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Put the ox World on a Screen
edt Everything you need to know abcct CI

country can be CIt your fingef'hps ,
"II you need is CI VIC-20 and this program.
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Next Month:
In Search of the Shuttle
Share the fru~IJClhoo. fCltigue. and fun in the
d iClries of our special WSlFl correspondents.
From ~ine to Hawaii. they all gave Owen
GClrriott theIr best shots,

Peak Your Picture with
Home-Brew SSTV Gear
II'l Go from grav scale 10 color hal'S with
~ these simple generators. No monitor
should be without them. CikCI~ 60

Op Art
II'l Include the ubiquitous op Clmp in your
~ ne!d: circuit K(:GEW tells how

K(:GEW 62

Convert the
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~ Some of these boards have two cry~t.ills

~ and some have three. NQVoI you ran put
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International Edition

Build a Better Hamfest
T~ hints from 2S veers of experience will
hel p make your event a success.

Housholder 40

SpIlt s.co.lds-S4

Construct the Minuteman Timer
~ As faithful <LS a grandfather dock.
~ this tuner tells when to 10 - and when
not ro. . .KA8Q BQ 14

The Secret of Remote Control
In Inside tbose miniature planes te some
~ sophisticated circuits. __ _ WB3BQO 18

Amateur Radio's
Technical Journal

Calculate Your FT-l01
[\ 1Here 's how to Ired! your t rusty H -101

to a truly autoo-auc dIgital display
eod get iI freqoencv counter m the same
box-at the fl ic:k ot a switch VK8DE 22

Strictly for FM Deviates
In Ever wonder how thE- modul.ation is on
~ your FM rig? Try this simple &:-via-
tion me ter and find out . . . KA80Bl 36

Caveman Radio
II'l W ith underground ind uctive
~ sian, 300feet isatmost DX . _

This Antenna Is
Too Good To Be True
1' 1It's cheap. It works well on all bands.

And it radiates a super signill.
W4HDX 10

Here's the Split-Second Timer
II'l In the darkroom or the shack, thi~ beep
~ er has 1001 uses. Its ~lmpllCltv makes
it the perfect begmne....s projecl

WA3REY. WAJPTU 54
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The tc-745 r~,ents a
major breakthrough In~ ham
Indultry_.a full featured HF base
srctco transceiver with a c0m
binatiOn of standard tectoes
foond on no other Iransceivef in
its price range

Compa...~exc~
standard "-atures:
• 100KHz - 30MHz Receiver
• 16 Memories
• 1ClO'. Transmit Duty Cycle

Transmitter with exception
ally law d istortion

• IF Shin AND Passband Tuning
• li!eceiver Preamp
• 10Hz/50Hz/1KHz Tuning Rote'

with 1MHz band slepi
• Adjustable Noise Blanker

(width and level)
• Continuously ....djustable ....Ge

with on OFF p<»ltion
• Full functlOfl Metering with Q

bUil t-In SWR Bridge
• Optional Inlernal ....C Po_r

Supply

Othef star.dafd FeotufM.
Included cs standard are

many 01 the features most asked
for by experienced ham radio
operators: dual VFO's, RF speech
compressor. tunable notch filter.
a ll-mode SQuelch, program
band ICOn. memory scan
( frequency and modes are
stored), receiver and transmitter
Incremental tuning and vox,

lCOM's proven trcnscelver
designs and technology ore
used In the 1C-745 a ll hom bond
transceiYer 'HhiCh includes 558.
ON. RTTY. AM receive and on
optional FM plus a 100<Hz to
3CMHz general coverage receiver

ICOM $>, ••m.
The 1C-745 is compatible

with lCOM'Sfun line d standard
HF accessories.

Accesscees available
include the lC·ps1S base supply.
1C-PS30 sy,;tem power supply
( switc hing). 1C-PS35 intemol
power supply. the 1C-2KL linear
amplifier. AT100 automatic
antenna tuner. ATSOO automatic
antenna tuner. HP1 headphones.
and HM12 hand or 5Mb base
rrsccoeo-e

OptIon,. The EX2.41 marker
and EX242 FM module. plus a
wide variety ot tuters IOf sharp
audio reception ore available

-6cI1 Cenfef
Flhr 'MdIh Freq. MHz
Fl45 ~ Hz 9.000
FlS3A 270 Hz 9.000
Fl.44A 2.1 KHz OA55
FL52A 500 Hz OA55
FLSA 250 Hz OA55

The 1C-745 is me only trans
ceivel' tcccv that has such
features standard ..the numbef Of
options and accessories cvcuc
ble ..and SUCh o n a ffOfdable
price

ICOMJvneorico,lnc. 2 112 ·1 16rh Ave NE. Bellevue,WA 98004 (206}454 -61.55/ J3:)1TO'Ne~ D1ve,Suite J07,00I1as. TX 75234 (214)620·27&0
... 110..0~II 0:>'0' <lPl'Jf'CIOI"""" ard....q.cr to <hc:roge- .............. """""' Of <It>Il9>',,," ,. ... ccw. _ 19.b"...",,,,",,, fCC~~~ .., II
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NEW!

FT-726R

FT-757GX

IC-471 A
430-450 MHz • ALL MODE

FT·708R

w/ANTENNA TUNER

Plus 3 BONUS ITEMS
1) SP-930 SPEAKER
2) Me-60A MICROPHONE
3) YK-88C-1 FILTER

REG. $2029 VALUE

$1799 $~~t~o

VAN NUYS. CA (U401 QEi
6265 Sepulvedil Blvd.• (213) 988-2212

s... o..go F..",. \/"",,,7 6Iwo

IC-271 A

CALL FOR
LOW PRICES

ON HAND·
~rLDS

and all
YAESU
ITEMS

:::_. :::
, --' - -.... - _.
- ::;; 1IHj •
:;,-~ ~

BIG

CALL FOR YOUR SPECIAL PRICE

2 M . 25W . ALL MODE

FT·208R

CALL FOR
YOUR LOW PRICES

2M and
70CM

In ,
s ingle
package

BURLINGAME. CA 94010
999 Howard Ave . (415) 342·5151
!> mIle. l out" on tOl f,om S.F "'''pelfl

TS·430S TR·7950

B-3016 REG. $239.95
SALE $199.95

8 -1016 REG. $279.95
SALE 1249.95

B·l08 REG. $ 179.95
SALE $159.95

B· 23S REG, $89.95
SALE $79.95

B·1010 REG. $319.95
SALE $289.95

SAN DIEGO, CA 92123
5315Ke.rny V.I. Road 16191560-4 \l1OO

Hw¥ 163 l C.....- r.4eY 81...:1

ONMOST ITE t.lS T.....TC...N BE SHIPPEO UPS BROWN
THE RE "'RE SOt.IEU~PTIONS IN AlPH"', TRI.EIlAND KLt.I

and select two of the following
items absolutely free!

1) VS-1 Voice Synthesizer.
539.95 value.

2) TU-4C sub-audible
tone generator. 539 .95 ...alue.

3) MA·4000 Duo-bane
Mobile Antenna. $44.95 ...aloe .

BUY A TW-4000A
FOR $599.95

KENWOOD Specials
TS·930SFM " OUAl

BANDER"

ANAHEIM. CA 92801
2620 W La Palma.

(114)161 ·3033 (213) 860-2040
Bel......., D<s'-\'Iend l Knoll 1~"¥ F..",

pJg~~800854-6046
9:30AM to 5:30PM PACIFIC TIME.

OVER· THE-COU/OlTER. lOAM 10 5:30PM.
MONDAY THROUGH SATURDAY

CAlIFDIl Aj,A CUSTOMEIlS PLEASE PH()AjE Oil V'SIT LISTED SrDl'lES

~SAREF08~

ElICEPl FOfICEflT.....
CO'*,"'~T1ONS

"'-~

KLM
KT·34A

SALE $299

KT·34XA
SALE $459

SALE
$3775
52480
51860
51440
51695
51930

LIST
$5450
$3495
$2595
$1985
$2395
$2695

OAKL AND. CA 94609
:<'811 Telegraph Ave . (4151 451·5151

I-+wy 2e Oownl_n Let'! 27,,, oft·,_

NEw t t]IICOMI IC-751 IDEAL PAIR FOR OSCAR 10

$1399 PRICE
INCLUDES FREE $160

PS-35 POWER SUPPLY
(Mcu1ls intemaIy)

PRICES
E O.B. FACTORY

I.E!
ErDALPHA

MODEL
77DX
78
374A
76A

76PA

76CA

W·51
SALE $799

W·36
CALL FOR PRICE

LM·4 70D
CALL FOR PRICE

A£A • ..........cII! .Al.I'KA.~.-'O"._.'O'S"- ~A • ()fU.K( • O. (_ • O. £ .....'«(..000 . U"AC OM. .....n · __ . ........ _ . "'*OT . oIoס000

A~ANf1 • MLllOI'o • M"ICH(" . . ... T'lC • ...c • e • .. ~ • """"- • ICOIIo' "UDO • -,-'....-;s _ • -....~ .!IT()fo(lIt • .-o . TP<-TK • '..0
.....-". ·C.. , ....... · (;Of· OOLU· • _ 'Cl8<C'W'" o<nMOOIl . ....... ' ~ • ...- l J .WClIIO-lOO _'.... . ....-x:ooo • •oE _

.....c•••pooe•..,._. "",.,,.~_• ....0,.<:. "" C~_ ...._ noIIt. C _. _ "'''._1,•.
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Novices...
Technicians

I Don't let Morse code require
ment keep you tram upgrading

I General Class Code course
takes you trom 6-16 w.p.rn.

I Simple, ettecnve method helps
you progress quick ly,

I Deluxe album with two t-hour
cassettes and Inst ruct ion
booklet.

INFO

~ne S t" ,,,1
PIIterborough NH OJ.6!56

Phone: 6(13.924·9(71

Advertising Offices:

Manuscripts

Elm St,eet
Pete<lxlrough NH~

Phone: 603-924-1138

Circulation Offices:

Editorial Offices:

ContnbuliOns in the larm of rnent.t
Kripls wilh drawings iIf'dIor photo
graphS are ,, 01 ..... and will be con
~ lor possible publiCation. we
can~ no <es.p;:JNjDllily for Ic.s
or damage to any ..... Ierial. Pteue
enclose • Siamped, self-addressed
.. "Mope with each submoasion, P. y.
"*" for t fle use of any unaoIici tfld
.....,eri. 1 will be made upon accep
t• ...,.. All oontr ibuUons should be dl·
rllCted to the 73 editorl. 1 offices.
"How to Writ. for 73" guidelines ...
..... ilable upon ,equest

P,O, 80>: 7010. (lepl. n l
~_ck, NO 58502PI!s

~ .... e

, ~-, _ .-.J

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

1984
CALLBOOKS

O rder h om your dea ler o r direct ly f rom the
PUbllsl\er. Forei gn resioents add $4 .5 5 for
shipping. I llinois res idents add 5~ Wiles tax .

Order todilV!
NEW 1984
RADIO AMATEUR CALLBDDKS

Q U S . Callbook $19 .95 S3.05 $23 .00

o Forelg" Ca llbook 18 .95 3.05 2 2.00

O rder bot h b ooks at the sam e time for
$41.9 5 h'lClu ding shipping w lUlin t he USA.

Wnt. to 73. Subecriplion [)epar1rnen1,
PO Boll 931. F..,..;ngdaoIe NY 11137.
PIeaM indude an __~.

To subscribe,
renew or change

an address:

Elm S!.eet
PelerbOmugn NH 0345Il

Phone: 603-924-9471

Subscription Rates
In , he United Sta tes and Pos, • • 'u.,

One '0'_ (12 issues) $25.00
Two YfNlrs (24 i$$l.WIs) $3800
Three Years (36 iss-sj $&300

Elsewhere:

W,it" to 73, StJbecflplion DIlpa..ment,
PO 80. 93 1. F.rmingda le N'O' 11737.
For ._".ls and changes of Iddreaa,
inehlde lhe address I.bel l<om YOU'
mool recenl issue of 73. For ;tit SUb
KtipliOnll, Indude your ........ and Id
drese as .....1 as "'- of ;tit reci
p;enIS.

Canada and Me. ieo-W g1l1 year
only, u .s. lunda. Foreign surface
mall-$44.91/1 year only, US I" nda
drewn on U,S, ba.... . For.,;"" air
rmlil-p1ease Inq"I,,,.

73; ArN'-' Radio.. rer;htlcel~
(ISSN 0745-a1OX) is PUblished 1O .... ' lloly
by' Wayne GresI. ee, I!O Plt4 51......
PelIIr'bllrI.xqI NH 03458. Second class
pl»lege paid at PelIIr'bllrI.xqI NH 03458
and al addilional mailing oIliCeL Ent ire
oontents (Xlpy<lghI to 1963, W. yne
Gr-. Inc. All OghIs rt'I!MIn'IId. No part of
thl. publication may be ' epr1nted or
oIherwiH reproduoIId without wrlt1....
permission from the publisher. Micro
lilm Edltlon-Unr-slly Microfilm, Ann
Arbor loll 48106. Postrl1alller SIInd Id
_ ~ to 73, Sublcrlpl ion Set·
.00., PO 80>: 931, FarmingdoI'"
NY 11137. Nationally d1el libuled by' In
t_liol'lal Cirab.tion Dis tributors.

Subscription
problem or
question:

$15

Prompt Shipping!

DTMF DECODER

Ac tual So re 3·>3- • Shown Assembled

THE METHE NY CORPORATION
204 Sun.... Dr.... . 101..,_ IN 472S0 ...~

LJM 2RI( d..,odl, ~ It ine ludu I II compo" . n l, 'II.~, Ind
P.C. BOlfd. , .. $15 pi". $1.50 .hlpping.

Send $19.00
plus $1.00 shipping

or wri te for free information

Thft l JM 2RI( dKoder ~ II eo " vl'" ~our receiv.. 1" ' 0 I
. peei.1 receiver 01 eon l.ol. Wh.... user-""..,II!(! llme
tone eombl".llon I. r"'llved , Ih. O"lpu ' provides. 'II.~
eont<ol lo r 1e1l..1Ing .pe.k 0 ' othe, de-Ie...

INPUT: A"dio ',om ,'.".c.I unn.. . ...Ie .
OUTPU T: SPST (N.O .) ..I.~.

FEATURES: SI"gl. 01 d".1 ton.. adju.t.lll.. over Ih. 1S
digit To u-ch Tone ring•• Ad j".tlble ,..pan.. lime .
ReilY outpul • 101. " " . 1 0 ' .,,10 ....I . Single to ON
IIIChing With di ll...nt .Ingl. ton. '''11 OFF. Op I..
on 1Z'O'DC • In l...-l..,ing 01 mUlllpie boI. ... lor m" llI_digll
_ .....1;. Ietiv.llon end .....

AP PUCATlONS : C...... p .yll Reop...... or comm.._
ciIl eOIll.ol• • Ele, Ilmilid only 10 you. irnegi" llion •

LJM2RC .1>(:10.".. kil i"cludll molded u .... 'Peek..,
inpul c.bII, . . .$S pi $1.50 .hlpplng. .

For inlOl llon.nd 10 Olde. w.ile:

$15

(312) 234-6600~ ffiT el :

Known througoout the war'a for aceurlley,
t he 1984 Callbooks are a bette. value tn.n
III ver before . The U .S. Cal lba o k conta ins over
433,000 IIslings ; the Foreign Callbaok hll$
a ve. 41 3,000 . More than 100,000 ch;llngllS
have bellln m ade In each edition since Ian
year . Special features Include call changes,
Silent Keys, census of amateur licenses,
world-wide QSL bureaus, International
p o sta l rates, p refixes o f the world,and much
more . Y ou can 't beat this vatue t Order your
1984 c aneccks now.

Keep your 1984 Callbooks up to date.
The U.S . .-nd Fo rei gn Su PPlemen u contain
a ll activity for t he previous t hree mon t hs
Including new licenses. Available from the
p u blisher in seu o f three (March 1, June I ,
and septem ber I) for o nly $12 .00 Per set
Inclu d ing Shipping . Speelfy U .S. o r Foreign
Su pplem en ts when ordering. illinois res
tdents add 5 % sales tax. O ffer void after
N ovember 1, 19 84 .

RADIO AM';TE: IIba a k INC.

~
Dept. B
925 Sherwood Or., Box 247
.....k. Bluff, IL 60044. USA
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HELP WANTED

editorial by Wayne Green
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Continued on page 100

cause my ego Is too big and
three thanked me for egging
them on to become entrep re
neurs and making them rich.
Well , I don't know what to do
about my ego except ask you to
live with it and enjoy it the way I
do. Without my ego prodcling
me, I'm not sure where a lot of
things would be.

It 's a funny thing about
"rich." Sure, I have millions to
spend just about any way I want,
so what am I doing with all of
that loot? Well, fOf the most
part, I am using it to help people
with ideas bring them to fruit
and to make some of my own
ideas work.. A plane? Nope, I
tried that almost 30 years ago,
back in '57, and got It out of my
system, A big house, rig ht?
Tried that in '69 and didn't like it.
No, I have a small room over my
office which is all I need for the
few hours I waste sleeping each
day. I've been putting in hun
creo.nour weeks for years and
enjoying it.

A few weeks ago, I attended
an evenIng class in the art of
conversation here in Peterbor
ough. Each of us was asked to
explain why we'd come to the
class. My rationalization was
that I really d idn't know how to
cope with cocktai l parties.
What In the hell can one pes
sibly talk about when meeting
someone for the first time in a
noisy room where the meeting
wi ll be for only a few minutes?
As I expl ained, I realized that I
had exactly outlined one of the
big problems with amateur
radio-we meet new people
under noisy conditions and are
expected to provide some
entertainment,

I was assured by everyone
else in the class thai my prob-

people to get this way, many
begrudge it. I've been writing for
how many years now telling you
how to gel rich? I wrote a
booklet on the subject twenty
years ago. And fame? Well, I'm
well known in a couple of
esoteric circles, If that qualifies.
Wayne Green Is not yel a
househol d term.

Several letters of interest ar
rived in the last tew days. One
chap advised me that he was
C81"1Celing his subscription be-

EGO

Yes, when you write to
Wayne Green, I gel your letters .
Usually I answer, too, much to
the surprise at a lot at hams.
There is some sort 01 weird con
cept that because someone is
rich and famous, he is no longer
reachable.

Ha! There's Ihat Wayne Green
ego again-rich and famous, in
deed! WeU, golly, I 8m rich in
some ways-and though I've
worked a lot harder than most

13 1, e um,n lly *"",Ing a TECHN ICALJ\NTERN...n ONAl EDITOR. The posilion
requlr.. axcellenl ",rlUen and oral communlealions . kill• • ill well a. a General·
e la" or ftigher ticke! _ b perlenOe ",ilft mie«Il:ompul would be a fIelp. Rot-
lPOfI$it>i liliei include Pilrl~iPl'ti ng in menuKripl r organiZing and lmpie.
""",l ing s peeia l projects , and . uperYis lng ou r sta ll 01 lorelgn correspondenl• .

Wa off&r a compet itive sala ry and benefl" paekage and excellent , Informal
workIng eondiliona . ... . you may know, Pelerborough ia located 75 mUlIll from
Bo3lon In Ihe beaUl llul Monad notk reg ion 01 Ne", Ham p$hlre_a sla le ",lth no
sales or Income lax .

01 eourM, "'" a 'e a " eQual opportunily employer. II you a ,e a norHmoll... In

lerested In Ihia poaj llon, pl$aH Iotward your res_ and ulary 'eQulrements
to: Jaek Burnetl , ExllCut lYll Editor. 13; Amat_ RadiO" rfIClln~'J~I, Pet...•
borough NH Q3.t58.

QSL OF THE MONTH
We don'l kno'" whet a "Sky·Plg" la, e llher, but II aure makea you t.ke a 1001< at Dlz

Prle. 'a <:a.d.
To 1In1... you. OSL puI 11 I" an ",,,.Iope a long wilh your eeeee 01 a book I~ 73's

RadIo Bool<.r>op and melt It 10 73, PI,.. Street. Pet<lfborougl'l NH Q3.t58, "'nn: OSl of Ifle
Month. Ent rlaa not in .....1)1 Of ",ltflOul a book choIefl ", Ill no! be ac:olIpt ed.

W2NSD/i
NEVER SAY DIE
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M-201A/T
IItra-compact and
ghtweight, priority,
1emory and band scan,
5 walts/TM-201A &
2 walts/TM-401A.
he KENWOOD TM·20lA

m eter and TM·40lA 70-cm
M mobile transc eivers a rc the
nannl and lightest uruts
rail.ble. allowing ma:dmum
cxiblllty In automotive
lstallatlon.

TM 20IA/TM lOlA FEATURES:
• Ultra c o m pact and lightweight

M easures 5.6 U41lW x 1.6
139 .5 lH x 7.2 (l 83 )D , tnchtmnu.
wefghs 2.8Ibs.. [1.25 kg.!.

• 215-w.U output,
with m iLO power s witch
Produces a powerful 25 watts RI'"
output from a surprisingly
compact design I TM-201AJ .

• Dual digital VFO's built-in
.5 memories plus MCOM~

channel, with lithium battery
back-up (e s t . 5 yr. life)

• Memory Ica D/p r o gram m a ble
band sca n

• Priority alert s can
• HIghly visible yellow

LED frequency display
• High performance

receive/transmit
GaAs FET RF ampuner for h igh
senstuvny wtth wtde cvnarruc
range. Transmit modujauon
cn arac ten sncs selected for best
sound and m inimum ensroruon.

• £zternal high quamy a pe a k e r
supplied (No Internal speaker!

• 16-key autopatch VP/DOWN
microphone

Optional FC-IO freque n c y
controller
M"y br- easily con nected to the
TM·20IA o r T M -40lA . ConVI' ·

ruent contro l kcys for fr equ ency
UP/I>OWN. MHz shIft. VFO A /B.
and M R (memorv recall or
change memorychan netj. A
grf'f'n, easy-to-read, back- ltghred
LCn display mdtcates tran sm lV
receive freq uencies, m emory
channel number. ALERT. a nd
SCAN Iwtrh bllnkln~ MHz deer
mal). S ize: 4 .4 (11 21W x 1.4 (3 5111
x 0.9 (22)0 . mchtmun. Weighl :
~.5 OZ, (IOO gl .

• Repeater ofbet switch (± 6 0 0 ·
kH~/TM-20IA: ± 5 MHz/ TM ·
40lA: and simplez) and re v e rs e
s wi tc h

• Audible "BEEPER" confirms
operation

• Ea. y -to-install mobile mount
T lA e
• TU-3 progra m m a ble two

frequency CTCSS encoder
• KPS -7A ffxed s tatio n power

supply

• Rugged Die-cast Chassis

• "BEEPER" sound. t h rough
speaker.

• Easy-to-Install mobile mount

T~ 4000A ecceseertee:
• VS·l voice synthestzer
• TU-4C programmablc lWO 

frequency crcss encoder

• KPS -7A fixed stauon
power supply

• SP-40 compact mobtle speaker
• SP-50 h igh qu a llty m obile

spea ker

• MA·4000 dual-band rnoblle
antenna wlt h duplcxor

• Programmable Memory Scan

• Band Scan In Selected I -MHz
Segments

• Priority Watch Function
• Common C ha n n el Scan
• Dual Digital VFO's

• 16-Key Autopatcb UP/DOWN
Microphone

• Repeater ReveI"$e Switch

• HIgh Performance
Receiver/Transmitter
GaAs FET RF ampljfle-rs, on both
2-m and 7O-C:m , h igh perform
a nce MCF's in the ISl If secuon.
p rovid e hl~h rece-t ve senst ttvtty
a n d exe-ellr-nt d y nam le ran ge.
T h e h ll!h re-Habtllry RF power
m odules assure dean an d
depe-ndable tra n sm tss tons 0 11
either band .

148.995 M llzl , Induding certain
MARS and CAP frequencies.
plus the 70-e:m FJI,I band
14 40 .000·44 9 .9 95 MHz!. all In
a Single com pact package. Only
6 ·3/8 (J 61lW x 2 ·3/8 (60) H x
H-9/16 (2 17)0 tm-hr-s Imml, a nd
4.4 lbs. '2.0 k l'(.l .

• Large, Eaay-to -Read
LCD Displa y

.25 Watts RF Power on
2 -m/7(k:m.

• Opt, - v c tee Synthesizer Unit"
Installs i nside the TW-4000A.
Voice announces frequency.
band. VFO A or B . rep ealer off,
se-t. and memory channel
nu m be r.

• Front Panel illumination
• 10 Memories with Offset R e call

and Lithium Battery Backup

-4000A
'M "Dual..Bander"...
- rn & 70·cm in single
o mpact package,
.CD, 25 W, optional
oice synthesizer.
ENWOOD's TW·4 0 0 0 A FM
)ual-Bander" provide a n ew
eraatillty In VHF a n d UHF cper
u c ne, unJquely comblnJng a -m
od 70<cm FM functiona In a
.ngle compact package.

-40 0 0 A FEATURES:

z -m and 70-em FM In a
Compact Package
Covers 1/11." 2· m band (142 .000 -

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut. Compton. California 90220



Blueprint for Success

THE INTERFACE

Interface ](

".,,"'.... .
! i 'lu u u [j B

Ki K....trOfllCS

r;; ' I /j~ ,

THE INTERFACE ][
TITLE : THE INTERFACE - INTERFACE I [ PROPOSAL

cw 011 Q
RfTY Oro n

The Interlace
RtTY-CN-" "'o• • l.'llI

i I 'I

I.e KantrOl'llCI

I! I I 1 I I ! !

KlKantronics

THE INTERFACE IS the original
Kantronlcs terminal unit that
broke through the barrier of
rnuttl-cornputer compatibility.
THE INTERFACE Is an amateur mo
dem for transcetver-to-cornputer
communication. With THE INTER
FACE ana Hamsott or Hamtext fOr
your computer you can send and
receive Morse Code. Radlotele·
type, ana ASCII. THE INTERFACE Is
also compatible With our new
sottware for AMTOR communica
tion, AMTORSOFT. THE INTERFACE
Is our most popular unit cornbtn
Ing active filtering, easy tuning,
six-computer compatibility, ana
low price fOr an unbeatable pack
age.
Suggested Retail '139.95

INTERFACE J t Is the new Kantronlcs
transceiver-to-corncuter Interface.
INTERFACE J [ features a new highly
sensitive front end wIth mark and
space filterIng and a unique new tun
ing system. Even the most discerning
operator will be surprlsed with the IN·
TERFACE J rs ability to d ig out SignalS
In ooor band conditions. and our new
tuning system even ctsctavs Signal
fading.

X·Y scope outputs and dual inter
face outputs ror VHF and HF connec
tions make INTERFACE] [ compatible
With almost any shack. All three stan
dard shifts are selectable and INTER
FACE] I Is compatible with the indus
try standard Kantronlcs programs:
HamSOft. Hamtext, and Amtorsoft .
step up to state of the art In
computer-amateur communications
with INTERFACE J I-
suggested Retail 0269.95

For more information see your xanrrontcs dealer, or contact:
K.l'Kantronics 1202 E. zsrc Street lawrence, KS 66044



KANTRONICS SOFTWARE
Hamsoft,™Hamtext,™and Amtorsoft™

HAMTEXT Is our advanced CW/RTTY/ASCII program
ror t he VIC·20, COMMODORE 64, and APPLE computers,
HAMTEXT gives you the ability to store Incoming meso
sages In the computer 's memory, t ransmit f lies directly
from tape or diSk, and use your computer to It s fullest
potential. Features like Olddle, Time Transmiss ion, Text
Transmission, Printer Outputs, and WOrd wraparound,
make HAMTEXT the program fOr the serious amateur,
HAMTEXT was created With Input from our users as
guidelines, and with total use of the computer In mind,
Suggested Retail .. .. . . . , , , , , , , , , , , , , , , , , , , $99.9S

On January 27th, 1983, AMTOR, Amateur RadloTele·
type Over Radio, became a legal mode fOr the amateur
service, AMTOR Is an essentially error-tree raoioteie
type form of communication, AMTORSOFT. xantron
tcs' newest software package, gives your computer the
ability to become an AMTOR communications t erminal
when used with The Interface or Interface J l. AMTOR·
SOFT Is currently available fOr the Apple, VIC·20, and
COM·64 computers, AMTORSOFT brings you the newest
In computer-amateur communications at an afford
able price.
Suggested Retail " . , ' " " " " " , .. '89.95

For more Information see your Kantronlcs dealer, or contact:
Kl Kantronics 1202 E. 23rd Street lawrence. KS 66044

+



J. W. Spencer W4HDX
300 Lido Cove
Niceville Fl 32578

This Antenna Is Too Good
To Be True

It's cheap. It works well on all bands.
And it radiates a super signal.

•

Length 01 Each Side of Antenna
From Center to Each End

108 teet
54 feet
27 feel

18.7 feel
13.51eel
10.41eel

9 feet
7.8 feet

Would you like to have
an an tenna that is

capable of working a ll the
HF ba nds, or an y combina
tion of the HF bands includ
ing the new WARe bands.
with excellent results, a t a
fract ion of the cost of an y
of the commerciallv-avail
able mu lti-band antennas
now on the market? Would
you a lso like to have an
antenna with an extreme ly
low noise fac tor? I'm about
to desc ri be an antenna th at
is just wha t you've been
look ing for.

This antenna is a combi
nation of the old rel iable
Zepp with the addition of a
ba lanced, sh ielded feeder
system which has been de
sc ribed in various articles in
past years.

This antenna has been in

Deslntd Bands
01 Operation

160-10 meters
80-10 meters
40-10 meters
30-10 meters
20-10 meters
17-10 meters
15-10 meters
12-10meters

use at this QT H as well as
other locations fo r over two
years and has yielded many
fi ne OX contacts and many
good reports stateside.

