B 600 MHz PRESCALtR€._ .... _<lf__'_10
_ z · 2"-_ ' _ ;0"".
0"' _M'" zs,o,v. 'liO 8NC000."'''''0 ' _ ...y-.......

...... nus

...... ........
AC ocIapIo.

POl-H ., .. II

PR-2 COUNTER PREAMP
' ... """-2__ "" __
"""' 10 10 , am " HZ ' 11:I, ~ "" iO'" • B"'C
oon_'"", •~ "" .....,,'OJ Rf • _

-~-

U t ,MPS·2 k,'

P5-2 AUDIO MULTIPUER
T"'~__""_",,,,,_"-
_ -" .._, .................. UfI ... _
Q<*IOy • 9'W" lot PI. _ ..---
• ""'It._ oy ;0 '" Q) • 001 Hl _,_ to
.....It~n sog.... _""""',........

, .. ' M .M
...... . .M

- ..C _ ...
0"·100 0" ..
,,"0.' P'ooe .., .. ,

DM-700 DIGITAL MULTIMETER
"ocr ,'" _ ..... a_ pnce f _..-_ 2&.,_ ,0"llM""" 51\.oסI:·

' .... . Hd09t. It"'"" LEO_ ' outo
motoe o.c-mal 0'''' '.." . ..._te _,ty
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Preve" ts pielure 'oiling
Hig ll·lntenSlly ' lgh\lng.
To p o f the TV sereen
a nd subJee l.
The iCono$Cope nallll'l
!>eIIn useo ' ()I' yeatS.
Very senllll~,

UsiJatt y in milHmel8fll.

Olllused , non·duee·
IIQnilII lighl
Mosl eridenl _ u.
ifllOl a e_p earner• .
One " iii IS" I earne'. UP
a nd down and Mpa" S" i1

Irom left to "gnl or ..gnl
10 lell.
Commonly used on
VCRs.

E~ment I.
Five points !or IlKh eonee t answlll'l'
Element 2;

Two a nd one-h.t1 poinlS fOl each corree l
.ns"'e<.
Elemen' 3:
Two and one-hiltl poinlS 'or each eonael
I"s...er.
Elermtnt 4.-
T...o a nd on.lla ll po inlll '0 ' Nch cor,acl
an!lwa'.

Ho... d id you do?
1-20 po ints -Yo u're out o f rccue

21-40 point s -Yo u'" a longs ho t
41-60 po inls -Only s llgllt sig na l

d ist ortion
61-60 pol nls _A,mch a lr eo py

61-100 po lnls-An Insta nt repl a y,
please

Ele me nt 3:
eamera. conl,a s l. vid&O, lumi nance , syne.
tllle . isi o n . la pe . b loomin g , brlg llt nus.
p ickup

Element 4:

1-ghosl
2-diehrolc
3-disso lve
4 - eo ld
5-blael<
6-525
1_lrllQueney
8-a.5
9-amphl"""

10- e lose<U:lrcuil

SCORING

o-,~

6-Falll<'!
1_Fal~

10- True

8-True

Element 2.
l_True
2_ Falll<'!
3-False

o mogn llb
~ Iupc p

ecerv
emetevee
Is nesrngl b

...ords relallng to

maaree
ca lem inun
a pe t
no as lrcl
e yns

Unse rilmbl e Inese
"'TV:

Ele men l l:
1_1.2_4.3_ 4. 4_3, 5_4.

ElEMENT 4
FILL IN THE BLANK

THE ANSWERS

ELEMENT 3
SCRAMBLED WORDS

21 A mlrror~i ke device IIl . t sifllOllell OUI
red ()I' blue lighl is a I,U....

31 A g.edua! tran!li tion I.om one piClure
10 l notl'lllf where 11>11 IHC lu'es brllllly
overlap i!l ealled a ,-__

41A lluoreseenl 'ighl is .lto ea'lId a
::- lignt.

5) F.cs ,ng a piclure is also e.'1ad " going
'0' _ _ -,-::-

6) Commercial TV I'ansmlllllions Ilave •
~ine rll'llOluliOn.

7) TV iludio is -modulaled,
8J Commereial TV has an audio !lUbea, ·

rla 'lhalls MHz a bOve Ine
pic ture calfle r.

gl TV . Ideo is ·mod ulal&d.

10) Perleet ATV reeeplion is o tta n refe"ltd
to as COpy,

51 The Image o rtn lcon is a
highl y sensiti ve vidllo
pie l<up lube.

6) tens local lefllOlths . 'e
usually mea surec in
inehell.

7) A IlQOd lignl "'I'HIS un
dlllused . d,rec tion.l
lignl.

8) A "ha iO" l!l a da rlo Ita,e
.round a "l!fY brighl ()I'

rellacllfllOl objeel
91 One " Pilns" il <;a..-a

UP lind do...n.
10l'"Sl.nl t'ac l<" seannifllOl

is Itle n ine as " heliC a l
Kannlng o•

4) I<lnescope
5) WhiCll 01 tfle lollowlog Is no, a ,,;oeo
ptcl<up lube:

1) ..,;cs iCQn

21 pluml>ieon
31i~ orthicon
a)i~ iconocon

ELEMENT 2
TRUE-FALSE

So ...Ily llu,,'1 ATV la~e" olf? Pl!fTla pll
If. ' ()I' tile nme 'N-son AT&T". Pictu'.
phone lCe _ r made II. M. )'be Il. m .
iUI! dOlfl nt 10 see each Olfler'1l "911
mugll. 0< maylle ATV is JUSI sull""fIIOl lrom
Ille _ m.alal~ as ham radio I" general.

But I tlll,,~ t!'le reason Is more lunda·
me" laL I believe 1M !lOft 01 people ....r.o
arel,~ely 10 be att racled 10 ATV a 'e lu,f\fId
oil by Ihe code ,equireme"t. Think a bout
II lor a minute: IN-m lng "'lor" e O<le to op.
..a le a VCR. eame'a, a nd TV IraflSmilllll'l' .
Sort 01 l i ~e belfllOl requ ired to ~no... 1>0... to
lap danee Mlore M ing a llo...ed 10 d, 've a
ear. Totally I"ale va"t s~III•.

So ATV. 1 1~ 1l much 01 ham radi o . Ian·
gu lshes . In the meanlime. I ca n a njoy Ihe
'Il latlvaly vacafll band s paca 10 sno... vld·
eos o f my vaeetion to Eu,ope , my Irlp to a
vlfllage ea r IIho.... th e inst allaHon of my
TVRO dish••nd other ac tivities to • Ie...
" Iacted I,isnds.

SIIII. II ...ould be nice il l could lind a Ie ...
more people to bore,

John Edwards KI2U
PO Box 73

Middle Village NY 11379

1) A "Oan Loc~" Iocl<a tne
s ynehronlZlng genera·
lora hom Iwo dille",nl
video llOurces.

21 A " Hlgh Ke y" means a
hlgh.lmpedanee s ignal.

3) " Hud Room " l!l tee
splice be t...een a te le
vis ed s u b je cl's head
and ce iling ,

41 The imag" leonoscope
is SliIt ...Ide ly used In
h igh-q ua Illy TV e am·
e ras.

UN!

A lew ye¥S ~. wilen ttle ~ooeo

~''':. btg;>n, I Ioid ell 0 1 my " ltInds t~1

_ "'&fa 01\ tf>e _g.e 0 1 an amateur-l_
vi_ CATV) boom. "Soon: ' I predIcted,
" w.'11 _ "'TV all oyer II'>e place. 11'11 be
come SO POPU'a_. w. ' 11 s.ee a frequency
squeeze so light thai ,t "' ill ma ke:2 met"'.
IooIl like l l'>e w ide open spac....."

''''U w' ong,
WIle' happened? VIdeo eq UIpment is

cheaper loda ~ ,han eve, belOte, In Itle la te
19605, • Cla Ck-l nd-w h ile video'ape re
corde, cost aDou! S2OOO. Today, I' ve $<!On

COIOf VCRs adv. r' llled 10' as little I S $250,
A color came'. in th e 19605 would have
cost you a cool $50,000 Of so. Today, you
can get one fo , less than $500. All in ell ,

you Can lIet an ATV station up and 'unnlng
10f under SlOO _ antenna and everything
And thaI's wllh new equipmen t. II you'" ,
w ill ing to II(:fOunll8 eround for us&d g.eal.

you un probably 0"1 on the a i. 10 ' under
S3OO. ma ~l><l 0»'110 lOIS".

1) The aspecl ratIO 0 ' a s tandard taleo-ill«lfl
pic lu.. lilI;

1) th,.. unllll higll a nd lou, units "" de
21 lou' unllll high a nd Ih,.. units wida
31 one unIt Iligll and tllree unl ls wide
a llll... uflllll higll and live unils ...ida

21 LiglltlfllOl inlans,'y is ohan measu'ed in:
1) deelbelS
21 lutl'len ml"ul"
3) b"lI"tl'l<l.... deg'ae-s
al'oot-cand les

31 The lillie red lighl found on lop 01 moIIt
..IucliO TV cameras III o fficially ~nown as'

1) a Iillle,ad tighl
2).n idiollig nt
3) • cue Iighl
4) . lally ligh t

4) TM unit prolasslo" a ls use to lransle'
11 1m Im.g"s 10 . Id" o Is cal led a:

1) mo.I" proj"c tor
2) IIlm·lo-. ld&O ad apt".
3) \1 1m cllaln

ELEMENT 1
MULTIPLE CHOICE

AMATEUR TV

E MY GUEST
REACH OUT

AND SERVE SOM EONE
WII "am!l p 'lde ou.selves on bel "g

t'aif\fld eommuniC-alors, bu l llow many 01
uS alii really USlfllOl Illill rra lnifllOl IOI lhe
maXImum benlIftl 01OUr eommun,""s? 11'15
not IIIlOUgh lor I Ie ... "ams wit" ha nd le.
I. II< IIIS 10 luSI suddenly ShOw up a l a pub

Iic-serviCe lI'o'11nl ()I' a disaSler. U .... reillly
.... nt to _, we ".ve 10 gel .cllvely In
VOlvltd i" SflO...lng CiviC leaders whal com
munie.tlons ea pa bllilie s we can 011111, 10 '
routine 'oca l 'eSl ivltle s as well as e mer·
gene filS.

Bett e' yet. w" s ho uld show tnem how
lhey ean mOSI Ilt!llcll.ely use all tile cern
mu"lcalions reso u'ees evaltable to tllem,
Radio a mal" u.._.nd especially Ihe loca l
emllrgeney eoordln a tors-snoul d be tai e
communiealions manage,s. We sl>ould be
lamillar wlln all 01 the radio assets avail·
able 10 • eommunity. nol just Ihe Il.ms,
ham equlpmenl. a nd Il a m I,equeneles.
Sure. 11'1115 meanS more wO<l< IOI us. bul il

means __ our Cilles bell'" and 'HI

prOUder 01 OU' cont"bution.

Coonllnal. AN RII5OU~

Ma ny 01 US lire ....orl"ng actively ...,lh our
eommunl lies In dlsaSler pla n ning . bul
there are plenly 01o tt>er Iilnes lhrQUghO\ll
lhe yea' when we ean acQu I' e v. lu. b.... ·
pe<lence and slmullaneousl y demon" ,. te
cur " pe rl lse .nd ... Iltingness lo he lp .
Whe tlle< you'<II pla nning for a pa,ade Of a
n.wr.l dlsllSI..., don 'l de pend on olhe rs lo
IIgu'e ou t whal your ham group ea n do .
Find OU I all yo u ea n a bout tlla evenl lind
how Vou' ci ty handles it. Ihen s ug gest
speei lic ways In whieh you can help,

For InsllInce. wou ld il be helplullO nave

p.cket ,adio to slInd th" correc l order 01
parltel pan lll to a pa,ade a n no u nc e r?
Hams on bikes or motoreyeln lor easy ee
eess througll crowds? "'TV In a plana duro
ing a l o rest IIrll1 Re memb"', s ome 0 '
1_ may need 10 be 60nfI o il the ha m
band!l. on g<Mtmmenl or bu s iness Ir.

que ne les. A eombinallon 01 elly. ARES.
and REACT resources migi'll P<OVIde lhe
perfecl SOIulion. Adv. nc::e pla n ning ...itt
give you tIme 10 gel Ine tIIlC......'Y elea,·
anees and equipment.

Wl'Ien you'", outlining your eapatHllIlIIS
10 flQno/lams, don'l juSlliSl ll>llllluipmenl
you h.ve Ivailablll, eeeeeee lIS eapllbll~

tIllS, InalNd 01 !laying. ' 'We hive , ...anly
opa<alOf'll ....r.o have synl.....izad ' adiOa
equipped ...ilh DTMF eneoden.:' I .pliin
Iha t. ' "We have Iwenly Irl lned people wfIO

<;an la~e I~' 11a.ncH>eld radios a nywhere
you need them. Tlleye.an uH Ihe ,.csloe 10
relay i,,'ormation among your people a l
those remote site s or bacl< 10 your head
qUlrters. They ean Ir.nsler mesllillge. bft.

I...een you ' agency . nd o thers . Tiley ean
also d ireel-<:ll al roc ar em"'g"ney HNlces
from the lield or. in somll i" s la ncllll. ea ll
any lelephone number you wa nt."

Keep Up on Ihe Lates l r achnolOi!y

II' s vltill tllat a ma te urs wllo ....nt 10
se N" Ihelr eommunitills ~aep up willl c ur
,ent lecll no lOOY. In tllese days 0 ' lnellpe n.
sive porlilble lIQu ipmen!. It's Ine>eunble
to show up al a d i!l8Sler with ' e rys lal·
eontrotled Iwo·e han nel r.dlO tllal o nly
run. on ad Eneour.ge your eommunlly's
!ltnIrgeney ageneies 10 have Slale-ol·th.

art eQuipmenl aillO. Asl< Ih..... to p<ovlde

IUnds IOI the pure ha" 0 ' amaleu....ildlo
equipment. W, Su'p,lting no ... mucll
money is a va ilab le in cl ly and eounly
budgels or Ihrough st.,e or '__algranlS
fOl !lOCIl purposes II you IU!lt took IOI il.

Al lhe "l!fY Ieasl, a ... lhem 10 buy ani.....
naslhat you a nd o tner local Il.ma ean In
s tall in IocalionSlhlt ...ill be vltll d unng I
dl!lasle<. In 11>11 Saon Freneiseo Pl!nln!lula
&fell ...t>ere I live, IOI inslance. huflOredS 01
anlennas (IneluclifllOl <::oaJ< runa to eorwe
nienl ,adio Selu p 1511,S) h.v, bien In·
Slalled in SCIlOolS, !>OSpjlall. Red Cross
o lllees, loreSI S<lfYiee neadquart.... II ..
. nd pol ice depart men ts . as ...ell as In e ily
.nd eounty emergeney Operallonll cen·
le~.

"'long Ihll s . m" lines. look 10' ...ays 10
s upport you, loc.1agenc lllll with soph lstI·
cilted ccmmuntcanone tlley e.n'l .IIord.
Fe, instance, as~ your loc a l .m.teu,·t llle·
vision a llleionados 10 pro.,de last·scan
TV belween a disaSler si te and pol ice. ure,
lo ,est se ,viell . et c .• headqua, ter s , TIle
sa me goes fo r pae~et fadlo, Few commu·
nitie s can allo,d IhII l, o...n pac l<e t s ys'
tem!l. bul by ta~lng advanl.ge of loc.l
hams . Ine y can Ilave Illis va lua ble mediu m
a..llilble 10 lhem.

Utilizing new teehnology 10 11>11 lullesl
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• SENSITIVITYSECOND TO NONE;0 .15uV (VHF),O.2uV (UHF)TYP.
• SELECTIVITY THATCAN'T BEBEAT! BOTH 8 POLExrAL FILTER

&CERAMIC FILTERFOR > 100 dB AT ± 12KHZ.HELICALRESON
ATORFRONT ENDSTO FIGHT DESENSE & INTERMOD.

• OTHER GREAT RECE IVER FEA TUR ES: FLUTTER·PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF·FREQ TRANSMIT·
TERS,SEPARATE LOCAL SPEAKERAMPLIFIER &CONTROL

• CLEAN,EASYTUNETRANSMITIER;UPT02OWATISOUT(UPTO
5QVoIWlTH OPTIONAL PA).

Band Kit Wired

10 M,8 M,
2M,220 5680 S880

440 5180 5980

FEATURES:

NOW-FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND& UHF. CALL FOR DETAILS.