To determine the compar
a ble mer it of this antenna , I
erected sepa rate dipoles cut
for the center of each band
and fed with a si ngle coaxia l
ca ble. Then I connected a ll
antennas so they could be
switched ra pidly to deter
mine the comparable signal
strength of each as com
pa red to the Zepp antenna.

In addition to the favor
ab le signa l strength compar
isons. I also found that the
noise leve l on the Zepp
antenna was as much as 5
$-units lower tha n the noise
on the cut-to-frequency di
pole with single coax feed . r
noticed this particularly on

Completed antenna mounted in tree.
10 73 Magazine . February, 1984
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Fig. 1. Method of support ing coax cables. Fig. 2. Method of supporting antenna at center.

Center support and coaxial connections.

feedline. you connect the
shie lds of the two coax ca
bles together bu t do not
connect them to anything
else. Then at the bottom
end of the line. the shields
are tied together and con
nec ted to the ground con
nec t ion in the shack and to
the frame of the tuner.

The inner conductors of
the coax cables are tied to
each leg of the antenna
wi re at the top of the line.
and at the bottom end of
the line they are connected
to each of the ba lanced
output termina ls of the an
tenna tuner.

The feed line can be run
anywhe re - u nderground,
through metal o r v iny l con
duit, or in the open. The ad
vantage of this arrange
ment, however, is that un
like the o ld open-wire feed
line prev iousl y used on
Zepp antennas, it does not
have to be kept clea r o f sur
rounding objects and is not

the model of this antenna
which was erected inside the
attic of the house in close
proximity to the ac wiring of
the building, where the
noise level dropped from an
5-7 on the regul ar dipole to
an 5-2 on the Zepp antenna,

To erect this antenna,
you simply figure the length
of each side of the flat-top
from the center to one end
by using the figu res shown
in Table 1.

This antenna can be cut
for operation an any corn
bination of the HF ham
bands. including the WARe
bands which have not yet
been released. For example,
if your space is limited, you
cou ld put an antenna in the
attic of the house, as I did at
one location where I had an
attic length of only about
30 feet. by figuring the an
tenna for operat ion on the
bands from 30 through 10
meters, resulting in a length
each side of center of 18.67
feet. Then I ran the wire in a
Z configuration through the
attic to compress it into the
availab le space.

I have used va rious con
figurations on th is antenna,
such as the halo and the in
verted vee, and all give
good results. If you can get
the wire runn ing in a fair ly
straight line, though, your
radiation patte rn will be
more pred ic table.

The f la t-top portion is de
signed so that it is non-re
sonant on all bands of oper
at ion, thereby avoiding any
extremely h igh or ext remely,

low impedance points at
the teedpoint. It is designed
to be resonant between the
one-quarter, half , three
qua rter . and ful l-wave
p o int s o n each ba nd ,
thereby presenting an imped
ance to the antenna tuner
which is well w ithin range
of the tuner on each band
and will not cause any
load ing problems. An an
te nn a tu ner is requ ired
whi ch has a bu ilt-in balun
or you m ust use a 4-t0-1 bal
un at the bottom end of the
line if you don't have one
built in the tuner itself .

The feedline is m ade of
two runs of RG-B/U cable
for powers up to 2 kW PEP,
or for low-power operation
under 100 Watts output,
RG-58/U cable may be used.
The lower loss of the larger
cable is to be desired. how
ever, even if low power is
used.

At the top end of the

affec ted by anythi ng it l ies
against.

There is only one precau
tion that must be observed,
and that is to cut both runs
of the cable exactly the
same length. They do not
have to be run together,
however, as the shield on
the cables provides exact
electrical separation of the
inner co nducto rs even if the
two cables are widely sep
arated.

As to the len gth of the
feedline, I found that best
resul ts were observed with
line lengths of a little more
than one-quarter wave
length at the lowest fre
quency of o peration (or
anything longer than that).
Try to avoid making the
feed line reso nant at any
particula r frequency you
are operating on, particularly
the quarter-wave points. or
you m ay have a bit of trou
ble tu n ing on thi s band. Op
ti mum length seemed to be
about 55 feet for 80
through-f Ocmeter opera
tion.

As for the mechanical
const ruction, it is a good
idea to use a long insul ator,
the same type used on the
ends of the antenna, at the
center of the antenna. Then
slip the end of another insu
lator of the same type over
the w ire on ei ther side of
the center insu lato r, com
ing off at right angles to the
wi re and tying the support
wire to these two side insu
lators so that equa l pull is
achieved on either side of
the cente r insu lator. Then

73 Magazine. February,1984 11
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Fig. 3. Aflband trapless antenna for HF.

of the braid , If-end first.
Th is will e liminate the need
for ma king a solder connec
tion d irectly ne xt to the
pl a st ic w h ere it might
c re ate a we ak spot.

I have used this antenna
in va rious situat ions cut for
all d ifferent combination s
of bands and have had ex
ce lle nt re sults with all of
them. I have a lso made up a
portable version of th is an
tenna using st randed insu
lated wire suc h as zip-cord
and RG-56fU cable s whic h I
use in conjunction w ith a
small antenna tuner for
operation on 20 through 10
meters . This one is o nly 13.5
fee t long either side of
center with two runs of co
ax 20 feet long. It is idea l for
stringing up in a motel room
or apartment by support ing
it w ith nylon fishing line .
Just keep the a nte nna o ut a
foot o r so from the wall a nd
support it by anything you
can find to tie it to. Try it
You' ll like it!.

for the coax cables and will
pre vent wind damage.

It is al so a good idea to
bring the coax up the sup
port mast a little h igher
than the antenna wire a nd
bend it over in a loop and
down a bout a foot o r so to
pre vent the wate r from
le a king into and running
do w n the inside of the
shield o n the cables.

Ta sepa rate the braid
from the inner conductor
o n the coax, strip the o ut
side pla stic cove ring off
about two feet from the
end, then take the e nd of
the shield and push it down,
com pressi ng it so that it be
comes larger in d iameter.
Then take a n awl or the tip
of a sma ll screwd rive r a nd
ca re fu lly spre ad the st ra nds
of the braid apa rt, opening
up a hol e in one side of the
bra id, At thi s point, bend
the coax in a U shape a nd
pull the plastic insulated
cen te r co nducto r o ut
through the hole in the side

CASLES SHOOL O BE AT LEAS T
ow .... LO.. GE " THA" A Ou""TE"
w All E AT THE Lown T
OES ' REO OPE llATI.. G ' ''EOv E'' ' '

TO ' BALIo toC ED' OUTPuT
TE" " ' '' '' LS 00' "IOTE "..- TVIOEII
OIl " TVIOE ll H" S 100 'V'LT ' ..
BALU" . ~ 4 TO , , ALU"
BET w EE .. TVIOEIl 10 ..0 L 'IOE

COflto(CT SHI£LOS TCG( THE"
"'0 G""""O TO STIoTOOIl GIIOOJ IOO
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and bend thi s part a long the
cente r insulator o n each
side a nd tape sec ure ly to
th e ins u lato r. Thi s will
make a very solid support

at the point where yo u need
to support the two coax
cables, just strip off about 2
feet of the braid, le aving
the plastic inner insulation,

.I<BNWUCX> T5-4305 o [( CO_I NEW IC·745 VAESU -NEW FT-77
• - -. • •-._ . , ..' .. ,

::.r,J. - • ' i, IT S •- .0 •• D ' ___~_ ....
.( ) .0' ::> '5o{ ;~

~ •- -_0.. . ~ ._ - "' .-
0 - .J 0 0 '-...J - '.' -0 - 0•• • • • -~

• All Banos • Dual VFO's
• General COverage • 8 Memories
• 200 Watts

• General Coverage ReceiYM 4 1.8111 30 104Hz
• FanlasliC Buy

• Extremely Compact . 3.5 to 30 MHZ
• 200 Watts • Inexpensive

CUSHCRAFT HY·GAIN TOWERS BUTIERNUT HY·GAIN
A·3 $215 HG37SS $ "9 HF6V $109 THSMK2S $518
A-4 $285 HGS2SS $ 911 KLM TH70XS $578
R·3 $275 HGS4HO $1429 KT34A SU9 TH3MK3S $218
AV·S $ 98 HG70HO $Zm KT34XA $U9 TH3JRS $158
214-1'8 $ 79 HGSOMTS $ 749 144·148LBA

$ "
TH2MKS $158

32·19 $ 94 1 8AVT~ $14
40-2(0 $285 LARSEN CALL AEA CALL 18HTS $m
ANIXTER·MARK V2S $57

HW·3 TRI8ANO M081LE $34 Call "TOLL FREE" For All Antenna. & Acceason• • EXPLORER 14 $275
30/40 METER KIT $ 7

2900 N.W. VIVION RO . I KANSAS CITY , MISSOURI 64150 I 816·741 ·8118 ,''"
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Construct the
Minuteman Timer

As faithful as a grandfather clock, this timer
tells when to ID-and when not to.

-

-

I

steps off the minutes begin
ning w ith zero.

Many ID timers provide
on ly an audio and/or visu al
signal when eight or nine
minutes have passed. Using
this type of time r, the rad io
operator never knows how
much t ime has elapsed un
ti l the signa l sou nds . I
found myself ident ifying
too often because I was
never sure when the 10-min
ute mark would come .

KAIIOSO

been a n ID time r desc ribed
in one of the ham maga
zines. It had worked per
fec tly, a nd I remembered
well how I had shown it to
her and ca refu lly exp lained
why I had added a single
LE D to the circuit for a
v isua l signal.

The answer to he r ques 
tion, however, was that this
timer is even better but it is
st ill simple . Using a seven
segment LED, the t imer

my wife asked when she
saw me trying to sneak yet
another Radio Shack bag to
the workbenc h.

The question was no sur
prise because m y very f irst
elect ronics project had

Gary L. FiJ it KA8QBQ
301 E. Lexington Sf.

Davison M /48423

/I But why do you need
another ID timer?"

Photo A. Interior view of the timer.

14 73 Magazine· February , 1984

Photo B. Front panel and cabinet for the ID timer.



redu cing the risk of damag
ing them in the process. The
sockets a lso allow easy re
pl a c ement for troub le 
shooting.

My LED ID t imer now sits
beside my ri g, faithfull y
ticking off the minutes and
saving a lot of unneces
sary callsign transmissions.
Now, if f could just get
my wife to stop borrow
ing the thing to time her dai
ly exercises ... •

Parts list

• C' 100 uF
I IC1 555 timer
•• t.l IC' 7490•, 1C3 7447

• n R1 1 megohm pot•• R2 1k• • R3-R9 330 Ohm
51 SPST togg le

5' ncrmenv-crosec
momentary

53 normal ly-open
momentary

LED 7-segment
common anode

able enclosure. I used a
sma ll, steel-topped cabinet
because I wanted to impress
my wife, but the extra ex
pense of the cabinet is not
necessary.

The circuit is extremely
simple and is an idea l proj 
ect for the beginner. but o ne
note of caution is in o rder. I
suggest the use of I( socke ts
for mounting the three 1( 50
and the LED, instead of sol
dering them directly to the
circuit board. The ent ire
project can be assembled
before the 1( 50 are installed,

, +, i, f.• •
• • • .. ..

" •• .. .. ..
• , ,

"• •," • 'C2 ~ • • '"
.. .., • , .... • • • ., •.. ,, .. ..

• • • '" •
• H"r

operation is as simple as
one-two. Sirnplv push 52.
then 53, to begin at zero, If
you identify before the 10
m inutes have com pletely
elasped. simply give it the
one-two again a nd the t imer
is back to zero and counting
a full minute.

All parts for the LED ID
timer are readily available
from Radio Shack. Many
parts a re proba bly in any
welt-stocked junk box, but
even if purchased new, the
timer will cost less than $10.
It can be housed in any suit-

•

.,
t

Fig 1. The LED ID timer schematic.

To solve the problem, I
began with a basic timing
circu it using three 1( 50 plus
the seven-segment LED, I
add e d two pu sh-button
switc hes, one to restart the
t imer after identifying and
one to reset the numeral on
the LED.

The 555 timer is controlled
by R1, a 1-meg pot. The
circuit can be set to t ime
anything from seconds to
hours . In this case. ob
viously. it is adj usted to pro
vide one timing pu lse per
minute.

Opening 52, a normally
closed mome nta ry-eo ntac t
switch. causes the rese tt ing
pins on the 7490 to go high.
This resets the LE D to the
numera l nine. 53, a norma l
lv-open momentary-eontact
switch, is then closed. This
shorts R1 , causing the 555 to
pulse, beginning a new tim
ing period and by the way
causing the LED to pulse to
zero.

After turning on the t imer,

73 Magazine · Februa ry, 1964 15



MIRAGE
Mirage Communications

Introduces Their
6 Meter

Solid-State Amplifier
A1015

• Built-In Rx Preamp
• All Mode-SSB, CW, FM
• Remote Keying
• DC Power 13.6 VDC at 18 Amps

10 Watts In - 150 Watts Out
$279.95

• FCC Type Accepted
• 5 Year limited Warranty
• Optional RC-l Remote Control Available
• Made in the U.S.A.

* TECHNICAL FORUMS
* ARRL ANDFCCFORUMS* GIANT 3-DAY FLEA MARKET

Starting Noon Friday
All Day Saturday and Sunday

* NEW PRODUCTS ANDEXHIBITS* GRAND BANQUET* ALTERNATIVE ACTIVITIES* ELECTRICAL SAFETY' FORUM
* SPECIAL GROUP MEETINGS* YLFORUM* PERSONAL COMPUTER FORUM* CW PROFICIENCY AWARDS* AMATEUR OF YEAR AWARD* SPECIAL ACHIEVEMENTAWARDS

/

ADMISSION
$7.50 in advance. $10 at door.

(Valid for al13 days)

BANQUET
$14 in advance. $16 at door.

FLEA MARKET SPACE
$15 in advance.

(Valid for all 3 days)

Checks for advance registration to

Dayton HAMVENTION
Box 2205. Dayton, OH 45401

16 73 Magazine· February, 1984

Available at Mirage Dealers Worldwide

April 27. 28. 29.1984
HaraArena and Exhibition Center - Dayton. Ohio
Meet your amateur radio friends from all over the world at the intemat ionally
famous Dayton HAMVENTION.

Seating will be limited for Grand Banquet and Entertainment on Saturday
evening so please make reservations early. Harry Dannals. W2HD, Past Presi
dent ARRL. will be featured speaker.

If you have registered within the last 3 years you will receive a brochure in
January. If not. write Box 44, Dayton. OH 45401.

Nominations are requested for Radio Amateur of the Year and Special Achieve
ment Awards. Nomination forms are available from Awards Chairman. Box 44.
Dayton. OH 45401.

For special motel rates and reservations write to Hamvention Housing. Box
1288. Dayton. OH 45402. NO RESERVATIONS WILL BE ACCEPTED BY
TELEPHONE.

All other inquiries write Box 44. Dayton. OH 45401 or phone (5 13) 433-7720.
ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.
Entrance for set-up available starting Wednesday. Special Flea Market tele
phone (513) 223-0923.
Bring your family and e'1ioy a great weekend in Dayton.

Sponsored by the Dayton Amateur Radio Association. Inc.



And you can see it-in color-again and again
when you own the N2NY Ham MasterTapes.

... 10 t

Ham MasterrapeS

Ever see a cap discharge in slow motion? You will on The N2NY Ham MaslerTapes give you a basic
Ham MasterTapes. Ham MaslerTapes can perform the grasp of concepts that build theory background-not
dozensof complicated demonstrations necessary for a only for passing the FCC tests, but for understanding
beginner's understanding of Ham Radio Theory. electronics.

Finally. a step-by-step course in Ham Radio Theory The hobby has long needed better. clearer, high-
is available on color videotape. The Larry Horne N2NY tech teaching aids to help newcomers into our wonder-
Ham MasterTapes video course is a unique, effective ful world of Ham Radio.
teaching technique expertly produced by New York's These six-hour tapes cover completely all the me-
leading professionals in studio and field videotape. terial needed to understand Novice and Tech/General
o Video Graphics highlight important details. Theory and operat ions, and include the new 2(X)-ques·
o Carefully worked-out demonstrations on video avoid uon FCC syllabus used beginning September 1983.
the problem of getting complex gadgets to work on Only $199.95. Order direct and specify Beta or VHS
command in front of a class. ;;,;:;;....;;/Of.;;;;m;;a;;;t..;Ca;;;;/I.;o;;;r.;;,;write: Larry Home, N2NYor
o Working examples of every ham Virginia Hamilton. N2EGJ at •
radio component , device, or system Ham MasterTapes £
covered in the FCC guide can be 136 East31st Street
clearly understood. New York, N.Y 10016 212-fj73-Q680.



Peter S. Carr Wf.UBQO
329 Utile A venue
Ridgway PA 15853

The Secret of Remote Control
Inside those miniature planes lie some sophisticated circuits.

The PennFIi, an unlimited class sailplane of fourteen-foot
wingspan, weighs about five pounds. Made of balsa and
plywood, the plane is covered with a plastic film which
shrinks and sticks to the wood when heated with a common
clothes iron. Controls are rudder, elevator, spoiler (airbrakes),
and releasable tow hook.
18 73 Magazine· February, 1984

A one-fourth full-sized model of a WWI/ fighter is started up.
Constructed of betse, plywood, and thin aluminum and
covered with fabric, the plane uses a chain-saw engine and
two--eycle mix fuel for power. A fou r--ehannel RIC rig controls
ailerons, rudder, elevator, and engine speed.

receiver. The next pulse in
the series is a data pu lse of
between one and two mill i
seconds duration, the width
of which is controlled by a
joystick on the transmitter.
The length of the pul se de
termines what position the
servo arm will take. A push
rod connected between the
arm and a control surface, in
this case the rudder, links
the servo to its workl oad.
The receiver detects the
transmitter's signal, decodes
the serial data, and routes
the proper pulse to each ser
vo. In the servo, the pul se is
compared to another from
the onboard circuit s, a func
tion of where the servo arm
is positioned. The error dif-

than a quarter mile and fly
over an hour without land
ing. It uses warm air up-drafts
to stay aloft without a motor
and Its flight time is limited
by the size of the batterieson
board

The Porterfield and the
Pennfh. for al l their differ
ences in size and weight,
share a common guidance
system principle. It' s called
serial digita l data transmis
sion and it links the pilot's
hands to the steering co n
trols of the aircraft he's
flying

In Fig. 1, the scope trace
shows that a timing or clock
pu lse initializes the se
quence by turning on the de
coder chain in the aircraft

Radio Control Club, is an
amateur who reworked his
Heathkit" radio to reduce its
size and weight to fit inside
the small Porterfie ld. By
removing the receiver case
and using hearing-aid bat
teries and special small ser
vos, he was able to make a
flying machine small enough
to fly well inside the confines
of an indoor bas ketba ll
court.

At the other end of the
spectrum is the PennFIi, an
original design of a radio
control (RIC) pi lot f rom In
diana, Pennsylvania The air
craft has a fourteen-foot
wingspan and weighs over
five pounds. In the warm air
of summer, this plane can
cl imb to heights of more

The pi lot, a member of the
State College, Pennsylvania,

T he Field Ho use fa lls
quiet as t he pilot w inds

up the rubber-band motor
of his scale model of the
Por terf ield Collegiate. The
plane, which is made of
l ightweight balsa and cov
ered with tissue paper, is
held against the pull of the
motor by a helper. Then,
with the controls checked,
the pilot gently tosses the
plane toward the far end of
the basketball cou rt and
steers the plane as it climbs.
The pilot guides the Porter
field around the ceiling lights
and basketba ll backboards
unt il the motor winds down
and the plane lands on the
floor.
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The tiny Porterfield at rest. The model is made from a is. (X)
free-flight kit of thin balsa strips covered with lightweight
tissue paper and lightly sprayed with model paint.

A o ne-inch-per-foot ~ca!e model o f a Porterfield Collegiate is
powered up. II sma ll hand drill and hook are used /0 wind tip
the large rubber band to full power.

terence of the two pulses is
t rans lated into act ion
through a sma ll de motor
sim ilar to those used as au 
t o mat i c f i lm -winders in
cameras. Through a gear
train, t he molor m o ves the
output a rm and a lso a vari 
able resistor which sets the
le ngth of the onboa rd pulse.
W hen the error ratio of the
two pulses is zero, the servo
output arm and con trol su r
face to which it is connected
are in the position called for
by the pilot and t ransm itter.
The pulse rate is fast enough
so that the net effect is
smooth movement of the
controls and realistic ma
neuvering of the plane.

ter is hot enough to provide
solid contact out to over a
mi le depend ing on the alti
tude of the aircraft. The re
ceiver is usually t riple-tuned
at its antenna ci rcuit for ad
jacent c hannel rejection
whi le a double-stage age ci r
cu it ho lds the signal from
the sing le-conversion i-f strip
constant no matter how
m uch rf is picked up by the
antenna.

All this is performed by a
receiver board about the
size of a pack of book
matches . T he decode r
board is the same small size
and is wired to take power
and audio signal outpu t
f rom the receiver The lo ng
clo ck pul se sets the time se-

quence for the decoder and
helps it to d isregard stray
noise which does not occur
in the proper or expec ted
t im e frame. The clock also
tells the decoder which of
the fol lowing data pulses
are to be routed to the in
dividual servos, The clock
does not leave the decoder
board while all the follow
ing data pulses are fed to
thei r respective servos,

Most systems today are
pow ered by nickel-cadmi
urn rechargeable batteries
III both the transmitter and
the airborne unit. Airborne
battery voltage is normally
4.8 vol t s f rom four SOO-mAh
AA-s i;:e batteries wired In

se ries. The t ransmitter uses

9.6 volts from eight batte ries
of the same size and rat ing
as the airborne pack . For air
craft which are II. -siz e scale
models of fu l l-size planes
and have six or eight con 
trol s under RiC co mm and.
D'cell-siz e meed ba tteries
are needed to handle the
high net current draw. The
added wei ght of the big
pack is also helpfu l in bal
ancing the model fo r stab le
fli ght.

While most RIC systems
are factory bu ilt, Heathki t
and Ace RIC. Inc., both offer
full lines of rad ios in ki t
form As ment ioned earl ier,
the small size and high parts
densi ty o f the rec eive r and
servos m ake the bu ilding

4 8 VOC
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Were all this tak ing place
on t he ground where condi
tions were constant, RIC
contro l wo ul d be a fai rl y
simple system, By installing
hal f the control system in an
aircraft which at launch is
mere inches from the trans
m itter, then flying the plane
so high and far that it looks
like a dot in the sky, using
sim ply a length of hookup
wire for an antenna, a very
special receiver is needed to
ma intain constant contro l.
As the radio is amplitude
modu lated, static or other
elec trica l noise could blank
o r change the length of one
or more da ta pu lses caus ing
steering proble ms and possi 
bly a crash. A SOO-rni l l iwatt
rf signa l from the t ransm it-
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task somewhat more critical
than wiring an HW-l0l
While it does call for some
high-grade construction
skills, most any amateur
with some bench time will
have no trouble assemblmg
kits f rom either of these ven
dors. Bot h offer operating
frequencies in the six-meter
band where few interfering
signals exist and where there
is no crowding, as up in the
72-MHz cn band. While
there is no mode restriction
for RiC in the amateur
bands. only Kra ft Systems,
tnc .. offers an FM-type RiC
rig; it is only available fac
tory bu ilt. In high rf no ise ap
plications such as RiC model
hel icopters. an FM radio
with its higher immunity to
static would be a good
choice. In most other types
of models. the A,\-,\ type of
modulation is very reliable.

Equally as important as
the svstern's elect rical speci
ficat ions is Its abi lity to take
physica l punishment and be
reliable. Whether the air-

craft has a large or small en
gtne, each will vibrate the
RiC to some degree . If com
ponents on the receiver or
servo circuit boards aren 't
mounted close to the boa rd
and well soldered. vibrat ion
will get them sooner o r later.
Even gliders, wh ich have no
engine, are battered in the
landing zone as they have
only thin rubber skids on the
bottom of the fuselage. The
quality of workmanship is
very important in RC rig
const ruction. since almost
any circuit failu re would
cause the plane 10 crash.

Once an RIC system is
built, It can be modif ied to
"fly" many different types
of models. Miniature repli
cas of ocean-going sailboats
can be raced in a pond or
swimming pool using spe
cially waterproofed gear.
Even submarines wh ic h
have the ability to submerge
are availab le as RiC model
k its. 1he hottest Formula
and Indy-type race cars are
built from kits and raced us-

ing two-channel rad ios and
either electric motors or
glow-type model engines.
New military tank models
have come out which will
climb obstacles, go forward.
reverse, go left and right,
and swing the turret cannon.
Heli cop ters f ly in sca le
fashion in competition by
carryi ng cargo or f lying in
formation or firing small
solid-fuel rockets at targets

By far the most popular
are the scale models of
World W ar II military air
craf t. W ith the reliable ra
dios available today, any
one can pilot the model of
his favorite plane and en joy
the thri ll of flying the old
war birds.

Adapting the radio svs
tern to function in any of
these models will allow the
amateur to use the same rig
in several models In some
cases. extra receivers and
servos are built for install a
tion in mo de ls and operated
from a common transmitter
so that two or more planes

can be flown without having
to field-change radios from
one model to another.

Since there are few of us
who can afford to own a
Mustang fighter or a B-29
Supertort. a model of these
planes is more practical.
From biplanes to the space
shutt le. RIC rad ios allow us
to build and fly the most ex
otic flying machines safely
and reliably . Imagination is
the only limiting factor in
ChOOSlOg which model to
operate, and amateur skills
at the workbenc h make the
radios as inexpensive as they
are reliable . •

Kit Manufacturers

Heath Company
Benton Harbor MI 49022

Ace AlC. Inc.
Box 511 . 116 W. 19th 51.
Higginsville MO 64037

Kraft svterns. Inc.
Box 1268
Vista CA 92083

TRADE IN YOUR OLD RTTY TU
FOR A NEW FLESHER TU-470

The Flesher Corporation dares to make an offer you can't refuse . Now you can move up to a high quality RTIY
terminal unit without throwing away money you have already invested. Your present name brand RnY terminal
unit is worth up to full retail value- when you trade up to a Flesher TU-470 priced at $499.95. Most RnY/CW
software works with the TU-470 w ithout modification. So wh ile the offer lasts, call our toll free number for more
info rmation and a no-obllqanon est imate of your trade-in value. But act soon; this offer won't last long.

·L1MITED TO $200.00

SUGGESTED RETAIL
PRICE ONLY $499.95
(Add $4.50 lor UPS
shipping and handling in
U.S.A. plus $1 .75 lor all
COD orders.
Visa. Mastercard. COD, or check accepted.
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He re are just a few of the many fine features the TU-470 offers:

• TIL & RS·232c compatible 110 for computer remote contro l . RTIY
communication rates up to 300 baud . Two tone RTIY detection with six
pole act ive filters • Three popular RnY shifts. Built-in 20 or 60 mA loop
• Signal balance circu it for single tone detection. Threshold control .
Ant i-space · Mark hold . Scope outputs. Independent reverse sh ift con
trols for REC and XMIT. • Six pole act ive filter CW demodulator •
Remote controlled bi-polar keying outputs for CW and PTI.

Flesher Corporation
507 Jackson. P.O. Box 976 • Topeka. Kansas 66601 ... 23

For more information and sales CALL 1-800-HAM-RTIY
For service and technical CALL 1-913-234-01 98



PRIVATE PATCH II
THE ULTIMATE SIMPLEX AUTOPATCH
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PRIVATE PATCH II is for the discriminating amateur
who demands the finest in s implex autopatch perter
mance, features and quality. Our digitally processed
VOX and s im plex loop create a level of communica
tions quality which is not even c losely rivaled. Please
· . . do not confuse our technique w ith sam pling!!
PRIVATE PATCH II has the following major advan
tages over sam pling type autopatches:

• Compatible with every known transceiver- yes, synthesized
and relay swi tched types included.

• No transceiver modifications are ever required!

• Connects only to MIC and external speaker jack-no inter
nal connections to your transceiver required.

• Natural push to talk operation-no need to pause-you may
talk the instant the button is pressed.

• Much greater range-noise on your weak mobile signal
causes no performance degradation. (Noise sampled auto
patches fail to operate when your signal becomes noisy.)

• Private Patch II offers natural "take-turns" style of communi
cations in the manner you are used to. There are no annoy
ing sampling kerchunks and missing syllab les punched out
of every other word.

• In addition to superb simplex operation, Private Patch II will
operate through any repeater from your base location. Yes,
any repeater! Tone encoding equipment and repeater m<XIifi
cations are not required.

CONTACT A LOCAL DEALER TODAY

N&G DISTRIBUTING CORP.
Miami FL

PACE ENGINEERING
Tucson AZ

PIZA ELECTRONICS
Ponce. PR

THE HAM SHACK
Evansville IN

CANADA:
DOLLARD ELECTRONICS

Vancouver. Be

PHILIPPINES:
CORONA INTERNATIONAL

c oeao. Quezon City

AMATEUR ELECTRONIC SUPPLY
Milwaukee WI. Wick liff e OH.
Orlando FL.
Clearwater FL Las Vegas NV.
Chicago IL

CONNECT
SYSTEMS

INCORPORATED
P.O. BOX 4155 TORRANCE CA 90510
23731 MADISON ST. TORRANCE, CA 90505
PHONE (213) 373·6803

HAM RADIO OUTLET
Anaheim CA. Burlingame CA.
Oakland CA.
San Diego CA. Van Nuys CA

HENRY RADIO
Los Angeles CA. Anaheim CA,
Bullei' MO

JUNS ELECTRONICS
Culver City CA, Reno NV

OUR QUALITY GLASS BOARD, SUPERB ENGINEERING
AND EXCELLENT COMPONENTS BLEND TOGETHER
TO PRODUCE THE FINEST AMATEUR AUTOPATCH
AVAILABLE.

STANDARD FEATURES

• CW identification -ID ROM chip included.

• Single chip XTAL controlled tone decoder.

• Tone to pulse-compatibility with all telephone systems
eliminates critical tone adjustments in the mobile-no wrong
numbers, ever! Can be strapped for straight tone dialing.

• Speed dialer compatible-can consume up to 15 digits per
second.

• Sophisticated toll restrict logic-user programmable restrict
digits.

• Five digit access code-59,049 user programmable code
combinations ! (Their three dig it code beginning wlth ' has
less than 196 combinations.)

• Ringback (reverse patch)-alerts you with ON 10.

• Busy channel ringback inhibit - will not send ON 10 alert if
channel is in use - defeatable.

• Threelsix minute " time-out" timer- resettable from the
mobile-four CW 10 warnings during f inal m inute.

• Control interrupt timer- assures reliable and positive control.

• Self contained 115VAC supply-Z!JJV 5OJ60 Hz available at
slight add itional cost.

• Modu lar phone jack-and seven foot cord.

• 14 day retum privilege-when ordered factory direct.

• One year factory warranty.

OPTION: FCC registered coupler.
Inquire about commerc ial and half duplex models.
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Calculate Your FT-101
Here's how to treat your trusty FT-101 to a truly automatic

digital display and get a frequency counter in the same box
at the flick of a switch.

- ..--.-. _-. -.-. -. -.-.- - ~ ..---~- --~~- ~_ . __--_--':...._-~_4!.",~.4f- 
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Photo A. Front view. Note that many ventilation holes were drifted overs ize for more effec
tive convection cooling o f the internally-mounted LM323K voltage regulator and heat sink
(photo by R. Campbellt
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D. N. Ellis VKB DE
57 Memoridf Avenue
Alice Spring!, N. T. 5750
Australia

The FT-1 01 series of HF
transceivers has been

one of the most popular in
amateur radio history . One
l ingering criticism of the
models through the "E"

series, however, was the
lack of a true calculat ing
dig ita l display. While Yaesu
did offer the YO-6Ql d igital
display, it counted only the
vfo and required operator

adjust ment for correct fre
quency display with any
band or mode changes.

The "VKBDE Calculating
FT-l01 Display" is a "hands
off" ca lculating counte r giv
ing true ze ro-beat frequency
readout on a ll modes and
bands. It is inexpensive an d
straightforward to build and
requires only a simple
passive in terface to the
FT-l 0l . It can a lso se rve as a
50-MHz benc h frequency
counte r, and a lso sports a
switcha ble ca libration out
put signal. The implementa
tion used is LSTTl (low
power Schottky), ava ilable
worldw ide at low cost. An
accurate, automatic dig ital
display is a necessity on the
c rowded bands, and this
project is a convenient and
economica l upgrade for
FT-101 owners.

The counter performs the
followi ng frequency calcu
lation formula according to
the FT-1 01 oscillator mixing
scheme: F = bfo + LO 
vfo. where F = the displayed
frequency, bfo = mode
switched Beat Frequency
Osci llator (LS B, USB. and
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The control-section ac
tivity is d irected by a four
state counte r made up of
U18, a 74lS74. Besides
creating a specific counting
interval for the bfo. lO, and
vto. the state counte r pro
vides a fourth interval to dis
play the resu ltant frequency
ca lculation and then pre
pare the mach ine for
another cycle. The timing
d iagram of Fig. 2 shows the
succession of these states
and the ensui ng events. The
state names of 00, 10, 11. and
01 are derived from the suc
cessive logica l conditions of
U18 pins 5 and 9, called OA
and Os. The 1-MHz crystal
oscillator of U6 is divided
down to provide a contin
uous stream of sta te clock
pulses as shown in Fig. 2.

Three state c loc k pulses
cause the machine to count
up the bfo. cou nt up the l O,
and count down the vfo, or
add, add, and subtract in
accordance with the F= bfo
+lO -vfo equation. The
fourt h state, ca lled 01,
causes a lATCH command
to store the frequency value

Fig. 1. Block diagram.

manner, as a de-coupled
multtstaged amplif ier, pro
duces a TTl level (HIGH
;;l= 2.7 V, lOW < .8 V) pulse
output from the sinuso idal
input. This cheap but uti li
tarian de 50-MHz analog-to
TTl amplifie r has been used
so often by so many that it
must nearly be " public do
main."

Fig. 4 shows the bfo, lO,
and vfo TTL signa ls as inputs
to the tim ing and control
section. In order to guar
antee the successful use of
low-cost l STTl, the signa ls
a re each prescaled (divided)
by a factor of 2. This forces
the maximum lO input of
35.52 MHz (used in the 29.5
3O-MHz band of the FT-101)
to a value of 17.76 MHz
after passing through U8, a
74S74 flip-flop.

The guaranteed specifica
tion of 30 MHz for a 74lS74
flip-flop, or for that matter,
the 74lS192 up/down count
ers, is thereby never tested.
The penalty for prescaling
by two is a correspond ing
extension of the counting
time by the same factor.

u
Fig. 2. Timing diagram.
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sections of the schematic
(Figs. 3, 4, 5, and 6) will be
made in th is section. Fig. 3
shows the raw analog bfo,
la, and vfo cables routed to
the BNC jacks J1 , 2, and 3.
respective ly. With the ex
ception of a single input
resistor change in the bfo
isolation amplif ier, the three
buffer-converters are iden
tica l. One description will,
therefore, se rve for the three
circuits .

Because of the JFET in
put and the 1-megohm bias
resistors, eac h of these am
plifier's input impedance is
essentia lly the value of the
input resistor. For high sen-
sit ivity it is 1000 Ohms for
the l O and vfo. and 10,000
Ohms fo r the bfo. These im
pedances do not appreci
ably load the oscillator s ig
nals with t -meter connect
ing lengths of RG-174/U
coax from the FT·101 .

The JFET then feeds an
NPN driver which emitter
couples via a large va lue ca
pac itor to a linearly-biased
74lS04. The IC wired in this

ON/AM), LO band
switched l ocal Oscillator (1
crystal per band). and vfo =
dial-tuned Variable Fre
quency Oscillator.

General Description

Reference to the block
diagram of Fig. 1 will be
he lpful for a general de
scription . The three osci l
lator signals are routed from
the FT-101 external vfo octal
socket (J13) on three pre
viously unused pins through
coax to the display box.

Isolation amplifiers buff
er the signals and then per
form a TTl leve l convers ion
for the d igital processing. A
crystal-referenced oscill ator
feeding a decade divide r
chain provides necessary
timing for the control sec
tion . The contro l section d i
rects up-down counters to
follow the frequency deter
mination formu la and final
ly to store and display the in
form ation in 7-l ED numeri
ca l displays. The FAST/
SLOW switch offers the
operator a choice between
80- or scoms-drsotav UfT
dates with 100- and 1O-Hz
resolution, respectively.

The FT·101 /extemal switch
allows the unit to function
as a normal frequency count
er using the l O jack as the
input source. The bfo-detect
c ircuit is used to provide a
preset subs titute value in
the absence of bfo signa l,
such as in AM rece ive mode.
This feature also gives zero
beat CW frequency when
the FT-101 mode switch is
moved from CW to AM. The
"normal" CW presentation
is offset low by 800 Hz if
tu ned properly, which hap
pens to be the difference be
tween the FT-101 's USBosc il
later of 3.1785 MHz (used in
CW rece ive) and the CW/AM
oscillator of 3.1793 MHz
(used in CW/AM transmit). A
regulated + 5-vo lt sou rce
supplies the necessary power
for the counte r, displays,
and isolation amplifie rs.

Circuit Details

References to the timing
diagram (Fig. 2), and the four



Table 1. Preset counter bit values.
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the 01 interval. U17 is e n
abled only during the l atch
interval (01 state) and,
because of U10, only when
the machine is in the FT-1 01
display mode. The extra U16
gates are used as a delay to
ensure U3 output stability
during activity of the LO AD
signa l.

The presence of two dis
play times, together with the
bfo-detection concept, was
responsible for the incl usion
of U3 and its strangely
na med outputs . Table 1
shows how U3 (whe n wired
as shown in the schematic)
will (when no bfo signal has
been detected) inject into
the Seven 74lS192 counters
the value 0031793 when in
the FAST mode (80-ms d is
play update), and 0317930
when in the SLOW mode
(BOO-m s update).

Fig. 4 shows the 74lS192s,
the 74LS175 storage flip
flops, the 74LS247 decoder
d rivers. current- limiting re
sistors , and common-anode
rig ht- h a nd decimal-point
displays , The direct-drive
approach was chosen to
minimize the cha nce of
display-driver RFI, wh ic h of
ten is an unwanted result of
the more efficient method
of d is play-digit multiplex
mg.

Two dec imal points a re lit
fo r each display mode: one
to distinguish megahertz
from kilohe rtz and one to
separate kilohertz from
He rtz. The FAST position il
luminates decimal points on
digits 5 and 2 whi le the
SLOW setting drives digits 6
and 3. The decimal point
switching a nd drivi ng derive
from a gate of U1 and an
open collector-inverter. U2.
The seven digits plus the
four decimal points require
53 180-0hm, %-W resisto rs.
The displays a re 8mm red
5082-7731 units, but any com
men-anode right-hand deci
mal-point displays will work.

Fig. 6 shows the power
supply. An lM323K in a
15-Watt heat sink is ample
for the maximu m 2.1-Am·
pere current requirement.
About 1.5 Amps is used by
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counting, the UP line is dis
abled.

The occurrence of the 01
state produces the LATC H
comma nd at Ul6-8, which
stores the counter bits into
74LS175 quad flip-fl ops. U17
is the bfo detector. and if
bfo activity was present dur
ing the bfo-detect inte rval.
U17-8 will go to a logical 1,
disabling U3. The disabled
outputs of U3 will be all
zeros and will be jammed
into the 74LS192 counters
(U22 through U28) when the
LO AD pulse occurs later in

when QA IS a logical 0 (less
than .8 volts), and the LO sig
nal when it's a logical 1 (at
least 2.7 volts). During the
vfo (11) and Latch/Load (01)
states, U15 is disabled, pro
ducing a solid logical 1 out
put. The vfo flip-flop, U9, is
similarly disabled during the
bfo. LO, and Latch/Load
states. This action was nec
essary to properly condi
tion the 74LS192 counters
for up/down counting. Thus,
for UP counting of the bto
and LO, the DOWN line is
d isabled, and during DOWN

FastlSlow·
BCD Input

,L ~

r -- ---- --- ---- - - - -----------,
I '"· " 02 ~OO.f h

VFO~ " ,·tJ, 1
100--"M<- tfj.N ' 08 ' .0 '.'," :

i :~~, . ~ -)~ . '0 L~-,{>.-l . ;'
I ,,.. ' 0 47~ f, ..
I '80, _.L- ++_ ----"

."

r------------ - - ------------- -~

I "" 102 ~Oo' r-, I
BFOI " '0- .' " tJ, I

, ~ ' I
,~ ..'. '. )1"'08 ~ ,~ . I

I "l 4 .,1
I f ,I'. .'0 . 1' 4 '" ., _••"""
I ...... ' ..... - ~H

.'~f, '....'4 ev ,•• SO. 8'0
0l1L •

I '80, L--LL--'---J_:'_~~~~~~_±__++~__,

s~t;<----------~---------- '1v-- --'
, ---------------------------1
I "·"0. 000.' f-;),

LOIH T .2 , . I
>>-fT.'O' I ,

ufO· '
, ~ I /C )"" 08 ' 60 ,,. II , ~ ..,. t-+( ,

fl' , L.t " • 470 ,r-. • r- • , J6 _; 4 ' >4 '"" '.'.~f .... """ .... .V • - - - -lO~~-')'
,..." ."'" nTU

t '10I L--L.L--L_ L--L _
L J

Fig. 3. Isofation amplifiers/TTL converters.

· w f " O"
l .. lH.

';~ I

for display viewing and a
LOAD pulse to prepare the
74lS192 up/down counters
for the next display cycle. A
bfo-detect interval is also
defined that will determine
whethe r the counter chips
a re to be loaded with zero or
whether, in the absence of a
bfo signal , the preset value
of 031793 (the CW/AM oscil
lator frequency) is substi
tuted for the bfo.

The two UP clock signals
(bfo and LO) are multiplexed
by U15, a 74lS158. The QA
(Ul8-5) line selects the bfo

Display 74LS192
Digit Counter 0 (pIn 9) C (pin 10) B (pin 1) A (pin 15) Decimal

7 U28 OJO OJO OJO 010 010
6 U27 OJO OJO 011 011 013
5 U26 OJO 010 1./0 1/1 311
4 U25 010 0/1 0/1 111 1(7
3 U24 0/1 1/0 1/0 111 719
2 U23 1/0 010 011 1/1 913
1 U22 00 010 111) 111) 310

• Preset value: Fast : 0031793: Slow: 0317930. Above inputs are active when 00 etc signal is present and
counter Is in FT·l01 display mode. All counter-preset inputs are zero when in EXTERNAL mode, or when
a bfo signal is present in FT·l01 mode.



WILSON
MICROWAVE
SYSTEMS. INC.

Dealerships
Available

Antenna is sho w n w ith opt iona l lNA cove r .

-'ii
F.O.8. Nampa . III

Includes: 110Q LNA • Polarizer I . 100' Cable
Wilson M09 Dish - YM 1000 Receiver

NOW ONLY

~'\

$1695.00

-'

'-'i • ~

•?J - ..__.

/
Only W ilson Microwave Systems can /
give you the versatil ity of hand-held
control of the total satell i te te levision
spectrum at such a re m arkab ly
tow price.

Total System Design.
From the sohd steel a ntenna to the
state-of- the-art elect ron ic receiver and
hend.held contro l uni t . Wil son gives
you the most complete. integ ra ted
system you can own.

At Wilson Microwave Sy stems , we
put the world of entertainm ent in the
palm of your hand.

The small dish that
captures all the
entertainment.

BUILT BY YAESU
1 year warranty on receivers

4 year limited warranty on dish

Distributed by

NAMPA SATELLITE SYSTEMS
312 12th Avenue South > Na m pa. Idaho 83651 ~".

(208) 466-6727
In State Wats 1·800·654·1319 • Out of State Wats 1-800-654-0795
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Fig. 4. Timing and control schematic.

Photo B. Rear view. Shown are the FT·101 inputs, the 500.kHz
CAL output, and the operating controls. For frequency
coun ter use, the toggle switch is set to EXT and the signal of
interest connected to the LO/EXT input (photo by R. Camp
bell).

the display du ring a lamp
test, when all d igits show
eights. A 15-V center-tapped,
.J-.-Amp transformer in a full
wave configuration was used
The ac primary is double
po le switc hed and fused for
safety , A sing le-point ground
system was employed to
minimize the chances of
ground loops .

The time base for the proj
ect is conventionally imple
mented from a 1-MHz TTl
crystal osc illator (U6) and a
cascaded string of 74LS90
decade dividers. U14 is
wired as a 'l-of-Z se lector to
change the freq uency of
final divider U11 's outputs
by a facto r of 10 for the
FAST/SLOW display presen
tation. An unused portion of
U9 divides the 1-MHz osci l
lator signa l by 2, then a
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remaining U6 gate buffers it
and feeds a CRC diffe rentia
tion network. When the CAL

switch is activated, a 500
kHz harmonically rich sig
nal is routed to the J4

output jack. This easi ly a l
lows band-edge c hecks and
frequency station-standard
checks against WWV, JJY,
CHU, etc.

Construction
and Checkout

The project was built in
stages , The FT-101 interface
was wired fi rst. Many than ks
to KH6BK (March, 1977,
Qsn for this simple bu t ef
fective method of accessing
the th ree FT-1 01 oscillator
signa ls.

FT-101 inte rface instruc
tions: The objective is to
capacitively couple the bto.
La , and vfo via sma ll sec
tions of RG-1 74/U coax
routed through the under
side of the chass is to the vfo
accessory socket (J13) at
pins 3, 7, and 2, respectively.
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Aflte " na S & Am pljlie rs
KI.~ 1.C. lec. CS2 & Stac~in\lFrames . .
CUSHCR AFT .18TB. t4•. IOT. 144·2OT .
MIRAG E 01010N.32 MHz Amp/P,eamp .
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" STROH
RS7A 5·7 Amp Power Supply _ ,$49.00
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AS12A9-12AmpPowetSupply , .", 69.00
RS20A 16·20 Amp Power Supply ...•....•....•.. .89.00
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P,;ces and Ava/labili ry Subjec t ro Change

Send SASE for our new & used equipmenlllsi.
MON·FRI 9AM·6PM· SAT 9AM·3PM

Merry Christmas from Dan, Sandi, Laura, Rick, Mary, Marconi, Dave, The Q & Harold.



The shields will be soldered
to J1 3. pin 8. Dress and tin
the leads for neatness.

(1lBfo: Prepare a suitable
length of coax and solder
the inner conductor to one
side of a .00 -ItF capaci tor.
Solder the other end of the
capacitor to pin 6 of PB
1184A connector. Solde r the
shie ld to pin 7 (gnd). Route
the cable to the octal vfo
soc ket and solder the in ner
conductor to pin 3. Solder
the shield to pin 8.

(2) LO: Prepare a length of
coax and solder the inner
conductor of one end direct
ly to pin 15 of the PC con
nector for PB 1181A. Solder
the shield to pin 18 (gnd).
After routing the cable back
to the vfo soc ket. solder the
inner conductor to pin 7 and
the shield to pin 8.

(3) Vfo: Prepare a length
of coaxial cable. Solder the
inner conductor to one end
of a .00 ·ItF capacitor. Solder
the other end of the
capacitor to pin 11 of the PC
connector for PB 11 80A
(mixer). Solder the shield to
pin 10, Route the cable to
the vfo socke t. soldering the
inner conductor to pin 2 and
the shield to pin 8.

(4) Remove PB 11 81 A.
Solder a .01-ItF capac itor
between test point TP and
pin 15. Replace PB 1181A.

The interface cable from
the FT-101 to the VK8DE
Calculat ing FT·l0l Display
consists of an octal plug,
three equal sections of RG
174/U coax up to 1m in
length, and three plugs. The
plugs used in the prototype
were BNC, but RCA shielded
phone plugs wou ld work.
Prepare the plug ends of the
cables. check for shorts.
then solder the inner con
ductors to oc tal plug pins 2.
3, and 7. Label the cable to
pin 2 "VFO." the pin 3 cable
" BFO." and the pin 7 cable
" l O ," and solder the three
shields to pin 8.

Plugging and unplugging
the cabled octal plug at the
external vfo socket will
probably shift the receiver
freq uency a few Hertz . This
is normal and merely re-

IG.T 4

"

DIGI 1 e

,."

DIGI 1 •...

COMMON AN ODE
RH()P OI$Pf. AYS

' .'..•

T- SEGM£N T
D£COO£R DRIVERS

Fig. 6. Power supply.
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Fig. 5. Up/down coun ters and display schematic.
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The Evolution a Superior
Terminal or RTT Y and CW

AIR-l Past
As an R&D project, the AIR· l went smooth as

silk. By using our proven TV designs and software
that's been refin ed on units such as the ultimate
ATR-6800, we obtained a level of performance
only found in much more expensive dedicated
systems. Compare it for yourself or ask an AIR-I
owner . They work great!

AIR-l Present
Along with great performance, the AIR- l boasts

an impressive list of features, some of which are
exclusive to Microlog.

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

• Full speed RTTY 60 to 132 WPM, CW tu 150
WPM , & 110/300 Baud ASCII .

• Choice of full or split-screen d isplay with large
type ahead text buffer and programmable
memcnes.

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

• Keyword or ma nu al control of VIC or Parallel
printer and receive buffer storage.

• Convenient plug-In jacks for all connections.

• Single boa rd design contains TU & ROM soft
ware that does not require external power.

• Full one year warranty.

• WRU, UNshlft On Space, Word wrap-around ,
Test "Quick Brown Fox" & " RYRY" in ROM.
Break buffer, Random Code generator, Hand
key input , Real-time clock. sturdy metal cover
and more .

MICROLOG ~"
INNOVATORS IN DIGITAL COMMUNICATION

C64

VIC

The optional on-board 4 mode A~1TOR tn
eludes these exciting extras:

• ARQ mode A (chirp), Time Diversity mode B
(Select ive & Collective Broadcast), and Listen
(eavesdrop) for mode A.

• \Vord processor mode for full editing of
transmit and receive text.

• The unprecedented ability to transmit BASIC
programs over the air directly from memoryll!
Just load your program normally by hand, disc
or tape, jumpto AIR-I to establish communica
tions, and type a special control command. The
AIR-l does the rest . All standard Commodore
Basic and screen control commands are trans
mitted/received intact , just as you typed them,
for immediate RUN/SAVE . Share BASIC pro
grams with your fri ends around the world
without tedious "two-step" re-typing or mailing
fragile discs and tapes.

AIR-l Future
T here's room for expansion and adaptability

with some really "neat stuff' planned for the
AIR-I . But then , why tip off the competit ion?
Now you understand how we live up to the title
" Innovators in Digital Communications." The
complete AIR- l for VIC-20 or C-64 is S199 (with
A~lTOR , $279) . See it at your local dealer or call
Microlog Corporation, 18713 Mooney Drive,
Gaithersburg, Maryland 20879. TELEPHONE
(301) 258-6400, TELEX 908153.

Commod_.od VIC 20 .... l'elli."'rn!lr.""maru of COmmod..... EJ..,troni<s. Ltd,
Copyrl~hI ClJ983 MICROLOC CO RPORAT ION
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the succeeding sect io ns.
The n the 1-MHz osci llator
and decade divider chain
can readily be w ired. This
prototype used wire-wrap
ping on a 2 .54mm drilled
fiberg lass board (sim ila r to
the Vector 64P44WE j, but it
is not requ ired. Years of
home-brewing, however, point
to a higher success rate w ith
wire-wrapping despite the ex
tra cost. Point-to-point con
struction would be somewhat
cheaper and will definitely
work but would probably re
quire a larger layout The
choice is yours.

Power and ground wires
to all lCs shou ld be wired
next. Use of a TTL data book
is helpful, remembering that
the wiring side is a mirror im
age of the component side.

The control sect ion was
wrapped next, and the tim
ing diagram of Fig. 2 should

S' ''G,E a(),l,~O LAYOUT

Fig. 7. Board op tio ns (component side).
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and J3 wou ld protrude into
the e nclosed compartments.

The board layou t shown in
Fig. 7 allows a choice of pack
aging. Using the single-board
approach minimizes inter
connections between pieces
but requires a larger cabinet
and right-angle sockets for
the display lEOs. Cutting the
larger board into three sma ll
er sections, as shown by dot
ted lines, allows for a more
compact chassis but more
board-to-board Wires. The
prototype employed the
three-board approach, mainly
for aesthetics. Either way will
work liberal use of .1iJF by
pass capacitors is recom
mended - about one to every
fou r rcs.

After the isolation ampli
fiers a re built and working,
the power supply shou ld be
built to allow checkout of

SOC.U CO"~U "E"T

•• .,_ .,. ,$. n -••o. ~' ' . 1 _ ..

Power Supply
115VCT@3A

transformer
2 1N5400 diodes
1 .5·Amp fuse
1 fuse holder
1 OPST switch
1 1()(JO.,liF e 25-V

capacitor
1 l ().Jl.F @ 6-V capacitor
1 15-Watt TM heat sink
1 LM323K e-vert. J.A

regulator
2 .1-...F @ 5Q.V disc

capacitors
1 J.wlre ac cord

Chu . l.
1 LMB CQ.4A cabinet
1 9 cm x 2 cm red d isplay

bezel
3 SPOT toggle switches
1 rubber grommet for

power cord
1 SPOT momentary

swttcna
1 1000, V.·W resistor

Misc.
4 a-ern metal standoffs
4 z-cm metal standoffs
4 1.5-cm metal standotls

Screws, washers, bolts,
wires, hand tools, solder,
etc .

1. About 7.5 cm x 4.5 cm x
2 cm, similar to Bud 2100.
2. 2.54mm-spaced hole
drilled, similar to Vector
84P«WE.
3. Lamp teeroower-co-reset.

Part. list
, 7406
1 74l$14
1 74574
1 74l$11
1 74l$O8
3 74l$74
6 74LS90
7 74LS192
7 74LS175
7 74LS247
7 5082·n31 red CA

displays
1500 cm wire-wrap wire

FT·l0l Interface
3 .Ol·...F disc capacitors
3 45-cm pieces AG-174IU

Interlace Cable
1 OCtal plug
3 1m sect ions AG-1741U
3 AG·174 BNC plugs

laoI.tlon Amplifiers
3 Metal boxes!
3 sx 2.5 cm fiberglass

perfboard
3 BNC chassis jacks
2 lkO resistors
1 10kO resistor
31M resistors
3 4.7kO resistors
3 1600 resistors
3 S60Q resistors
3 4700 resistors
3 15kO resistors
6 lN914 diodes
3 MPF102 JFETs
3 2N708 NPN
3 47...F, 6-V capaci tors
3 74l$O4
3 14.pin scrcer-tenrc

sockets
3 RCA phooo jacks

Count1M' Board
1 l -MHz setes-rescnant

crystal
1 l().lQO.pF (nominal)

ceramic trimmer cap
12 .1...F disc ceramic caps
3 RCA shielded phono

plugs
3 15 cm RG-174fU
1 2.2k, V.·W resistor

53 1800,V.-W resistors
2 1000,'I.-W resistors
2 4700, V. ·W resistors
2 160-pF caps
1 20 cm x 12 cm glass

epoxy cceroa
31 16-pln DIP wire-wrap

sockets
23 14-pin DIP wire-wrap

sockets
8 16-pin DIP component

carriers (headers)
1 74LS37
1 74l$157
1 74l$158

fleets the small change in 1982, 73, on page 44.
oscillator loading. The th ree amplifiers were

The next step suggested is mounted in sma ll metal
the co nstruct io n of the three boxes for shielding, w ith
iso lat io n amplifiers. Com- BNC inputs (J1 , 2, and 3) and
pact layout, e ither by RCA phono-output jacks (J5,
printed-circuit etch ing o r 6. and 7). RCA phono con
point-to-point wiring, is nectors could be used in
called for. A re aso na ble stead of BNC jacks to save a
example layout for the couple of dolla rs. The boxes
amplifier from WA2FPT can were positioned at the re a r
be found in the September, of the cabinet so that I'l . J2,
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Hy·Galn To ..
___ _ Anle nn __l.j~,

.nd Roto.-.~
.. ill be .hlpped d i..et ~

to 10tl FREE 01 .hlP9i"Q COl!.

HAM MastefTapes
Bela or VHS Tapes

MFJ Mode ls
100, ......1C• • K1D

DIGITAL
FREQUEN C,/,
COUNTER
T'ionY"
Mod. 1l R-1000
0.&00 MHr
Digim• • Model
D-S10 50 HI·1G Hr

SMART PATCH
CES-S,mple ' Aul opalcn !il o-SA W,IIPalcn FM
l 'ansee,.e' l o You' Telepnone G'.a! For
Telepnone C.,IIS F,om ,",OD.1eTo S.... S, mple
To Use $31995

DRAKE TR·5, TR·TA. R·7A, L·T, L·n , Earth
Sateli lle Receiver ESR·Z" , TH ETA 9000E & 500.

EARTH SATELLITE STATIO N ESS·2250

SANTEC
ST,2Z2/UP
ST-l ..2/UP
ST......2/UP
NEW IMPROVED

MURCH Model
UT2000B

ROBOT 45OC-IOOC·12OOC
CoIoJ Mod Kits

Lone-raroge Wi......
h le phone 10.- uporl
In . IOC.

Com plete Bullernut Antenna
Invenlory In St ock !

BEN CHER PADDLES &
Vlbroplell. Keys In Stoc k I !

New TEN ·TEC
2591 HT, Corsair In Stock

DENTRON IS BAC K IN STOCKI•

FT·ONE. FT·980, Fl·102. FT·n, FT·230R FT.~7GX

FT-726R. FT·720AU, FT-290R. FAG·n oo, FT·203R
'/'AESU ICOM Land-MoOlle HIT
FT.208R ICZAT M'dland
FT.708R IC3AT WII~ Mlnl·Com II
FTClIl03 IC..AT v...... FTC-2203. FT·4703

IC02AT
Icom lC-M121Mar1nef

Tempo Ill·'

••

~.

EIMAC
3·500Z
512B, 6JS6C
12B Y7A &
4·400A

Dealer

Joln us for our G.W.
"wha le of a sale."

KENWOOD
We e.. now an Authorizlod

•....
wi..... :..~ ~ Iu , ~;;;I I•••. e l l .., ....... .,

~..., ~'.. ~~~""

Computer I n t e r f ace
slocked: MFJ.1224 Repeater, In Stock:
AEA CP-1 . Kantronlcs Spectrum SCR·l0D0. 4000, & n
Big Ham ClocklHam Tags ICOM ICRP 3010 (440 MHz)

KANTRONICS ICOM IC-RP 1210 (1.2 GHz)
FIeld Day 2, Mlnl·Reader,

Interface, Software &
Code Tape,

R-600, R·1000, R·2000, T5·930SIAT,
TS 4305, TR 250013500, TR 7930, TR
7950, M -4000A.
Kenwood service! Repair.

ROCKWELUCOLLINS
KWM·380

YoCom/MIrage
Tokyo Hy-Power ~
AmplifIers &
5IS}.. HT Gain '
Antenna s IN STOCK e

AEA 144 MHz
AEA 440 MHz
ANTEN NAS

MAIL A LL ORDERS TO BARRY ELECTRONICS CORP.• 512 BROADWAY. NEW YORK CITY. NY 10012.