RECEIVING CONVERTERS LOW·NOISE PREAMPS ACCESSORIES

• MO-202 FSK DATA MODULATOR. Runup
to 1200 baud digital or packet rad io siq
nets through any FM transmttter.Auto
mat ically keys transmitter and provides
handshakes. 12OO122OO Hztones. Kit only
$45_

o DE·202 FSK DATA DEMODULATOR. Use
with any FM receiver to cetect packet ra
dio orother digital data in "202" modem
format. Provides audiocondiliOfling and
handshakes. Kit only $38.

• COR-2 KIT With audio mixer,local
speaker amplifier, tail & time-out t imers.
Only$38.

• COR·3 KIT as above, but wi l h "courtesy
beep" . Only $58,

• CWID KITS 158 bits, easily field proqram
mable, clean audio. Kit only $68.

• A16 RF TIGHT BOX Deep drawn alum.
case with tight cover and no seams.
7 x 8 x 2 inches. Designed especially for
repeaters,$20,

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off funct ions wi th
touctrtoness,e.g., repeater and auto
patch. Use with main or au x. receiver or
wilh Autooa tcn Only $90

• AUTOPATCH KITS. Provide repealer auto
patch, reverse patch, phone line remote
contro l of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requi res DTMF Module.

• SIMPLEX AUTOPATCH .Use with your FM
transceiver. System inc ludes DTMF & Au
tcpatch modules above and new Timing
module to provide simplex autopalch and
reverse autcpatch.Complete patch sve
tem only $200/kit. Call or wnte for details.

•

*

Hamtronics Breaks
the Price Barrier!

No NHdlo Pa y $BO to $125
lor a GaA, FET Preamp.

,~ e 'l
~ I·>

L:::::-:::-";' ,

s ,,,

"
,

Q.I,- .,

Model Tuning Rang~ Price

HRA-l44 143-150 MHz $49
HAA-220 213-233 MHz $49
HRA-432 42D-450 MHz 559
HRA-( ) 150-174 MHz $54
HRA-( ) 450-470 MHz $64

FEATURES:
• Very Low Noise: 0.7 dBVHF, 0.8 dBUHF
• High Gain: 18 1028 dB, Depending on Freq.
• Wide Dynamic Range lor OverlOad Resistance
• Latest Duat.gate GaAs FEr, Very Stable

MODEL TUNES RANGE PRICE

LNG-28 26-30 MHz $49
LNG-50 46-56 MHz $49
LNG-1 44 137·150 MHz $49
LNG-l60 150-172 MHz $49
LNG·22O 210-230 MHz $49
LNG-432 400-470MHz $49
LNG-800 8OD-960 MHz $49

Low-noi se pream ps with
heli cal reso na to rs re o
du ce tn te rmoo an d
cross-band interference
in c ritical applications.
12dBgain,