N Y k C ' t ' LARGEST STOCIl; ING HAM DEALER
ew or I y S COMPLETE REPAIR LAB ON PREMISES

ORDER LINE
CALL

800-221·2683

We Stock: AEA, ARRL. Alpha, Ameco. Antennl Specialists, Astltlc,
Astron, B & K, B & W, Ba.h, Benc:her, BIrd, Butlemut. CDE., CES. CoIUns,
Communlcatlone Sft. Connectcn, eov.n:rah, Cubic (Swan), Cut herah.
Oalwl , Oanlron, 0 Imax, Drah , ETO (Alpha), Elmac, Encomm, Hen·
Sound. Henry, HUll er (NewtronlCll, Hy·Galn. Icom, KLM, Il;lntronlca,
Larun, MCM (Dalwel, MFJ, J.W. Mmer, Mlnl·Product. , Mirage.
Newtronlc. , Nye Viking, Palomar, RF Producl. , Radio Amaleur Callbook.
Robol , Rock_II CoIUns. Sa:don, Shure, Swan, Telex, Tempo, Ten-Tee,
Tokyo HI POWOl", Tr10nyx TUBES, W2AU, Weber, Wilson. Vaeau Hem and
Comm«clal Radios. Vocom, VlbropIex, Curti., Tfl.Ex, Wacom Duplall.era,
Rapeatera, Phelps Dodge. Fanan InletCOms, Scanners. Cryslall • Radio
Publleallons.

WE NOW STOCIl; COMMERCIAL COMMUNICATIONS SYSTEMS
DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER& BEREIMBURSED.

COMMERCIAL RADIOS .took.d ••ervlo.d Dn p ...ml•••.

Amat.ur Aedlo & Comput.r Cour••• Glv.n On Our Pr.ml•••• Call
EKport Order. Shipped Immedl.t.ly. TELEX 12·7870

"Aqul S. Hable Eapanol"
BARRY IN TERNATIONAL TELEX 12-7670
TOP TRADES GIV EN ON USED EQUIPMENT
STORE HOURS: Mondey·Frldl , 9 10 6:30 PM
PIf1(lng Lot Across the 51,..1

Saturday ... Sunday 10 to 5 p .rn. (Fr.. Par1l lng)
AUTHORIZ ED DISTS. MCKAY DY MEK FOR
SHORTWAVE ANT ENNAS & RECEIVERS.

IRTILEX·" Sprlng St. Sllllon "
Subways: BMT·"Prlnce 51. Siallon"

IND·"F" Train·Bwy. Slatlon"
Bu s: Broadway 1t6 to SprIng St.
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be re ferenced for verifica
tion . Access to a dual-trace
trigge red sweep osc illo
scope wou ld be extremely
he lpful if substantial trouble
shooting is anticipated (or
necessa rv ll The last section
connected is circuitry from
Fig S, consisting of the
74lS192 up/down counte rs,
74lS175 latches. 74lS247
decoder drivers, the 180
Ohm resistors, and the dis
plays. The front of the pro
totype contains only the
display bezel to emphasize
the "hands-off" design con
cept The FAST/SLOW switch
is a long "bat handle" type
on the upper-rear center pan
el that is easily accessed by a
finger flick. For even easier
access, it could as readily
mount on the front, centered
beneath the display.

Operational check s are
made by watching the dis
playas the FT-10l is tuned.
Upon the application of
power, the display will brief
ly flas h a118s. Whe n display-

ing freque ncy, the last digit
will be plus or minus a digit,
and will change at either the
8O-ms"fast rate, or eve ry 800
ms. the slow rate . The 8O-ms
(12.5 Hz) updates will track
any tuning rate gene rated
by human hands . Moving
the FT-1 0l /EXT switch to the
EXT position with the un it
cabled to the H -101 will
display the particu lar LO
crystal-osci llator frequency.

The btodetect circu it is
checked by noting the dif
fe rence in frequency as the
H-10l is switched from CW
to AM. The AM position
should read about 800 Hz
higher than the CW display.
When the CAL signa l is input
into the lO/EXT jack (2) and
the EXT switch activated.
the counter shou ld read ex
actly .500.00 in the SLOW
position, and .500.00 in the
FAST position. A short wire
inserted into the CA L jack
(4) and placed near the
FT-l0l anten na input will
couple the CAL signa l into

the FT-l01 , allowing band
edge checks. The l-MH z os
c illator ca n be trimmed
against WWV In th is
manner.

Although any suitable
sized, we ll-ventilated metal
cabinet cou ld be used to
house the display counter,
those in the 1MB CO series
of two-tone gray cabinets
are particu larly appea ling.
The prototype is housed in
the CD-4A model (20 x 18 x
10cm) which required care
ful, dense packaging, This
hne of cabinetry has a con
venient sub-chessts that
allows all the ac wiring to lie
under the sub-chassis plate.
A sou rce for 1MB cabinets is
Tri-Tek,Inc., 7808 N. 27th
Ave., Phoenix AZ 85021 .

The YK8DE Calculating
FT·10l Display can be built
from a ll-new purchased
parts for about US$l(X) A
little scavenging can reduce
that figure substantially.
however. Areas of cost re
duc tion a re cabinetry and

point-to-point wiring to
avoid wire-wrap construc
tion.

The project was con
ce ived. designed, and built
sporadica lly ove r a twa-year
period. a llowing for some
circuit ref inement. and.
admittedl y, for economical
parts acqu isition . An "as
bu ilt" parts list a ppears in
the box. My only regret is
that it was no t built sooner.

A display coun te r suc h as
this one is well worth the
effort for the home-brewing
H -101 owne r. Variations on
the conventional design
themes used a re quite feasi
ble and are to be encouraged
for the adventurous experi
menter.

As the one and two "kilo
buck" price barriers are reg
ularly burst by new HF tra ns
ce ive rs, investing a modest
sum and a little work to
rnodemize the venerable
H-10l seems a rather attrac
tive alternative .

Happy digitiz ing!.

TUCSON AMATEUR PACKET RRDIO
ALL NEW H.F. 10/160 METER

SOLID STATE P.L.L. TRANSCEIVER

JUST SUGHTlY AHEAD

TO ORDER OR
DlR IN FO. CALL
(714) 6JO.4541

NOTE . Pflce. Spec.ihcahon5 SUbject 10c~

...,lnou1 notICE! and obIogallOtl

1275 N. GROVE ST.
ANAHEIM , CA 92806

Cable: NATCOlGLZ

Model 101160 M

USB-LSB CW-W CW-N
4 Memories 2OOW. PEP(1 60M·1 2M)
3 Way AUla-Scan 100 W. PEP (10M)
Inc ludes New Bands Built -in Power Supply
3-Step Tuning Speed AC-t20 VAC
IF r uoe e 1 KHZ DC-13.8 V -Ground
Built-in Dual VFO External AlC & Relay
Narrow CW filter optional AnY, FAX, ASCII

• roo-- pcq. """"'-""I ...... 'j,() pcq.~ _ ..,..., <Of'ObV<t>on _""" _onclu<loI<l'
• _alT_TJo(~""", "''''''''''Il:l~•~I>O<"""""" ... _llodoo ........ on:t~ 19tH <rod B " g ." 'Se»<.-on:t0:._ 19tH

• '>uppoor<~ I'SIl TllPo'l ~ tIo~ ""wVcl'.'~ "~ 01 ..- 500
-~,

• ~""I "",.W-.o pluo l 1 !.6H ... _lISon:tConodo I19>..,...".-.noddS",(O.l '
• MoI>u<JI ,, . ly 100 I ' ll pluo I~ S&>l l '" _ lIS <rod Conodo !"""""" ""'.-"""*._..._.......
_. _'Q ",toOll_,,"__ ..... ,Q •

• SImple hookup and comrnond~ to< the newcome, to pocket !
• On-bootd modem Oe'Slgned for opt'mum performonce Wlth stondord .l,II"lll(,)(!,~ed

tron'!o<e ,"'6~

• fleto,"'> ave. 00 ~. odJustable parometers (inch.d'''9 (011 'SIgn. tell",nol
cnofOC!e"st'c'>, etc )- even WIth pouMIf 'emoved!

• full AX I!S and IlAOCG PfOtocok -bult onl
• Somuh:Of"IeOV5 operobon 0'> pocket "'0(10<'\ and dt9'tol 'epeofe.-bult ,nl
• full do.ipIe l operouon (perfect fOf o.co. 10) - bult ,nl
• RS- li'32( (to 19 li' Ioboud ) and Porollelinl:erfoce,> -bullt ,nl
• Porollel pott opt'onolly corof'lQurobIe to< ItAo stO!\/'>mono!on"9 - bult in!
• 3it1 ROM and 8M RAM - lfI( luded! (e rpoo oclcble to 64K W1thou1: modIfKot>on )
• 01 boOfd fo'equency (ollbrol:.on C,KUlt,y for modem - bult ""

• fle9'Jloted pI)\I.OCl'~ - built ""
• PC: boord electronocolly re"'ecl to O'>SLft QUOI,ty'

';eI"d 0~ d I~S ro _ .............~ posooon."
T..n .... ""'-... PoeMI Radio ("""'J PO. 80> 228&8. T,-",-. A.l tST J4

( A~Re-"ond De~~)

Complete
Pocket
Radio

Controller
Kitl
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Try an AEA Breakthrough
ADVANCED ELECTRONIC APPLICATIONS, INC. was the ttr st company to introduce a smqre chip microcomputer-based product
(the AD·' Auto txaren tc the consumer market back in 1977, Since thai time. AEA has developed a reputation fo r engineering design
excellence (in both hardware and software) , high manufactu ring quahty, outstanding customer service and prices thai are
competitive w ith products providing much less value. tfyou have never owned an AEAproducl . ask otbers who neve anc you will lind
a rear pride in ownership resultmq from years of reliable and enjoyable service

MICROPATCH'" Low-Cosl/High-Performance Interface with Software
The MICRQPATCH'" computer interlace is OUf retest example o f engineering excellence bringing
you superb value at a tcw.towprtce. The MICROPATCH ts a COMPLETE RTTYiCW/ASCtt PLUG
IN HARDWARE/SOFTWARE PACKAGE lor either the Commodore 54 (model MP-54) or VIC-20
computer (model MP-20). The MICROPATCH includes M8ATEXT'Msoftware which is currently
the most extensive and most user-tneooty communications software available tor the VIC-20 or
C-54 computers. The hardware outperforms any competitive unit we have tested under $200, but
IS easily up-gradeable to the CP-l Computer Paten" Without sacrilicmg $90 worth of software.
You can also use it with any other computer by makmg use 01 the MICROPATCH hardware and
procuring new software , The MICROPATCH is elltremely easy to integrate into your station by
simply wiring a mating m icrophone connector onto a cable pre-wired to the MICROPATCH and by
providing audio to the 3.5 mm jack on the MtCROPATCH from your receiver extemat speaker Jack .
The MICROPATCH comes complete WIth keyboard overlay promptlngaidandoperator'smanual .
Operates from 12VDC (power supply not included). For more info rmat ion, see your oeater or use
the coupon below.

COMPUTER PATCH'" Deluxe Interface
The COMPUTER PATCH'" uu ertece has earned a solid reputation lo r outstanding
performance at a very reasonable cost. The COMPUTER PATCH features dual-channel
Mark and Space liltering with a sophisticated Automatic Th reshold Correction (A TCI
c trcuu that allows for goOd copy even when either one of the tones IS totally obliterated
The COMPUTER PATCH has become the new standard 01 exceuence lor computer
interfaces 1t 7VAC walt adapter supply is included. AEA now has software avai lable for
most popular computers. including AM TORTEXr - fo r the C-64 when used wi th theCP
lor M ICROPATCH.

MORSEMATIC' " Advanced Keyer/Trainer
AEA has developed the most sophisticated nne o f automatic mic rocomputerized Morse severs
and trainers in the world , AEA keyers and trainers are the standard against wh ich all others have
been judged and have fallen short Two at our trainers {Model 8 T· 1 and KT-3) are designed fo r
people wh o have never learned the Mor se Code, The 8 T· 1 and KT· 3 ut ilize our basic traini ng
program which actually teaches the code at 18or 20 WPM ch aracte r speed and allows you to go to
99 WPM, The proficiency t rain ing programs in the MM· 2 and KT-2 are des igned for the person
who already knows the Morse Code, but wants to upgrade in the shortest t ime possible, All AEA
keyers operate trom 12VDC (power supply not included) .

ANTENNAS
The ISOPOLE'· paten ted antenna has caused mo re excitement in innovative VHF antenna design than
any antenna in recent history, Initially called a "gimmick" antenna by our competitors , all the laughter
has long since subsided as the ISOPOLE has proven to be a high performer, rugged yet sleek
appearing, and easiest of all to assemble. with little chance for installa tion or tuning errors

•

t

I I
I I
I Telephone :L _

,- - - - ------- - - - -- --- .....
t Please Send : I
I 0 Catalog 0 Dealer List 0 Price LIst 0 Other r

I I
I Name I
I 1
I I
I Address I

I I

Since our beginning In 1977 with one
unique and innovative product. our product
hne has grown to over 30 catalog items. For
your tree catalog describing all our fine
products in detail . please fIll out and return
the attached coupon or better yet , see your
dealer,

ln the same vein, the AEA Hot Rod'- antenna is shorter, tighter and less bulky than competitive 5/8 wave
two meter handheld whips , Equally important, the Hot Rod does not have an cut-of-phase current at
the base that distorts the pattern as '" the case of the 5/8 wave competitors , This means actual on-the
horizon gam lor the Hot Rod relative to the 5/8 wave. In spite of the fact that a tuning network to match
an end led half-wave is far more dillicult to achieve than for a 5/8 wave, the Hot Rod IS priced to
compete .

AEABrings you the
Breakthrough!

Advanced Electronic Applications , Inc.
P.O. BOX C-2160 • LYNNWOOD, WA 98036 • (206) 775-7373 • Telex: 152571 AEA INTL
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Typica/'rejection:
± 600 Khz@144M hz: -28dB
± 1.6Mhz@ 220M hZ. - 40dB
± 5 MhZ@:4 50MhZ : -5O<tB

•

=
Thesolution tomost interference. intermod. and desense

problems in AMATEUR and COMMERCIAL systems.
• 40 to 1000 Mhz · nmec 10 your treQuency
• 5 large helical resonators
• low nOise· High overload resrstance
• 8 ea qam . ultimate reectcro 80 dB
• to 10 15 vons DC eoerancn
• Size· 1.6 x 2.6 x 4 75~ exc. connectors
• FANTASTIC REJECTION!

Pnce . $79.95 lJ lpoIar w/RCA ,acks
connecter options: BNC 85. UHF S6.

N 810
SUPER HOT! GaAs Fel cctcn 820

BE HEARD!
GIVE YOUR HAND-HELD
THE BOOST IT NEEDS!
The New Daiwa LA·2035 two meter
linear amplifier.
A compact amp at a compact price
Only $79.95 Suggested Retai l.

Th~~ amp/iJkT is llengned JlI" l~\( ' wilh ha nd-held trulIs<:t1t:ers in
ritlWT mobile or fixed stanon mllfi~lIrutj(/m.

Ik{'a!LI(' oj ils light u;dght mu! compuc/\1U'. the I.A-2OJ.5 can lx'
IIlII rmlnl under till' dlJ.lh. 1I111l1" tllf' .\1'01. IJr ill filly other Cfnll:('l lil'lll

location,
Til{' 1.1\-2035 ~\' cqlliP1K'd rdlll R/; a('litlCllf~l stand hy rirnlitnJ.
Ea.,,!! (lIN'TUl ioli. Silllply nmll,'!"! !!"UT Imlf'fUUl and your hUlul-lwltlto
IIU" l.A -2035 . ComllU the I.A-2035/0 a .Iui/aMt' pOILerSIII'II/ll ond ,(!o.

~

- ,--..• •~••

WORK THE V.H.F. BANDS
Add a nanwerter 01 converter to ~'our e","ng 10m. 11m or 2m equrpment s
Choose from Ihe larl(e'l -elecuon of module, a _ai]able for OX. OSCA R,
E~l E, ATV,

TRANSVERTERS r-.f ~1T 50-144 $ 189.95
MMT 144-28 $ 179 .95
M~IT 432-28 (5) $269 .95
M~1T 439-ATV 8349,95
MMT 1296-144 $339 ,9 5
O T HE R MODE I~"i AVAILABLE
w rite fo r det ails

• For lrans.c",. ers ana repe.lle'S . AMATElIR ana CO MME RCIAL
• AUI~I" O(lefal'llt1 • adluslable ~peed ana ampl'luae
• Small slle · easy ,nslall.1ll(l1l . 7 10 15 'iOIIS OC
· 8 selectable, reorogramrnable me51<J9l'S - each UP 10 2 mm long
• W'red , lesle<l and prog.arnmecl w,t~ you. mes~~l

UOlleI ID- l . $.3995 UOdel ID·2 .../2 kilO rmlUle 1"""' ·559 95

We on... a complele 10..... 01 t.ans.m,n". aM 'eceo_ Sh,,,s
and smt........... tQf amale...-.nd comme<e'al ....e.

Jleq"""t OU' "ee C8talO(l AJIo .. U lor UPS Sf>'tJlJmfj - "'as''''(;8''' .n" VIS A .._

Spectlocat>OnS

Band: 1441 48 MHl

Mode FM CW ISSB
InP<J1 po......-I-) wall s

Ma..mum o",tpul PO......·30 waus plus
Power consumptIon: 13.8VOC at SA Ma.
O"nens,ons lOOW)( 35H)( 125Dmlm
We,gllt 500 g'ams
Co......1 ,nput cable suppl,ed w'th a BNC ccorectoe
Durpur conrecto- SO 239

CN-5 20/CN-540/CN-550
Cros s Needle Meters
Oal ",a cross needle co~ve~,....,ce ,n a comcect C8'<e

Gel SWR and Po",,,, 'ead,ngs In a ~,nRle fllance

-.-
70/ M BM 48

$63.40
'S76.95
$·14.H.')

Sp«lrum Inlunationll, Inc
Post Offirr 8011 1084S
Co ncord . MISS. 01742 USA ....36

Send 36¢ stamps fo r full detl . l~

of all our VHF/ UHF items
Pre-selector filt ers Pre-ampli fiers An t enn ; ~

Low -pass filters Transverters Cry~ t a l Filters
varactor triplers Conveners•

POWER AMPLIFIERS
all models include RF vox & Lo w :"oise R\: Pre-Arnpl.
(no pre-amp in \ IMl.432-J OO)
2 "I~ IIJJW oulpul \t\t l.J4-I · IIIJ-I_~ t ..... ... 3W ,n i2~ ."

IOnw ou ' I"" \1 \1 L I4-I ·lIl).S lOW ,npur I;!M ss
'jIlW"""p." \1\t 1.l4-l ·l(LS lOW input i2 1~ ,"

I IW .... lp<II \l\U. I4-I·:n LS 1\\''''.l..... .n $IW ,"
Z Woutput \1\lU«-25 3W 'npul Ill~ ~

S)W ~

I m .'iI'I
$1 99.~

I" M' .....pu, \t\II.4.12_llYl lOW inpu'
">I IW "" Ip" \1\1I.412 _'jO lOW inpul
I IW output \l\lU3:l·.1IJ-I. IW or 3W i.n

1261>-1296 "Ill.., {".omin,o:: ...... .......tdt /00 dttaih.

ANTE."lNAS ( i lK"!. 50 ohm balun)
2 \ Ieter j -Bearns: 12.3 d8d Itain
8 over 8 Horizon'] pol. 0 8·2\f
Rhy8 V(·rt icalpol nR-2~I · n·rt

1250-1300 MHz Loop-Yald 1296-L)"
70cm/MBM 48 $75.75
70 cm/MBM 88 $105.50

""'!'Ii!~-~

7"~. ~ ~~
\ _ _ __- _ 0--

•

DK-200/DK-210
Electronic Keyers
c w 's both Comrnunocal'on and art
5nilfpen you' " I,s f" ""Ih 0",,,,,, prec'soon'

AF-606K/ AF-406K
All Mode Active Filters
Lu.u"ou~ seIech vlly a t an aflo . da ble pr ICe'~mam

COMMUNI CATIONS

858 E. Congress Park Or. Centarvilla. OhiO 4!).(59. Phooe Hi lJ.-434.0031
E.cluSiY'!t U.S. AgenlS IOf lhesa OAIWA producls. Dealer Inquif)/ Inyited.

PS-300
30A DC Power Supply
9-15Vya.abl.. JQAMa. 22A contonuous
Ov",load protecled mul l,pie t",m,nals
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I IJ nd-hf'ld 1rail ,n'iv(>T,:
Deluxe models Regular SALE
IC-02A tor 2 meters $ 319.00 289"
IC-02AI w/ DTMf ..... 349,00 314"
IC-04A tor 440 MHz TBA
IC-04AT w/ DTMf ..... TBA
Standard model s Regular SALE
IC-2A lor 2 meters 23950 214'\
IC- 2AY With TTP 269,50 219'\
IC-3A for 220 MHz 26995 234'\
IC·3AT woth ITP 29995 239'\
IC -4A for 440 MHz 269 95 234"
IC-4AT With TTP 29995 239'\

5hoflwav(-' (f'Cf'iVN Regular SALE
R·70 100 KH z-3D MHz digital receiver$749_00 599' \

EX·257 FM umt.. ..... .... ............. 38_00
fC ·7072 transce.ve Interlace. nOA 112_50
FL·44/A SSBfrlter (2nd IF) 159_00144' \
FL·63 250 Hz CW hlter ttst If)....... 48_50
SP·3 External spea ker 49_50
EX-299 (CK·70) 12v DC option 9,95
MS-12 Mobile moun!. ... . .. . ... . . .. . .. 1950

Use your Credit Card!

AcCt'.lsorie\ for h Jnd-/w/ds Regular
BC·25U Ex tra waif cha rger $ 10.00
6C·30 Drop-in rapid charger 69_00
BP·2* 425ma 72v Iwlong hfe battery 39,50
6P-3 Ex tra 250ma 8 4v 151'1 battery 29_50
BP-4 Alkaline batterycase 12_50
Bp·5* 425ma 1O.8v 2_3w high po wer batt.; 49 50
*Be -30 n'/llJ irf"d 10 charge BP-2I5
CA-2 Telescoping 2m antenna 10.00
CA-S 5/8· wa ve telescoping 2m ant. }8,95
CP-I Clg lighter charger (tor BP-3) 950
DC ·} DC operation mod ule 1750
FA-2 Exi ra 2m ffe ~lble anten na 10.00
HM-9 Spea ker/mic rophone 3450
LC-2A Leather case Without TTPcut-ou!... 34,95
LC·2AT Lea ther case w/TTPcut-out 34, 95
ML-I 2m 231'1/101'1 amplifier (use BP-5) SALE 79.95
ML-25 2m 201'1 ampliher SALE179.95
3A-TT N lb.button TTP fro nt: 2A/ 3A/ 4A 39,50
CommSpec SS-32M 32-tone encoder 29, 95
CA·3 Exira 220 ft exrbfe antenna 912
CA·4 Extra 440 fle xrble antenna 91 2
M·12 12 ch manna ha nd -held SPECIAL269.95

HOURS:Mon .thru Fri.9-5:30;Sat 9-3
MilwaukeeWAYSline 1·800-558-0411 answered
evenings until 8:00 pm. Monday thru Thursday.
Please use WAfS line for Placing Orders.
For other mrorrnaticn. etc. please use Regu la r nne.

299_00 249'\
3500

35900 319'\
389_00 349'\

TBA
399_00 359' \
39_00
38_50

99900 899' \

549,00 489"
489 00 439"
649,00 579"

Buy (10) IC-45A's at one time at our SA LE
PRI CE &gel an RP-301O al 50%off of LI ST.

IC·120 11'112 GHt fMxcvr $499 00 449"
RP·1210 lOw 12 GHz fM repeater TBA

Cabinet for RP-12 10 or RP-3010. 24900
Vllf /Ullf pOfl,lblp, Re gu la r SALE
IC- 50S 3/IOw 6m port SSB/CW Xcvr$449,00 399"

BP-IO Internal mcao battery pack 7950
BC·IS AC cha rge r _..... .. 12,50
EX-248 FMun l!...... ................ .. 49,50
LC· IO Leather case..... ............... 34,95

IC-402 432 MHz porta ble SSB xt vr 38900 299'\
SP-4 Re mote spea ke r tor portables 2495
IC·3PS Power supply lor portables 9500 89' \

IC·20l 2m 3/101'1 PEP Of FMamp ..... 98_00 89"

IC-751 9-band Xm / .1·30 MHz Revr $139900 1229
PS·35 In ternal po wer supply 160,00 144"
Fl·52A 500HzCWtilter _ 9650 89"
Fl·53A 250HzCWtll te r , 9650 89"
Fl·33 AMtiller.............. ........... 3150
HM·12 Hand microphone............. 3950
SM·6 Desk microphone 3900
RC-IO Euemar frequency controller 35_00
CR-64 High stabil ity reterence rta l 5600

Oprioll_l: 720/730/740/745/751 Re gular SALE
PS-15 20A power suppl ~ $149 00 134"

EX-I44 Adaptor for (F·l/PS-15 650
cr·1 Coolmglan fo r PS-15 45 00

PS·20 20A SWitching ps w/ speaker 229,00 199"
CC· } Adapt. cable: HF radlo/PS·20 10.00

Iff Tf am ce ;vpr5 Regular SALE
IC·740 9-band 200w PEP xcvr w/ mic$ 1099_00 949"
,,/(/_, FREE PS-740 Internal powe r suppl y &
S50 Factory Rebate - until go ne'

PS-740 In te rnal power supply $159 00 149' \
*EX· 241 Marker um!...... ............ 2000
*EX· 242 fMumt....................... 39,00
*EX· 243 uect rcmc kever umt 50,00
*Fl-4S 500 Hz CWfi lte r list If) 59,50
*Fl-S4 270 Hz CWfi lter ust IF) 47 50
*Fl·52A 500 Hz CW til te r [2nd IF) 9650 89' \
*Fl·53A 250 Hz CW fil te r 12nd If) 96,50 890\
*FH 4A sss nner (2nd IF) 159,00 144"
SM-S 8-pin electret deskmicrophone 3900
HM -IO Scanning mobile microphone 39_50
MB-12 Mobile moun!............. .... . 19_50
*Of/rion' al", for IC-745 bpJow.