,.,.
'"-'''8
~~

'"-'''8
~~

~

n-n »
~~~'" -,.,"",.~~

~-~

435-...:17
• J2-Ql
H 2_Ql
m.

InputRo,.

se-aa
ee-ea
~",".,.
'~'07," .," .,...,...,"-,.
=m
=~m om
=~m om

$5'
$49
S15

...
$39
SO.

EoCilo, Anlonn.

ForVHF, InpuI R. .. OUIPut

Model XV2
~~ '"_I""
~. 'l,5- '''''

Kit $79 ~~ ~"V _2H '"-'".•Wired $149 ~~ =m-
(Spec ify band) ~" =~,"_,. ~"

~"
,".,0/1

'......,. ~

For UHF, ~ ~~

Model XV4
~ ~,- ~-~

Ki t $99 ,,~ m.
'"-'''' <J2-Ql.

Wired $1 69
•""'" t.2O lot 2M """"

UHF MODELS

Kit with Case
Less Case
Wired

VHF MODELS

Kit with Case
Leu Case
Wired

M"""'S 10cove< every jIfaclical rf & il range 10 lislen 10 sse.

FM.ATV,etc. NF _ 2 dBor lns.

SCANNERCONVERTERSCopyl106 MHZbanclonany sc;an.
net,WII'ed'tested ONLY$88.

ForSSS. ON. ATV. FM, ere, Why pay b;g bucks tor a multi
mode ng lor each bancf?Can be linked w,ln '_ c:onve<1.
e<slorlranscei"",.2WaltsoulpuIYhI, 1Walt uhf.

VHF & UHF LINEAR AMPLIFIERS. Use with above.
Power levels from 10 to 45 Watts. Several models,
kit s from $78.



ATELLITES
USING THE AO·10 APOGEE PREDICTIONS

Apogee predictions lor the monl h o f December are provided fo r th ree sections 01 the
United Stales: Wash ington DC at 39N 77W, Kansas at 39N 95W, and Ca litornia at 38N
t2 2W, Times are in UTC and apogee In th is case is mean anomaly 128 rounded 10 Ihe
nea rest whol e haUL Use the chart as a guide in aiming your antenna, Ihen f ine·lune the
azimuth and elevation values to peak the satellite's beacon signal. If you requ ire mare
acc urate orbital predictions, conlact AM5AT at PO Box 27, Wash ington DC 20044,

AMSAT-OSCAR 10 APOGEE PREOICTIONS
DECEMBER 198~

WASH KANSAS CAL IF
ORBIT DAY TIME AZ EL AZ EL AZ EL

-------------------------------------_.._--~----- ,<::187 • <::100 ..0 7
<::189 2 200 0 13 1 •2 19 4 e 0600 23 1 I
2 196 e 0600 22. 3
2198 7 0500 2 1a s
2 200 a 0400 230 0 20. 10
2202 • 0400 22' 3 202 ••220"1 10 0300 230 0 2 17 • 192 19
2 20 6 II 0200 223 • 207 .4 .a1 20
2208 .2 0200 217 a 2 0. re 174 19
22 10 13 0100 20a . 3 191 .a ••3 .a
2212 '4 0000 19a . 7 .ao 19 " 3 10
221"1 14 2300 la7 19 ,.a 19 .43 II
2216 re 2300 lal 1a ,.2 •• .3e •2218 ,. 2200 , es la 102 .3 . 30 I
2220 17 2200 '.3 ,. 147 10
222<:: la 2 100 "3 .3 13a e
2224 19 2000 .44 s 130 0
2226 20 1900 .30 4
2228 2. 1900 .3. 0
2233 24 0500 22. 0
223:5 2' 0 "100 22' 7
2;::37 2. 0400 21. s
2239 2 7 0300 22a 0 20. 14
2 2 4 1 2a 0300 223 3 200 "2243 2' 0200 22a 0 2" • 190 .a
2245 30 0 100 221 , 20' • 3 .7• 19
22"17 3. 0000 2 . 2 II 19' .7 ••a la

also mea nS you'll be abl e to bring into tfle
publ ic·service fo ld many hams who would
otherw ise feel they have nothing to ccn
tribu te. Ham s wfl o c an·t sen d 25·wpm
code can pertorm a tremendous service by
sending teatuc via packet radio. Hams
who are flousebound or ocn't have porta
ble equ ipment can act as relay stations
belween two or mare amateur-radio emer·
gency MtS.

Your job as an emergency coordinato r
is to facil itate communicat ions, oHerlng
your 8erv<!d agencies a wide variety of
communications methods to manage the
disaste, more elliciently. Find wflat n ich e
each group o f hams Can 1iI1 , and put them
in ch arge o f it. Be creat ive in ut il izing the
amazing variety Of skills thaf rad io ama·
teurs can oller.

If.ln E.,.ryone

Just as important as coordinating
equipment is training the people using it.
Whole books could be (and have been)
wri tten on this, but let me review a lew
points: For instance, we probably all need
a rem inder from time to time about keep
ing net communications brie f and to the
point. When prOVid ing communications.
restrict the \ralfic to that actually needed
to support the agency. Resources. log ls·
tics for ama teurs, and the li ke can be nan
died on other chan nels,

Too often we hea r hams talking to hams
about no n-dlsaster·related topics, tyi ng up
the frequency and m aking a bad im pres·
sion On the agencies who are depending
on us and the news·gathering people and
cit i,ens with scanners who may be listen
ing in. II's surprising flo w many more pea.
pie can participate on a single channel
Once we get down to the essentials, Try
listening to your local lire channel l or a
while - you' ll quickly understand how they
can manage 30-50 rad ios at once during
an emergency!

incidentall y, teach your hams not to be
afraid to let go at t fle microphone once in
a whi le, Complicated questions and an
swers between agency personne l can bes t
be flandled by lett ing Ihe people Involved
tal k d irectly to eacfl other. It's perfectly
feasi ble to do this while maintaining the
legally required control Over au' eqUip.
ment, Oespile our training in pa ssi ng
tralfic , there's nO reason to add anolher
person to the Information flo w if II's not
necessa ry, Communications improve,
agencies have mere part ic ipation In the
disaster·managemenl ac tiv ities, and they
reach a new appreciation for us that reo
suits in more requests for Our services,

Also, make it c lear 10 your hams that
they must take an ac tive role in ollering
the ir help dur ing disasters, even once
Ihey're at their assigned location. I' va
seen amateurs ass igned to a shelter sit al l
day doing noth ing , simply because they
didn't let Ihe peop le in Charge know what
serv ices they could provide, High turnove,
both among the amateur operators and
the agency people (such as shelter per
sonnel) mandates constant reminders 01
the hams' presence and capabilifies.

You can also provide a greal service 10
your community by bei ng willing to I ra in
non-hams in the use of radios for comm u
nity events and emergencies. We hams
have lots o f experien ce in us ing radios.
Don 'l be st ingy wllh it'

If there's a majo, local event coming up,
ask the organi,ers to let you give a train·
Ing session a couple of weeks In advance,
At Ihe workshop, you can demonstrate
how radios work and mention things that
m ight go wrong (like the signs of baltery
l ailu re). Show people how 10 speak prop
erly into the microphone and give them
hints on how best to Identlly themse lves
and to cali others , Remi",' them to use

plain langu age, 10 be suc<:inct, and 10
avoid need les s chatter.

Any t ime YOU' re wo'k ing with neophyte
radio operators, th ink o f ways you ca n
"foolproof" the operation Of the radios.
For example. at the 1984 Olym pi<:s al Stan·
ford Universi ty , we covered the switc hes
ot the handie-talkies with ducl tape so
they wouldn'l gel knocked inlo the wrong
positions. We also pul a sticker on each
rad io listing the frequencies used by each
group (medical, security, etc.).

Besides teaching non-flams about ra·
d ios, don't forget the opposite side of tfle
coin: learning aboul fheir jobs and needs.
For instance, I recommend that ham s (es
pec ia lly emergency coordinato rs) take
Red Cross sfleller·m anagement classes
Not so you Can run a sfleller, since your
strength during a disaster will be keeping
the radios going and the information mcv
ing. But it YOU 're ever assigned to a sheller
during a disaster, YOU 'l l better understand
the needs of the peop le running it , so
you'll be ab le t o communic a te t hose
needs more enectivel y. In a nulahell, you' ll
be more helpful_and that, aller al l, is the
bottom line ot amateur radio.

A Rall·Lile Eumple

Here on the San Francisco f'len lnsu la .
we had a great opportunity to pUI this pro
aClive philosophy to work during the 1984
Olympics. For ten days, Stanford Univer'
slty hosted soccer p,eliminarles fo r the
XXlll rd Olympiad, and among the many
hardworking voruotee-s were e leven ham s
work ing for the Technology Group.

Our overrid ing a1\itude in approach ing
this ass ignment was. " w.. 're here to help."
Weeks before the games began, we were
assisting Technology Manager Chris Veal
with his plan ning. I attended as many co
ordination meetings (both before and duro
ing the Games) as I COU ld , looking for
ways we cou ld help.

In at least one case, our early involve·
ment headed oH a communications di·
saster, Not long bercre the games began,
we discovered a problem wi th the com·
merci al naoo-beics due to be shipped up
from los Angeles. In southern Californ ia,
the frequencies assigned to the los An
geles Olympics Organi ling Commillee
(LAOOCl for secu rity and administration
were going to be c lear during the games,
bul here in Ihe Bay Area they a,e used
heavil y by local news·gathering agencies!

The manufacturer who was supplying
the rad ios to the LAOOC didn't have time
to recrystalt hem lor d i fferent frequencies.
50 we swung in to ac tion up here. go t per
m ission 10 use some government Ireouen
c.ee. f ou nd some rad i o s I hat wo u ld
operate in that band, and ordered 75 of
them. At the end of the Olympics, they
were sold 011, making the total cos t nea rly
the same as renling WOUld have been.

Had we just sat back and shown up I fle
first day of t fle Gam es with Our communi.
cations van and wa il ed for a l errorist at.
tack, Ihe Olympics communicat ions migh t
have been in shambles, and we would
nave m issed a tremendous opportu nily to
help.

During the course of the Games we
sought out and were called upon 10 help
with many olher tasks, wh ich we glad ly
handled. Most were related 10 telecom
munications. but il we had a spare person
we were happy to flelp even with ones that
weren't. We didn't want to adopt a " we
only do elect rons" alf itude. Our lIexibilily
paid ott in the respect we got from Olym·
piC organizers-and mare importantly, In
the pride we ten at our partici pation .

Acl As Communily Advisors

It you've st ili got time and energy lett
aHer planning and supervis ing commun i·

cations fo r your l own 's b ig events, there's
yet another way your expert ise can help .

A lot of c it i es_ especi all y smaller
towns-can 't aHord telecommun ication s
consultants, SO they rely for advice On
manuf act urers' sa lespeople , You , on the
other hand, can be an unbi ased consul·
l ant. Jusl make sure you sl ay leve lheaded:
This is not Ihe p lace 10 grind axeS aboul
antenna ordinances or cacie- television In·
terference . Once Ihey trust your opinion,
you 'll be able to address those prob lems
cal mly and ra tionall y-and wi th more
friends In high p laces on your side

Overai l, loca l hams are going to be bet
ter intormed than mosl peop le on what
commun icat ions equipment Is on Ifle mar·
ket, what techno logies are being Ided, and
wh iCfl ones are wo'k ing. Your expertise
can help your town make belte'·in formed
dec is ions On the purchase of emergency
communicafions equ ipment , or on cable
television franc his ing ,

Your electronics know ledge can also
help prevent RFI prccierns dur ing local
events. Many commi ttees have summer·
time air shows; local hams can work with
the FAA and FCC to make su re ground·
based radio ac tl vllies don 't interfe re with
the airplanes. In racI , whenever mult lband
frequencies are in use, you should check
to make sure they don' t interfere with
each other, or with broadcasfing equip
ment.

Gel Involved

It there's one message I could leave you
with, if's this: Get involved. Take an aClive
role in p lanning commun ications for you r

community. Don't si t at home wailing for
someone to figure out what you do and
what needs do ing , When you're on the
scene 01 a disaster. show in itiative, Don'l
iust show up with a " cordless phone'" and
a warm bOdy.

Make yourself valu able to your commu·
nily by becoming a le lecommunications
expert. Keep up On Ihe iate st technology
so you Can choose the best equ ipment fo r
every communciet ions need.

If you're an ama teu r·radio emergency
coordinalo,. know your people and wh at
specia l talents they have. Who should be
assigned to work with the schools? Who
with indust ry? Who with the lire or po lice
departments? Who wilh the press?

What do we hams gel for all this he rd
wo rk? Self satisfaction. Knowing Ihat
we've learned more and contribu ted more,
You 're a unique In dividual , wil h m any
mOre lalents Iha n jusl pushing a micro
phone button. You have speciel te lent,
skill. and aptitude that will make you val·
uable to your community.

h tend yoursel f beyond the alti lude 01,
"Okay, I'm here with my radio; tell me
what to say" Reach out , lind out what
people need , and serve those needs.
Everyone has a contribution to make: it's
up to each Of us to f ind out whal thai con
tribution is and make il.

Ted Harris N6J1U is Disaster Services Di·
ree ror fo r fhe Palo Aflo (California) Area
Chapl er of ttl.. Amertcan Rad Cross, arid
Amateur Radio Emerg..ncy SarviclI(ARES)
Emergency Coordinator for Stanford, Caf·
iforn ia

78 73 fo r Radio Amateurs· December, 1985



WIRELESS REMOTE C~HTROL (XTEN$I~

Xl'l2A:L1M<~. ts;;j/
Control your TYRO, YCR, or CABLE

TY from Any Room!
W orks on most infrored controlled devices.
Immediote Shipping - Wholesole & Reta il

MERRIMAC 29
SATELLITE 608-49J.2 1
MERR IMAC. -="1IE!lIlIIlI~' TO OROER
W I 5356 1 _-:liiiW & INFO

MULTI-BAND SLOPERS

GO FOX TANGO·TO BE SURE!

e- FOX TANGO CORP.
r~ P.O. Box 15944

W. Palm Beac h, FL 33416
T Telephone: (30S) 683·9587

t he::O _ IF II .... UrI _ b' l'- -.g Rangn

IF Range: 3 10 rr MHz -

Forall l'aesu. l!er>wood, Hea'h , , , , , , , _$ 60
IF R8nge: ..... 10 44fjj(Hl - List pliCaS as /(M lowo:

Yaesu , $75. Ke<1we<:<l $1 ' 0. lcom , ,$100
Collin. 75S3-BiC (25OHl fN'J on~) ... , , , , , , , , . . . , $125

Dra~. R-4C -
GUF1 (1SI IF 8KH2BWl forSSBICW _ _$ 65
GUF2 (lsI IF EIOOBW) Wilh PC Board !or CW . _.... . $100
2nd IF _ ~i8Il25H2Iorconlesl0f5 . . . . . $ 75
Ali othert>anOwidth• . . . . . . " " _ . __ $ 65

Drake FR-l. Rl, Z>:l. 400. I.8K.2,1K BW $ 60

MATCHED-PAIR CW AND SSB FILTERS
FOR TOP PERFORMAN CE
~-
CW4OOHz ,""SS8 2, 1~Hl.Eaoch Pai~ _. , . " "" . . , $170
CW 400Hz.nd SSB 2_ ' kHz (Bol~ Pai'S) , S3XI

I""'" Ihl' SSB', 10"""'" VBT fhII 1)\"" "'0« _ I)
F T-Q80 (SSB2.I ~H. Pai~ .. .... $15(1

FILTER CASCADING KITS FOR
SUPER SELECTIVITY

For Fr-IOI or TS43QS
(ir.cludes board aM 2 1 Filter') , _. __. _... _$ 75

FILTER BANDWIDTHS AVAILABLE
If;W in Hz, 0 11le'S in kHZI

CW:125.250,400, 500 - 55B: ' .8, 2.1. 2.4 - AM:6_0
• Ncl; MI)' _ for Mty rnxIeI; ... send Ckl':eSl

• s.nco '9711, Fo> Tang:> Tl!llrS l\a'II! Men !aIM Best'
• Fo>c T"'9l slOekS!IIlerS lor tdh rill aro wmllllligl
• U"" FT'! II !II~ OO/AM ~S, ~ ~"rots

• U_ frl'Ie ~tee to "'IlINI ~"'" iJlJrehalerS
• AJo fJIIers !lnesl a·roo disc'8!H:')oSl3I <XWIS_
• MOSI filltS .... <!eSIgOOd for "'Sj ~rop-f1 _

•~ i'lStnJ(:IJOn< ,..,. /rae pans lurrl";1l!d lor omers
• LJnIlad SUlllIl' rJ tl'IO """"~ I'f>'lS - 0rdI0' I¥JI'I'
• SIlo...,. o.c.ntlOl 31. 1985. PrU _ I.", iI '86'

SPECIAL FILTERS
Sonl sp<oIitalIIJtJS "" 1I>ClJt... "" <:US!<Jl1.w~ Ntar'S I:r SP"CI3i fII'!JII"'lS
A.llr;ldhIe onces"'" sa'rQies b' OEMor IIIiume llU"""""'" 1);IIar-\o\liue
<lI!ClJJe ,..,. traoe teS/I'IClD'IS prOOdIlI\' 1T1ilO;e INS 'f»J' Ia$l 0"","" 10 l>Jy
~ Japa""""""",,, M"rs at redOC1lll prices

ORDERING INSTRUCTIONS
SPWFI': M"" rJ Sol , MooeI N~, _ a._, IF

tJE{lUI;1 : 25% 1rmI aOOool LI$I f'ro:e< IIli!o;l S60 - 5aio \045)

SHI~NG: 53 US S5 -"', (US & carmal, S10 EJsewhore

0ll1lEll : l,IaiI or (I/'IIJrII! V1SA/ MC AccovIed fl ,Dj 5\\ tax

25% OFF LIST!!

For most Models from:
KENWOOD , YAESU - HEATHKIT

Also DRAKE A-4C17 Lin". COL LI NS 75S-3BIC.
and ICa M iFLU A Twlnl

CRYSTAL FILTER SALE
To p.g ul lity a-po'. CWISS8 1AM FOX TAN. O Fill. ..

"~SQo>PO~U • u",r~o-.SPACE . NTENNAS
""..,........... i..m."'e .. W" NN •• ,';',;,;:., " "'." 0"-" ~Ow..
1<. "'"",.".. O>G-S'''~U , . _,,, ••_.,t< _..."".........,
loW SWR' C"• • '... . 3 0.. . 0"'.' • c"."..,, · 'U CCY ASSE MOCEQ,. _ , ••0<,'1e. '.nl."'._ ' •..,,, t n , I•.•" .11 . y. "

I.!.".!_. 'G';I• . CG.... 'e'e '. ' ''"' ''0. ' 'Y"., n" <"00' 00000'••
1 4 8.""'~R - '66.10, '0, 30. ... 20M . 6(i" ""'" $ .1 ....

, .. •• - ,~O, .O. • O" .., It .. $" "
l ··· . . - to.' ''''' '0" .. ,,, ..
3 •• HO·rU P I>IPOl E ·""'_'O, , "'" m ... ...... I" "
I· . . .. .. .. 00,'''''' "." .. 'I ..
• 8 ."'" SI'llCE-'''VER "'POI.l · 16O II". 10 M' !l!L.JoDo $ 11 _
'R _,_ ,,.,., ,00 ,40, iKl, ISM ' ' '.n. '1
SE"'" .ASE'0' <0"''""'' ••r., sol ,,,. __ ...,-

W 9'NN II N Tl N NAS "'·394·. .. .
" O X 393-S Mr. P IIO S PE CT. IL />OD) />..

'REMOTE A PAD'"
MODEL RAP-1

2 FOUR DIGIT OTMF
DECDDERS. P l US 1501GIT

KE YPAD CONTRO L

ENGINEERING CONSULTING
INTRODUCES

TUNE rae WORLD FROM
YOUR H..NOHELDVtlF/UtlF RADIO

Remote ""ntro l
,n ' erlace boa rd

an d DTMF

."".,"'!!e""-U.s.A CII ces. add 5%

o Ao"," , "".. ''''''' . " , ~"~ . ... 00"......, "' ... '" ."'.. ... ''''_ ~,~ "
".",.... ." '" ,,'.', ,."od "' . 'bO " '" ",".,- ...,c.o """'",,_.... ,c""'" 00"''''' "'01.," ,",. ..- ,. """"",, I"...,. bo.m
""m"'. '~ "'OM ,e_ro ' ~ 'COM ' 10_2 " ~"'" ..' ,,. " M_2 , '"', ,,....'
'COM 7a.o ~ ,,,. >",." PCS 'OW, ...""...'• • " ., " .. ,. . ... " _2 0"
fT _70". leO'" 'C_"".., ..... moo. ",oro

• '0,,",,'0 "'" <0" do """""". ~"h .~, '" , ,',' """" " 0",p., ~." do
.......', " '''0 ....'" ",.," ""'.. ,,.,,,,, "'" """'"

• ' *0 I''''' . '0"1 """,..mm,," 0«." ""........, '" _ ... ,0<.,.. '"
0"" ",,'"'. ''''' "0'"

o " 0 ,"" ",,,". ,"" ,""'" . ". """"'""''' . '.'MOo"1RAP -1 •...." """ out...,.... """....
o " "". p" , ' ,,"". " '" ' " 0'" , '. ""• • , . ...

$149 95 "-" <ob~ o"" '"
• • .." CMOS _ 'OW" "',," [JO<N' 5"' ,0' OocDdo'

'l'l• ....,te A lied' • MOO' . ..,,* ' ' ' 14 '-, . " , . -""'~ ," ,""".". ,,"
" .. . " " ' ''0 , . " .. 0< , ... .., ,, " " ~,," '" """," ....
"" " '. Cooo"" • • ' .. ',."m .". .......,. \? ~'"' OC . M.- _.....

o , ". '4 . "" ..0040 .....'" ' "' " ,e,,, "" '. on . ", 0"
0~"O )'00 ' o",,,mm. b1. ""' ""'"

• 00"''''' " .."". ,'.0' ", '""',, ~O"' ,"<'....
..,'0 ," " ,... '_"'.'. < ' ''' "'"0 5...",· so '"
" ' 0," ,0 IK' "",, "

r,
r---~ ----..
1

Rush m e my c o py o f the Dick Sm ith I
Cala log, I enclose $110 cover shipping

1Nome ····1
I Addfess_ . . . . . . . . . . ········· ·· ····· ······1
I c l~ . . . . . . . ... to, 1
I ZiPDl~~ ·~ I;~ ~:~~t~·N·I~~ ;~~_. . . . . . I
I P, O, Bo. 2249. Redwood C'!V CA 940B3 I

IIllJ
) 

I ~

• 55120 1 oT MF Rece ,ve r-
• Re ce ,ve all16 DTMF d'9 'ts
• No add,t 'Qnal f" t e e,n9
• Output BCD oe ~e. foemat
• Low power [2 9 m a @ 12Vl
• K,t ,,,c ludes 3 5 8 Mh, cry"".1

22 pm IC soc ket, r e s ,s lOe
cap"e 'toes. data ~heet

a"d sc~emat>c~ri:El

W IRED Ii TE STE D
• MDDEL TIID ·

.~ "'.coo,...
••••

$59.95

_ MODEL TTl! -

$22.95

T<l<>CM TM• •

• U... YD~' c om pu tor t o d . ...d. DTMF ta uc~tanu_

• Reee,," all 15 d '9'" a s fSot oS t hev ca n be 'r. n s m'tte d
• E8S,IVprn gcam l ou r c ompu Wc In BAS IC to de cOOe mu It , 

d,g ot "stri n gs ". dosp'ay d,g ,ts, sound a la rms. o bseev~

seCNlt code• . cont.ro l re lay s . rema'. base
• S,mple to us s: IU, ( pco'''oe + ' 2 VDC ",,<I a uo ,o, ~ook

two .."es to th e 1<5-232· C "e rla lm put 0" yaue co m pu
ter, e "ter ••,m ple BAS IC progra m a nd be g,n to deo Dde

• Sam P'e BASIC pro gcam a nd 'nstruct ,ons ,ncl ud"d

• lE D Ino'caWc " Oe c ode - A- Pa d"
M od ~ 1 DAp· 1
Wored and T H>i tl<d $89.95

Incl udes s h,pp, ng US A Ca l "d o"esses " d ~ [;'
V'SA " ,,,I Ma otecC. rd ao c u ot~(' ncc,,,~ o ",,~,. ~ M rl '"

WITH TEC·200 FILM
JUST 3 EASY STE PS:

• Copy circuit pattern on TEC-200 fi lm
using any p la in paper copier

• Iron film on 10 co pper cl ad board
• Peel off film and etch

co nvenient 8~ x 11 size
With Complete Instructions

SA TlSFACTION GUARA NTEED
:; Sheets for $3.95 I05heets only $5.95

lIdd XlI; post,,~ NY Res, lIdd ""I". 11M

The MEADOWLAKE Corp.
Dept. 7, P.D. Box497

Nort hport. New York 11768

TOUCHTONEN OTMF
to RS-232-C

300 BAUD INTERFACE....-.--.

~i~ ....
. 00... . -:-. ' _ ::...:

MAKE CIRC(JJT BOARDS
THE NEW, EASY WAY

• Complete ly wored & t es te d
• Us e r prog ramab le
• LED s tatus ,nd .cator
• Op ell lO o lie lOlOe ou tpu t
• Co n,rol cala ys ; mute au d ,o

",~J"'-,! • Cont ro l lin k oll/o f!
• Custom IC ,,, s ure S ~ ,gh

ee l'ab ,l,ty & sma ll SOle'
• F,t . 'M'd e most r,g. runs

on' 2 VOC 13 5ma l
• Over 1500 d ,ffere " t codes '

• Ma ka s e , ce ll.>ot p r ,v"'e ca ll o n bUsy repe a 'ars '
• Use ,t to tu rn 0" au d 'o oe s ou nd an a la rm
• Mo m e nt aey a nd lotoh''' 9 out pu ts

Ma<terC.ed a nd VISa "cc~pled. or se~ d c hec k; M 0
C,,' ad dress add 6%_pe,c e .~c lu oes sh ,pp lng US A SeM to

DB I I·
I I i II

ENGINEEFIING CONSULTING
'NT~ODUCl!S
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Is Factory Pre-Tuning Good?
No-It Just Does Not Worlc!
E v n y H F mobile insta lla t ion h a s its
own c haractni~tics. a n d t h e antenna
mus t be tuned to fi t the m . O nl y t h e
Spider'" Ant e nna wi t h its paten Ted
t u n i n g 51...." e 5 ca... be t a ilo r ed by t h e
user to f it h is o wn requ irements. If t h e
antenna is late r moved 10 a diffncn t
i ns ta ll a t ion. t he S p idn'" can always hoe
rC-luned as needed.

Beware of Cheap Imitations!

The Most convenient
Antenna for

Mobile Worlc
N o m ore stoppin g t o
ch ange coils. Once
the Spider' " Antenna .::=::j;~~~
is t uned fo r 10 , 15.
20 a nd 40 (or 75) _~"
meters. j u st swi tch ~

you r t ransceiv er from ..... -- I,j/~
band to band- the
a ntenn a w ill follow ~ ~)

by it self. !'9',,::~ p

Only fhe genuine has 'hese Irademarb

Spid~r.!Q,!~,Q.~.~ ¥
They are your assurance of quality

and performance

TOUCH TONE® CONTROL
NEVER BEFORE HAS SO MUCH CONTROL. .

COST SO LITTLE!!

MODEL CS·16 $164.mo.__ MODEL CS·1688 $189 'mo._ ~,

COMMON FEATURES

ATTENTION

Foreign Computer Storesl
Magazine Dealers

8 MOM ENT" 1lY
I Of 8 SEUC'

8 LArCHED
, OF 8 ShECI

8 "'OME"IA~Y

, OF 8 SHECT
8 lATCHED

,.,.,.,.,.,.
,. :;~~~~=::::~~:::~ ' 6 LATCHED16 MOMEN'A HV

, OF 11; SELECT

Our new CS-l688 is the most powerfu l
touch tone con trol ler in the industry !
DIP switch programmability allows
you to choose any of these len
mooertunctfcn combinat ions ...

OUTPUT FUNCTIONS
01234 5 6 1 8 90 . _ A 8C

Do ' GROUP "C GROUP

1 8 LATCHeD
2 8 LATCHf-D
3 8 "'OM, N T"~Y

• a "'O""NT" ~Y
s 1 OF 8 SELECT
6, 1 OF 8 SELECT
1, 'OF 8 SELECT

••
'"

Two independent user programmable
three dig it passwords permit hierarchy
control.
The secondary (user) pas sword can
only access 8 of the 16 latched loN!OFFl
functions.
However full 16 function con tro l is
available to control operators using
the primary pas sword. Addit ionally
secondary password access can be
enabled/disabled with a special
primary password command.

Our C5-16 puts repealer control
op•. . . IN CONTROL.

• Open collector (can drive relays
di rectly) and log ic outputs for each
of the 16 functions

• SSI·202 central office qua lity XTAL
contro lled tone decoder

• Adjustab le pre-amp accommodates
1O MV-2 volt Input

• Retransmiss ion of con trol tones
can be eliminated by use of either

open collector or data strobe logic
outputs

• Operates from 10-25 volts DC,
Reverse polarity protected

• 4 Vz w x 6Vz "glass board with 44
pin gold plated edge connector

• Comes complete with manual and
mating connec tor

Add $3.00 P&H Cahlor",a noside<lts acid s.ales lou

You have a large technical
audience that speaks English
and is in need of the kind of mi
crocomputer information that
CWlPeterbo rough provides.

Call or write tor information on these signaling produc ts also:
Model CS·10 DIP relay board ... packages 10 DIP relays.
Model CS·100 ... A 19 " rack mount that houses a contro l card and two
C$·10·s. All inputs and outputs available on convenient barrier strips .

rYPICAl REPEATER CONTROL APPLICATIQNS
Hh\.O POWER - Pl..COP - TlGHTILOOSE SQUELCH - OPENlt:LOSED SQUELCH _
REPEAtER ONOFF _ AUTOPATCH ONOFF - TOlL RESTRICT ONOFF - RINGBACK ONOfF _
lONMHQRT HANGTIM E _ ANTENNA I/ANTE NNA 2 - REMOTE BASE ONIOFF _ F,IF._
AUX LINK ON/OFF - TONE MUTING ONOFF - SPARE TRANSMITTER INOUT _ ETC, ETC.

S€lECTOR MODE APPLICATIONS
I OF N FREOUENCIES - 1 OF N PHONE LI NES _ 1 OF N ANTENNAS _1 OF N REPEATERS ETC.

/ 11
23731 Madison St.
Torrance, CA 90505
Phone (213) 373-6803

Provide your aud ience with
the magazine they need and
make money at the same time.
For details on selling inCider.
80 Micro. Run. HOT CoCo
and AmigaWorld. contact:

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE., SOUTH
NEWYORK,NY 10016
PHONE (212) 686-1520

TELEX-620430
AT&T
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CaNdo 60. Ma!a> f22.91. I _ anIy, us hondo ....... on us t.nJ<.
Fomp> rio<r S19.91, I _ only, us fu.... drawfl on us bank.

For..,.. 1. pit-. inq..." .. . Mo- olk.... 6-8 .......... for doli......"

UNICATE------!

FIRST WITH US , IIIIU
THEN THE WORLD!
Better communications start with your subscription

to 73 for Radio Amateurs
------------------------------------------------

YES' Start my no-risk subscription today and send me 12 issues
• of 73 for $19.97. I'll save 33% off the newsstand price!

o CHECKIMO 0 Bill Me lI>l- rna« ched~ <0 7J1

Name _
Address, _
Ciry State Zip _

7.."~ f<wRudio ~
.;;I i\ m a h lollr S ,-,

PO Box 931, FarmIngdale, NY 11737



Free 'Tech-Data' Flyer

P I ~ I

E~change eecncoc mailbox messages with your
tami ly-like "I'll be late". Of "A ll is OK" () lalk with your
lamlly (llrecUy through ShacKPalclJ- ,Withyou In remote
cont rol 01 voororre stauon Report traffic eccoeots or
disabled motonsts through your home phone while
mob ile Of portable with PersonalPalch~

All the power at your home station (and morel realtycan
to aow you anywhere 10 find 001 more aeon
ShackMaster- just write, send us your OSL orcall and
talk with us at 408·749-8330

advanced
computer
controls, inc .

Small Orders Welcome

Take it with you.

-

IRON POWDER and FERRITE PRODUCTS

AMI~~_
Fast. Reliable Service Since 1963

ShackMasler- puts yoor home stahon In the palm ot
your hand. Whether portable. mobile, around ire yard
Of arocnc jown yoo' li be lil'lked through your handheld
to yoor bonpenormaoce equipment at home svencen
home nom any roccn-tcoe phone and operata

Scan the bands change modes, select antennas, turn
gear on arc ott - eneon your Touch-Tone keypad
Check Into nets, work skeos. reccrew and DX withOut
being tied down to the shack

aee

$79.9 5 ::,

ADVANCED ELECTRONICS APPLICATIONS- INC.

P.O. Sol C·21 60. l l'llnwood, VIA 98036

TELEX: "nUll ..-.:
AfA Ih'TI. ow U ,. ~

A Realistic Simulation of
On -the-Ai r . Two -Way
Morse Code ' Rag c hew'
Contacts (0505).

f'I1<ft and SJ>r<1l"1<.'alions SubJ-I 10 t.,..,......... ,Uw.>u.
"'""0..... or 0l>lIpJ:""",

• :\la ke s Upgrading of Morsp
Skills Easy and Fun

• Dot's Away With Drudgery
• Skilled Operators Enjoy

t he Realism
• Operate Anytime-Re

quires Only a Commodore
G64 (or C 12S) and A 1V Set

• Remo ves t.he "Mystery" of
wha t to Say in Dn-t he-Atr
Contacts

• Excellent Practice for He
g inners and Old "Pro's"

• S tandard Format and Com 
mon Abbreviations Used
fo r All Exchanges

• Send :\lorst' with your key
hoard

• Select Appropriate QR~1

a nd QRN levels
• Select the Portion of the

'Band'-Novice or Low
End

EA EAEAEAEAEAEAE
EAEAEAEAEAE
EAEAEA "'0\t.

,..-E 1)OG). 0 "
OS so\

~\o(t\

Toroidal Cores . Sh ielding Bead s. Shiel ded Coil Forms
Ferrite Rods . Pot Cores. Be luns, E tc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607
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MFJ~9(9C MFJ', bat 300 wan tum II now I'IIn bltterl

14995
TIll MFJ-M9C .I~IHM O,ho:, v... Tuner II gives

$ you atuner, cross-fleedle SWRJWattmeter, dummy Ioaa,
a1'Itenna switch aM baTun In a new comp;.;t cabinet.

MFJ'S BEST 300 WATT TUNER NOW GIVESYOU A CROSS-NEEDLE METER THAT READS SWR, FORWARD
AND REFLECTED POWEH - All AT A GLA NCE. You gilt quanty conveniences af'll,1 i Clutter-free snack at a super price.

A new Cf1IIHlMdl. SWR!W. lbllltir gives you SWR, forwafd and reMed.ed
power-an at aSingleglance. SWR IsaUiomatlcany computed with no controls to
set. Has 3Jand XlI) wan scale on easy-to-read 2color lighted met. (needs 12 V).
A hlndSOlTll .... blaca brushtd .IumlnumQblMt matehes an the new rigs. Its

compact sire (10 x 3 x 7 1nchesj tases only a little room .
V. can run full tr1nsctlver power output--tJp to 300 watlS RF output-and

match coa..., balanced lines or ranocm wires from 1.81hru 30 MHz. Use It to tune
out SWR on dipoles , vees. long wires, verticals, whips, beams and qua(ls.
A 300 Witt 50 ohm dummy IGad gives you quick tune ups aM aversatile six posi'

tion antenna switch lets you select 2COl); lines (direct or tnru tuner), random wire
Of balanced line and dummy load.
A I.rg. tffIcient .Irwound Induc1or-3Incnes In dlameter-1jlves you plenty of

matching range and less losses fO( more watts out . 1000 volt luning capaci
tors and heavy duty switches gives you sale arc-free operation. A . :1 balun Is
built-In to match bafanced lines.

Onllt your COfIWftIela p. ' *\Ii ... . nd lftIoy.

• - •..
• .~ . :..-

• ......=...~ •--

MFJ..,.

$89.95

DIGITAL SWR/WATTMETER

Triple tutput ..11 qullty~ IUppIy glves)'Otl
plenty of vottage and ctKrent !of all yolI' anaklg
a1'Id dlglta1drcults. You get 3 compIttIty IIoIItId
tutputI: 2 vnble 1.5-20 VDC at 0.5amp and a
flxllCl 5 VOC at 1 amp. Connect In series or par
allel for higher voltage and current. It's short cir
cuit protllCted, has excellent line (typically 0.01%
N) and load regulation (typically 0.1%). 211glrt.
Id 3 Inch precision matIn monitor voltage and
current slmultaneously. It's ruggllClly built so
you'l l get many ysars at trouble free service . 12 x
3 x 6 1nr;hes. 110 VAC with safety grOUnd .