IC-730 8-band 2001'1 PEP Xcvr w/nnc $82900 S99' \
Fl·30 SSB fi lter (passband tun ing) 59,50
Fl·44/ A SSB fi lter 12nd !f) 159,00 144"
Fl-4S 500HzCWlrlter 5950
EX-19S Marker unit 3900
EX-202 LOA Interface; 730/2KUAH-I 27.50
En D) 150 Hz CWaudio hlter... .... 3900
EX-20S rransverter switcfung un it 2900
SM-S g.pm electret desk miL........ 39.00
HM-IO Scann ing mobile microphone 39_50
MB- 5 Mobile mount ... .. . .. . .. .. . .. . . 19,50

IC-n OA 9-band Xn r/ 1-30 MHz Rcvr$134900 899' \
Fl- 32 500 Hz CWfllter............... . 5950
Fl·34 52 KHz AMfilter... .. . .. .. . .. . . 49,50
SM·5 Desk microphone 39,00
MB- 5 Mobile mount 1950

IC·745 s.banc Xevr / ,1·30 MHz Rrvr $999 00 899"
PS-35 Internal power supply 160_00 144'\
CFS-4SSK5 2,8 KHz wide SSB filter TBA
HM- 12 Hand microphone ... . ......... 39_50
SM-G Desk microphone 3900

Sf'f' IC-740 /i,1 aboH' for othpf ol'liom (*)

In Wisconsin (ours/de Milwaukee Metro Area)
1-800·242-5195

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

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

~:~id e 1-800-321-3594

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 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894·3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

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

~~~:i~8e 1·800-327-1917 No Nationwide WATS ~:~~i:: 1-800-634-6227 · ~~i~~~: 1-800-621·5802
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Strictly for FM Deviates
Ever wonder how the modulation is on your FM rig?

Try this simple deviation meter and find out.

are available from Radio
Shack, coi ls and variable
cap were purchased from
Radio Kit, and the crystal
f rom Sentrv Manufacturing

The heart of the deviation
meter is a 5b5 Pl.L FM de
modulator l isted as having a
high linearity of demodulat
ed output (0.2%). Calibra
tion proved this out, better
than 1% at the meter. The
circui t uses the heterodyne
method, A crvstal-controlled
local osci llator beats with
the incoming signal and the
resulting lower f requency
FM is demodu lated by the
phase-l ocked loop, After fil
tering, a peak detector dis
plays the maximum positive
or negative frequency excur
sion of the incoming signal

How It Works

The internal frequency
generator starts with FET lo
cal oscillator Q2 at 14655
M Hz . The ouput tank circuit
is tuned to the Sth harmonic;
it drives doubler circuit Q1 .
The output is thus 146.55
M Hz . The incoming signal
with a carrier of 14652 MHz
and the local oscillator are
lightly coupled into the mix
ing diode, D1 , resulting in a
beat frequency of 30 kH z.
This signal has the modula
tion of the incoming signal.
To minimize capacitive
loading of the diode, the sig
nal first goes through high
f requency choke L5 and

)

ON

NUll

(146.52 MHZ,)

both sides of the carrier,
maximum deviation, and
audio distortion.

Amateur FM uses narrow
band FM, ± 5 kHz maxi
mum deviation from the
carrier. The inst rument can
measure ± 10 kHz deviation
at 1465 2 MHz, the common
direct 2-meter f requency. An
audio output with 7~
de-emphasis is available for
scope monitoring. Most parts

FM DEVIAl iON METER

AUDIO
OUT

tha t you r ta lk power is too
high is distortion at the re
ceiving end.

The FM deviation meter I
bui lt can be used for moni
toring modul ation, frequen
cy offset between t ransmit
ters. etc. Its most attractive
features payoff when, in
conjunc t ion with an audio
frequency generator, the
transmitter is bench-checked
for equal deviation on

D£V x 100 HZ

Photo A Two-meter FM deviation meter.
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U n like AM-SS B. FM
modulation mon itoring

on most rigs simply is not
avai lable. It's unusual to see
audio-modulated transm it
ters w ithout some indicator
to monitor modulat ion . The
opposite is true of FM tran s
ceivers. The only indication

Rudolf l . 5,. KA.80BL
30725 reoeessee
RO\.e... ille "'11-'80&6



Fig. 1. Cable connectors.

the n low-pass fil ter l 6-C24.
Amplifier Q3 boosts the sig
nal approximately 10 times.

The 565 Pll has a voltage
controlled osci llator center
tuned to 30 kHz with
C16--Rl 3-R14. Basically, the
incoming signal is compared
with this oscillator and a dc
voltage is generated which
is directly proportional to
the frequency of the input
signal . As the input frequen
cy shifts, it is this output sig
na l which causes the vco to
shift its frequency to match
that of the input. The peak
voltage occurs at peak fre
quency deviation.

This demodulated audio
signal is avai lable at pin 7 of
IC1 and is connected to the
low-pass filte r and to the au
dio output jack through de
emphasis network Rl5-C21 .
low-pass filter IC2a filters
some 30 kHz noise ge ne rat
ed within the Pll. The peak
detecting circuit, IC2b,
cha rges C23 to either the
positive or negative peak,
selectable ..... ith switch $1.
M1 essentially shows the
peak voltage across C23.

The null mode of $1 is used

for adjusting the d iffere nce
between the unmodulated
carrier and local oscillator
to 30 kHz . The output volt
age from the Pll at pin 7 is a
dc voltage since there is no
modulation. Amplifiers IC2a
and IC2b works as straight
forward de amplifiers and
M1 is ca librated at 30 kHz
for zero reading with R16, an
offset potentiometer. Dur
ing use, zero ad just is made
by c hanging the local osc il
lator frequency with C9, the
null control.

Construction
A 7 "X5 ~X3 ~ aluminu m

box is used for the e nclosure.
The oscillato r is mounted on
a separate board and is
shielded from the rest of the
circuitry. Feedthrough ca
pacitors for power to the os
c illato r and the Pll input
signal a re used to prevent rf
leakage. The shie ld ing ex
tends wall to wall of the en
closure; sli ts were filed in
the box lip to let the shie lds
slide through. Both oscula
tor co ils were close-wound
with #22 enamel wire. The
top of the co il connects to

the collector and the bot
tom end to the power supply.
Tuned-circuit caps should
be temperature-stable NPO
discs or silve r m icas and a re
mounted a t the co il with the
shortest leads possible . The
rest of the parts are mounted
thorough the perf board, bent
over and soldered. The com
plete osc illator mounts on a
1.5" x 1.75" surface with
% "-long spacers.

The mixing diode, D1, is
mounted right behind the
BNC connector. C1 reaches
from the oscillator board,
and l S leads the signal to
the Pll c irc uitry. 01 works
best with a minimum of
parallel ca pacitance . The
Pll a nd meter circuitry to
gether with the power supply
also are mounted on perf
boa rd. The parts are sol-

dered to flea clips a nd are
wired at the rea r with a Vec
tor wire pencil. All variable
pots face the back for easy
adjustment when the instru
ment is out of the e nclosu re.
The meter is shielded from
a ll the circuitry since rf
could enter through its face .

The ca lculated value of
the resistors used in the low
pass fi lte r a re shown on the
sc he matic. The nea rest stan
dard value is listed in the
parts list. I used a borrowed
lCR bridge to se lect C19
C22-R18-R19-R20 to within
1% of the ca lculated value .
If this is not possible, use
standard values and chec k
the low-pass filte r for flat re
sponse with an audio gener
ator. W ith 1 % parts, the
response c urve is flat to 2
kl- tz. d rops to a pproximately
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Fig. 2. Schematic.
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Photo B. Bottom view. Signal enters through 0 4 feed
through. PLL circu itry and power supply are moUnfed on one
board.

.78

.20

.50

.35

.35

.35

.35

.35

3.30

3.30
1.45
3.50
2.40

1.25
.50
.2'
.50
.12
.12
.12
.12
.15
.12
.99
.14
.3'
.12
.7B
.36
45

1.00
.14
.8'
.50

re ma inder of theout the
parts list.

Ca libration and Use

The Pll was ca librated
with an a udio generator
monitored by a frequency
counter. A 3O-kHz audio
tone of approximately 4(knV
p-p output is fed into ampli
fier Q3 at R26, l 6-C24 is dis
connected . Pin 7. ICl is
mon itored with a dc volt
meter and R14 is adjusted to
a point where there is no
change in voltage between
the a udio tone connected
and d isconnected This e s
ta blishes the internal vco of
the Pl.L at 30 kHz. Switch 51
is turned to ce nte r position,
or null . and R21 is adjusted
at approxim ately the mid
point of its resistance range .
M1 is now adjusted for zero ,
or nu ll, with R16.

Jameco (2 @ .07)
Radio Shack
Jameco (2 @ .25)

Radio Kit

Radio Kit
Radio Kit
Radio Kit (2 e 1.75)
Radio Kit

Fair Radio 228-6085
Radio Kit
Jameco (3 @ .08)
(2 @ .25)
Jameco mylar™ .
Jameco mylar
Jameco mylar
Jameco mylar
Jameco
Jameco
Radio Shack
Oigi·Key M1332
Jameco mylar (3 @ .13)
Jamecod isc
Jameco (2 @ .39)
Jemeco (4 @ .09)
Jameco(3 @ .15)

Fair Radio- Holder
621().617-0934 and lamp
(#327)
Radio Kit
Radio Kit
Jameco
Jameco
Jameco
Jameco
Jameco

The microammeter is a
100-0-100 movement lib
erated from a local surplus
store for $3.50. It is an accu
rate movement and original
ly came from a General Ra
dio instrument. An off-cen
te r sca le movement can be
used but extra contacts will
be needed on $1 to reverse
the meter.

The parts are read ily
avai lable. Dl is a UHF mixer
d iode pu rchased from a loca l
Rad io-TV supply firm. The
negative voltage regulator
and la-turn pots are avail
able from mail-order e lec
tron ic parts supplie rs. Coils,
chokes. and caps are ava il
able from Radio Kit. Box
411 5, Greenville NH 03048 ,
They have a sma ll catalog
listing rad io parts whic h are
almost impossible to obtain
e lsewhere. Radio Shack fil ls

Parts Lisl

24·V power-on indicator

"

L2

L3
l4, 15
L6

3.3-pF disc
5 pF (May
50 pF be
15 pF disc,
33 pF NPO,
25 pF or
100 pF silver mica)
1.8-8.7-pF air variable, null control
(Hammarlund MAC·10 or equiv.)

C10 S-pF disc, NPO, or silver mica (see text)
C4, C11, C12 500-pF disc
C13, C14 10Q-pF feedthrough capacitor
C16 .0022 ~F

C17 1000 pF
C18 .01 ~F

C19 .01 " F (see texn
C20 11'F, 16-V-dc tantalum or electrolytic
C22 .0022 " F (see text)
C23 l~F non-pola rized electrolyt ic
C24 .003 "F
C15, C25, C36 .02 "F
C26 .1·" F disc, mounted at meter terminals
C27, C29 220·"F, 2S-V-dc electrolytic
C21 , C28, C30, C31 .0S-"F disc
C32, C34, C35 4.7-"F, 16-V-dc tantalum or electrolytic
0 1 1N84 diode (ECG 112)
02,03 1N914 or equ iv.
04 1·A. 5().piv bridge rectifier
OS, D6 6-V zener diodes lN4735
l1 4Vt turns, It22 enamel wire close-wound

on J.W. Miller 2OAQ00.4 core
7 turns, Ir22 enamel wire close-wound
on J.W. Miller 2OAQ00.4 core
100,..H rf choke u.w,Miller 74F1 04A1 )
1.72"H rf choke (J.W. Miller RFG-144)
2-mH rf choke (J.w. Miller 4666)

B1

C1
C2
C3
C5
CO
C7
C8
C.

.. ..

dictable meter readings. The
best way is to use a tapped
dummy load with coax con
nections and good shield ing
practices .

•

94% at 3 kHz , and 70% at 5
kHz. For accurate measure
ments of deviation, an audio
tone of less than 2 kHz
should be used . I used a
1.8-kHz "Sonale rt" piezo
buzzer right into the m icro
phone. These units output a
clean sine-w ave tone, easy
for a Qu ick test

The power-supply trans
former is mounted in the
back of the box, osc ill ator
section, and is connected
with a ,}.pin mole~ connec
tor. The center tap is
grounded to the box at the
transformer. The connecting
cable is constructed from
26" of RG-58/U cable. As
shown in Fig. 1. a UHF con
nector is soldered to one
end. This will connect to the
T installed at the dummy
load. The instrument end
has a BNC with the center
pin cut short; it does not
connect to the mixing diode
directly but is capac itive ly
coupled. Mounting different
connecto rs preve nts incor
rect installation . The cable
shou ld be % wave length
since, as a stub, it affects the
sw r. Never connect a regu lar
feedthrough cable as it will
blow the diode.

Special a ttention was
paid to sh ielding. The instru
ment can be used with a
sma ll antenna and held
within a few feet of the
transmitter. The rf no ise
pickup, however, is a prob
lem and can ca use unpre-
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" Fair Radio lists several Q-so-,.A Of 0- 1(J(),..A movements. Meter-reversing swi tch arrangement is
needed. Switch 51 , Radio Shack 275-1386, can be used.

meter, and L2. II is tuned
for a peak reading of ap-

Photo C Right side-the internal frequency generator. 0 , 01,
and LS are shown connected to the BNC connector. L-l a l the
/eh top supplies power through feedthrough 0 3. The motex
connector a t the bottom connects to the transformer.

proximately V. volts de .
Make sure the o utput is the
10th harmonic or 146.55
MH z. with a wa vemeter o r
suc h. and not the 11 th o r 9th
harmonic .

The transceiver is now
connected to the dummy
load w ith a T conne ctor. At
tach the spec ial c able and
tune the tran sceiver to
146.52 MHz d irect. Set C9.
the null control . at half
capac ita nce . Attach a sco pe
to re sistor R26. The sco pe.
during transmit, sho uld dis
plav a sine wa ve of approx
imately 4O-mV p-p ampli
tude a nd a frequency above
30 kHz . A value of 5 pF for
C10. instal led across C9.
should br ing the frequency
to about 30 kHz . The idea is
to have C9 in the middle of
its o perat ing range .

At th is point. we are ready
to try measuring deviation . I
tested a 'te-wett unit and a
2-Watt ha nd-held in high
and low power. With the
deviation meter switc hed to
null. push to transmit a nd
zero the meter with the nu ll
control. Turn to + deviation
and hum loud ly into the
mic rophone. The meter will
show maximum positive
deviation. Turn to - and re
peat for negative deviation .
The reading should be the
same. and at 5 kHz.•
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.89

.54

.40
1.1 9
.5'
.7'
.89
.00
.12
.12
.00
.12
.00
.00
.00
.1.
.00
.00
.00
.12

1.19
1.19
1.19
.00
.00
.00

3.99

e.00
6.10
1.19
1.99
1.59
.45

8.95

Radio Shack
Oigi-Key
Digi·Key (2 @ .20)
Jameco
Jameco
Jameco
Jameco
Jameco
Jameco (2 @ .06)
Jameco (2 @ .06)

Jameco
Jameco (2 @ .06)
Jameco
Jameco
Jameco
Jameco (3 @ .06)
Jameco
Jameco
Jameco
Jameco (2 @ .06)
Jameco 43P
Jameco43P
Jameco 43P
Jameco
Jameco
Jameco
Radi o Shack
Sentry Mfg.,
Chickasha OK 7301 8,
Rei. 289590

Radio Shack "275-1386
Radio Shack "275-626
Radio Shack #278·1 05
Radio Shack #274·251
Radio Shack 0-50-~

meter

Set the audio generator 1
kHz below the point the PLL
lose s contro l and now slow
ly decre ase the input volt
age. Again at some input
le vel the PLl will lose co n
trol . Care fu lly note this volt
age; it is the minimum volt
age required to g ive full
sca le indication . It co uld
be as low as 5-mV p-p. For
relia ble operation. the volt
age from the mixing diode.
01 . sho uld be at least four
times thi s minimum le ve l. I
checked the meter in t -kj-iz
steps and found the calibra
t io n better than 1% .

Reconnect the l&-C24
filter to R26 when the ca li
bration is com ple ted . The
local oscillator is tuned up
by first turning the tuning
slugs al l the way in. R26 is
mon itored with a dc volt-

MPS 918
MPF 102
2N3904 or equiv.
LM565 PLL
1458 dual 741
LM340T12
LM7912CT
47()-()hm. v..·Watl resist or, 10%
lk
10k
150k
100
33k
8.2k
6.ak
4.7k
15k
47k
100
390
5k to-turn pot, PLL frequency adjust
5k to-turn pot, meter null adjust
lOk t o-tum pot , meter calibrate adjust
10k (see text)
8.2k (see text)
4.7k (see text)
24-30·V-ac c-t t ransformer
14655.00·kHz crystal (parallel
resonance, 32 pF)

BUD AC-429
SP-3T miniature rotary switch
DPOT miniature togg le switch
BNC connector, chass is mount , female
1/8" min iature phone jack
l 00-0-1 00~ de meter "

Vary the a ud io generator
above and below 30 kHz
and note the me ter move
ment. An increase in fre
q uency should show an in
c rease in meter mo ve ment.
a frequency decrease. a de
crease in meter movement.
If it is the re verse, inter
change 0 2-03 wires to 51 .

Set the aud io generator at
35 kHz and adj ust the meter
reading to 5 kHz w ith R21.
Turning Sl to + deviation
should not have any effect
on the me te r read ing. Con
verse ly. adj ust for 25 kHz
and note a ne gative meter
read ing of 5 kHz in null . or
- . deviation . Slowly de
crease the frequency to 20
kHz . The meter should come
close to l o-kHz deviation
and then sudde nly re tu rn to
zero. The PLL has lost con
tro l at that point.

01
0 2
03
tCl
IC2
1C3
1C4
Rl
R2, Rl 0
R3, R17
R4
RS, R6
R7
R8
R9
Rll , R12, R13
R15
R22
R23
A24, R2S
R14
ate
R21
Rl .
Rl'
R20
T1
Xtal

Chass is
51
52
J l
J2
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Build a Better Hamfest
These hints from 25 years of experience

will help make your event a success.

Sunday. After all, he prob
ably w orked the last 5 days
also. Saturday YOO am to
.H lt) or maybe ", 00 pm i-,
enough for one day of stand
ing around trying to be alert
and cheerfu l!

A fter over a quarter of a
century o f hamfest at

tendance ava spectato r, re
tail exhibitor. manufactur
er, and harnfest co rnm u tee
member, I have- been asked
numerou s t mws to put
down d few thoughts as to
wh at I and ot her exhib itors
l ik ed and dishked. I wil l
comment r nosttv hom the
point of view of e xhibitors.
as they probably have the
lea ..t mput to a hamfest
committee.

lverv conuruttee wa nt'>
to do t he very br- .. t job, and
most put in lots o f effo rt
and time with the very be..t
of intentions. I can remem
ber ..everel hamfe..t s that
really bent over backward'>
10 give the exhibitors maxi
mum exposure 10 the pub
li c. Wl' co uld set up al l day
Friday, open the exhibi ts
Fndav nigh t , h:OO to 1000
pm. open Saturday, 8:00 am
to bOO pm. have a Saturday
night party, and be open on
Sunday from 900 am to
5:00 pm.

1he comrmttees in the-.. t'
instances rea llv d id mea n
well and had good inten
tions, but if an exhi bito r has
to fly in or drive many hours
Friday to set up, the last
t hi ng he needs is to open
t he ex h ibit .m'd friday
ni gh t. lie is ready to col
lapse for awhi le and get
ready for Saturd ay andlor
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Sevoral hamfests have a
Satu rdav nigh t cocktai l pa r
ty w ith a fH't' bar for the
fi rst hour for tht ' exhibitor-,
only, then open it up for the
rest o f the attendees With ,1

cash bar This has worked
qurte w('11 in m o..t cases and
is certainly a good w ay to
show appreciation to the
exhi b itors, And best o f al l.
key members of the com
mittee can be there to !W I
information as to what the
exh ibitor.. like and dislike
about the hamfest and get
suggest ions of how to make
next vears better

Now here is so mething
whi ch could be very impor
tant. A few sm all exhibitors
rnav have only om' person in
the booth and it is very diffi
cult for them to ta ke cof fee
or rest breaks. Some ham
fests have local Boy or C ir l
Scou ts or C.A P. squadron
members to help out. Such
local com m unity groups of
ten are looking for things to
do and wou ld be happy to
help ma n a booth and watch
thi ngs tor a few m inu tes -c-or
go and get coffee, donuts, or
a sandwich,

Some com mittees ar-

range to have coffee and do
nuts for the exhibitors dod
bring them to the- booth or
have II ava ilable in a central
location -,orne t'vt>n have ,l

room ,... ht'H' exhibitor.. can
..It down and rl, lax tor a ft'w
m inutes .

I cert.iinlv do not mean to
imply that al l or anv corn
mittees ..hould do a ll of the
things mentioned ht'lt, Thev
are thinns that I have o~

wrved over the \t'.lr" and
are meant only a~ toed for
thought. And some of these
ideas ,up mon- important
than others l- or example: It
would be a very u..c fu l and
desirable thing if 01 11 hamfesl
organizers provided ..o rne
means for exhibitor.. to be
reached In an ernergencv vir
uanon A telephone situated
in t ill' displav Mhl or, at the
very IPd..t. near the PA SY :'>
tern would be om' possibili
tv . An other possibil it y
would be ,l telephone locat
ed m-ar the person who i ..
runmng the radio tal k-In op
eration, Perhaps both loca
nons could be covered In
any case. there have bpf' 1l
emergencies at almost all
hamtests where exhib itors
had to be reached Quickly.
Some thought should be giv
en to this problem

Hamtest Dates

There drc times when it is
diff icu lt or impossible to co
ord inillt· your event wi lh

other:'> on the verne date.
You could be locked into a
date by the fdcilllles that
YOU u..e last veer there
were spvpral hamfests that
IMd the same dates asothers
that we wanted 10 attend a:'>
i ' xhlb itor:,> . I am sure tha t sit
uations like this w ill contm
ue as it i.. wry diff icult to ar
rangt' no-confhct dales II
hi'lps, however. if you get
your d ate ou t and an 
nounced ASAP Keep plug
ging thi .. date in publ ica
t ions and on the air if It is a
I,uge dtftl ir that you want
the big m anufactu rers and
dealers 10 attend Make sure
that rhev know the date of
the next one A SAP af ter the
la st O IH ' Some com m it
mentsIsuch as ARRl nation
al convent ions) are made
more than i1 year in advance
by exhibitors

Secuntv is a major con
cern with rnanv exhibitors,
and right ly so smce some
have many tens of thou
sands oi dollars worth of
e-quipment on d isplay. Dur
ing setup times, I have ob
served manv peo ple walking
around co nvent io n areas
without benef it o f any 10
(co m m ittee, exhibitor, or
general public). I th ink this is
a real no-no, for two rea
so ns. First. when you are try
ing to spl up your Mea, the
last thing you np('d is a dIS
traction, espec ia lly by curi
ous committee members or



events are negot iable. and
at some they are no t. Almost
all harntest s ne('d d oor
pnzes that h,wl' to come
f rom someplace. and trad
ing for them with boot h
span >is probably one of the
best W ,1\'S to st retch a ham
fest budget I think that
most dealers or m anufactur
ers would rather trade mer
chand ise than IMy ca sh for a
booth There are bookkeep
ing problems on both sides
so metimes in do ing this. so
play thi s one by ear to sati s
fy both sides

In conclusion, I'd like to
add tha i ham fcsts are fun
for al l concerned. and a lit
tle more attention to som e
o f the details can turn a me
dicere hamtest in to a spec
t acular sho w sati sfy ing
to exhibitors, co m m itt ee
members. and hams ali ke. I
hope thai some o f these
ideas and co mm ents will
help your harnfest become
the m ost successfu l an d
talked-about one this year

so me and for years to com e.•
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onr e or tw ice, m in imum, to
each booth end ash if there
is anything needed o r want
r-d to make it a better show .
Such vi<;th should not inter
rupt a sail' or a serious con
versanon. Cornrmtt eo rnem
bers should wear ..o rn e k ind
o i 1010 It>1 exhibitors know
who they are. A nd thev
..hould try to talk with the
boss, if possible: .II I suc h
good efforts might be for
naught if only the h ired help
is seen when the boss might
have so met hing he feels is
im portant to chat about.

Make ..ure. in all corn
.. po ndence to exhibi tor s,
that then> is a phone num
ber. name. and address of a
responsible person who can
make com mitm ents for the
event or at least wi ll follow
up with <l prompt re..ponce.
If you have a large event,
supplv a co rnrn it tee l ist o f
chairpersons complete With
phone numbers and ad
dresses and their respon
sib i lit ies

Booth fee s a t
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tainly mce -c along with ap
proximate t im es and mile
ages from them. A list of lo
cal mote ls, hotels, and nice
restaurants along w ith any
8(() numbers and local num
bers, rates, and specia lt y
menus would m ake it ea sier
for a st ranger to make a
cho ice to m eet hi s needs or
des ires. Q uite o ften, you can
arrange a bl ock of roo ms,
especial ly in a dead season,
and you can really get a
price break

SAROC USM lo hold its
convent ion the first week af
ter New Year's Eve - the
slowest weekend in Las ve
gas- and got super room
and exhib it-area rates [Now
CE5 ha s taken thi s t ime slo t
for the very same reasons.I
So don 't overlook the expen
sive convent ion areas it you
can use t hem in their slow
t imes; a l itt le income for
them is better than zero But
be carefu l of union-contract
areas The exhibit area may
be inexpensive, but the plec
t rician s and dray people
may tu rn out to be very ex
pensive.

An a bsolu te mu st for
good rapport with the com
mercial exhibitors is a thank
von-for-coming letter sent
no later than .10 day s af ter
the hamfest. It a lso giVt-'s
you the excellent opport un i
ty to include a question
naire: How d id you like the
hamfest? what could stand
improvement ? What ser
vices or fun ct io ns wou ld
you l ike to see added or
dropped? Was there any
thing exceptionally good or
bad? D id you like the loca
tion and facihties! The list
can go on and on.

If yo u use a form letter
that requires on ly a check
mark ( ..... ) fo r yes or no and
includes spa ce for com 
ments, you Will get a better
response. It you ask only tor
w ntten com ments, don 't ex
pect very many to an swer
vou. Make it easy for the
busy exhib it o r to respond.

It is certamlv apprec iated
when at least o ne person
from the co m m ittee takes
time and comes arou nd

seaso n.
Seco nd. It seems that over

the last few years the need
for more and better security
has increased drastic allv .
I'm no t sure why; maybe it's
just the economy. o r m aybe,
with our lack o f abil ity to en
force our laws and prose
cut e sho p l if ters, more pea
ple are wilt ing to ta ke a
chance Anyway, co u ld It bt>
ti me to ru-ed a bi l l of sa le on
your person fo r you r new
looking HT as you wa lk in
a nd out of the exhibit area '
Time for a b ill o f sa le for an y
package, box, or equ ipment
tha t you carrv in and o ut o f
th e exhibit M ea' I certa in ly
hope not, but the Consumer
Electronics Show and o thers
have had to ta ke this ap
proach, With guards on the
doors doing briefca se 10

srx-ct ions. pte.

Last year I w ent t o nu 
merous harnfests that had
equipment stolen right off
d isp lays during show hours.
At the Cedar Rap ids na
t iona l ARRL conven t ion
last sum mer, a sharp-eyed
and concerned attendee w it 
nessed an HT sl ide off a
display and in to the wrong
person's possession . He re
ported it to the exhibitor
who immediately gave chase
and ran the person right
into the arms of a police
man. I don't know if there
was a prosecution o r no t,
but the name and call o f the
individual were known by a
lot o f exhib itors in very short
order.

In your f lyers o r exhi b itor
packages. a map of you r lo
catio n With respect to the lo
cal airport. expressway s,
and ma jor landmark s is cer-

other exhib itors who prob
ablv are not customers
I hev may mean well, but as
I said before, an exhibitor
m ay have left before the
chi ckens got up thai morn
ing and perhaps drove o r
tlew many hours before ar
riving for a weekend ham
fe st. He m ay a lso have
worked the w eek before and
m ay be t he l ast sev er a l
weekends in the ham test
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Caveman Radio
With underground inductive transm iss ion, 300 feet is almost OX.

ground rescue. Even more
usefu l than its communica
tion abi lity is its ability to ac
curate ly find a spot o n the
surface above an under
ground transmitter. It can
abo determine depth within
a few percent. using field-
geometry measurements.

It's le ga l! Magnetic induc
tion is no t real rad io - it 's
simply very-loosely-eoupled
transformer action. The FCC
does not define equipment
o pera t ing below 10 kHz a s
" rad io frequency devices."

How It Works

Inductive communication
is a very o ld tec hnique (see
" W ho Rea lly Invented
Radio? -The Twisted Tale
o f Nathan B. Stubblefield,"
73. December, 1980). When
amateu r rad io was banned
du ring World War 11 , many
ha ms com m un ica ted by
"gro und wave," i.e.. magnet
ic induction and earth-cur
rent . (" Ea rt h-c u rre n t " is
tran smission of audio-fre
quencv signa ls through the
ground between pai rs of
widely-spaced ground rods
connected to a rnpltfiers.I
Ra nges greater than o ne
mi le were cla imed .

M ag ne tt c-mduc tlon
e q u i p m e n t whi ch

transm its signa ls through
the ground is a va luab le aid
to cave-mapping and under-

f r,Jnk ~ Reid W9M /(V

PO Rot 5181
Bloomin~ron IN 4 7-1(11
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120-foot-deep wells near Pa rk City, Kentucky, penetra ted cave within two {eet of radio
targets. D rill drift caused error. Pipes con/a in hydrological instrumentation. (Photo by
Samuel S. Frushour)
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The amplifier forms a nega
tive resistance which cancels
the resistance of the coil. As
the Q contro l is advanced,
sensit iv it y and se lectiv ity
get higher and higher unt il
the circuit goes into oscil la
tion (inf inite Q ). Since it wi ll
oscil late, the ci rcuit can also
be used as a very-low-pow
ered transmitter.

A 6O-Hz notch filter will
not get rid of power-line in-
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WB9TLH opera tes underground transmitter on 3500-Hz CW,
using m icroswitch for te fegraph key.

pl ifier will work for a receiv
er. Use crystal earphones,
because magnetic phones
will cause feedback .

The ci rcu it of Fig. 1 is a
Q-multiplier. The resonant
c ircuit is in negative feed
back instead of being simply
connected to the amplifier's
input. The Q (regenerat ion)
control taps some of the
ou tput and feeds it back to
the noninverting (+) input.

Fig. 2. Receiver with frequency conversion allows very high
gain without feedback. problems.
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Equipment

It's easy to get JOO.foot
range w ith very simple
equipment Longer ranges
are more challenging.

A transmitter is just an au
d io oscill ator d riv ing an am
plifier wh ich is driving a coil .
Impedance matching is im
portant for maximum coil
current . Perhaps the most
important part of the trans-
mitter is the keyer-a circuit
to make it go " beep .
beep beep." In addition
to the advantage of saving
battery power, a pu lsed sig
nal is much easier for the re
ceiver operator to d ist in
guish against a background
of inter ference than is a
steady tone.

A simp le resonant coil
connected to an audio am-

netic) waves at audio fre
quencies would requi re
enormous antennas.

E. R. Roeschlein suggest
ed using the directional
properties o f magneti c
fields to map caves in an ar
t icle in Electronics. Septem
ber 23. 1960. Cevers. notably
Wi lliam M ixon and Rich ard
Blenz. refined the equip
ment and developed depth
measuring techn iques which
are independent of signal
st rength (several articles ap
pear in Speleo D igest. 1964).

<ooon.....s
II l 8 . '" 1
., .. OOA

SU lC T ' 0 II{ SO"Al[

)6S o'

."'" , ::Lv
~( ••"'• C" 'SUe • '"/ ' ~A"_S r oo

t--H •

~.

1I1GU,{IIA'1OOI

Aud io-frequency magnet
ic fields penetrate most geo
logic structures easily. There
are methods for locat ing ore
bodies, using magnet ic-in
duction equipment as a sort
of giant metal-detector (see
QST, June. 1928).

Skin effect, which causes
rf currents to travel only on
the surfaces of conductors,
normally p revents radio
waves from penetrat ing
ground or water more than a
few feet The depth of the
" skin" increases as frequen
cy is lowered; thus, subma
rines can receive transmis
sions from very powerful
VlF sta t ions. Experimenters
have reported successfu l
cave-to-surface communi
c at ions on 160 m eters.
Others report positive but
unpredictable resu lts on
higher f requencies.

Fig. 1. One-chip transceiver uses Q-multiplier effect for high
sensitivity and selectivity. A ntenna needs no electrostat ic
shield. Ul is any 741-type op amp.

Inductive commu nica 
tion is inherently short-range
because magnetic dipole
field st rength decreases as
the cube of the distance
from the source, unlike ra
dio waves w hich obey an in
verse-square law . Conduc
t ive overburden wi ll absorb
the signal. bu t the inverse
cube attenuat ion is so pre
dominant that absorption is
rarel y noticeable. Cener
at ing t rue rad io (electromag-
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Antennas

Fo r best perfo rmance,
maximize the magnetic mo
ment o f the coi ls. Magnetic
m oment is Am pere-turns
m ul t ip lied by the co il's area.

Doubling the range of an
inductive system requires an
eightfold increase in mag
netic moment, other factors
be ing constant . Se lf-reso
nance limits the number of
turns a coil may have. An
eightfold inc rease in curren t
implies either much larger
wi re or a 64-fold power in
crease. It's easy to see that

build. I use 3500 Hz. 3276.8
Hz wou ld be a good fre
quency because it is easy to
generate from a 32.768-kHz
wristwatch crystal. 3276.8
Hz fa ll s in between harmon
ics of both 50- and 6O-Hz
power lines, and so could be
used in any country. At
higher frequencies, ground
absorption increases and
audio amplifiers become
less eff icient. Some experi
menters have tried SSB on
ultrason ic f requencies, bu t
have found no advantages
to ju stify the com plexity o f
the equipment. Below 2
kHz, atmospher ic noise and
power-l ine harmon ic s are
very strong. Subaudible fre
quencies be low 60 Hz have
been used, w ith very com
plex rece iving equipment.

The OMEGA navigation
system transm its very st rong
signals on severa l frequen
cies between 10 and 14 kH z.
OMEGA sta t ions mak e
good beacons for testing re
ceivers. Each sta t ion trans
m its for one second in a se
quence that repeats every
ten seconds.

'l Y ico n
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Fig. 4. Surface-to-cave transmitter uses large antenna and high
power, so that underground equipment can be small. Surplus
400-Hz transformers are very cheap or free because there is
little demand fo r them. (Caution- possible shock. hazard be
tween chassis and earth grounds i f amplifier has no internal
output transformer.)

er-line interference is usual
ly direct ional and can be
partially nulled ou t by the
rece iv ing antenna. To m ini
m ize interference, choose
an operat ing frequency in
between a pair of power-line
harmonic s and use a receiv
ing filter narrow enough to
re ject the ad jacent signa ls.
Resonant-reed o r tuning
fork filters of the type used
in rad io pagers can provide
the necessary select ivity.
Suc h ext rem el y narrow
bandwidths requ ire precise
frequency cont ro l and very
slow CW speeds.

Atmospheric no ise from
dis tant thunderstorm s can
be a prob lem in summer.
Dayti me atmospheric noise
is m in imal around 3.5 kHz
(Na tional Speleological So
ciety Bullet in , vel. 32. no 1,
January, 1970). The noise
level increases appreciably
after d ark , Atmosphe ri c
noise is polarized such that
it nul ls when the receive coi l
is horizonta l.

What's the best freq uen
cy to use? Mid-range audio
freq uencies w ork w ell, and
the equipment is easy to

bu t then it's not portab le. A
balanced m ixer and local os-
cil lator can co nvert the in
put frequency to some other
f requency, which can then
be filtered and greatly am
plif ied without feedback
problems. Fig. 2 is a block
diagram of one such receiver.

Interference

Power lines are the m ajor
source of interference, even
in isolated areas. Harmonics
of 60 Hz extend w ell in to the
ul t rasonic frequenc ies Pow-
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Fig. 3. A cave-radio transmitter. Precise frequency control is necessary if receiver uses very
narrow-bandwidth filters.

terference. which is not just
60 Hz but many harmonics.
Don't use active f ilters indis
criminately. Very st rong in
te rference can in termodu
fare with the desi red signal
in an active filter, creating
even worse interference.

Even with crystal ea r
phones, receiver gain can
not be increased indefin ite
ly. Afte r a certai n point, no
amount o f shielding and de
coupling will preven t feed
back. You can keep the an
tenna far f rom the ampli f ier,

Surface focation and depth of transmitter are found by nuff
seek.ing with directional antenna and by measuring shape o f
magnetic field.
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IRON POWDER and FERRITE PRODUCTS

AM I ~~ociDTh

12033 OTSEGO STREET, NORTH HOLLYWOOO, CALIFORNIA 91607

Small Orders Welcome Free ' Tech-Da ta ' Flyer

Toroidal Cores. Shield ing Bead s. Sh iel ded Coil Form s
Ferr ite Rods. Pot Cores. Baluns. Etc.

Fast. Reliable Service Since 1963

ROTORS & CABLES
HD-73 ALLIANCE H1fAYV DUTY RllTOR • •• ••• 99 .00
U- I IO At-LIANCE Llllln DUTV ROTOR • •• • • • • :5. 00
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Fig. 5. (a) Received signal disappears when coif is para llel to
magnetic fie ld. (b) Note that magnetic-induction rece iver
coil's sensitivi ty pattern has nu ll directions in the plane o f the
coil, unlike radio foop antennas. (c) Nulls are much sharper
than peak s, bu t with very weak signals you may have to seek
peaks ins tead o f nulls.

\\ PE CE, IIE " COOL 'Ol
~ V[ " T'CAL P L.o.Ol[

Fig 6. Finding the approximate surface point above the
transmitter (p fan view).

Magnetic Direction-Finding

Someone must take the
transmitter into the cave to
the poi nt of interest and turn
it on a t an appointed time.
The transm it coil must be
horizonta l and very accu
rately leve l.

Received signal st rength
depends on how muc h mag
netic flux passes through the
co il. With the plane of the
co il parallel to the fie ld. no

lv send it intelligibly if pro
vided with a code list and a
few minutes of instruction
on lengths of dots, dashes.
spaces, letter and word
spacing, and abbreviations.I

For a "downlink" I use a
'l z-volt-opereted. l00-Watt
police siren/PA amp li fier
dr iving ei ther a large loop of
wire lying o n the surface or a
pair of ground rods. A sur
plus -400-Hz variable au to
transformer ma tches the
am plifie r to different loads .
The unde rground vo ice
rece iver has a ferr ite-core
coil connected to an aud io
amplifier throug h a high
pass l C filter which cuts off
at 600 Hz. with 70 dB of re
jection below 300 Hz. The
filter rejects the strongest
power-line harmonics . A
band of voice energy called
the f irst formant is lost. re
sulting in loss of the quali
ties that distingu ish ind ivid
uals' voices. but lnte lhgtbil
ltv remains. The fema le
voice works best here.

Voice Operation

My own equipment was
designed primarily for d irec
tion-find ing and min imum
weight. It can transmit from
cave to surface by CWobut
it does not transceive. Two
way commu nication is not
essentia l for surveying oper
at ions. bu t it can be very
useful. (People who don't
know Morse code can usual-

rece iver will detec t the sig
na l li kewise, a pair of
ground probes can de tec t
vo ltage induced by a d istant
current-ca rrvmg coil. Some
cave- radi o e xpe rimenters
have built equipment which
operates in ei ther mode. al
lowing greater flexibility in
v a ry in g c o nd iti o ns of
grou nd conductivity.

the brute-fo rce approac h
soon reaches limitations.

For a given length of wire,
the optimum anten na is a
single huge circula r turn .
Very large loops are OK for
fixed locations. but coils for
di rection-finding must be
rigid , fla t. and portab le.
Transmitting coi ls must be
small enough to fit through
tight cave passages. In any
case. the easiest route to
lon g range is with coils of
the largest manageable d i
amete r. Build a transmitter
of a few Watt s. ca refull y
match it to the coi l, and con
cent rate the rest of your ef
fort on a good receiver ,

Fer ri t e-core an tenna s
should perform we ll if prop
erly designed . Ferrite cores
can introduce problems of
temperat ure instabili ty. mi
c ropho ntcs. and magnetic
sa turation. Doug DeMaw's
recen t book, Ferromagnetic
Core Design and Applica
t ions Handbook, published
by Prentice-Hall . is an excel 
lent reference.

Nathan B. Stubblefie ld
may have discovered the in
tere st ing inte rac t ion be
tween the magnet ic-indu c
ti on and e arth -curre n t
mod es of communic a tion:
Current injected into the
grou nd between a pair of
widel y-spaced rod s flows
arou nd a large underground
area. creating a large mag- Receiving antenna has inclinometer made from vernier radio
net ic moment. An induct ive dia l and spirit-level for measuring vertica l angles.
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* Circular LED
Display

* Optional Digital
Display* Optional Serial
Interlace* 12 VDe Operation

* 90 Day Warranty

Model 875
Kit $109.95
Wired & Tested $129.95

Our products are backed by prompt tao
tory service and technical assistance. To
become familiar with our other line pro

ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

Only 10 watts drive will del iver 75 watts
01 AF power on 2M sse, FM, or CWoIt is
biased Class AS for linear operation. The
current drain is 8·9 amps at
13.6 Vdc. It comes in a well
constructed, rugged case
with an oversized heat sink
to keep it cool. It has a sen
sit ive C.O.A. c i rc ui try,
reliable 80-239 AF connec
tors, and an ampli fi e r
INIOUT switch. The max
imum power input is 15

watts. r::.Y:.'!"llCommunication
"" ~ConceptsInc.

__""'- ... ·~0N0-Z· (S1 SI_U1 .

* Doppler Direction
Finding

* No Receiver Mods* MODi Ie Of Fixed
* Kits Of

Assembled Units
* 135-165 MHz

Standard Range

Van D f'a lf' r IrlquIf'f'S In ... ll E' d

Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121
(602) 998-11515540 E. Charter Oak,

Scotlsdale, AZ 85254

New TechnololjlY (patent pend ing ) converts any VHF FM rece iver into an advanced
Doppler Direction Finder. Simply plug into receiver's antenn a and external speake r
jack s. Use any four omnidirectional antennas. l ow noise, high sensitivit y for weak
signal detection . Kits from $270. Assembled uni ts and antennas also avail able. Call o r
write lor fu ll details and prices.pDOPPLER SYSTEMS,
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Note that the slope of the
depth fu nction (Fig. 8) is ve ry
steep for sma ll angles, i.e., a
sma ll e rror in measuring the
angle wil l produce a la rge
depth error. For best resu lts,
use only angles between 12°
and 75° . (At vertica l angles

Iy of curves in Fig. 8. Aver
age the results of several
pai rs of data . The depths
should be consistent, falling
near the average value and
randomly either side of the
average. An increasing or
decreas ing trend indicates
an error in ground zero loca
tion or an unlevel transmit
coil. Most of the e rror can
be recovered by tak ing an
other se t of data in the op
posite direction away from
grou nd zero and averaging
the results of both se ts .

0 -<9<90 -

01 15 13 00 g l BL O
02 15 34 g DEG
03 14 54 f TAN
04 31 ENTER
05 15 63 9 "
06 08 •07 ., X
08 09 9
09 51 +
10 14 63 I",
11 03 3
12 51 +
13 21 x~y

14 04 4
15 ., X
16 71 ~

17 61 X,. 15 12 g RTN

To use: Key in L

ENTER

Key in 9 (in degrees).

GSB 0

Example: L =- SO', 9 =- 45 °: Depth =- 89.04'

o =- L(3+ V 9 + 8 tan' e I
4 tan 9

CALCULATOR METHOD

Finding depth by calculator is fast, easy, eliminates plotting
errors, and provides wider range than the graph. (The graph still
has the advantages of low cost and easier error detection.) A
progr ammable pocket calculator with nonvolatile memory,
such as the Hewlett-Packard HP-29C, is ideal lor calculating
depth while on locat ion.

Hp·29C Program for Depth 01 Caye Rad io

Equat ion solved for depth:

te rmine depth in another
ten.

Finding Depth
The rece ive r a nte nna

shou ld be mounted on a rig
id. fl at boa rd or framework
and must be equipped with
some type of inclinometer,
such as a carpente r's pro
tractor, Estimate vertical an
gles to the nearest 1/10 de
gree when taking data for
depth.

Mark ground zero with a
stake or rock . Stretch a mea
suri ng tape horizontally away
from ground zero and mea
sure the vertica l angle of
the field at seve ral diffe rent
distances away. Use the dis
ta nce-and-angle da ta in the
ca lcu la to r fo rmu la above
or plot t he da ta o n the fami-

----

view of the curved shape of
the field . Poin t the coil
toward maximum signa l,
then til t it back and forth to
find a null which indicates
the direction of the field
co m ing up out o f the
grou nd . Move in the d irec
tion of decreasing vertica l
angle to find a place where
the null direction is straight
down. Turn 90° horizonta lly
and repeat the procedure,
getting closer to the center
of the f ie ld each time.
"Cround zero" is the po int
where the verti ca l null is
straight down, no matter
what ho rizontal d irec tion
you point the coil's axis. An
exper ie nced opera tor can
usua lly find ground zero in
about ten minutes and de-

••,.

. I
, , --; l. ~p'f /
'" GotOIMO I /

" \ ZERO ....... : /, , . \ ~ ,

III: '4 0
~

i cc,
<
:: 10 0
•
l:; eo,
•

· ·· l \>~~' L-::

flux passes through the cen
ter and the signal d isap
pears in a very sharp null
(Fig. 5).

Viewed from above, the
fie ld of the transm it coil
looks li ke stra ight lines radi
at ing from the cente r{Fig,6).
The receiver operator can
home in on the area of the
underground transmitter by
a technique simila r to that
of normal hidden-transmit
ter hunting: Hold the coil in
a vertical plane and rotate
to find the null d irect ion,
then " triangulate."

O nce the approximate
site has been found by hori
zonta l nulls , the loca tion
can be refined to within a
few inches, using vertical
nulls . Fig. 7 shows a side

o.
."

Fig. 8. Cave Radio Depth Chart(aher W. Mixon). Each curve is
depth vs. field angle fora dif ferent horizontal distance from
ground zero. Use any distance units: feet, meters, etc. Exam
ple: For distance 50' and angle 40°, depth is 102'. Thanks to
Robert F. Blakely for providing this HP-85 computer plot.

Fig. 7. Cround zero is pinpointed by finding the spot where
the field is vertical. Then, distances (L) and vertical angles (e)
are used in calculating depth of transmitter.
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All CXJR PRODUCTS MADE IN USA.