Fully autDmlUc DlgItIl SWRIW.lb'''. readS
SWR 1:1 to 1:9.9dlrectly and Instantaneously-no
SWR knob to set . Huge 0.6 Inch bIiIlht orMlQl
dlglt$ make across-the-room reading easy. 12
secment LED bar graph wattmeter gtves Instan·
ta/'leous PEP readings up to 200 watt RF output.

Good, bid, ml'rnlIt&:h trkalor LED, IndlClte
SWR ~ndlUon, . Small si ze (5Yt x.\4 x 1In.) and
ea!y-to-read digltaT display males It Ideal for m0
bile use. For 50 Ohm systems. 1.B-X1 MHz. 12
VDC or 110 VAC with MFJ-1312, $9.95.

MOBILE ANTENNA MATCHER
M'.I-t1. $19.95
LDwtr your SWR .nd

gtt mo... powIr Inta
your mobile whip for
solid signals and
more CSOs.
Your solid stal'e rig putsout more power and gen.
erates lessMar. For 10-80 meter whips. Easy plug
-InInstanatlon. Complete InstructIonS on how best
to lower SWR. Fits a1Iywhere, 2'11 x 2Y2 Inches.

TRIPLE OUTPUT LAB POWER
SUPPLY MFJ _ $149,95

MFJ-17D2
$19,95

$29,95 M'.I-'''''. -. "'" -- -- .'-- ,, ,

ANTENNA CURRENT
PROBE M'...... $79.95
Tilt' I'ltW brukttll'1l MFJ Arrtlnnll

CuiTtltt Probe lets you monitor RF
entema CtJTents-no CXll"lnectlons
needed ! Determine CUlTent dlstrl
butlon , RF radiation pattern IOd
polarization of antennas, transmis
sion lines, groUnd leads, building
wiring, guy wires and enclosures.
• IndlClte ttlnsmlnlon lint tldl.tlDn due to high
SWR, poor shielding or antenna unba·,ance.
• DItIct rt-I'IdII1IOfl from ratn gutters and guy
wires that can distort altenna fltkl panern,.
• DItIct RF radIItIlfl from ground leads, power
cords or building wiring that can cause RFI.
• DttwrnI.. " ground system Is effectlve.
• Pinpoint RF Ittbge in shielded enclosures.
• lDcItt tilt belt pllCll for your mobi le antenna,
• U.. as tuned field strenght meter.
Monitors RFcur...nt by sensing magnetiC field.

Uses an electrostatlcany shielded ferrlte core, FET
RF ampllfllll , op-amp meter drcull for excellent
sensitivity, selectivity. 1.B-X1 MHz. Has sensl
ttvIty, bandswltch, tune controls, telescoping an
tenna lor field strenght meter. • x 2 x 2 Inches.

2 KW COAX
SWITCHES
Inltlntly ullet . ny

.ntenlll or rig by
tumlng I knob. Or
ganizes coax cables
and eliminates plug
ging and unplugging.
Unused termlnars ate
grounded to protect
yourequipment for stray RF, staticand lightning.
2 KW PEP, 1KWCWoFor 50 to 75Ohm. Negligible
loss, SWR, and aosstalk gives high performance .
SO-2395. Convenient desk or wa:! mounting .

MFJ.11D2, S11.115. 2: poattIOlll. Cast aluminum
cavITy CXII"Istructlon gives excel lent perfonnanc:e
14)10 SOO MHz with better than 60 dB Isolation at
~ MHz. Heavy duty, low loss switch has less
than 20 mllilohm CXll"ltaa resbtance, less than 0.2
da lOS! and SWR below 1:1 .2. 2x 2'12 x 1Inches.

MFJ.17'D1, S2t.II5. 1 potlUon, . 'MI lte markable
surface for recording ant. positions . 8'12 x 1'12 x 31n.

•• . : ::: t
.. ..

SUPER
KEYBOARD

M'..
5169.95

PrlCllllnhed 50% to $161.151Get a futi teewe
Super Keyboard that sends CW/Rm/ASCII tor
tne price of a good memory keyer.
V.. get till COflYInltnet of. dtdlCItMI knbotrd

-no program to load-no Interface to connect
Just turn non and It's reaay to use .
Thl' 5 mod' Super Keybolrd lets you send CW,

Baudot , ASCII , use It as .. memory keyer and for
Morse Code prattlce. You~ text buffer, pro
grammable and automatic messape memories,
error deletion , buffer preload, buffer hold.
A 256 dIIrtCttt kJYbolrd buff.. gives you per'

feet CWeven if you "hunt and pecll:" . A meter
reads CW speed and buffer remaining. • rres
sage memories lets you store up to 256 charac
ters. 4 preprograrnmed messages lets you send
ca CO DE, CO TEST DE, DE, aRZ. Has speed
weight, tone and volume pots that remembers
theirsettings evenane- power Is turned off. send
60 WPM Baudot alId 1(10 baud ASCII.

Y.. ClIft UII h ... dtlun full tutu... IrIIlTlOl y
ktytr thai: has automatic and programmable
memories, iambic operation , dot-oasn memories.
HaS ranGom and pseudo random code generator.

AutDmItIC HrIII numblrlng, message repea
ting, tuneswitch, shielded tor RFI. 12VOCor 110
VAC wIth MFH312. $9.95. 12 x 7 x 3'12 Inches.

CROSS-NEEDLF SWR/WATT
METER M'.I-t1' $59.95

MFJ', cl"llll-tlMdl.
SWR/Wltblltttr glYa
you SWR. forwIrd
•nd rtfIemcI powtr
-III It • IInglt
gl.netl SWR Is au to
maticany CXImputed
-no CXIntrols to aCIJust . eesy-tc-use push
buttons select three power ranges that give you
CRPto full 111081 limit power readings. Real1s 201
2OO/2COO W lorlllard,515l)JSOO Wreflected and 1:1
to 1:5SWR on easy-to-reaa two COlor scale, Ught
lid meter. NIll!Ids 12 V. ±10% full scareatC\SiCf .
6'12 x 3\4 x 4Y1 lnches.

ORDER ANY PRODUCT FROM MFJ AND TRY IT·NO
OBUGATION. IF NOT SATISFIED, RETURN WITtf..
IN 30 DAYS FOR PROMPT REFUND (In , ,hipping).
• One year uncondition.1 guarantee· Maele in USA
• Add $5.00 each shipping/handling · Can or write
tor free catalog , over 100 products.

MFJ
TO ORDER OR FOR YOUR NEAREST
DEALER, CAU TOLL-FREE I l4S40 !

800-647-1800 " ,,;
Can 601-323-5869 in Miss. and outside ~ " : Cc:: dl
cont inental USA Telex 53-4590 MFJ STKV l'. "- I
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER. ANTENNA SWITCH . BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.B TO 30 MHz.

MFJ's lastest selling tuner packs in plenty of new futures!
• New Styling! Brushed aluminum trent. All metal cabinet
• New SWR/Wlttmeler! More accurate , SWitch selectable
J()'J/3l) watt ranges Read torwaro/renecteo power
• New Antenna Switch! Front panel mounted serect 2 coax
lines, direct or through tuner . random wire/balanced line or
tuner bypass tor dummy load
• New lirwound Inductor! Larger moreetucient 12position air
wourlll tocuctor gives lower lossesand more watts oul. Run up
to 300 watts RF power output Matches everythmg Irom t6 to
30 MHz: dipoles. mvenec vee , random wires. vert icals. mobile
whips. beams. balaAted and ceex lines, Built-in 4 1 balun lor
balanced lines lC«J1I capacitor spacing . Black 11 .3x7 inches.
Works With all solid stale or tube rigs. Easy to use . anywhere

I

.~..~

NEW
FEATURES

--.•-

•

I4TJ vaSA. nJN'£RD_ •••,... . ...._ na ~ooo

"_I,''''IT' .::,;,It:,::. ..."'_ ..let""

_ H!' - '~~.-l '''''. :. ',:.'. ,
_ "" a:.: _ ,

IIfOOIL .'~lD

$99.95 MFJ''''D

a , ;: : 8

24/12 HOUR CLOCK/ID TIMER
MfJ-llli "''1'/ • l
$19.95 11<-
Swltdl to 24
hour UTC or
12 hour forINt!
Battery backup
maintains time during power outage, tn timer
alerts every 9 minutes alter reset. Red LEO .6 inch
digits. Synchronizable with IN'NV. Alarm with
snooze tunctlon. Minute set , hour set switches.
Time set swi tch prevents mis-setting . PoW8f out,
alarm on indicators. Gray and black cabinet. 5x2x
3 indies . 110 VAC, 60 Hz.

1 KW DUMMY Lg~~"$39.95
Tune up fnt, enend
IIle 01 finals, reduce
QRM ! Rated lKW CW
or 2KW PEP lor 10 min
utes . Halt rating tor 20
minutes , continuousat
2OO W CW. -4OO W PEP ,
VSWR under 1,2 to 30
MHz. Uta 300 MHz,
Oil contains no PCB.
SO ohm non-Inductive resis tor . Satety vent.
carrying handle. 7VlJ:6¥. in.

DUAL TUNABLE SSB/CW/RTTY
FILTER MFJ."'. 599.95

I-;~~ •.~! ~.O II
DUll fIlte,.. glv. unmatched performance!
The primary uuer lets you peak , nctcn . low
pass or high pass with extra sleep skirts.
Auxiliary utter gives 70 db notch, 40 Hz peak.
Both fillers tune Irom 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constant output as bandwidth is varied: linear
trequency control. Swilchable noise limi ter lOf
impulse noise Simulated stereo sound lor CW
lets ears and mind reject aRM Inputs lor 2 rigs.
Plugs into phone jack Two watts lor speaker.
all bypasses lilter 9-16 VDC or 110 VAC With
optional adapter. MFJ-1312. S995

A''''

.., .- .....
- J """. - .., ·0,., .••

VHF SWR/WATTMETER
MFJ·81' 529.95low cost

VHF SWR/
W.ttmeterl
Read SWR
(1 4 to 170 MHz)
and forward/
reuectec power
at 2 meters, Has 30 and 300 watts scales
read relative l ield strength , 4xZX3 in.

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER
Turn your synthtl lnd Winning $39.95
2 meter handheld Inlo I hoi Pollee/ . ~ . MFJ
Flre/Weether b.nd sunner! ·313
144·148 MHz narcneios
receive Police/Fire on 1~'

158 MHz with direct tre 
quency readout. Hear
NOAA manume ceastat
plus mOfe on 160-164 MHz,
Converter mounts between
handheld and rubber ducky
Feeottsu anoes simultaneous
scanning 01 both 2 meters
and Police/ Fire bands, No
missed calls, Cry5tal con trol led. Bypass/ Olf
switch all0W5 transmitting (up to 5 watts), Use
AAA battery . 2V.xlVIXl 'h in. BN Cconnectcs.

MFJ/BENCHER.KEYER
COMBO

MFJ·.22
$109.95

The best 01
IU CW worlds
a deluxe MFJ Keyer in a compac onliguration
that uts right on the Bencher iambic paddle'
MFJ Keyer - small in size. big in features. Curtis
W44-B IC, adjustable weight and tOOl! front panel
volume and speed cooftols (8-SO WPM), Built-
in oct-casn memories. Speaker, sidetone, and
push button selection 01semr-evtornauc/ tune
or automatic modes. Solid state keying Bencher
caoote is fully adjustable: heavy steerbase with
non-skid teet. Uses 911 battery or 11 0 IIAC with
optional adapter, MFJ·l305. $9.95.

RTTY/ASCII/CW COMPUTER
INTERFACE

Mlllmizi
your .nt.nn,
ptrform.ncer 59.95 MFJ-202B
Tells whether to shorten or lengthen antenna lor
minimum SWR , Measure resonant trecuerev .
radiation res istance and reactance.
NIW Fllturls: individually calibrated resistance
scale. expal'llled capecnarce range (1:1SO pf).
Built-in range extender for measurements be
yond scale readings 1-100 MHz. Comllfehen~ve
T1anual. Use 9 11 batterv. b;4x4 in. t

INDOOR TUNED ACTIV
w' ,MPROVED ' ANTENNA I

NE
h

higher gain " Wond Grablltr" nViI
WIt Of e.teeds reception
of outside long wlresl uncue tuned Active I

Antenn~ minimizes intermode, improves set
ivity, reocces noise outside tuned band , even
lunctions as preseloctor with external antenn
Covers 0,3-30 MHz .Tele
scoping antenna. Tune.
Band,Gain.en-crt
bypa~ connors.6Jo,ZX6 in.
Uses 911 batt8fy.9
lSIlDC or 110 VAC wilh
adapter, MFJ-1312. $9,95. MFJ-10211A 579.95

RX NOISE
BRIDGE

S99~95 ,: :f .·t .::+;:; .: •.
Free MFJ Rny/ ASCIIICW.Oftwll'l on tip. Ind
ubi, lor VIC-lO Of C-64. send and receive com
puterized RnyIASCII/CW with nearly any per
sonal computer (VtC·20. Apple, TRS-BOC, Alar! ,
11-99. Commodore 64, e1e,). Use Kamronics or
most other Rnylew software. Copies both mark
and space, Mly shift (including 170, <425, 850 Hz)
and any speed (5-100 WPM Rny/cw, :m baud
ASC II ). Sl\¥p 8 pole active filter for CW and 170
Hz shift . 5ends 170. 850 Hz shift . Normal/reverse
switch el iminates retuning . Automatic ooise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. 8xl Y..6 in. 12-15 VDC Of 110 VAC
with adaptllf , MfJ-1312. $9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT·NO
OBUGATION. IF NOT SATISFIED , RETURN WITH
IN 30 DAYS FOR PROMPT REFUND (leas shipping).
• One year uncondlUDl\I1 guarantee . Mao, in USA
• Add $5.00 each shlppinglhandling • Can Of write
lor free catarog , over 100 products.

MFJ
TO ORDER DR FOR YOUR NEAREST
DEALER, CAU TOU·FREE

800·647·1800
Can 601 ·323-5869 In Miss. and outside -e-I

continental USA Telex 53-4590 MFJ STKII '-
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MFJ 24 HOUR
LCD CLOCKS

ThtM MFJ 24 hCKIr cloeb make
your DXlng. contesting, logging
aM SKEOlng easier. more precise .
R.d botb UTe . nd leal 111M

It. gl•• wttIl ttIt MFJ-101.
$11.15, dual dock that displays
24 ancl12 hour time slmuttalleously.
Or choose the MFJ.107. SUIS
single clock lot 24 hour UTe time.

Botn are meueee Inabrushed arumlnumtrame,
feaTure hugl ....,.tHH 5/8 Inch LCD num'I'II,
and asloped face that meses r8alling acroh-lhe'
shack easy aI'IcI p1e.b\a11t.

C11.3D 1m
MFJ 12 2f HOUR DUAL LCD ClOCK

"'OOI~ " ' 1-
You can (eac:! hour. minute, second, month and

aayand operaTe them In an aft:ernatlog Ilm~e

d lspla~ mode . vcu can also aynchrtmlu them to
WWV lor split-second timing. Both ate qu.rtr
controlled lor excellent accuracy.

1111
}ofFI } 4 HOUR LCD ClOCK

They are bitt", opmtld so you CIon '1 ha~ to
reset them alter a power fanure, and battery
operation makes them suitable lor mobile aM
portable use. long life battery Included.
MFJ-l08 is 4YIl(1x2 In, MFJ-l07 is ZYox1x2 In.

•

"".-

MFJ.260
$26.95

MFJ-407
$69.95

MFJ.262
$64.95

ROLLER INDUCTOR TUNER

MFJ.407 Ollull Electronic KIYW sends 1a1'nblc,
a[rtomatlc, seml·a[rto or manual. Use SQUlIel8,
single lever or stralOht key. PIus/minus keying . 8
to SO WPM .Speed, weight. tone, volume control,.
On/Ot!. Tune, semi-eutc switches. Spea):er. RF
proof. 7~ 2x6 Inches. Uses 9 Vbaltery, &9 VDC
or 11 0 VAC with AC adapter , MFJ-l305, $9,~.

MFJ '. " Dry" dummy 'Old, ,re ,Ir coaled-no
meuy 011. Just right !of' tests andfast tune up. Non
Inductive SO ohm resIstor In afumlnum housing
with 50-239. Full load to JJ seconds, de-ratlng
curve to 5minutes. MFJ.2tiG (3Itl ntt), SWR 1.1 :1
to JJ MHz, 1.5:1 . 3G-160 MHz, 2Ytx2'11X7 In. MFJ.
:l'Ii2 (1 KW), SWR 1.5:1to 30 MHz,3x3x13 Inches.

MFJ ELECTRONIC KEYER

MF.1-9B9 $329.95
Milt UlI , pact roller

Inductor tuner that lets you run up 10 3 KW PEP
af'ld malch everthing !rom 1.8 to 30 MHz.

Dealgned to /Nitti tilt I1I'W lINn., rig•• the
MFJ-989 Is the best roller Inductor tuner pro
duced by MFJ. Our roller Inductor tuner leatlJres
a~lglt turn counter plus a splnnll( knob101" pre
cise inductance control lor madmum SWRredlJC
tlon. Just tal:e a look at an tttese oth« great lea:
M IlS! Built-in 3DO WItt, 50 ohm dummy IlIlId,
built-in4:1 bllunI ncli built-in UglrtId tnItW that
reatSs SWR a1'ld torwaJ'd and rellected power In 2
rarlges (200 and 2000 watts). Accuracy +10% lull
scale. Meter light requires 12vac.6 position arl 
tenna switch. 103fl x 4Yl x 15 inches.

MFJ " DRY" DUMMY LOADS

MFJ ENTERPRISES, INC.
Box 494, Mississippi Stale, MS39762

MFJ ANTENNA BRIDGE MF.......
Now you 'In qulddy optlmlze your $79.95

InlanRi for pelk perlonNl'ICI wttIl
Ulil portIble, tDtllly lIlf-ctntilned
IntlnRl bridp that you caf'l take to
your entenne slte-no other equip
ment is needed .
You un dlllrmlnel' your Inll nn, I.

tlllllong or too ,hort, mature ttl
rtIOlIInt frequency Ind Intennl
,-.!1tI1'ICI to 500 ohms. It 's the
easiest and most convenient way to
determine antenna performance avail
able toda~ 10 anyone. There's nothing
else like It aMonly MFJ ha~ It. Buil t-In resrstaace
bri'oe, null meter and tuna'ule oscillator-<lriver
11 ....30 MHz}. Uses 9 Vbattery. 4x 2 x 2 Inches.

R~MOTE ACTIVE ANTENNA
Till lut!lotttItIYt " World Rldlo TV Hlndbooll"

1'1I11I the MFJ.l024 as "a nrst-rate easy-t~

ate Ictlve ahtenna ... Quiet. with excellent dy
namic range and good gaIn ... VfIfY low noise lac
tor ;.. Broal:! frequency roverage ... the MFJ
102'Is an excellent choice In anactive antenna" .

54 Inch I'IImotllCt!ve ImenRi mounts outdoor
att from eler;trlcal nolse for madmum Signal and