~~~,!,~~~N
AI )'OuI' Qistnbuton wnte or coli
10 Conal Street. BtistOi PA 19007
(215) 788-5581

Low pass T.V.!. filters from
..........;Ba rl<er & Williamso=:::n::::-=~

hams. especia lly Vl F enthu
siasts . Expe riments on 1750
meters should be especi ally
interes ting .

Corre la tion. signal-aver
ag ing, a nd o ther sophisticat
ed tec hniques fo r weak-sig
nal re cove ry a re becoming
inc reasingl y a ttrac t ive to
a ma teu rs with new develop
ments in integrated circ uits,
Ve ry- long-range cave radio
could, o f co urse, be accom
pli shed by inte rfacing short
ra nge cave-to-surface li nks
with conven tiona l a mateur
radio equipment. Future
technology may a llow com
mun ica tion thro ugh the en
t ire Earth on modu lated
beams of neu trinos! .

The Nat ional Speleo
logical Society is an or
ganiza tion pro moti ng
sa fety and conservation
in t he sport and sc ience
0 1 cave exploring . Their
address is Gave Avenue,
H unt sv i lle , Ala ba m a
35810.

near a nd greater than 90° .
the null is le ss d ist inct a nd,
of cou rse. the signal is weak
e r at greater d istances from
grou nd zero.)

The depth c hart (Fig. 8)
derives from the formula :
tan e = 3 l D!(2Dl- l J).
where : e = a ng le of fie ld
(meas u red fr om ve rt ic a l
= 0° ), l = horizontal d is
ta nce from ground zero. a nd
D = depth , The form ula is
an a pproximat io n whic h as
sumes that the transmit coi l
is very sma ll re lative to
depth

Note tha t the closed
curves of the magne t ic field
a re ell ipses, not circ les. Sim
ple triangulation cannot be
used to determi ne de pth (0
= l when e = 71.57° , not
90°). An B 1/2" X 11 " work
ing copy of the de pth c hart
is ava ila ble from the a utho r
fo r an SAS E.

The Future

Extendi ng the range of
undergrou nd communica
tion makes a fine pro ject fo r

s .

,~.

2 Pole. 2 PoSition, bypasses
nrecn retectorreten antenna
tuners. etc
#594 · UHFconnectors/ $34.25 '

Single Pole. 5 Position. a ll unused
cosrtons grounded
#595 - lJ'iFconnectors ! $32.00 '
*597-BNC connectors! $46 .50'

• Shipping and handling lor any
r tem add 52 each

Single POle. 3 Position .
Desk or wall mount
All unused cosmcos g rounded
II 593-lI-iFconnectors/ $27.25 '
11 596 - BNCconnectln l $36.50 '

Heavy Duty switch lor true
1 Kw POWER - 2 Kw P.E.P.

All aJR PRODUCTS MADE IN UYO

~ BARKER a WILLIAMSON
~ Q.JaIity Communocotiorl Proclucts Since 1932

.. 11 AI your DIStributors wnte or call
~:=1 10 Canal Street. Bn1tOl PA 19007

(2\5) 788-558\

9.95

S6 ·ZJ $ ~NN31.N~

$59.95

PH ONE OR MAIL
( 3 1 71 2 91 7 2 80

2 9 1 2 9 95

BUlL T ANTENNA
AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6

•ALUMINUM CABIN ET _
ALL HOLES PRE-PUNCHED \II

$6 .95 ~
~

ALL RG59/U COAX CABLES \II

COME WITH CONNECTOR f\l

ATTACHED

10 0 FT •..•..•.•..•...$ 15.95

75FT .•..•.•..•.•.•.$ 13.9 5

50 FT ..•.•.•..•.....$10.95
3 FT ..•.•....•.•.•..•.$2 .50

VARIABLE POWER SUPPLY
BOARD" PAR TS K IT

9.95

MA NUFA C TURER OF ELECTRONI C TE ST rno

~
"'•~
~

o
o

~
~
o

~
o
~

o
os
~

COMPLETE SYSTEMS
1. 9 TO 2 .5 GHZ

~

~:---------
~ MICROWAVE
(,/) ANTENNA KIT $9.95

ffi DOWN CONY KIT $9.95

~ POWER SUPPLY KIT $9 .95
~ CABINET..•...•...__...••.• $ 6 .9 5

c $3 6 .8 0

TRIONY X INC

~-~
~
~

~

>
~
~
~

~

~
~

~

~
o
~
u->
:::. DOW N CONVERTER
I- BO A RD" PARTS KIT

~
~
~

..:
~~""
g ITFlIONl::IX ,~c
e 62 19 COFFMAN RD .

g IND ~~~ ~ ~?oL~~~ ~~'~~N~6 8 cae
S6 'U 0 1. 1;6 '9$ WHOd exona H388nH
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Introducing The SRT-3000
A High Performance RTTY
Communications Send
Receive Terminal
• Built-in demodulator & AFSK modula
tor for 170,425,850 Hz shifts, high and
low tone pairs· 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII, 5·99 WPM SRT·3000
Morse· 1000 character text buffer with
BREAK feature· Ten 80 character mes
sage memories with battery backup >

Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines x 36 characters (4 pages),
16 lines x 36 characters (6 pages) • Split screen operation· On screen status line displays a
tuni ng bar, mode, speed, shift, tone pair, normal /reverse, USCS, WRU, SELCAL, buffer mode
and buffer count . Cassette interface for long " Brag Tapes" or unattended message storage .
Baudot and ASCII printer outputs > Built-In audio monitor. Built-In 110 VAC power supply .
Other features-PIT control, WRU, SELCAL, sync idle, CW ID, USOS, autostart, full or half
duplex, scope outputs, weight contro l, intercharacter spacing, reverse video, RS-232, word wrap
around > Compact size only 13.3 x 10.3 x 4 inches . Made in USA.

Send For

Free Information
'DGMIELECTRDNICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511 (608) 362·0410

The SUNKY DIPOLE Antenna
A broadband. kJwSWR dipole that reallyvvorks in apart
ments. small yards. attics. anyvvhere a smart antenna isa
must. Indoors or out you can V\IOI'k N'JY HF BAND. in
cluding 10 MHz. No gimmicks or add-ens. Imagine
80M in as little as 24 ft.1 Complete kit and instructions,
plus 50 ft. of coax. Easy to set up and adjust. More
information available -just call or write.

ClCo

Call Toll Free 800·221·0880
Tubes

3-400Z $85.00 7360 $10.00
3·500Z 85 .00 7735A ' 27.50
4-400A 80.00 8 ' 22 105.00
4CX25OB 5O.00 8'56 12.50
572B 48.50 8643 82.50
811A 12.00 8844 26.50
813 35.00 8873 175.00
6146B 6.50 8874 185.00
63B0 4.25 8877 450.00
6883B 6.75 800B 12.50

Semiconductors
MRF 245150 14'8 .$30.00 M RF 644/501088 .. 19.95
MRF 454 18.95 2N3055 95.00
MRF 455 12.50 2N60B4 12.50

RF Connectors
PL259 10/$4.95 M358 2.50 ea.
PL258 10'8.95 M359 1.75 ea.
UG175/176 1011 .50 Type " N" Twist on
UG255/u 2.50 ea. (RGBlu) $4.75 ea.
UG273/u 2.25 ea. Minimu m Order $25 .00 ....

Allow $3.00 min. for UPS charges r

Your Ham Tube
Headquarters!

S67.95 postpaid (in USA)
Money Back Guarantee
Virginia residents l<
add 4% sales tax tl

l:
J <...-.' ~

Blacksburg Group
Box 242 Suite 500
Blacksburg, Virginia 24060
703/951-9030
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THESE COULD BE THE
KEYS TO YOUR FUTURE

Ca~ada & Mexico $10.97; FD""!I~ Surfat" $37,97, I year o~ly, US furnis d",w~ On US
Ix>~k. Foreign airmail, pleaS<! inqui",. PlffiS<! ,,'low 6 /0 8 weeks for d'Ii ..... ')',

o CHECKIMO 0 MC 0 AE 0 VISA 0 BILL ME

signature _

n~'. _
address _

city -'stat.."-_ -'zlp' _

card s exp. date _

I
I
I
I RUN· Box 954 • Farmingdale, NY 11737
l 342F6 I__________ _ _ _ _ __ _ _ _ ___ -'..J

Commodore 64 and VIC-20
owners are one of the largest

groups of computerists today.
Enjoy the benefits of this with

your own magazine. Be in con
trol like never before. Order

RUN today and get a 13th
issue free with your prepaid

~co* order (check or credit card)
",.-___ of only $17.97. Send in the

-~.,..-~ ~~~~~58-~73~4n ~~k. ~~-- .--:_-:: 1-924-9471.
:;....,:::::. ---------------------

\ ,:,,,,-?,,,-oo'i Send me a subscription to RUN for only $17.97 per
year. I understand that with payment enclosed or
credit card order I will receive a FREE issue making a
total of13 issues for $17.97. Save $2. 00 off the basic rate!

Unlock all the potential of your
Commodore 64 and VIC·20* with
RUN.

Explore . . .Experiment. . .Enjoy . ..
Beginner and expert alike will be
taken beyond the manual to the limits
of their abilities. Enter your own game
programs. Construct a simple hardware
add-on. Broaden your scope with unique
applications . ..And . .. get a 13th issue
FREE!

Enjoy key features 11ke these:

• Games for fun & strategy.
• Programming tips help you learn short cuts.
• Candid reviews help you make money-saving

decisions.
• Programs to add to your library.
• Instructions & tutorials to increase your skills.
• Hardware & software modifications help your

machine work smart.
• Unique applications broaden your scope.

Here's a system-specific magazine written with
you in mind. Written by and for the reader to give
time-saving, money-saving hints. You 'll get instruc
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions. Most
of all though, you'll have fun.



Write for Information

~

IS
CE

CRYSTALS.

-----',

IN

1 '-1_1 11

International's leadership in crystal design and production is syn
onymous with quality quartz crystals from 70 KHz to 200 MHz. Accurately
controlled calibration and a long list of tests are made on the finished
crystal prior to shipment.

That is why we guarantee International crystals against defects, mate
rial and workmanship for an unlimited time when used in equipment for
which they were specifically made.

Orders may be placed by Phone: 405/236-3741. TELEX: 747· 147.
CABLE : Incrystal . TWX : 910-831 -31 77 . Mail: International Crystal Mfg.
Co., Inc., 10 North l ee, P.O. Box 26330, Oklahoma City, OK 73126.

INTERNATIONAL CRYSTAL MFG. CO.• INC.
10 NQrth Lee. P O. So. 26330. O~lahoma City. OK 73126

•

Hustler's new 6-BTV six
band trop vertical fixed
station antenna offers
all bard operation
with urmatched con
venience. The 6-BTV
offers 10. 15. 20. 30 ,
40 , and 75 /80 meter
coverage with ex
cellent bandwidth
and low VSWR. Its
durable heavy
gouge aluminum
construction with
fiberg lass trap
forms coo stain
less steel hard
ware ensures
long reliobility.

Thirty
meter kits
(30-MTK)
tor 4-BTV
and 5-BTV
are also
ovolloble.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

BEEPERS!

BEEPERS AIlJ: A
J'AXSCAN EXCLUSIVEI

Ohlo ..."'on'" ocld 5'lb 00100tu

nfjJXS CB~ " C ,"

Bp_4 "Tho PlIO" BEEPER BP-3 " ThoOrtglnol" BI!!'I!!'PER

. _ 179 All unl'" oro ....m~lod to<!. J.. 159

B· 169 ""lTl' 0 oo.d&y limIted nty. B- « 9

C· 149 ""a o" ' p[>od ~"_po.ld 'n US e- ~

[J' YOU HAYmIl'r BARD OUR BRPllRS
YOU'U ROT LISDJlDfOI

WhA" . A BEEPER? &Om""""'" co.llod A "ooutleOY beep.. '

I>O\I'l '""ooo.n BEEPEJIB odd 0 gonllo 7>>«" lroqu.ncy beeP

.uw_Il.."y lO 1/'1. W>nn,,,, or ""''' ....""mlO8:lon ond 0
10.. _ .. tho .nd. "T&lIr."",,· · ... VII'" of tho puCl

,NTlIODuClNG 1l1'.' " Tho PlIO" BI!!'l':PER. Th. PlIO ..

...."'_of·""~·__'ng' lnol"","" 0 d1lI'<&lIy'l'l'OVO"'

mebl. IIIIH11" luoo " foe ID '" "",opu' .."nlngol. on
Ou"'me"" "6'u",_ Modo" fo' l<mB bOt"',.,. Uf. IllV bO<
..,.,. roqulJ'Od_no"l 'ncludodl. ~d proV&ntrnOblo ><olu","

""ntrol of tho unlqu. oou1>lO ' _beep llmoou' ..omlng. No

._korl U_ 0 p!..o-"",noduoo:r'

f1ook-up 'o • on.p wi"" "'thor mo<lOll InlOrl..- to <l1'tUol_

lyoJ) mo<1om g.... M.."u ol ouppl1od wt"" """n BI!!'II:PER

...".bl. 'n VI_ ..,.nono-

"." ,.rolon. oro rompl"'" WlVl oaao. oo.blo, Ind""",,,
o"'ndOl'd ' ,pIn ronn"""'"

. ,B" 'ono.ro <he oome 00 0"""" bu' Wll/'lou' ""r.noo-

>0 Md Y"\" o.. n l
" C" ..,••10"" oro O11'CUl<-boOf'd modol.O for "",,>Om 'n

. to.ll. tl o no . Perl_ for "'-""'" or bulldlng INTO

you. "8

,

FETS by MITSUBISHI
1... _ . ' 8and. Wq ............. """""m_ 14

MGF 1100 1luoIGott~' FET B dBNF lit 4G!<z $ 1.31
_ 12<l21,,*02 ' ...... ,200 JIOO'OOO! $ 970
MG!'1 '04 G1JAFl.O.r<TEfD 0 IldllNF@ 41JHz $16 60

MGf'40 1 - 04 <IBNF @ . n U _ @4G/!1 $"*00
MGF 14' 1 GtJ.....Ar;TffD °I, 0.9 or 1.0 _ lit 4Gli,$21 _Il' r\

_ 110' lOGH,_PIl 15OtnW $'011

APPLIED INVENTION
no SOURCE D"'" ' m " ...·""·•.,

R.O.2 ROUTE 21 HILLSDAL E, NY 12528
51'-325·3811 ..-71

MIllUmli X BAllO IIvbnd .. ....,.1OIl CircIm """....-
1lIo1o<"" 110_ 10.12r.t.lI·C! GoA, F£T 0..:",,,,,

FO-" ' Ol , 0.• CHl.I!;,......I.l(Rl00f.... Il9.l1
FO-U101 11.lor.20GHl_U£.,20F.... 11911

·flI.W11 lf GompIottHo _R'. '0.16I GH, l O 136.11
Coo " 1U ~........_ OOII llI$

• FO-. 1W ~-.. , 0.125 Gli' lIER100 flor>,jo 143.01
· 1__ ,I<IBG"""ut .... '"\tMOIUl~'OO) IH.II
• ;,... ff1 "'- 11-1 I G/!1, 20-2 1~ CHl.2_ "9 00

lot TIll SIMItl. ~i1ltOll _mill A_ 1ocIIft .......HEW
~H20 do\I<IO"Y "'''''''_ '~'l<ho:I~'"" 0<Jdi0 _ I 1 1\
~H2 . ..... """""" 'orll'''Il'_SCf 16.11
~Hn",," "".... ro tor pnq_ SCf II' 01
o.'lIO'lor... KooonoIIlF1O' AppII<" """" 1 2.00

lII'1DiUCTIlOIItI k"'" lITSU_ MEIlI
CW U,Si~ 'lIHIIl. " H DlITI'IlT 1llfllS. !'Il rHllTO"HIli,

wr~" _ M ,"own Tn _ TOIII F~ 1I00112~ CALL
2SC2~ll .1,l,4 1'.4"3G W.nsl'O)

_ Hl __ 11C2111. f' _7G1\l, 1.2dO"@llJHz i 1.10

.:e" u' _ ""='. U._ 6FO H I U6
LUOlUl lllIleA" 100 210 <70 610 ~ HIt i no
lKOOIUYE l:W eAI'$ • ..., lOw .... V1TRA_ P7$OO ...~.
(;0:1110.1 , • GHt) 000(1.'·2.6 GIll! 00'[1.6 HGIll! I '.2~

mn_ fHF~.-o ..... 10.100, '000" sa 1,10
A-t 1pt ..,. l!!OOpF _ '_u $ 0.1'

~IIlUm.E_"' (V(J.1JlCNCS) 01 · 1 ,S , O S ·9 01lF $ U'
1M StIll.EO ea.AlK "TOI_~IMI_~OHiCS)0H 0IlF $ HI
lAm. TRillIoI£llS .loIl>n.... 0.' 2 \lI' I 11.'1
For WA2GFP fI'!*'! SrI?'! o ! . ¥ i 911

"*"'" E"""" 110.1 P!Jmpl. & s.oo- .....,,,, I)yogonoi; AoIrIOO"l"'" CAU.

:IIIIIIIO....oIIIt_ . !I-I 11@ 10GIIl 0 Ol, $O.lll"l. '"
0061 $0.51 "I. ~

i .E,_OIII1A'" So IIoogo_ SJ 10 _<abIo S 1 31

_, Si RVICE Si NO F~ l:A1Al(l; ",NI_ 0IIlEA 11.00
.0000MASTEACARO _ CAS>< _ 101<. S... _,

S&H · ITElIS (lJ'S) U.I~ , All tITHE. ITElOS 11.50 I'" ClASS)
N> SUT, lliSIOH;IS AOO "" SALiS TAX

GaAs

..-123
..~c .

Don't miss our 30 meter excitement.
HUSTLER -

STILL THE STANDARD OF PERFORMANCE.
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MINI JINr

FOX TANGO CORPORATION
Box 15944, W. Palm Beach , Fl33416

Telephone 13(5) 683·9587

Fox Tango pmudly prnents lb.
ultlmat~ sequential data hu e for
Com modore's VIC 20 and 64K com'
puter users .

VERSATILE
Instantly ready to orqeoee records as soon
as you tum on your com puter. MINI JINl ls
a cartridge tMt pfugs into the slot in the
back of the VIC 20 or 64K Designed for
maximum versatility and. general use. It
serves anyone with records to keep: the
professional. the student. the educator, the
collector. the small busin ess man, the in 
vestor . the housewife. and the radio
a mate ur who may be any of these. MINI
JIM is ideal for those who want to harness
the~ed and pooNe'r of their sophistic<'lted
units for more than RTTY communica·
tions and galTW pl<Iy;rtg .

POWERFUL
MJ Electronic RUng Cabinet can :
• AlphabetizeZscrt up to 50Cl records
• Add , delete . or cha nge records
• Search and find records from a bit

01 information
• PrOllide data for pnnllrtg reports

and labels
• Record data on tape or dISk
• Perform enthmenc operations

AD APTABLE
Besides keeping electronic logs. contest
records. and similar amateur functions , the
MINI J INI Record Keeper is being used
right now for Oub and Church rosers .
Real Estate listings. Class and School
records, Stock and Bond portfolios,
Business a nd Personal bwentones, Bank
a nd Budget mailers. Amway and Avon
d istributors, Bo okstore a nd Library
records. - even Ne wspaper routes' \Nhile
such files can be prepared easily by the
U!>l!1" , many are available in tllne·saving
form on tape cassettes and. d isks

EASY TO USE
Best of all. MINI J INI is quickly learned 
in 20 minutes for most users , The secret is
simplicily - from the plem-lanqueqe
Manual written in tuto rial form . to the
single letter commands . Order yours today
and pUI your computer 10 WO RK

NOW AVAIlABLE
MJ Record Keeper for VIC 20
MJ Record Keeper for 64K
Optional Ham Radio Packages ,

ForVlCI541 Disk . . $14.95
ForDataserte $ 9.95

Shipping $3 , Florida Sales Tall 5%
Order by Mail or Te lephone , We accept
VlSA/MC, Checks . a nd COD Orders

Record Keeper"

Box 411$. GfeenVllie . HH 03048
1603) 818·1033

'PlJBUC DOJIAIl'I'
_ 5OPIW'RI:-

VIC .....
_-. ., - 2 - ,,",,_ If )

<' - .. ' , ..... . ~ - ,, ", :_, ••
70+ _ • _._ T-'OooI< _ ll0.00

w:~ ••...._ _ _-
_ . _ s. . .. _ . _ ..__.' ._. e-..._...._. e-_.~ ..
~_.e- . <, . e_. r-_. I_~.'. LU. '_
-_. ," (.-.._,_. _~

--_._.~_._-._-.....- _._ c.o.__.__._ _....-
_ t...._T_._._._~-,._._,_.__.oc._......__.__......._-_._--_.__.__._...._ _.__._-
_ , e' ",_ ,,_,_,-,.,-- ,----- ,--_e-. ""'_.""'. ,,_ _- -"'--------------------------OOJDlODOU..•

M ••••_ _• • '_ f5oI . _, _ 2 _ 64 __ 4)
.. __ 4. - M , , ' , ,_. ' 5

U+ ......... ,.. ' __0.. _ " 0 .00
COl ' :. _I'" ClILLIC",- ••_. _0-._...... _ .,____._.0-.._...... .

lITlUTIlIS _ ' .,... . _ • ___ e-._ .o-.,o__e-_.__.__.._._
oo e- _ • .-c.... • . _ . ..........._-.......__..._._0--'- '--'---''._.... .__._---- --- - ------------FU* /CBx-

SOlo'... _ ' _ oIo.a. _ " 0 .00 ..
11 G_ - T-.lo..o.. • • •0.((1 ..

• ( <lUc.'......, _ l. -'OO... _110.00 ..._-----------------------
DUWS~I~t~b

WOtl<. .... 'I',c 20 Dr Com..._ '" _ n 00._---------- - - - ----------.u _ _ oI'H · .. _ ..... _ .

CHIC.. ,",O".lT Oll tlEII$.
VlSo\ _ MASTfIlCAIIO eN' .. «

Fo- A F,.. C" • .., Wn ,. : ~ Iota
P.bU. 00._1., .....

5025 So. , ...... 11<I.. W .......... OH .5383
llXlO · 5 00 p.... EST ...... fn.

15 ' 31 _·~ GO' 16 13) lJ9-1125

PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete

wi th an IC s and programmed EPROM s
personalized for each purch aser. Re·
Quires on ly single 8·10 volt 'II amp power.
1 year guarantee of narcwere/sott
warelAX.25 standard RS232 serial ASCI I
at any user baud rale.RS232 HOLC for 202
modem used lor AFSK or d irect to RF
equipment l o r FSK.

Custom Systems Custom Programming

BILL ASHBY
_ANDSON..I

K2TKN-KA20EG 201~7
BOX 332 PLUCKEMIN N.J. 07978

"SMART" SQUELCH FOR SSB
73 MAGAZIN E 8182

Other Kits:
fH NOIse Bndge (hr 2177)
General Coverage aecepncn Drake

R·4C Receiver lOST 5/8tl
2 Meier Converter (73 4 / 82 )

40 MeTer ORP Transceiver tm t/81 )
Fun· M,lIer 173 21811 Fun-Ce.ver {73

11811
Fun·OSCltlaTor (73 2/821 Fun·Amp

/13 5/82) and others

1983-84 CATALOG SOc

Detects human voice but
ignores nose. steady tones
and Russian woodpecker

Works for voice signals below
noise level

Ideal lor net activiti es
AudiO operated - no

receiver rrocrncanon

Connects between audio
outpu t and speaker

~ BenCHe R , i nc

Is CW important to you? II so,
there's no better investment in
operating p leasure than a Bencher
paddle. Offered in both single and
dual lever models, qual ity built
Bencher padd les are world famous
for f lawless keying and responsive
ness; unmatched at any price.

Write; or see your dealer for full
details-a legend from $46.95. ...152

KIT $49.95
Plus S250 ShIPP<"ll & Hand h"ll

PAC/N ET board only $80.00
AssembledlTested. Noles. 90day warranty
Package 01 all ICs except 2·2716
EPROMs $80.00

I

lIarll . "0 ' "7"~
ASCII-USAI~A"X.25
HOLC CONVERTER

USAlAX.25 is the AMRAD approved digital
format STANOARD used on amateur pack.
et radio networks.

.... SH List ot AdlI~tls9rs 0/1 fMfl9 98



rom Bowman WA JRI Y
-I l udy Drive, RD it l
A nnville PA 17003

Bruce Long WA wru
co IonospherIC R("'o('arch Lab
Room U -I, El Ea\'f
UniH'fSI!Y Park P.... I b801

Here's the Split-Second Timer
In the darkroom or the shack, this beeper has 1001 uses.

Its simpl ic ity makes it the perfect beginner's project.

Editor's Note: Th is erncre. although not exclusively amateur red ia oriented, so Impressed us et 73 that we are presenting It here. The author
has come up with a nifty audible clock circuit. The t imer could be used in a photography darkroom, as suggested by the author, or in the ham
shack to time your exposure 01 circu it boards. The t imer is simple enough to build as a Ilrst-tlme project. We hope you enjoy this project as
much as we did.

Here's how to interface the beeper. A cube tap is pushed into
the enlarger outlet of the mechanical darkroom timer. The
red wee from the cube tap goes to my photo enlarger and the
brown ~..ire to the beeper. When the timer q 'c1es line vo ltage
to the enlarger outlet, both the beeper and the enlarger lamp
come on together.

54 73 Magazine· February, 1984

Close-co detail of parh p lacement inside plast ic cese. The
p iezo buccer i!> glued to me top of the case. The\witch in the
foreground is used to turn off the beeper wh ile focusing un
der the enlarger.

wastebavkr-t because of
bad dodging and bummg
w hat I nppdt'd \v.1-, a tu ner
tha t wou ld he lp me be
more acc urate. print after
prin t. Bu t the new digi t al
ti mers co..1 more than I was
wil ling 10 vpend

Myoid moc hanicalnmer
worked fine ,I'> long as I left

...he e t" on top of the box ,
but t ha t didn 't st-e-rn to c u t
bar-k on the mountain o f
wa sted pape r.

wit h rising paper cost s in
m ind, I dec ided that tho
cure m ight be a new da rk
room timer . Too rnanv
prints ended up III the

Chemicals spiral upward
along w ith paper p r tce v
..vlule f reelance jobv dwin
dle. The result is that I'm
VNy money-consc ious each
time I o pen m y br ight ye l
low box of printi ng paper I
e-v e n sc rawled " 2,')( i.l

Like many ham s that I've
talked to, I have a sec

ond and maybe m ore ex
pensive ho bby - photogra 
phy Infl ati on has m ade my
photo dark room even dark 
er with paper U ) .. t<, climb
ing to over 21) rent s a sheet .

u V



FiJ.: , I. Adci-on beeoer schematic.
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assemble the part s in an all ing time . I've sta nda rdized
plastic box. Th<1I's a plast ic on 10 seconds. Never man'
box w i th il p lastic panel . 0 0 the mech.mkal t imer off the
not sub..ntute anv of the t ime you selected-e m rnv
mult itude o f boxes avai l- case, 10 seconds, If vou
able with aluminum panel s have a dense negative and
The t tu-vol t-ac line is quite must burn in parts o f the
s,lfe as lo ng as it remains iso- print. sim p ly press the me
l.u ed Inside the case. Alu - chanicn l t lllwr 's bu tton
minum panels co u ld pro - again for anot her tu-second
vide a d angerou .. path out - cvcle and co unt off the ex 
side the- box tr<l nme. You w ill pro bably

the c rrc urt boa rd and bat - find that the o ld rnechamcal
terv art> f riction -fit insidt' m y timers a re sutt ic ient lv acc u
cas e . D o n ' t use rncta l rate wln-n used th is Wil y . ln
sc re ws to fasten the board accuracies c reep In when
to the box because o f the (hanging the lime settmg
shock hazard Instead. glue back and forth For t hi.. rea 
Ihe betterv and board to the son It is much more accu
r asp with a few well-placed ra te to set the timer and
dabs o f silicone rubber ce- print as I described than It is
men t to print for 10 seco nd .. then

A word about part s No, I reset the timer tor ano ther S
don 't manage a Radio Shac k seco nds to burn in part ot
store or have stock In Tandv the print. Con.. istent dodg
Corporation. Thp parts list ing can be d one by count ing
has Radio Shac k cata log the beeps as you hold back
numbers 10 help beginning underexposed paris of the
bui lders, I'm certain that negative
these commonly available Co n s! .. tencv and repeal 
parts can be found tn most abilitv re..ult t ra m using the
an\" ham junk box. Par ts lev- beeper and the " hand s-off
out isn't cr it ica l, eithe r Ob- the-time r" m etho d If you
serve the polarity of the don't believe ow now , walt
piela bUller. The schl'mat- until ,"'au f inish that prinl
ic is marked to show place- o rder o f 20 reunion plC
ment of the rt'd and black tures. A unt Lyd ia will look
leaus. the sanlt' o n I 'dch print-
Operation gu ara ntped.

I inc luded a sw itch to turn An hlra Added Bonus

off the beeper while focus- Now that you·ve built the
ing or com pos ing undt'r the add-on beeper and love it.
enlarger. When you are le i 'S take it oul o f the dark
ready to make that f irst room , Remember tha t pi c
p rint, turn on the beeper. Set tu re you tried 10 takt' last
Iht' mpcha nica l darkroom December of the Ch riSl m as
Ilmer for your averagt> print- Iree and lights after dark in
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temal 9-voll batt ery. when
the mechanical darkroom
t imer shut s off the l ine volt
age, the en larger lamp and
the beeper turn o ff, for prac
tical purposes, Sim u ltane
ously.

Part of the 5:')5 timer cir
cuit w as borrowed f rom
Don La ncasters TTL Cook
bootc.' I won 't repea t l an
caster s verv complete de
script ion o i why the ci rc u it
w orks. All t hat's necevsarv is
to note that the combina
t ion o f R1 and (1 prod uces
a beep about 1 seco nd lo ng.
The 5k pol adjust s the
bet·p's volume.

The :'look pot calibrates
the t iming cycle , I his pot is
carefu l ly adjusted unt il 61
beeps art> ttrued in 60 ve c
ends. Thai 'S ri ght. b1 beeps.
When the enlarger lam p and
the beeper are t lrst turned
on, a beep sounds That' s
the ex t ra beep I n-allv
wasn't sure that I could l ive
With thai first beep COincid 
ing with the enlarger lamp
turning on, Now, af ter 7
months of use, 1expec t that
fi rst beep and com pensat e
for it. look at it this way:
When you haw 20 identical
pnnts to make oi the family
reunion. It doesn't m at ter if
you remem be r ,') beeps or 6
beeps as the ti me for burn
ing in Aunt Lvdia's face.
What counts is that vou con
sicten t lv give her face that
same extra exposure on
each of the 20 pun ts If you
don't want to wa ste paper.
W hether or not you count
that extra first beep is your
deci sion

Building the Beeper

Now Ip t ' s b u il d t he
beeper. Mv beeper shown in
the photos w as built o n a
printed c irc u it board. How
ever, a r x 2 ~ squart' o i
pt'rfboard or an etched and
d r illed Rad io Shack Ie
board, cala logue number
27b-Q2-t, m akes const ruct io n
Sim p le. The important Ihing
is to m ake certai n that you

'TTL Cookbook, Don l ancaster,
Howard W. Sams and Co., p.
174.

Ho~ It Works

The bt'eper is sim p le, A
pip lo bUl zer sounds t'<lch
wcond that thp enlarger
lamp is on l ine voltage is
also roult-d to the add-on
bt't.'per through a cube tap.
That l ine voltage tu rns on a
2N2222 transistor swit ch in
the bet'per , 1 he 2N2222
switches on the 555 limer
circuit by grounding an in-

it set on o ne particular
time. The problem crept in
when r needed to reset the
tim er to a new time to burn
in pa rt of the print. when I
returned the pointer to the
original time to make an
other p rint, that new print
never look ed the same as
till' first print.

En ter Bruce WA3PT U

I talked over my problem
wnh Bruce l ong \ \'A3PTU.
w e reasoned that an audt
ble beep so und ing each sec
and couple-d to my present
t imer would permit me to
se t the timer for, say, 10 ..ec
ends and then never move it
ag.un. To add or subt ract
ponting tun e would be P ,ISY.

All I would have 10 no
wou ld be to count the sec 
onds that t icked bv. then
block the enla rger's light
path w ith my hand when the
co rrect t ime was reached

Dodg ing and burn ing
pr ints cou ld be done more
acc uratelv since I would
hear the passmg seconds as r
worked over each prin t , A l l
that wa s needed was an in"
expensive add-on beeper
(and, ot course. the ctrc urt
f rom W AW fUl.

r built the beeper for
about $11. The handfu l of
parts came from the local
Radio Shack store a nd fit In
to a plastic 00), . Cal ib rat ion
wa s sim ple using only my
wristwatch. The beeper was
interfaced w ith my dark
room timer bv plugg ing it in
10 a cube lap shared with
my photo enlarger. The add
on beeper has made dark
room life more enjoyable
and cost-eff ic ient -so, let's
bui ld one.
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Parts List

Ouanlity Cat. No. Price

1 Plastic box, 4 ~ x 2·7/1 6 ~ x
1 · 1 / 1 6 ~ 270-221 $1.89
(Note: Box must be all
plastic 10 isolate li ne vert.
age and prevent shock.)

1 Piezo buzzer 273-060 2.99
2 Capacitors, 1 uF , 250 WV

dc, mylar™ metal tum 272·1055
($.89 ea.) 1.78

1 Capacitor, ,1 uF, 50 WV,
disc 272·t35 .79

1 Potentiometer, SOOk 271·221 .59
1 Potentrcmeter.e« 271 ,217 .59
2 Resistors. 100k.

V. Walt, 5% 271·1347 . 16
1 Resistor , 1k, '1~ Watt, 5% 271·1321 .06
1 Resistor, 1 meg,

'I. Walt, 5% 271·1356 .06
2 Diodes, silicon switching

1N914 276·1122 .20
1 Diode, 1 Amp, 400 piv 276·1103 .69
1 Timer IC, 555 276-1723 .99
1 Transist or,2N2222 276-2009 .79

Total $1 1.62

Catalog numbers from 1982 Radio Shack Catalog No. 354.

the front yard' The Kodak
Professional Phoroguide sug
gests that wi th ASA b4 film
end your camera len....e t a t
fiB. a starting exposure is ~

seconds. Now, you cou ld
coun t "one-one-thousand,
two-one-thousand " o r
you could build ,1 second
add-on beeper to 11OlE' that
long evpovure.

All you need i.. a PC cord
to inter/an ' the beeper with
your camera. Budd another
bee-per ~.. ithout the- ,H line
cord dod transistor switc h
mg circuit Cut o ft thl' end o f
the PC cord that malt's With
d tla..h unit and solde r o ne
PC cord wire to POint A on
the schr-manc and the other
PC win- to point B I'lug the
PC cord rnto the camera. SI't

the shutter to Bulb, and hold
open the shut te r lor a n audi 
ble S v -conds or h beeps

Bra ekc-t ing IS lu st <1'> e asy
.IS coununa mort' or les"
bec-p-, either srde of the rec 
omnu-nded st arting I'XpO

su re. Think you can count 'i

seconds prettv accuratelv to
vourselt in your head! We ll,
the beeper might come in
handy when making a pic
lure o f. It·t 's see. it " moo nlit
snowscapc." According to
the Pro fessional Phologuidc,
that's about 70 seco nd s at
j.'..1. wit h Kodachrome 64
film.

Hmmru N ow if I want
10 bracket. that' '' 140 "P{-

onds dndt'i seconds. but
then I have to t akr- into ac
co u nt n-ciprocuv fa ilu re ,
so Or was that 141 beep-,
and Jh lweps? Anvwav. the
im porta nt thmg '" to build a
seco nd beeper Without line
cord and mtert ece It With
you r cauu'r<1 That way t here
won't be anv ...hoc-k hazard

TllP ci rcuit is simple but
the hf'ppl'r work s quue well
Build one and "to p illlmg
your darkroom wa stebasket
w ith pnntll1g paper tn vteed.
sta rt tlunking about when
you 're gOUlf:: to put that ne w
mbander with il ll thl' moru-v
vcu "<lVI ' •

I

III
•

•

MAKE IT
EASY TO SAVE
your copies of

73 Magazine

•

You r magazine library is your prime reference source -ckeep it
handy and keep it neat with these strong library shelf boxes.
They arc ma de of while corrugated cardboard lind are dust rests 
tent. Use them to kl't'p a /l you r magazines orderly yet available
for co nstant reference .

Self-sticking labels are available for the following:
80 Micro 73 M<J§IUim< RoJia Elet:rro'lIcs
M lCrocompllfing QST Persotlal Camp'dlllS
l..c'i<kr CQ HOT CoCa
Dfosll/op CompllmVI Ham RoJIO In/er{aCf!' Age

One box (BX10001is 52.00. 2-7 boxes lBX I00 11 are si .so eech.
and 8 or more boxes IBX l002l are 5125 each. Be sure to specify
which labels we should send.

Call TOLL-FREE for cred it card orders:

1-800-258-5473

73 Magazine

-

Attn ; Book Sales, Pete rboro u gh, Nil 03458

n SfllPPING AND HANDLING CHARGES 52.00 per order, up
to and including II quantity of eight, 2S¢ for each addition;!1 box
ordered.

$1 2_15

119,95... ..
k" S19.95

~-., ......." .:
.,~. ... - ~

" H" L" HAROLD C. NOWl...ND
W'ZXH

P.O. BOX 1101
SOUTHGATE, MICH. 48195

PHONE (313) 285·1782

H" L-P... ·l.4 WIDE B"'ND PRE-...MPLIFIER. 10 MHz TO U GHI , 12dB GA IN
FULLY ASSEMBl EOAND TESTED 512,95

HAL·P"·2.1GHz 2STAGE PRE.AMPLIFIER. DESIGNEOFOA 2304DOWN CONVERTER
MADE TO PIGGIE·BACK ON THE 2304 BO...RD. OFFERS 20dB GAIN. "LSO HAS AN
IM...GE REJECTION FILTER FULLY ASSEMBlEDANDreSTED $30495

SHIPPING INFORM" TION,ORDf'RS OVER S25 WILL BE SHIPPED POST,P" ID EXCEPT
ON lTEMS WHERE AOQITIONAL CHARGES ARE REOUESTED_ON ORDERS LESS
TH"'N 125, PLEASE INCLUDe "'OOITION"L 12-50 F~ HANDliNG "NO M"ILING
CH...RGES SEND20c STAMP F~ FREE FLYER

HAL 23lH 101Hz DOWN CONVERTERS IFREQ RANGE 2000I250O MHZ)
2304 MODEl ' l KIT eASICUNIT WIPREAMPLESS HOUSING & FITTINGS Sll.iS
23lH MOOELI2 KlT c ,l h pr" ampl S2I_15
2)04 MODEL n KIT ( ' 11l H,gh G. 'II p,,,.mp)_ , ,S31.15

MODELS 2 & 3WITH CO....xFITTINGS IN & OUT AND WITH WE....THER-PROOFED DIE
C....ST HOUSINGS

BASIC POWEASUPPlY . . __ ,S11.15
POWER SUPPLY KIT FOA ABOVE WITH CASE _ S24_15

AN TENN"'S . OTHER ACCESSORIES ... V...ILABLE, SEND FOR MORE INFO_

2100·2500 MHZ
· AMA·II COt.lPLETE UNIT
COMPLETE SYSTEM ...S SHOWN NOT A KIT INCLUDES
.... PC BO"'AD, POWER SUPPLY, C"'BLES & CON NEC
TORS-PRE·ASSEMBLED ...ND TESTED 24de G"'IN
OR GRE"'TER

HAL·TRONIX, INC.

BUY YOUR FIRST UNIT AT S99.95
3 OR MORE UNITS AT S89.95 • •.

' HAM MICROWAVE RECEIVER
NTSC RF Modulator ...,,11 saw loll'"

(tor use ...,11> compule'$, sa'eII~e sySle ms and "" e rlac"'lQ1
~. po..... ---'y _ l'Iardw••

H"'l Pro. wnrty It• .,..

H"'l 1.2 GHz "'n cal " _ and le'Sl"'"

PRE·AMPLIFIER
HA L·PA-l ' WIDE a "'ND PRE·...MPlIFIER. 2-200 MHI BANDWIDTH l- 3dB POINTS).
19dBG"IN FULLY ASSEMaLED "'N DTESTEDsa.15

HAL.TRONIX INC.
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FRESH STOCK - NO T SURPLUS

TS430S FILTERS AMATEUR COMPUTER ACCESSORIES
MlcroPotchlM
rrcoet MP·20/MN>4 ..•.•. $129.95

The~ priced lXlif oveiloble
AIA CP1 189.95

CP1/VIC 20 mtxrtext . . . .. Special
CP1,c()r..1M 64 moctest .. HoI D8aI

Software 10'10 off
Konlronlcs InfeffOce 119.95
with HAMTEXT 199.95

Cobtc Headset 49M-iZ .• .. 39.95 ea.
Get a poir

MFJ 1224 plus f'eN 1250
ex 1251 scttware tor
VIC2O/cx::M'v164 119.95

New Hot AIA MIcroFuICh
VHl~ 64 or \t1C2O CAll

MIRAGE B23 , 79.00
B3016 199.00
B1016 , 249.00
0 101Ci'J , ,. 289.00
NEr.v A1015 249.00

KDK 2030 259.00
ST144uP 269.00

New Sontee ST142 299.00
ST7T 209.00
sccesscoes in stock

TlZ7'950, TM201A CAll
TWA()()QA. •••••• . .... . . .• HOT PRICE

OSCAR FT726R 699.00
SU 726 95.00
430 tvlodule .... . . . ...... .•. 225.00
FT2QOfFT7'liO Combo 699.00
TR25()) • • . . . . . . . . . . . . . . . . . . .. CALL
FT2OB/WFT708R _ 259.00
TenTec HT .•.•........... .. . 279.00

H1 1200 209.00

Sgnol O1e ",spec 5995.00
Accessories ovaioble

Rock.,.ll-Colllns
Collins IlMJM~Ols 12.00
~ES <>de<

TS930S ........•. . . . . ........ CAll
TS430S DlSCC>UNT
TS530S GREAT BARGAIN
TS830S plus tree goods 8UYl
TenTec Q:::lr5Oir 1020.00Ngo.., 529.00
DrokeTR5 , 499.00
YAESU FT980 . . . . . . • • • • • • • • • 1299.00
A77 499.oo
A757GX 749.00
A1 02 879.00
NYE M&V 3M 'llner 479.00

t-v1B4-2 .......••..... . .. ". 399.00
tv1B1·2 100 wert 185.00

GETubes ....•.•.. . . . .... ... STOCK
IbtXJf 1200c I"igh resdution
COlOr SS1V .••.•. . . ........ 1139.00
450: Cdor SS1V . •. . . . . . . . . . 789.00
ffiX/~ RJroI/ON 7••ro
4((k; kit .....••••.•........ 469.00
B(();:; kit .....•••••••.. ..... 155.00

HeIr Sound 1~ ()ff
MICIOWCMI Modules _ SOON"""""" Ilo<oy STOCK

BlIlO .tj · Elements STOCK
ccu for other BIRO ltemsl

ElectrOnics Supply
1508 McKinney

Houston. Texas 77010
713-658-0268

TOLL FREE · ORDERS ONLY
1·800·231-3057

:1: r:

I'
'=

! ~ ~!i! .I!!
•

ModooO ......ev --T.-..,...... · co'"_""'IlOl'"o::oane..
\>00'" -"""" ...........,... _ ..... - -- ....
~.. .. "'_ "'" .,._ " ... ' oboo..--

.......,-,g """' __ 10-"........,..""

"'" ~ '''' .....- "'-"11"'''' nogI>.-.ds No
coOS ..pO ~, .;"'...".'''..... . ncl .........,_

Il• .....,.. = '''' cot">PIO'''. 0 C Il~ 8nd
.........., ,,.,.._ SWR """"'" 9 8 ..... .. 98 .....,...

BUTTERNUT
EL.ECTRONICS

405 E. Mar1l:et St. Lockhart, TX 78644

Model ..r6v C<>mpIel_ ~''''~~

00 """"9' 10 ....... Xl 0..«-10""1 •• 4 """
5· ....... , •...,. ~ofoom<W>'_..' . T _
... .._~ __ 0.0:. '_ 81' H IO ...... _
.,.,.."., ~_....,.,... ...""'~ ~~I , ... ' ••__,. WARC

___ ..,..-.ng""'" ""'9" ..e "",7 8~. lJUP'Il
nco< __ ", ......, .....-_..

"'" BUTTERNU T ANTE N NAS u .... . t8,n"'. s SW"
h. .......~ '8 8..... 8 '0 q UO'8n'8od ' '''. ' ..11 y o . ' r.,. ' U" "".
.n'.,.m.',..... on ,n......nd 01"'" BUTT ERNUT po-oo",,'s
_rte '''' 0 ''' F REE CATAL OG'

~

1 1.00' _00
n .oo"..,~

10.50

l,lalChlPr
n o.oo

30.00
~.OO

03.00
n.oo
n.oo
~.OO

01.00

'".~
IlIRFt22
IlIRF133
MRFIU
IlIRF" '-"....