mi mum noise picll:up. Ollen outperforms long
wlr hundreds 01 feet long. Mount anywhere- at~
ho , buildings, bai.:onillS. apartments, ships.
U wttIIlny I'IIdlo to receivestrong clear signals

Iro an 0VfI( the 'NOf"ld. SO KHz to 30 MHz. High
dy tnlc range euminateslntermcouiancn. Inside
ro 01 unll has 20 dBatlenuator. gaIn control.

Switch 2 receivers and auxil iary or active
antenna. "On" LED. 6 K 2 x 5 in .
SOft. coax. 12 VOC or 110 VAC with

MFJ-1312, $9.95.
MFJ.l024

$129.95
200 WATT VERSA TUNER

MFJ·!101B $59.95

- () .:•••• i 0.... -

..... ._-

ORDE RANYPROD UCT FROM MFJ AND TRY IT·NO
08 UGATIDN. IF NOT SATISFIED, RETURN WITH
INXI DAYS FOR PROMPT REFUND 0'" .hlpplng).
• One year uncandltloRiI guarantee . Macle in USA
• Add $5.00 eaCh shipping/handling • Can or write
for lree calalog , over 100 products.

EwrytttllIII you MId .. IncluOld for aendlllllind
rlCltvtflll Rm/ASClI/CW Oft I Comnoodl" 154
or YIe-20 IncI your him rig. You get MFJ's most
manced computer Interlace. software on tatle
alId an cables. Just plug In aM operata.
TM MFJ.l221 I'1 gentl1l purpose computer In

tetaee that will never be obsolete. An Internal
DIP switch , TTL and RS-232 portS lets you adapt
the MFJ-1229 to nearly any home computer and
even operale AMTDR with appropriate software.
A a.ahIlr " ICOPI" LEDtuning array malllS

aectKate tuning fast, easy and IlfllClse.
Y. tin b'lMrNt bott!lIIlTOW (110 Hz) lINt Mdt

(ISO Hz).hIft while tne varla'Ole shift tunIng lets
you copy any shi ll (1~1000 Hz) and any speed
(5-100 wpm, G-300 baud ASCII).
Autontlc thmhold comctlon and sharp multi

pole active nit81'S gIve good copy under severe
aRM , weak signal and selective laalng.TfwI·. In FM OlmlUng) mode lor easy trouble
-nee tuning that', bsst for general use and an
AM(nofHlmitlng) mode tha! gives superior per
formance under weaK signaEnd heavy aRM .
A "'nely NOl"ll'llllRI'm'II tI ellmlnatllS re-

tuning while checkIng lor I RTTY.
An IIJtn .tIIrplXl Hz CW fitter reany separates

the SIgnals for excellent COJI'J .
l! Vt I m~ Illnchn. Useli noa!lng 18 VOC or

110 VAC with MFJ-1312. $9.95.

MFJ PORTABLE ANTENNA
MFJ', Portabll AntlnRl lets you operale <40, 30,

20, 18, 15, 12, 10 meters from apartments, motels,
camp sites, vacation spots, Inyelectrlcany crear
location where space for lui size antenna Is a
problem.
Att1l1COplng whip (exten 54 in.) Is mounted

on selt-standing 5'h x 6;4 2~ inch Phenolic
case. Built -in anteenatone- -eld streoght meter.
SO teet coax. Complete mul I'ld portaole an-
tenna system that you can neert anywtlere.
lX) wans PEP.

MFJ.1621
$79.95

. --1-
RTTYIASCIIIAMTOR/CW MFJ.,229

COMPUTER INTERFACE $179.95

MFJ'. III\IUe. t
.....n
Veru Tufllf
matClles coax.
renccm wires
and balanced
lines lrom1.8 thru 30 MHz. Works with an solid
stale and tube rigs. Very popular lor use between
transceiver and lInal ampillier. Eflicient aIr-wound
inductor gives more waltsout. 4:1~tun . 5x2x6 In.

r::-:c::-:::-:-==:-::-:-:-'=-===----, r::-:-=:c:-:-:-:= = ==------,



Inlfructor Rod VIUKA P alto... '''' wor/Ilnga 01 a mod&Il/lO TaMprinlar during ,,,. SEQTO
RTTY aaminar. r you h ll ll""'. ~ sa,a Rod.'
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prior to thell departufe, Sut on llle ir ar·
, I. a l, what did Ihey find? It was blowing a
gale .nd lemperalurea were do.n fO heel'
Ing. Conditions. as Gfeg says,"-.,VK' ''_
.islblilly nil a nd . • lth lhose . ind speeds ,
no anlennu eith....! Mike VK7~ had
llle key 10 the sJd lodge. bul where was
I>e?? Oa'lid VK7ZOT .a5 a 12ge COllt8Cl .
bull".... onsaturday morning they had to
cancel everything. To cap Ihi••'01)1. on
salurday llYenlng. Andy VK7ZAY in Ho

bart . heard a ZL c alling on ' ......1 SSS "
Ah.... tra""lI ing 600 km 101 noll'llng. Ihal
,eallY.;;15 the and,

GregVK7KJ ,

VK7RY 's SOUND ADVICE
II $he . anl. a dal_METER. . . II $he

. an t5 an eacott-CONDUCTOR , II she

.anta cllocolale-FEEDER . .. If she·a.

pool' COOk-DISCHARGER .. " she 1111
100 much- REOUCER . If an. I ,
WIOIIQ-RECTIFI ER... It .............. too
narrow-AMPUFIER. . . If she .ant. 100
mUCh-RESISTOR ... If .ha ..ant. 10
mar..,. you-ELIMINATOR . . . II .ha·a_
healhen-CONVERTOR , .. II $he eoon-
10 you' nome-REC EIVER If a lia II
missing_DETECTOR II woon1 go
a..ay-TRANSMITTER If staya a..
100 light-lOOSE COUPLER .. II she'a
100 fal-WOSBULATOR

YK7 eoo....'11on

In June. a apeclal con-.11on .... held
10 help celebrala the WlA·. 751h birthday
Thi. COI'IWIf'Itlon . .. held In lhe MonltoM
Bay Yachl Club ooe<Iooking lhe beaul llu l
Der.enl Rlve l , 11 . U apecial because
_ belOIIl had t....e been so many and
so dl_ rtenl. and e~hlbllOl'S gal ....ed
in one place In Tasma nia .

They had. 101 insta nce. a re«>aclmenl
of lhe fir5t apar1< I"namis 'ion a nd lalks
by VK11<W on compuler·aided design o f
loaded dlpolea and .ertlc. ' an tennas .
VK7ZPK ga . e a IlIClure on '••cklng am.·
leu . satellite. by compullll. wllile VK7ZAR
talked .bout se"lng up a satellite . Ia·
tlon-Ihe equipment requlfed and how 10
.or1I aame.

The ra ..a a a large . mounl 01home-bre.
gear; Ihe best cr. tted 01 lhls equlpme nl
.aa antered 101 Iha 10'1 ... LoYele.1 a.ard
(see belo.).

Deparlment of Communicalioo. r"p'.
aantall . e • • ere In allendance . 11 1'1 a ll
Ihelr lechnlc a l e~pertlse. plua ..al&-OI-th.
art ' ''5t eq ulpmenl. 10 Ie'll (Iree 01 Charge)
a ny amaleur'a equipmenl as to II. Iranamla
sIon or receptIon specl IIC. , ions.1feltl'lef was
found lac king. Irlandlya<Mce.as gl.... as 10
II>e best .lIY 10 5OlYe !he problem.

In all, a • ..-y allCCIlSslul cOll.enllon , IIJI.
1. 1Ied 011 . ith a gal. dinner a t lhe Hobarl
Masonic Club.

Wlnnla tIM War WInner

M... loveles-5 VK7ML, a I~ SIal"
Councillor 01 the Tasmanl." omaiOn o f
!he WlA, died in April, 1971. 1.4 .... as wal l
.. being an acli"" amateu" apetll a III.
lime In " real" . irela5a communlcal lone.
He played wilh I.........tangled gadgelry
of the eafly JOa, WOIl<ed 'or I.... ABC in
Hot>art pOOl '0 Y«>rld Ww II . and apetll
lime in the AIF 011 Timor during the earty
ISarll days of t....1 conflic1.

II .as there t....1 .... buill ·"Wlnn.. the
Waf W_.~ lhe radio I.",amiller ~
. tn.octed on ~erQune tiM and built UP of
.eco-ed llomesllc ' adiO equipment. cap.
tured J_~ appafalus, and the r.
mains 01 a 1Ow-.power Au.t,alian w"_
set . Until lhe~Iul conlaet ...Ih Oat·
. in on this apparalus. using a Morae key
made from bambooi !~ t.... 2OO-odd Au.".
lian Anny peI'SOflMI whO had~ lelf OIl

Timor . ....e Itloughl 10 t>a eit killed Of

POW They had Ir-:I 0 11 t land for a

(HOI'St)
(Ala n)

"''''''(.>00,

VK2HL
VK20 PM.,""",.,""',

RTTY 8ClloIly Irom lhe north coast 01
Tu m. nla has Increaead lalaly, courlesy
01 VK7 NW. The main Opef.lIng lime la
10lX1 UTC on 3ll2S MHl. For Ihose Inter·
elled In ATTY. olher UTC bfoadcasl lImt1s
Irom VK2 ara :

3.545 0930
7.00 0000

1' .095 0030
21.095 0130

8roedcalfl

Ther, la a lo c a l Sund.y WIll. n".s
broadeut on 7,130 MHl (or Saturd.y al
2330 UTe) 101 fhose I tallonl wa nllng 10
check band condltlona 01 gel mOle T. ss le
De.1I cOiltaCll. The ra . Iso Is a tIIlt funning
101 lhe Sunday broadculln loon Sa lurday
at 0930UTe on 3,510 Iha l l" . ort h chllCklng

m.,

VK7_TASMANIA

Tasm.nla. like moat o t Ihe early sellle
mentt In AUSlralla, Ilarted oul basically

"' p<15OIl colony. The p<laon seWemenl
01 Port Arthu, on the aouthernmo5t point
01 Tasmani • • as lhe turlllesl lhal llle EJI.
gli5h could send lheir p<laon8I•. ual ng thoe
old adage. "ou t oIllghl, OUI 01 mind," ap
pan,nlly.

The..". fa••hodid 'U"" .. the trlPOUI
plu. lhe h............ o f the penal system
found a gem 01 an 1.la nd In the southern
ocean thal_ 1000ay. t>aocauae 01 il. rug
filed g.anOau', "U nol~ lully a . pIoIed.

Tasmania. I...... Clara. I, I.... main POll
01 catl lor I..., and ptOYltlona 101 all 1110M
multinational " .....Ing IlMta It>al lish lhe
IOUlhem OCNn; It also I, the maIn refu'·
blshlng POll lor our VK' .1.11one in Ant·
8I'C1k:a. II III _ o f lhe main appIa and
polato aupplleta to lhe mainland. Tl'Iat I,
why _ cat l it "The Apple lala."

The T..........n Daotl

Tasmania I. partIapa besl known by OX
a..&Ill h....l... fOi Ita T.......nian Deoil"a
A.ard. which~ 10 be _ at lhe
moat -.gilt alt", pla(:aoot at ••11 _
....11abIe lrom "__.~

The Tasmanian Oftll 111..1 Is .all de.
picted In II10M Warl Do....,. c artoon. as a
whirl. ind of I....ociou. lNln , • •1Il • _
dlapolllion. II la said thaI they c a n Da
lamed by leedlng _ wllh IIan6-heId

plKM 01 c hocola le _ if 'fOU ara not hight·
ened oIloalng 'fOU' 1W>d. of cou<aa!

1llere are 8fI(JfO.lmataly 500 licanaed
......teu.. ",tnin Taamania. Of I ....... only
150 would Da acll.. on HF, so the la lesl
OSL card ligu'" I ha.. f0l1~01 around
11.015 In..a.ds , and 7.1172 out• • ree I.
equal to 51 catl:ll each, out••rda. ao Ill·

cepl 101 a 1_ keen OX Qparalora. they .'e
not ..". .cll"". Thll makes the .bOY"
award. lillie harde, 10 gill. but it la . e ll
wOI1h I.... a.tr. ellort .

---Taam.nla , ba ing .,ry mountainous
CQlTlpa,...;l . Ith lhe fHI 01 Au_lrall .
_ it. small area. lour rec>aalera on 2.....
I.. f M and loul on 70 em. and It I, not un
u-' 101 the VK7 op8Iatort; to a<;f;8SS the
VI(.) 01 VX5 2-me1'" repul... acroea lhe
JOO 10 500 mlln of oce-. Dal uee" us. Di
reet conlact on 2-ma1.. SS8 i••Iso quite
COOTMTOOO~ ",111Ou1 large~a or poweI.

To 1>Igh11gh1 Ihl• . I.... fOllOwing appeared
In ~QRM" (theT_ DlYtalon 01 I....

WlA'_ .....alell..,. It Is repi'lnted w.11I tile
pe<mi5$lon of edltOi John VK7JK.

FRUSTRATION SEC710N
WIth greal aapI,al lona 101 some e .peIt

mant.1 OX operat Ing. Alan VK7Z.AR and
Greg VK7KJ set OUI at I atart ata~·

and In IIrIy January ial I I'taIghI of .um-
lMfland headed 011 In l d lracllonol8en
Lomond . 5.0lXI IwI up. They WWll carryIng
a load of equ lpmenl CO'Yef'Ing 110m II me-
I... 10 12l1ll MtU and had set up HF link,

SOllTll AUSTRAUA- \'1(5

The alate of South AU5Iralia. like Victo
ria. I' a NI'Y 'fOUng sUlle. consideIlng tnal
_ ..amal~ talk to CCMtOtlie5 t....1ha""
hlstoriea tnal go tlKk !tIou5and5 at yMfI.

We .. Austratlana are proud of OUI hl5tOl)l.
ho....... and to us. ceIellIa ting I~~
of Ila lehood Is a bjg _I.

So, 11186 101 VK5 is a time to ceIebnIta
atalehood, with epeeial _ts "lilting In
1e. The otticlallauncfl at SA "",t_·
radio communications tOOk place d'u<Ing

11M'" Vlh Ma y- h t June,ln auPPOfl 01
lhe Will. fSA) Jubl.... 1~ celebrationa.
The launch was !rom the Renaisaance
c.nt.. in the Rundle Mall, the .....1.. 01
AdelII<k'-

A ........ '. program o f worIdwidolt com.
munlcallon, " as uaed to demonstrate ,
with diaplay malenal , as m.ny modes 01

communlcallon as pos.siDllt, including HF,
CWoATTY, ATV, and lite/l ite. Three oper.
ating Iocallons were uaed: a moblle ,adlo
.an. a radio renlal Shop'5 ground-leY<tl
.indow. and lhe 5pacious 'estauranl on
the 611'1 lloor 01 lhe Renai5lance Center,
The reslau,anl has a commanding y;...,. 01
I..... s uburb5 and the hill5 O\Iertooking Ad&
lalde and , lhelelore. I. an ncellent point
01 contact lrom which to . 00.

The PUfpoae 01 lhe acllYlly . .. 10 Pro>
moll S..... in ad.ance 01 5.11..'. Jubi lee
l50t h year. to highlight U. birthday yeal. to
promole aCIlYl till5 01 world..lde Interesl,
a nd 10 dem0ll5t ra le tha ma ny lacttta o f Iha
hobby 01 amateur ladlo. A special~venl

Jubilee 150 c a U.lgn . as acll . a led. 10'
ge thel wll h lhe propag ation, world. ide. ot
a unlqUfl QSL c a rd wh ic h has been IPOIl'
ecrec by lhe SA Department o t Tourism

The coordlnalors. on behalf of the WIll.
(SA) .nd SA amaleurs, In. iled ViPs Irom
llle government me Jubilee 150 CommU·
lee, and lhe Adela ide Cily CouJICII, 10 par
licipale In Ihe launch. A 5pec ia l e llOl1 on
the la unc h . as 10 link up .lIh Te~85. USA,
S.A: s .i . ISf .Iale,

AIImple ol tl>eaSL card and lhe a.ard
. 111be made ..ailable lor publication a l a
Ialer dale , and It lind a lUll p<og,am 01 ac·
tivlties ..III be det.i1ed .nd published In
lhe WIA·. Amahour Radio Ma gazine,

voice. plus lor ATTY DX....s a weel<1y news
MIVIce transmilled OIl 7.035 MHl each
Monday night a t 10lX1 UTC. FoI anybody
wi.....lng to know about ATTY ac ti.;lin
within Australia, I could suggest nobody
tNtIl.. than the SEQTG, PO 80~ 1&01. Fotti
t" Valley. a.-naland.w06, Australia.

NTERNATIONAL73

Each month, 73 brings you
ham-radio news from around the
world. In this collection of ftt

ports from our foreign correspon
dents, we present the fa test
news inOX, contests ,andevents,
as well 8S keep you abreast of
the techn ical achievements of
hams in other countries.

If you would like to contribute
to your country's column, write
to your country's correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: International Editor.

YK' RTTY GROUP

The South en ' 0uMn.18I\d T....I~pe
GfO\lP rK.nlly hekl. Hmlna' In the Com
mUflic.l iOn. Bull<llng o t ,"- South B,I..
bane tAFE CO!I-V-.!!'Ie main . Im being to
In l roduc. In l " ell ed am.t.ur, In to the
RTTY mode of oplH.Uon. The aem!l'ar ece
It.w most lubteell on RTTY from very ba·
ale topic. to the .... rlling alth. mo,t
comptlc.t.,j compute< programl'OI ATTY
Ind was d""",.,j I great IlICcesa by all
who allell(led.

The Inlroductlon to the lemlnar was
gl.en by the plnldent 01 Ihe S EQTG,
Doug VK.ADC, who also IlICtufed 011 lhe
modulatorldemodulator requlremenll and
design and AMTOA wllh stOle and lorwsrd
repeaters . Oltl.... l ublllCts Coveled we<e:
computer soltwsre 101 ATTY, Slemans 100
leleprlnlsls ~tllChnlcal). packat radio, lhe
TelelypeTToO Model s 1. and t5 ~p<8C lIc al) ,

a nd modem lu ning (practica l).
The SEaTO II probably the most actl""

ATTY group In Queen,land (VK.I. wilh a
la rge rete<ence library 011 bolh mechanical
and electronic dala on ATTY. They alao
ha"" a 2-meter f8(l8lller Iocll..:! on Mt.
COtlon inear Brisbane) 101 bolh data and

AUSTRALIA
J. E.Jo~ V'<3YJ
4A W,." 5'....,

" I'on. 3076,.-
Au,t,.II,
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For lhe besl buys in town call:
212·925·7000

•
K:; los Preclcs Mas Bajos en
~ Nueva York ...
~ KITTY SAYS:WEARENOWOPEN7DAYSAWEEK. ~
~ Saturday & Sunday 10 to 5 P.M. ~
IS Monda y·Frida y 9 to 6:30 PM Thurs. to 8 PM Ji
~ Come 10 Barry's l or the best buys in town. Ii
~ ONV~~y ~

~ • belts-in slock Dll_COM~ Ji
li IC-A71A, 751, 745, 27AIH, 37A, 47A, A-7000, ~
~ ,S; - 127A, 271A!H, 3200A, 471AJH , 735 ~

~ Santa Kitty says, ~
IS "se. sons Greetings to All" '\1&~§QJJ Xi
•
1'<; KENWOOD ~s'·nn., ."":q ... FT-ONE. FT·980. FT-757GX. FAG..fl8OJ :q

•x : CusIlcr.rIft FT.726R,FRG.9600 , FT-270RH, FT·2700RH .r.::M ,I . Hustler SM ART PATCH ~

~
; ,,,, '."'En YAESU ICOM l a nd- MODII. HIT ~.Mid.a ndiS. a"""'" C ES Slm,,~ . A" 10 " .. IC" 5 10 SA W,II Pill e n FM

FT·1J2f703R IC2AT T T ?

•
X : M l ni-Proo:lucl ~ FT."'''''''''H ,e0 2AT Wilson Mu on ' anKe'... ' '0 YO", ' ''' epnone G,,~ ,,' For .1\:.0
M Mosley u, '" .. V...uFTC·2203.FT·H03 T..I"p"o ne C.. ,ls Fro m Mo D,le ToS.. s e S,mple M

•
1\:.0 FTCl903 IC-Q4AT leom IC M12 IM.,ln IlM700 To Use 531995 .1\:.0
M R-600, R·1000, R·2000, T8-940SlAT. Tempo M·l POI"'TE POrCH III In 'loe' :q
~ TS 4305,TR·3600A , TR 7950, .- ~Xi TW-4OOJA. Kenwood Service/Repair. CELLULAR 'PHONES STOCKED lY
•

1\:.0 TH21f31/41 AT , TM·211A/ FLUKE 17 Mullimeter .1\:..
M 411A & TS-711AJ811 A M

~ ~
•
1\:.0 COMPU-flAE EXTlNGU~ERS XiE EXl-5000E AIDIAMTOA TERMINAl Xi

•
1\:.0 A~co .1\:.0M VoCom/Mirage lDaiwa M

~
'. Power Supplies Nye MBV·A 3 Kilowatt Tuner .1\:.:

Tokyo Hy·Power • M

•
1\:.: Amplifiers & SANTEC .1\:.:

•
~ 5/8 ),. HT Ga in AMERITRON AMPLIFIER AUTHORIZED DEALER SSTT~22022T'"P .~
~ Antenna s IN STOCK U I! M

•
1\:.0 Yaesu FTR-2410. ..uscn ST4 42/UP .1'.:::M . ICOMIC·RP ~10 (~MHZ) HT.7 .~
Ji C_'"' ..b ICOM IC·RP 121 0 (1.2 GHz) MURCH M

~ , ' -"" C o m p u te r I n t e rf a cesE Mod el Ii
•
1'.::0 'dl Soldering stocked: MFJ.1224 lD 2000 A. Iii
~ ~ Station, AEA CP.1, PKT.1, DR.OX A·lS, B Iii
•
N o 48 Watts. $68 CP·100, PK·64. Dr. Q50, in stock .x:

•
~ JBC soldering I,n" ,n stoc k. Morse Un iversity ALPHA AMPLIFIERS .~
M MICROlOG·AIR I, A ir Di sk , M
Ji SWL., Morse Coach ~

•
" " KANTRO NICS .....~ UTU, Interface II , DIGITAL FR EGUENCYCOUNTERS HElL l'1!I
Xi Challenger, Packet Comm. ='~R-'o:m 0-1~ r,....= H 'f' (J tJ t) 5. EQUIPMENT Ii
•
1\:.0 EIMAC 0-100 ....... 0-130.... ' 296><1+ - ~ IN STOCK fi
:q 3·500Z ' w ,
•
1\:.0 572B, ' JS6C ~ ~onQ. rlln9" Ir. "n .....M T"I"phone lor " 'POrl In S IOC~ Trl·E. Tower. :to:!!
~ 12BY7A & J Hy·Gain Towers Ai
N: I " 4.400A -: e & Antennas. andflj ','''.'
" Role" W ill be _ :tl!§kq AEA 144 MHz BIRD ~ < .~ tI s"ipPe<l d"ect 10 Ii
• AEA 220 MHz Wattmeters &e-=-. .l~l't · MIRAGE AMPLIFIERS • • you FREE 01 • .K;
•1\:.0 AEA 440 MH.t EI I I~ N~w TEN .TEC sIlIPfHng cost":;;,- :tl!§

•~ AN TEN NAS 'n·Sm'·one.s ~.~ ASTRON POWER SUPPLIES .K;M .. Sax ton Wire & Cable 2591HT, Corsair II, Argosy II. Century 22 :q

~ MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.• 512 BROADWAY. NEW YORK CITY. NY 10012. ~
~ We Slock: AEA, ARRl, Alpha, Ameco, Anlenna Specialists, Astal ic, "Ii
•
1\:.; Astron, B & K, B & W, Bash, Bencher, Bird. Buttemut. COE, CES, Collins. .1\:.:
M Communications S""". Connectors. ccvercren. Cushcralt, M

•
1\:.0 "AQUI S. Habla Eepanol" Oaiwa, Oentron, Olgimu., Orllke, ETO (Alpha), Eimllc, Encomm, Heil· Ii
~ B ARRY INTERNAT 'ONAL TELE X 12.76 70 Con'>me<cial EquipmenT Sound, Henry, Hustler (Newtronics), Hy·Gain, lcom, KLM, Kantronics, .1\:.;
M Slocked: ICOM. MAXON. Larsen, MCM (oaiwa), MFJ, J.W. Miller, Minl·Producls, Mir. ; e, ~
No MERCHANDISE TAKEN ON CONSIGNMENT Mldlllnd, STll~ rd. Wil· Newlronics, Nye Viking. P. lomer, RF Products, R&clio Am. teur C.l1book, JIl:;.~
M 110fT. Yaesu w"........ Robot, Rockwell Collins, SIdon, Shure, Telel(, Tempo, Ten-Tee, M
.~'. FOR TOP PRICES Tok..... Hi Po_ , Trion' ll TUBE'" W2AU, w.bei", Wil son, V.esu Ham and ~'municipll llh"• . busi· ,- ...
.. Monclay~Frida y 9 A.M 10 6:30 PM Tnursdaoy 108 P.M. nesses, cou oe teeee. Commercial Radios, Vocom, Vibroplex, Curtis, Tn-Ex, Wacom Oupiellef"S. E••;,Ii Salu'day & Su~~ 10 A.M. 10 ~ PM jF'l!e Parkl"lll ere. Ponabln. mobiles. Repeaters, Phelps Dodge. Fanon Intercoms, Scannen, Crystals . RadiO M

NO AUTHO RIZED DISTS. MCKAY DYM EK FOR bases. 'epeal"'S Publicati ons. .1\:.:
~ SHORTWAV E ANTENN AS & REC EIVE RS WE NOW STOCK COMMERCIAL COMMUNIC ATIONS SVSTEM S x.~.
:'-' IRT/LEX·"Spring sr. steucn ' l I~~ DE ALERINQUIRIE S INVITED PHQNE IN YQUR QROER & BERE IMBURSE D :q
Ii! Subway.: BMT·"Prince SI. Station" H ~ab ~ COJIIIM~RCIAL RADIOS .tock.d & ••rvlc.d on pr.ml.... li
~ INO·"F" Train".Bwy• Sialion" S::C~. Amateur Radio Courses Given On Our Premises, Call li
iiiBu s: ~:t~a~~~;..:.: ~:.~~:II~SI. Ginn Export Order. Shipped Immedlate'}'_ TELEX 12·7070 ...;
_ ~.,..... ~~~...;,...... l1I.l1I.~...............~......"-..........~~;,.....~...~...~~...~...~~
".,.JfilI' JiiPoJlil'o ""'.Jif'..""'.""'.Jlil'o~ Jif'.w. • • •* * JiIl'o Jlil'o ..,.,.,..Jlil'o Jlil'o Jlil'oW ..w.,.,..~W ..Jlil'o Jlil'o Jlil'o Jlil'o JfilI'.Jlil'o""JiIl'o JfilI'..w.Jlil'o ""'.JfilI'.-.



-
A 1.5 KW output HF linear amplifier built to last a lifetime.

•

• Full legal output of 1.5 KW

• Uses two 3CX800A7 Eimac triodes

• All Amateur HF band coverage 1.8 - 23
MHz (easy modification for 28MHz and
a uthorized WARC bands)

• Ten element bargraph of peak power

• Sepa rate plate current meter

• Metered plate voltage. grid current.
forward and reverse power

• Plate dissipation: 1600 watts

• Drive required 65-100 watts

• Automatic level control

• AMTOR com pata ble

• Full break-in (Q S K)

• Overdrive indicator

• Compact, matches modern transceivers

• Separate power supply for easy station
layout

• Four status indicators

• High efficiency. tape wound transformer

• Tilt-up bail

• One year warranty

• UPS Shippable

• Made in USA

A lifetim e investment in SUPER COMMUNICATION. The TITAN 425 Linear Amplifie r delivers
the full new legal power limit of 1500 watts PEP ssb output and 1500 watts of full break-in power for
QSKcw, or AMTOR. This cool running dependable design delivers the punch to be heard under any
band condition. And it is brought to you by the leading American supplier of hf Amateur equipment
with the same kind of reliability you've come to expect from TEN-TEe gear.

Ccm merctal ...erstcn ~ ...~II~b lt' o n §peclal order,

$100.00 CASH BACK
With TITAN Purchase

SEE YOUR DEALER OR WRITE

'

.... ~t;EN-TEC ,IIIC.I41111~'IU"LlI . n.,nun JlMJ



eGift

ency

It relays valuable intormation, has a bultt-in repeater, and will bring joy to
every ham on your gift list. It's a subscnption to 73 lor Radio Amateurs
. . .the perfect present for year-round enjoyment

When you send someone 73, you 're sending more than just a great maga-
zine with great articles. Every month, 73 is also:

• A valuable and reliable source for new equipment information.
• A storehouse of do-rt-yourseif weekend gadgets and complex projects.

• A complete catalog of hobby equipment-everything from satellrte sys
tems to microcomputer interfaces.

This is the year to send your favorrte ham a message worth receivinq. Send
a year of 73 for just $19.97-12 issues at 33% off the newsstand price' To
order, simply return the coupon, or call 1-8OG-258-5473. (In NH, dial 1-924
9471 .)

This Year,
Make It A Gift Subscription To 73

Give
t

ith
Fre

YES! I Want To Give A Great Gift This Year. Please send a 73 gift subscnplJon
to the person named beow I'll pay $19.97 for 12 issues-a 33% savings-but I won't be billed until after the
holidays

o Payment Enclosed 0 Bill Me
PI6ase make c-exs payatje to 73

Address Address

Slate

CW CommunicatkmslPeterborough • PO Box 931 • Farmingdale, NY 11737



MICRO CONTROL SPECIALTIES

•

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect fo r
emergency warnings. c lub news bulletins. and OX
alerts. Create un ique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

No other repeaters or controll ers match
Mark 4 in capabili ty and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Master".. real speech • voice
readout of received signal strength,
deviation, and frequency error • 4
channel receiver voting • clock time
announcements and function control . 7
helical fi lter receiver . extensive phone
patch functions. Unlike others. Mark 4
even includes power supply and a
handsome cabi net .

Call or write for specifications on th e
repeater, controller, and receiver winners.

Division of Kendecom Inc.
23 Elm Park , Grove land, MA 01834 (617 ) 372· 3442

90 73 for Radio Amateurs • December, 1985
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INTRODUCTORY
PRICE

+ $3 00 Sh'PPll1io1 ~nd h,mdhng
FL ,.., ~dJ 5% ""I", I~X

$54.95

• 12v-14vdc Input
• Charge from any polnlln

discharge cycll!' without
dl!'Veloplng Mm (>m o ryM

• PrO\'l!'n In daily use

Features:

•

• Charges In 15 minutes
• Constant Currenl
• Automatic Vollag(> cut -off
• Battery d04"sn't heal-Up

New for

KEN\VOOD TH-21A. 31A. 41A
a Fastcharger by

Charge-Rite
safely charges in 15 minutes

I convinced my club to buy a repeater controller
from ACC and I'm glad I did.

Call or write lor detailed specifications on the RC-850 and RC-85
Repeater Controllers.

10816 Northridge Square. CupertJno. CA 95014 (408) 7498330
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The group I belong to was looking to upgrade our system
and I was the one asked to investigate. Of course, we 've
always been the best in our area but we needed more.
We needed a system that was reliable. easy to interface,
cost-effective, and something that would free-up the tech
nical committee for more interesting projects than just
keeping the equipment running.

Everyone in the club put a few bucks into the pot and
it was ours!

We really use the features like the scheduler, remote
programming (from an HT, over the phone, or via a corn
puter terminal), informative voice messages and courtesy
tones, telemetry, remote bases, and the most sophisticat
ed autopatch ever designed for amateur use.

Of course, the controller is state-of-the-art, commercial
quality, and built to last. Workmanship so solid even the
military uses them.

What impressed me even more, though, is the support
we get from the staff at ACC - both before and after
the sale. And they protect our investment through simple
plug-in software upgrades . .. new features and capabili
ties that keep our club on top.

I feel good about recommending the Advanced Computer
Controls line of repeater controllers. After all, it' s my club's
money that was spent and my reputation that was on
the line.

G. SoImko'.ky NUB
1420 Mount v.mon om.

Hol~y FL 335llO

PlluJ WIWWl G
Dr. "S" WA4DRV

I need a schemat ic and any o lher In!o,·
mation lo r a Ha llie ralters S40A receive,. I
wil l g lad ly pay copying and POSl"
charges.

AM HELP

B. KIrIcll.- WBlYCQ
2M C,rt.., 0r!M

SoIn LCl'M Ray CA 121)66.1745

Optional AC adopter with DC and mobile C'ords
01ullablr SJ 9. 95.

Charge-Rite
P.O. Box 4175, Vera Beach, FL 32964 (3 0 5) 234-4448

QSl OF THE MONTH
To ent.. )'CU" ClSl, mail it In an en . IIIgpe to 13. 80 Pine $1.-. Pe1ert1otougn NH 03456.

All'" OSL oI1he Monll'l. W ,......... _ wa 00 £,..,.., subsenphc", 101 e.I~llo 13. Entr_
no! in .... elopes car>nol be loC08PIed.

I'd like to gel in tcucn wlll'l anyone intel
.aled Inslarting a rag.o:hew nel on 6-meler
FM simple . in San Diego Counly and be
yond.

advanced
computer
controls, Inc.aee
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Presenting three intelligent, versatile,
compatible terminal units.

Packet Communicator Kantronics
joined the Packet Radio revolution with the
Packet Communicator. The unit is an AX.251
Vancouver compatible TNC with features not
found in other units, including Direct TTL
connection for easy hookup to the VIC-20 and
Commodore 64. Wi th our onboard modem
you can select either Bell 202 or 103 tones for
VHF/UHF or HF work. Power supply is pro
vided. Suggested reta il $219.00.

"S M A R T" means an internal microprocessor is used
to improve performance and add versatility. The
"Smart" Kantronics TU's can transmit and receive
CWI RTTY I ASCII I AMTOR or Packet when
combined with your computer and transceiver.

Any computer with a serial RS232 or TTL
port can connect directly to a Kantronics TU .
A simple terminal program, like one used with a
telephone modem, is the only additional program
required. Kantronics currently otters Pac-
term and UTU Terminal Programs for
IBM , Kaypro, Com modore 64, VIC 20, and
TRS-BO Model s III , IV, and IVP. Disk
version $19.95. Cartridge $24.95.

UTU The Universal Terminal unit (UTU)
is the original "Smart" amateur TU.
CW, RTTY, ASCI I, and AMTOR can all
be worked with this single unit.
Switched capacitance tilters and
LED display tuning make using the
UTU easy tor even the Novice. 12
Vdc 300mv power supply required.
Suggested retail $199.95.

UTU-XT The UTU -XT is an enhanced
version of the UTU. Programmable baud
rates, tone frequencies, and tone shifts give
special versatility. Automatic Gain Control and
Threshold Correction circuits greatly enhance
sensi tivi ty and se lecti vity. A RTTY signal
detect circuit mutes copy with no carrier, and
the CW filter center frequency and bandwidth
are programmable. Power supply is provided.
Suggested retail $359.95.

For more information contact your loca l
Kantronics dealer or write:

1Itl:Kantronics
1202 E. zsrc Street 19131842-7745

Lawrence, Kansas 66046
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ing CO -..d f;'-fu lly pick ing UP a nyone
"""0 WOUld Iil<, a L1be<1an cont.:;t. hIIoses
opetates a Drake TR--tC inlO a Mosley TA·
33 tnrougll one lIuncl.ed and filly ,,,,,1 of
hella. ,

So . •. w h a t is I lle l e to get n cilell
about? Well, a couple of thlngl. Moses Ie
a young LIl)erlan, He Is a Sludent .1 It"
Unl.erslly of Liberia, He came 10 ue as k.
lng , "What Is ham radio?" Now, ha.lng fin.
Ished ou r radio course wilh gualO .nd
holding hll own call, lie lias no rad io and
lillie likellllOOd of gelling one.

wa knew- thai Ihls was going 10 happen
_ .... starled. tour years ago, a pr0

gram 10 ,.pand &mal_ radlo In Liberia.
'NIt decided tllen Ih. 1 lhoe c lub . tation was
lila __, Moses QP<If. I.. Club "'1101I

EL2RL wIllctlll tne property of I,.. LIberi.
Radlo Amal....r Associalion. The Dr.... TAo
4C w.. donaled by O.rid sn.w PJ8QFS of
theOulCh Antil.... TheTA,-33lamyown .la
tion ...1-.. wh iClIl switch to tile club 11a
tlon Ihrough tile long he l ia.-whl~h is
anolher don"ion.

Yes, we a,e e.~II8d. Wllh 1111. stellon In
operation we See progress and, mors im·
porlent III. n thai, wilh his a .perleneEi of
oper,llng this etetron, Moses has d..vlIl·
oped inlO an e.~ellent operalor, He Nnl
tralfic Into III, SlaIn fOf some 01lhe loc.1
mi..ionar~, .nd with thl. new skill he
has been able 10 lake . /00 .. a rad io op.
....Of for an Inl""'&Iional company which
llal o"lces llefe in MonllWia.

we ....... two Ol/lef c lub statlOf'S. One i.
opaf.led by • missionary in Buchanan

and Ilia otnel' by a missionary In Gbonga.
I II... no 6at.ils 011 recenl acti.'I~ In
lhese two places., bul I do know 111.1 Ifley
.re leacI'I lng ~Iasses in amaleul radIO, we
II... t"led students In these mission
communities .nd file r""ultl are d lteO\ll·
aging. Thall auceess rale, like our' l'I8fe In
Mo nl o. la , il .ery low, We could wrlle
p.ges 01 reasona for Ihl. low suceua
rale, be l leI uS say Simply that Illese Li·
berlan young pllop le work under greal
lIandlc a p•. In splle 01 sll IlIls we sse no
otl'l8fdlrecllon In whic h 10 go, we must 0 1·
lef Ihi. training In a ma le ur radio 10 Slu
denla , young and ol d, Ihlough OUI
missionary people in llle outlying .r....
and set up .Ialions tor IIlen'l 10 u" _OIl'."
_ise It witt no! be done,

When I c.ame 10 hIIonfOOria In 19l1O, till.
work 01 instructing and testing was a l
<Ndy going OIl. The Liberia Radlo Ama
teur Auoclauol'l at II'l8t lime w., under
lhe leadarlhip of hII r. walcott Benj.min
E128A, who was its p'esiden1. E..... now
he I. known .. hII r. Amalel,l l Rad lo ol L'be
ria, Wllhoul his pefSIslen~ and ~i~a'

llon II Is doubtful lhal .maleur rsd lo
wou ld have .urvived In these psrts. That II
'flQtll.., wflOle story wllie h needl 10 be
w. IU<ln , Working wllh 111m was Mr. "lett"
Ruff EL2FE, wflO did a ll Iha lecllnle . 1
wOfl<. l<ta also wrol e IIIe e.amln"lon. ,
.nd belween lhe Iwo of tflem they adm in
1.....&<1 II\en'l. lM! is In ertgl_1ng an<l
ma"'O'f!'l't"l with FIIeSlone. He k..p. l!'le
planl. llon going.

TOday w, urry OIl. Ben E12BA •• Still
t!'le ()OWaI tllal keeps u. going. IflOullh .....
now Ila.. Ifla "*1' of man y OIflef peo(tIe,

both nallve and e.palriate . we hope 10
write lniO hl"ory many mote auccesa ItO

.... like tll.I at hIIoses.
GI-Ye Moses • ~alt OIl 20 meters bet_

18OO.nd 1900 Zulu on Mond.y or wed.-.
d.y, He will lell you about Llberls end liS
.meteu•• trom Ille poinl 01 .iew of ana·
live.

Btot"... Oonard Ste,r.., C.S.c.
f I.2AUWB8HFY
8101-. 01 file Holy en:...
Sf. P&l~ H igh School
PO 80. 7005
""onfO¥~

~pulJ ,1t: 01Liben.

Mo-li EL2BS Is on lhe a ir! He ma y be
lound up and down the 2Il-meler band ca ll·

LI BERIA

PI......, Memorial Co lIlK' tlon

Not many amaleu" ha... Ihe honor 01
an award l<><, In Ihls CI M, • collec tiOn)
MImed alter Ihem, but tile 1,1.. Loveless
P1~ Memolis ' COIleelion was created
by the Tasmania n Blanch 01 the Telecom
Techlllcians ' Union (ATEA) 10!'H)l'lO(' per
_ ",110 uaecl h i. , 1,,11, in ama.eu, radio
no! oroty 10 h&lp OIMt _leu.. Dul .Iso
hia country in I lime oll"l8ed . The follow·
ing ia an .lce<pl lrom tIWHr impI'MsIYe

promot ional hl",a',,'e:
'"The T.~i.n Btanch 01 lhe Telecom
TlCl'lnlClanl ' Union (ATEAI h• • deeideCl lo
honour 1,1.... name and tl>e "*'lOfY 01 all
those people wllo h l Y. been enoa-oed. by
voul lon Of P<lslime, In tha pionee< daYlo!
communICatiOns. The endea'o'OU" 01 these
plon-. ha"" brooght us to the t:u" enl sla te
01 lha art whk:h ...e nowallllnlOy."
"It Is Intllndltd Iha' • co llection 01 val.....
lIr. equipment w ill bfI gradually &Ssem·
bled . rllstOl'ed 10 working OI'der, and made
a.allable lOf public display. Hopelully, II>e
whole col lec tion w,ll be aOle 10 be evenl...
a lly placed in a pennanenl lOfm&I m...
....... ..,.irotWnefll, maybe lnrough the co
opetal '''' efforts 01 esla Ol'aNld authot\
lies in ll>e ..ea. It I' not lnl~ Illal tn is
collectIOn aIlOuld coo"""la in .ny way w,1I'l

,.i""'~ endeavoB by 01 public Of pri-
.ale inlhat ives, rall'>er, would _ OUr
,"ort, a, belng complemefltary 10 e. isl·
ing endeavours by both public and pri.ale
e<llleeIOl". we Ihlnk the preM<Yiolion of
acl"'l 'COI'\'ltI'II,Iniea fion' equipment. as dl$
tlncllrom le lephonele.~ h a~le legraplly

and domeslie wlrel""S, II.. been la rgely n...
glecled. we a im 10 ..s islln filling lhsl gap."

ObvH,uSly, if lhe collection ISIO gel und&r
way IUCCessfuUy, s~aralus is required. In
part icular, the following ilotml are eagerly
sought ~some limited funOs'" a.ailable lor
the purchaHoIlUCIlllQuipment~
• Old u ·sefY lee gear; In part icu lar, we
would like 10 gel hoIcI 01 an RIOl Of an
R109 sel (Ihese were actually in use on T~

fT"IOf and would be fu_tal 10 tna col
leeUonl, no, 22, no .19 , HRO , AR8. AT5,
AR88. 928, a-.o,and IIm,,-< apparal us.
• -.tlI ....oI..~""*"rT\iIY

'-beMdi8caniecl in inl.. ...og yer.L

Should you leelllflie 10 &Salst us in thiS
moat worthwhile venlur., please conlacl
me by lelephooe In Hobart, 002 286 351, Of

pernaps wrlla 10: Barry Rlleley. Branch
Sec'elary, ATEA, GPO Bo. 215c, Ho bs rt ,
Tllmanla, Aus lrs lia ,

numllolot 01 months and kepI 15.000 Japa
...... troops oeeupied, *'>0 could otllef·
w iN haYfl be&n mewing Into northwest
Au atral i • . " Winnie" II now ptllae....1Kl In

I~ Aust'alian Waf Muaeum In canberra.
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SPECIAL OFFER

•• . Pu ts you ahead of a ll t he re-st
• Front -panel sq uelch co ntrol
• D18CrImlnator-type t uning Indicator
• 32 Pol.... toret acttve fi lt.'rinJo(
• Bu llt ·in 4 diKit counlt"r
• Twin full -wa ve d..t eeters
• D.C. c ou ple d automatic th reshold cortl"(' 
tlon
• 5mV t o 5V AGe

More Hardware Feat ures And
Performance Than Any Other
Morse, Baudot , ASCII, AM
TOR, SIWR, or H.F. Packet
Terminal Unit Anywhere At
Any Price!

PRECISION

Aak your AEA de.... tor • d emoo.t..tlon , or Mnd
lor our IllIest IJP"Clficllllon IIheet

. Pu t s yo u preel8ely on freq u..ncy
• All 8hlfts , 170 Hz n ",ed o r 0 to 2000 III
adjustable
• SE-t AFSK output t ones Independently
from 1000 to 3000 Hz to on p Hz
• 32 poles . ac tive m terinll
• Spt eecetve fi!tpl'fi t o on(" i1z aceurecy
• SE-t n"Celve MARK & SPACE rnters Inde
pendently from 1000 to 3000 liz
• CW filter adjustable 700 to 2500 Hz

Your ATU·l000 's
VERSATILITY

.Puts you on all d igital modes
• Mor se /Baudot /ASCII /AMT'OR/S ITOR/
II .F. packpt (Soft war... nol Indud..d)
• 1TL 110 lollk Inv... rs io n for us" with vir
t ua lly a ny son were
• Bull t .ln TTI.JRS- 23 2/a nd loo p k")"'r I/O
• Opt iona l 19 Inch rack mounl kil
• 13 VI)C op..rat io n , 110 VAC adaptor >iUP
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Advanced Electronic
Applications, Inc.
P.O. Box C·2160
Lynnwood, WA 98036
(206) 775·7373
TELEX: 6972496
AEA INTL UW
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$ 25 .00
2 7 .6 0

$24 .00
26 .60

a In t ernat ional call book
Incl. s h ippi ng within USA
Incl . shipp ing to fo re ign count r ie s

a North American cauec ck
Incl. shi ppin g with in USA
Inc l. s hi p p ing to forei gn count r ies

The canccc k s u pplement 15 a whole new
Idea In Ca ll boo k u pdates, PUblished June 1 .
19 86. t his Suppleme n t will Include all the
activi t y for both t he North American and
In ternational c auecces for the precedln9
6 m o n t hs .

1986
CALLBOOKS

o c e ueoo« Supple ment , publis hed June 1st
Inc l. sh ip p in g with in USA $13 .00
Inc l. sh ipping to forei gn count r ies 14.00

It's the bi9gest cha n ge In c euec c e history!
N ow t here a re 3 new Ca libookS for 1986 .

The Nort h America n callbo o k usts the
amateurs in all cou n t r ie s In North America
pl us those In Ha wa l1 and the U .S . possessions.

T he tn te rn a tiona l Ca llboo k lists the calls,
names , a nd address Info rm a tion for licensed
a mateurs In all cou n t r ies o u ts id e North
A merica . ccve raee Inc ludes Europe, As ia,
Afri ca, Sout h Am eri ca, and t he Pacific area
(e xclusive o f Hawaii and the U .S. posses
slons).

RADIO AMATEUR 116 kca DD INC.

~
Dept . 8
9 25 Sherwoo d o r. , Box 247
U1ke Blu ff, IL 60044, USA

Tel : (31 2) 234-6600 I:!:l ffi

PUblica tio n da t e for the 19 86 caueooks 15
December I , 1 9 8 5. see you r dealer o r order
now d irectly f rom the p ublisher .

o actn N.A. & Interna tional Call bookS
tnct , shippin g with in U SA $4S.00
Incl. s h ipping to foreign co u n t r ies 53.50

Ill ino is resi d e nts please add 6 '1, % sales tax .
All paym e n ts must be In U.S. funds .

The 'Flying Horse"
has a great new lookl
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SMABTPATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
U se SMART PATCH lor:

• Mo bile (o r remote base)
to phone line vi a Si mplex
base. (see fig I .)

• Mobile 10 Mobile via in.
te rconnected base sta.
tions lor e xte nded ra nge.
(see fig . 2.)

• Te lephone line to mobile
tor remote base).

• SMART PATCH usn
SIMPlEX BAS E STA•
TION EQUIPMENT. Use
your o rdi na ry base sta 
l ion. SMART PATCH
does lhis withoul Inter
fering with th e normal
use of your radio.

How To Use
SMART PATCH
Placing a ca ll Is s imple,
Send your access code
from your mobile (exam.
ple : '73). This brings up
Ihe Pa tch and you will
hea r dial tone transmitted
from your base slation.
Sinet' SMART PATCH is
c ht'Cking about OOCt' per
second 10 see if you went
to d ial, all you ha.... 10 do
is key your trensrmrter;
then dia l the phorw nu m
ber. You will IlO\lI beer
lhe phone ring a nd SOfT'K>
one answer. Sinee th t' t'1I 

hancl"d coorrcl systt'm of
SMART PATCH is COIl '

slandy ch t'Cking to see if
you "':ish to talk , you need
to simply key your traM
m iller and Ih en talk .
That's righI, you sim ply
key your transmint'T to
inlE'TTU pl the phorw line.
The base Slallon aulO
m .tically Slops Iransmil
ling a fter you key your
m jc. SMART PATCH does
not require any specia l
lone equ ipment 10 conlTol
your base station. It sam
pies ....ry high frequency
noise present e t you r
receivers discriminato r to
determine if a mobile is
present . No words or sylla·
bjes are ('VeT lost .

WAJlllANfY7
YES. ISO days of Wollrran
ty pecrecnco . You simply
cen't go wrong .
An FCC type ecrepted
couple r is ava ilable Jor
SMART PATCH.

,• !l""--

--
- ~ ----

What To
Look For In A
Phone Patch
The best way to decide
whe t patch is rig h t ful you
is 10 firs t dt>Cidl' whal a
pa rch should do. A parch
s hould :

• GiVi" com p lt'f!' con tral to
th e mobile , allowing fu ll
break in opere non,

• NOI interfM!' wnh me
normal opereoon of you r
bese sta lion. II should
not requirl' you 10 con.
nect aod diKonn«1 cab
les (or flip w.itchE'Slj
E'WfY ti me you wish to
use your radio as a nor·
mal haw slalion.

• No! depend 00 voIurTlf' or
sq uelch ownings of you r
rad io. II should ""uri!. the
same reqardjess 01 II/hal
you do with thE'!>f' con
trois .

• You should be ablf> 10
hear your haw station
speaker with the parch
irn>la llt"d. Remember, you
hall(' a bese stillion be
cause th ere IU t' mobiles.
ONE OF TliEM MIGHT
NEED HEIJ>.

• The patch should haw
standard features at
no exrre cost. Th{'W
should include program.
ma ble loll res trict (d ip
switches], IOIW or rolary
dialing , progra mmable
patc h and il.l;: llv ily
t imers. and front panel
ind icato rs of cha nne l and
perch s ta tus.

ONLY SMART PATCH
HAS AU OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch•• •
• Witho lll an pxpt'ns l\'e

repea ter .
• Using any FM Ira ll<:t' ive r

a s a ba '>t' sla lion ,
• The secre t is a S llIo1PLEX

autopalch . Tht' SMART
PATCH.

SMABT PATCH
Is Easy To InstaU
To insla ll SMART PATCH,
connect the m c lrkcjored
computE"l" slyit' ribbon cabw
10 m ic audio, rt'Ct'i\'E'f
discriminator, PIT. and
1)(1I.:t'r. A modular phone
cord ts provided for ron
necnon 10 your phone ws
I('m . Sound "implt'? ...
IT IS!

Co m m unica tio ns Electron ics Spe d altie_. Inc.
P.O . Box 2930. Wlnter Pa rk , Florida 32790
T('I"Phone : (305) 645-0474 Or caD tolJ.free (8 00)327-995 6



W'rry buy a low-power thumbwheel
HT when 'aesu's high-power hand
helds are available fOr virtually the
same price?

Ours give you 25 watts RF output
right off the shelf. O r 3] watts with
the optional FNB-4 battery pack.

Ours come w ith a hi/low power
switch, A relative signal strength/PO
meter with nightJ ight. And built-in
VOX capability (Optional headset
required)

Plusours offer-options like a
DTMF keypad. And a plug-in sub
audible tone board with both encode
and decode capability

And thanks to our unique robotic
assembly of surface mount com
ponents, it'sall enclosed in a hght
weight and compact case, measuring
just 26 x 1.4 x 6.1inches.

Choose from three models:
the FT-203R for 2 meters. the FT-703R
for 440 MHz, and the FT-l03R for
220 MHz.

Asstandard equipment you get
a rechargeable battery, AC wall
charger. rubber duck, earphone, belt
clip and soft case.

Plusa wealth ofoptional acces
sories. Including a fast charger. \OX
headset with boom mic. Mobile

radio hanger. Speaker/microphone.
DC car adapter And much more.

So don't settle for low power
In a thurnbwheel HT

Go with 'aeso .The best way to
get more power for your dollar

=su
Yaesu Electronics Corporation
6851 'vValthall Way. Paramount CA 90723
(213) 633-4007

Yaesu Cincinnati Service Center
9070 Gold Park Dnve. Hamilton. OH 45011
(513) 874-3100
Pnc~ and ~,fiuloons sub,«1 lO ch.l~ w,thoul rcece
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TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton. California 90220

More T5 -940S mtorrnation is available
from authorized Kenwood dealers.

KENWOOD

• Low distortion transmitter. Opt ional accessories:
Kenwood's unique transmitter design • AT.940 full range (160-10 m) automatic
del ivers top "quality Kenwood" sound. antenna tuner . SP-940 external

• Keyboard entry frequency selection. speaker with audio filtering . YG-455C -1
Operating frequencies may be directly (500 Hz), YG · 455CN-1 (250 Hz),
entered into the TS-940S without using YK-88C-l (500 Hz) CW filters ;
the VFO knob, YK-88A-1 (6 kHz) AM filter . VS-l voice

• Graphic display of operating features. synthesizer . SO-l temperature
Exclusive multi-function ,.,..,,,. com pensated crystal
LCD sub-display panel oscillator . MC·42S UPI
shows CW VBT, SSB slope DOWN hand rnic.
tuning, as w ell as lre- • MC-60A, MC-BO, MC-85
quency. time, and AT-940 deluxe base station rmcs.
antenna tuner status. • PC~1A phone patch

• aRM-fighting features. • TL- 922A linear amplifier
Remove "rotten GRM- wi th • SM-220 station monitor
the SSB slope tumng, CW • BS-8 pan display
VBT, notch filter, AF tune, • SW-200A and
and CW pitch controls. SW-2000 SWR and

• Built-in FM, plus power meters.
sse,CW, AM , FSK.

• High stability. dual
digital VFOs.
An optical encoder and
the flywheel VFO knob
give the T5·9405 a posi
tive luning "feel"

• 40 memory channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

• General coverage
receiver.
Tunes from 150 k.Hz to
30 MHz.

-1 yr. limited warranty.
Another Kenwood First.

Camplere sevce manuals ere ava,lable lot a~ Tr/O· Kenwood l'ansce,vers and mos' accessoee s
SpecillClitlOfl$ and pnces a'e SUblt"C110 change wllhOuf nolICe 01 ob/;galiOIl

TS-940S
The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically Illustrates VBT, SSB
slope, and other features.

-100% duty cycle transmitter.
Super effic ient cooling system using
special air ducting work s w ith the inter
nal heavy-duty power supply to allow
continuous transmission at lull power
output for periods exceeding one hour.

- Programmable scanning.
• Semi or full break-in (aSK) CWo
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