RF TRANSISTORS

.. .
FOX TANGO CORPORATION
eox 15944T, W. P..", Beach, Fl.33416

PhoM; (305)68).9581

KilSinclude all needed cables. pa rts,detailed instruc
ecoe Specify 1M~.) dulled:

Shipping $3 per cecer. ($5 air). FL Sales TIlJl 5.... ,
ONE YEAR WARRANTY

GO FOX· TANGO-TO BE SUREI
0,., by MaI« T.phoI_ .

AUTHOR IZED EUROPEAAI AG ENTS
sea_ MICROTEC. M_ 26.

3200. SandefiOn1 NORWAY
e>tro.r INGOlMPEX Posttach :H '*9.

Fox Tango l ilters are better because ot their d,screte
crysta l (nol monolithic ) construction, This makes
them sli ghtly larger than YK titters so they are
patched into t he circuit with short lengths of cau
Installation is eBsy-no drilling or c ircuit changes.
Order with ccn ttdence.

COMPLETE FILTER KITS - $60 EACH

AM-FT2811 (6000Hz Bandwidth)
SS8-FT2808 (1800Hz); FT2809 (2100Hz)

CW_FT2801 (250Hz): FT2802 (4OO+U)

f or superior perfonnaro::e at lower cost. use lop
rated 8-po1e Fa.. Tango crystal filters to f ill the
optional spou ,n your rig. f or eKample, our 11100 Hl
FT2808 equivalent oIlhe YK88SN ha.s 6OJ6dB shape
lacto r o f 1.7 compared with 2 .0. a price at $55 V$ S60.
al'ld squarer shoulders er the lop with steeper ski rts
all the way dOWn 10 more ttlan-8OdB!

For more pleasanlaudio use our 2100Hz for sse
andIorour6OClClHz for AM, For CWoour4OOHzunrt is
better than the YK88 C. while OUf 250Hz is sharper
than 1tle YK88CN

BIGGER IS SETTER!

Z·30 MH.
PiN Nolt ~ .T<h/P.- PIN Noll

MAF41Z 11' .00 n " oo MAF4S5 513 .50
MAF421 27.00 51.00 MRF455A 13.SO
" AF4 1oO 12.SO 2' .00 MAF4Sl1 11.00
..RF05OA 12.SO 2'.00 MAFti2 20.00
MAF4U 15.00 n .oo SIIF2072 15.00
_USA IS.OO n .oo SIIF27U 15.00
_0(,<1 II .SO M,OO C02(,<15 " .SO
_4(,<1A I' .M M.oo C0;J4 24 11.00

HofII' Gaol Moo"""", P.... '" 0ua<I$" _
~ "IU.SO MRF4 75

3' .SO IlIAFU.
14.50 MRF477
02_00 SOl407
14,50 SOl,,7
14,50 Sl1l-12

~HF I Ul"F TRANS/STOIIS
TOP" _ -.v "'ttl -
1UlF2:1e 1.I :IOW 1 015-115 11U1O
_ 2A1l t'I "'W 145-115 11.00
_2AS (FI _ 130- 115 27.00
_ 207 (FI MlW 1)0-175 27.00_"n lI' l 70W 27~ 20.00
SOl l l' If) toW 130-115 ,..SO
SOlU7 If) 125W 130-115 37.00
SOl"' If) lSOW 130-115 U _50
ZNloOIl III n w n il-us 7.75
2NI012 III 25W n il-us ',75
2Nton «II :lOW n ll-17S ' .75
ZNIOfI «.1 OOW 1)0.115 12.00
2SCI,n IW 130-115 15.00
2SCUII 5W 131l-115 20.00
MAF IOI IFI 15W 0~70 " .00
..AF.... IF) 25W ( 31)-170 21.' 0
MAF'" IF) u w 0~70 20.50
MAF'" IF) f OW (31)-170 33.50
Tecnnical Assistance a.nd cross-reference
Information on CD. PT, RF. SRF & SO PIN'S:
Call our Engineering Dept (619) 744.()728
WE SHIP SA ME DA Y C,O,D, or VISA/M C.
Minimum Order $20.00 Add $3,50 Shipping
RF Parts cateioa Avail . OEM & Ouantity Discounts

ORDERS ONL Y: 800-854-1 927

~I"tt!es
;::;
~JJI~

73 Magazine · February, 1984 57



QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ-941D 300 WATT VERSA TUNER II

r-:MFJ-962 1.5 KW
/ VERSA TUNER III

R''', $229"taU •
KW PEP (+ $10)
and match any leedllne

continuouslyfrom 1.8to
30 MHz: coax,balanced

line or random wire.
Built-in SWRlWanmeler

lias 2(0)and200 wan
ranges, forwardand re

flected power. 2% meter
movement.6 pOsltlon an

tenna $witch llandles 2
coax lines (direct or

through luner), wire and
balanceclllnes. 4:1 balun

250 pl6 KV variable
capacitOl"s, 12 position in

ductors. Ceramic rotary
switch. All metal black

cabinet and panel gives
RFI protection, rigid con

struction and sleek styl
ing. Flip stand tiltstuner

104" easy vlewlng .
5)( 14x 14 Inches.

MFJ-940B, $79.95. 300 watts. SWRM'attmelef, antenna switch on rear.
No balun. 8 J( 2x6 in. eggShell white with walnut grained sides.

MFJ.M5. $79.95. likeMFJ-940B with balun, less antenna twItdl.
MDJ-944, $79.95. like MfJ-940Bwith balun, antenna swttch on

front pa n&I . les~ SWfl,lWanmeter.
Optlon.1 mobil, brlCk.t lor 940B , 94~ . 944, $5.00.

/,....--MFJ-900 200 WATT VERSA TUNER
Match" COIIX, nndom wlm 1.&-30 MHz. $49~
Handles up to 200 watts output effiCient

airwoond lnductorglmmorewattsout. (+ $4)
5x2x6 in,U...ny bllllcalver, solid stateor tube ,

Operateall bands with one antenna.
OTHER200WATT MODELS:

MFJ·901, $59.95, like900 but Includes
4:1 balun lor IJS8 with balancecllines.

MFJ..16010, 139,95, for
random wires only. Great for
apartment. motel, camping

operation . Tunes 1,8-30 MHz.

•
•

•

MFJ-949B----;;;;:::;;;;::.
300 WATT
DELUXE VERSA
TUNER II

$139~ :J~.~"
(+ 41 V.ru

TUlllr II . M.Ie"" tvery
thing trom 1.8,30 MHz.
coax, randoms, balanced
lines. up to 'mN out
put, solid state or tubes.

Tuntl out $WR on di·
poles, vees. long wires.
vertica ls, whips, beams,
quads.

Iullt-in 4:1 IlIlun.
YXNV. 50-0hm dummy
load. SWR meter and 2
range wattmeter (JOOW
and '¥1N).

6 poaltlon ant.nlll
swttch on froot panel, 12
position air-wound in
ductor; coax connectors,
binding posts. black and
beige case, 10)( 3)( 7 In.

$99' S MFJ'. "1teI1.1III1I~ tuner pICb III plenty If MW feltum.
• NIW JtyIIn;1 Brushed aluminum front. All metal cabinet.

(+ $4) NIW SWR/W.ttmltltfl More accurate. Switch selectable 300/30
watt ranges. Read forward/reflected power .

New .ntennl Iwltchl Front panel rrounteo . Select 2
coax lines. direct or through luner, random wirel
balarad line Of tuner bypass lor dummy load.

New .'rwound Inductorl Larger rTlOfe eHicient
12 position airwound inductor gives lower losses and
more watts out. Run up to 300 watts RF power output.

Matches everything from 1.8 to 30 MHz:
dipoles, Inverted vee , random wires.
verticals, mobile whips, beams, balanced
and coax l ines.

Built-In 4:1 balun lor balanced lines
1!XXI V capacitor spacing. Black.
11 )( 3 )( 7 inches , Works with all
sol id state or tube rigs.
Easy to use anywhere,

L--MFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

$329
~ Milt " V. ru Tunet' V" . It hili . 11 till fNtum you nktd

lot, incltJ:ling the new smali llf size to matCh new smaner rigs -
(+ $10) only 10 3/4"W)( 4 112"H )( 14 7/8"0.

MItdltI COIIX, IlII.nctd lin.., random wlra - 1.1 to 30 MHz. 3 KW PEp·
the power rating you won't outgrow (250 pHiKV caps).
Roller Inductor with a 3-dlglt turns counter plus a spinner knob for precise
Inductance control to get that SWR down to mi ni mum every time .
8ullt-ln 300 WI tt. SII ohm dummy IllId, built-In 4:1 f.rrItI bllun.
lullt-lnZ% ""'1M" reeos SWR plus rorwardand reflected power In 2 ranges

(200 and 2000 watts). Meter light requires 12 VDC. Optional AC adaptllf
MFJ-1312Is available for $9.95.

6-poIWon anl.nlll swttch (2 coax lines. through tuner ordirect, random!
balanced line 04" dummy load).SO·239 ccenectcrs.ceramic feed-throughs,

binding post gfoonds.
O,lux, aluminumIow-profll, cablntt withsub-cnasets for RFI protection,

black /inish, black front panel with raised letters, tift ball.
..... 9 MFJ-981, 5239.95.3 KW, 18 position switched dual Inductor.

SWRlWattmllter. 4:1 balun.

TO OROU 011 FOil YOUIl NEAIlEST
DEALER, CALL TOlL·FIlEE

800·647·1800. Cal' 601 ·323·5869
in Miss. and outside continental USA
Telex 53-4590 MFJ STKV

MFJ
MFJ ENTERPRISES. INC.

I n 414, Mlululppl Stitt. MS 397'62 '- -=-__....

ORDER ANT PRODUCT fROM MFJ AND TRY IT· NO
OlliGATION.IF NOT DELIGHTED , RETURN WITH·
IM311 DAn FOR PROMPT REFUND (LESSSHIPPING).
• One year unconditional guarantee . Made In USA.
• Add IhlpplnG/handling Ihown In parenthesIs
• e. 1I or wrtt, for tnt caulOQ, over 100 products.
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C"O MPtJiER INTERFACE

•¥OM l .... ., ." ..

"'" """' , -~~ ,,"',"u ~
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•.~ ••• • .. i .'';' - . -

Un your • ~
pel'lOnal computer IMFJ-l225 plul MFJ·l250
and communications Ior MFJ·1251~.
recer....er to receive commercial, mili ta ry ano amateur
RTTYIASCII/ AMTOR/ CW traff ic.

Plugl between rlCelm and VIC·20. Apple, TRS
SOC, Atarl, 11-99, Commodore 64 and most other
personal computers. Requi res appropr iate software.

Use MFJ(lee thll Id). Kantronics, AEA and most
other RTTYIASCII/ AMTOR/ CW soltware.

COplllllllhlftllndllllptll!l. Twin LEO Indicators
makes tuning easy, posltl....e. Normal /Reverse switch
eliminates tuning for Inverted RTTY. SpeaKer out
jacK. Includes cable to Interface MFJ-l22<4 to VIC-20
or Commodore 64. 4lhx1 !Ax4Y<i Inches. 12-15 VOC or
110 VAC with optional adapter, MFJ-1312, $9.95.

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FOR RTTY I ASCII/AMTOR/CW

MFJ·1225

$69 95

_.
_ I.OCK Wo'"

• • •
-

New MFJ-1224 RTTY/ASCII/AMTORlCW Com- AutClrnatic tracking copies drifting signal.
ptlter Interfici lets you use your personal computer Ellr 2206 Ilnl generator gi....es phase continuous
as a computeri zed full featured RTTY/ASCIt / AFSK tones . Standard 2125 Hz mark and 2295/2975
AMTOR/CWstation for sending and recet ....ing. Plugs Hz space , Microphone line: AFSK out, AFSK ground,
between rig and VIC·ro, Apple, TRS-8OC , Atari , PH out and PH ground.
Tl-99. CommO(!ort! 64 and most others , FSK keying output. Plus and minus CW ke~l ng .

U.. MFJ (1M MFJ·1Z5011251 below) software tor CW transmit LED. External CW Key jaCK,
VIC·20, ccmmcccre 64 and xanncmcs for Apple. KlntronlCI compltlble locket.
TRS-SOC, Atarl, TI-99 and most other software for Exclullve glnerat pUrpoal aoeket allows mtetac-
RHY/ ASCII/AMTOR/CW. 100 to nearlyany personal computer with most appro-

hay, polttlve tunIng with twin LED Indicators. priate software. Available TTL tines: RTTY demod
Copy Iny Ihllt (170,425,850 Hz and all other shi lts) out, CWdemod out. CW·ID Input, + 5 voe, groond.

and any speed (S-100 WPMRTTY/CW and up to 3C() AU signal lines are buffered and can be Inverted
baud ASCII ). using an Internal DI P swi tch.

Copies on both mar1llnd splct, not marK only or Un Gllto loftwIre with Apple, RAK with VIC·ro,
space only, to Impro....ecopy under adverseconditions. Clay Abrams with fRS-BOC , N4E Uwith TRS·eo III,

SlIarp I pole 170 Hz Ihlft/CW active fllter gl....es IV. Some computers with some software may require
gOOd copy under crowded, lading and weaK signal some external components.
conditions. Automatic noise Umlter suppress static MIIII cabinet. Brushed alum. Iront. 8xHb6 In .
crashes for better copy. 12-15vac or110 VACwith adapter, MFJ-1312, !9.95.

Normal/RIVlI'II Iwlleh eliminates retuning . + 250 MFJ.1223, $2U5, RS-m adlpIer for MFJ.1224.
VOC loop output drives RTTYmachine. soeaeer jacK.

MFJ Software plus MFJ Interlace for VIC-20/C-54 MFJ-1224
Sottwlre cartridgl Ilona, $49.95. Drdlr MFJ-1250 $ 9 95 $99 95
for VIC·20, MFJ·1251 f1lr CommodmM. 12
Includn Clbillo Interilci MFJ.122410 VIe-20 or e-&t.

GENERAL PURPOSE RTTY/ASCIII
AMTOR/CW COMPUTER INTERFACE
Lets you send and receive computerized RTTV I ASCII I AMTOR/CW. Copies
all shifts and all speeds. Copies on both mark and space. Sharp S pole active
filter for 170 Hz shift and CWo Plugs between your rig and VIC-20. Apple.
TRS-SOC. Atari. TI-99. Commodore 64 or most other personal computers.
Uses MFJ. Kantronics software and most other RTTYICW software.

CW INTERFACE CARTRIDGE
III"VV. FOR VIC-20/C-54

,-.. $ 39 95

High ptrlormanct CW
Intlrlacl cartridge. GIves

excellent performance
under weaK, crowded, noisy

conditions. WorKS for bOth VIC·20 and Commodore
64. Plugs Into user's port.

4 pole 100 Hz blndwldth Ictlve nit... 800 Hz
center frequency. 3 pole actl....e lowpass post detection
IfIter. Excluslve automatic traCK ing comparator .

Plullnd mlnul CW keying. Alldio In, speaKer out
iacks. Powered by computer.

IncludU Bilic lilting of CW transmlVrecelve pr0
gram. A....allable on cassette tape, MFJ-l253, $4.95
and on software cartridge, MFJ-1254, $19.95.

You can 1110 Ult MFJ·l250 (VIC-20) or MFJ-1251
{C-64j, $49,95 each, RTTY/ ASCII/CWsoftware cart
ridge. Or use Kantronlcs, AEA and others.

AIIO copy Rm with sillQle tone detection .

MFJ·1221

$69 95

SOFTWARE CARTRIDGE FOR
VIC-20/C-54 MFJ.'25OJMFJ.'20'

$49 95

RTTV / ACSII/ AMTOR/CW
INTERFACE
CARTRIDGE

FOR
VIC-20/C-64

III"
Most virulll, RTTYI

ASCII/AMTOR/CW Int.r·
f.el ClrtrldOI available lor
VIC·2{l and ccmmcocre
64. Gives you more features, more performance,
more value for your money than any other interface
cartridge available.

Slm,lnterflCt Clrttldgl works for Doth VIC·20 and
CommOdore 64. Plugs lntu user's pert.

Chooa. from wide vanity of RTTY/ASCll / CW,
even AMTOR sOftware. You are not married to one
on-bOard sOftware package. Use MFJ, Kantronics,
AEA plusmost other settwarecartridge. tape or disk.

850 Hz .nd 170 Hz shttts on receive Ind transmit.
H.. INrt end SPIel OlJtpuh tor scope tuning.
Normal/RlVln. rwltch eliminates fetuning.
TrutdUll clulnn"lNIr1I.nd .pactaetlVI nltln and

automatic threshold ccrrecnen gives good copy when
one lane is obli terated by DRM or selective lading .

bay, poslUvt tuning with twin LEO loolcalors.
N,rrow 800 Hz act lve CW fi lter. Automatic PH.
Ellr Z206 sine generator lor AFSK output.
Shilldid XCVR AFSIUPTT IntlrllCl cable provid-

ed . Plus or minus CW Keyed output. FSKout.
Powered by computer (few mA.), no power adapter

to bUy or extra wire to dangle or piCK up/radiale RF I.
Glllilpoxy PCB. Aluminumenclosure.4Vu4Vu1 ".

PDwIrful MFJ IOftwII1
cartridge lor VIC-20 (MFJ·
1250, $49.95)and Commodore 64 (MFJ-1251 .$49.95).
Plugs lntu expansion port. Developed by MFJ.

FlltUru RTTY/ASCII/CW send and receive, split
screen display, type ahead buffer, message ports.
status display, automatlc CWspeed tracKh'lg, parallel
and VICserIal printer compati bility plus much more.

MFJ INTERFACE plus MFJ
SOFTWARE CARTRIDGE

lor VIe-20 or CommodOI1 54. $ 99 95
MFJ·1228 PLUS MFJ-1250
or MFJ·1251 lor onl low price Sa ....e $20.00

SUPER RTTY FILTER
MFJ·72S ,,'/4

$ 39 95 1\1 ":' l <X,JN l'Il'I'U _~,.",. ....m... ~ . .~-
,'..' RTIY "" .. •.••. ..="•filter greatly . ...;,- • ~..,:~

Improves copy under
crowded, fad ing and weaK signal conditions. Improves
Iny RTTY recer....ing system. 8 pole bandpass actlve
litter for 170 Hz shin (21 25/2295 Hz marK/Space). 200
or 400 Hz balldwidths. Automaticnoise unster. Audio
in , speaker out jacKS. On/offlbypass switch, " ON"
LEO. 12 VOCor 110 VAC with optional AC adapter,
MFJ-1312, $9.95. 3x4x1 Inch aluminum cablllllt.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOll-FREE !!I!••
800·647·1800. C,II
601 ·323-5869 in Mississippi and out
side continental U,S ,A. Telex 53-4590.

MFJ
MFJ ENTERPRISES, INC .

Box 494, Mississippi State, MS 39762 L --'

ORDER ANY PRODUCT fROM MfJ AND TRY IT·NO
OeUGATlON.IF NOT DEUGHTED. RETURN WITH·
IN3D DAYS FOR PROMPT REFUND (LESSSHIPPI NGl·
• One year uncondltlOl\lI guarantee. Made in USA,
• Add $4.00 eeen shipping/hand lillQ • Clllar wr1tl
tar 'I'M catalog, ..... 100 productl.

... See List of Advertisers Oil pege 98 73 Magazine· February,1984 59



Bill Cikas
1617 Pardd ire Bo ulevdrd
Rod..lord IL 6 1103

Peak Your Picture With
Home-Brew SSTV Test Gear

Co from gra y scale to color bars with these simple generators.
No monitor should be without them.

Fig. 1. CMOS 55TV gray-scale generator.

80 73 MSQazlne • February, 1984

Gray-Sca le Ge nerator

The MM5369 is a crystal
cont rolled o scillator prov id
ing a square wave at 3.58
MHz. This signa l is divided
by a factor of 10 through
each of the 4017 dividers. A
35.8-k Hz signal is present on
pin 9 of the 4520 binary di
vide r. A binary code is fed
into the 4514 decoder,

Meanwhile , the 4069
clock provides a 24O-Hz
square wave to pin 1 of the
other binary divider in the
4520 package. Here, the bi
nary-coded output selects
one of the 16 available input
pins from the two 4051 dig i
ta l se lecto rs and passes
reset information from the
4514 decoder thro ugh pin 3
of both 4051 les to the reset
pin (pin 15)of the fi rst binary
d ivide r,

check repairs o r modifica
tions o n any monitor.

In addit ion to the abo ve
mentioned o pera tions. the
SSTV color-ba r generator is
useful when se lec t ing red.
green, and blue filters for
co lor slow-scan photogra
phy. It provides a pattern
with these colors plu s mix
tures of them IOta blue
green, violet, ye llow. and
white.

'"."
CAL!

O<,ITI'\I T

•

The SSTV gray-sca le gen
e rator is used as a standard
to adjust brightn ess and
contras t leve ls o n co mmer
c ia l slow-scan monitors and
to peak sync and bandpass
filters on home-brew equ ip
men t. It al so can be used to

particul ar. Thus, I have
combined these two inte r
ests into the two pro jects
descri bed here. Each gener
ator has nine ICs and few
other components and bot h
can be built for well under
$100.

• •
•
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I n my spare time I enjoy
viewing slow-sca n televi

sio n o n my home-brew
mon itor and like to keep up
to date with advances in
this fie ld. Al so, I en joy de
signing with a ll types o f in
tegrated circuits, CMO S in



Fig. 2. CMOS SSTV co/or-bar generator.
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Regulator • Filter • Suppressor

Ultra Quiet

' 291.95

'346.95
1.190.95

$445.95

• Li,,;htnin,; Spike Damage
• Disruptive Lint' Noi8t'
• Program Erron!

Prevents:
• Co mputer Damage
• Brownout lnterru l' lion~

Computer
Protection

Mti. Electronic Specialists, Inc.
171 Sou1h Main Street. Bo~ 3S9. Nat~k . M BSSBChusetts 0 1760

Torr Fr69 Ord er Desk l -BCJO.2 2 5-4 8 76

MasterCard. VISA, American Express .... 18

KLEEN
LINE@
CONDITIONER

KLR·250A 250 Wall Load
KLR-250A-1SO 250 Walt Load; Patented

Filter Isolated Sockelll
KLR-500A 500 Wat! Load
KLR·500A·1SO 500 Walt Load; Patented

Filter Isolated Sockelti
Shipping: 112.75 Land; 145.50 Air

Ask Your Local Dealer

control p in 10 of the 4053.
Th is c loc k a nd the bo lt a m
4053 swi tc h p rovide a verti
ca l sync opt ion for the gen
e rator. For about two scan
lines worth of time, the gen
erator w ill produce a 12CX)
Hz to ne. The m on itor wi ll
look at th is tone as a ve rt ica l
sy nc pulse.

The 4013 is a d ivide-by
two stage t hat ope ra te s
ident ically to the 4024H in
t he gray-scale ge nerator.
The o utput inverter is not
necessary if o ne has a " B"
series 401 3 device.

Goi ng Further

The heart of the se audio
tone generators ca n be a
good start ing point fo r o ther
projects Add a memory
(ROM) and send grap hics or
you r ca ll le tters w itho ut a
computer. Bu ild a f lying
spot scanner, vid ic on ca m
era, o r a tota lly so lid-state
SSI V ea rnera with t ho new
Reticon photodiode arrnvs
Ivec Radio Electronics,
Ma rch, 19H2, page 75) . •

Co lo r Ba rs for SSTV

The same general o pera 
tion of the gray-scale gener
ator can be redesigned to
give us the three frame pa t 
terns nece ssary to p ro d uce,
photographicallv, a slow
scan color-bar frame.

We start again with a
3.58-MHz oscil lator and di 
vide by a factor of 100, this
time m a single 4518. A 35.8
kH z signal is fed to p in 9 o f
the 4520 and a bmarv-coded
output IS available at the ad 
dress inputs of the 4')14 Al
so, a cloc k frequency of 120
HL is prov ided at pin 1 of the
4520 and a binary code is
presented to a single 4051 .

The act ion of the 4051
and the two sections of the
40S3 can be described as
switches in series Binary
data on add ress pms 9, 10,
and 11 o f the 40.11 and con
t rol pins 9 and 10 of the 4053
will route data from the
4514 pins 15, 14, a nd 18 to
p in 15 of the 4520 The tim
ing of these connections will
p roduce horizonta l and ver
tica l pul se s as wel l as full
cutoff and saturation (b lack
and white) bars when VIewed
on the monitor. When look
ing at the three fr am e pat
terns, one can see a re la t io n
shi p forming between the
width of the bars a nd the
square-wave freq uency at
the RC B select switc h.

A 555 t ime r is used as a
98/2 d utv-c vc! e cloc k to

'" Sell List of Advertisers on page 98

As t he 16 input p ins a re
swept through (top to bot
tom on the schematic), the
.118 -k HL frequency is divid 
e d by factors of 15, 1 2, 10, 9,
and 8 respectively. This will
constitute one scan lme on
the mo n ito r. The 4024 B
ta kes frequencies from the
"0" pin (pin 11) of the 4.114
and divides all by a factor of
two. The result is an SSTV
gray scale with freq uenc ies
withi n o ne percent of 1200,
'1.100, 1800, 2000, and 2250
Hz. All are 50/50 dutv-cvc!e
square waves so gray-scale
shades Wil l re su lt o nly from
changes in frequency The
only adjustment necessarv
is honzontal sweep speed.



Bob M yers KC0EW

729 Dawn Avenue
Ft. Collins CO 80524

Op Art
Include the ubiquitous op amp in your next circuit.

KC0EW tells how.

EQUATIONS

1. Va = Yin - FVout

2. Vou! = AVa

3. Vou! = Af'/in - FVOllI)

4. Vou! = Yin (A/1 + AF)

5. Vou! = Yin (A/AF)

6. Vou! = Yin (1/F)

7. Vou! = Yin [1/(R1/(R1 + R2))]

8. VOUl = Yin (1 + R2IR1)

9. VOUl = - Yin (R2IR1)

10. VOU! = - [V1(RF/R1) + V2(RF/R2) + V3(RF/R3) + .. .J

11. VOUl = (V1 - V2) (R2IR1)

input. Feedback can cause
an otherwise stable circuit
to suddenly go into vio
lent oscillation -as anyone
who's ever spent some time
with PA systems knows! The
squealing heard when a mi
crophone is placed too
close to the speaker it' s driv
ing is an example of positive
feedback- the output sig
nal is returned in-phase with
the input, adding to it and
driving the system farther
and farther into oscillation .
But if you return the output
so th at it is out of phase with
the input, in negative feed
back, you can actually im
prove the stability of the cir
cuit. Here's how it works .

Consider the simple block
diagram shown in Fig, 2. The
triangle here is used to in
dicate some amplifier (not
necessarily an op amp) with
a voltage gain of A. This
means that the output
voltage is A times as big as
the input voltage (Vin). Vin is
applied to the amplif ier so
that it appears as the volt
age difference between the
two input leads, so we're
still talking about a differen
tial amplif ier.

50 far, no big deal, right?
But suppose we add a block
which returns a part of the
output back to the input, as

••

Fig. 2. An amplifier with a
voltage gain of "A."

>_ 0"'
NOI< 'INV E. RTING

INPUT

'NVERT ING 'NPUT.,, /

Fig. 1. The symbol for the
op amp.

be used for the output to do
anything meaningful .

So we've got a part wh ich
will amplify a voltage by a
hundred thousand times or
more. Seems like just the
th ing for a stage with lots of
gain, right? Just think, we' ll
feed the input a few milli
volts (maybe from that tu rn
table over there) and drive
ou r speakers directly from
the output!

We ll , not quite. The op
amp isn't meant to be a
power amplif ier, and that
hundred-thousand gain sim
ply isn't usable in this fash
ion . Th is gain figure, called
the open-loop gain, is very
important but not like this,
The op amp, or any other sin
gle stage with this much
gain, tends to be very unsta
ble when run without some
thing to keep it under con
trol. That doesn't mean that
all this gain is useless; we've
just got to f ind the right way
to appl y it. The thing that
makes the op amp's huge
gain very desirable (and the
key to most op amp applica
tions) is the principle of
feedback .

Feedback simply means
that we're going to take a
sma ll portion of the output
of a given stage (or series of
stages) and return it to the

Simply put, an opera
t ional amplifie r is just a very
high gain voltage amp with
high input impedance and
pract ically no output im
pedance. A typical op amp
will show a voltage gain of
several hundred thousand,
with an input impedance in
the megohms.

O n a schematic they're
not much to look at- Fig. 1
shows the ubiquitous t rian
gle symbol of the op amp.
The inputs are marked +
and r , denoting the invert
ing and non-inverting in
puts, respect ively. The out
put is at the t ip of the
t riangle.

The op amp is reall y a dif
ferential-input device, mean
ing that the output is an am
pl ified version of the voltage
difference between the two
inputs; the + and - sym
bols merely give an indica
t ion of the polarity, or phase,
of the output with respect to
the input. Both inputs must

W hen the linear IC Hall
of Fame is estab

lished, it's a pretty safe bet
that among the first to be in
ducted will be the opera
tional amplif ier, or op amp.
From the venerable 709 and
741 to the latest wideband
wonders, this class of com
ponent has found its way in
to more circuits than prac
t ically any other chip.

The op-amp IC has made
possible designs that would
have been proh ibitively ex
pens ive or complex just a
couple of decades ago. You
can filter with them. You
can ampl ify with them . You
can add, subtract, multiply,
divide, integrate, buffer,
mix, and oscillate with the m.
And if you can learn just a
little bit about how to use
these versati le gizmos,
you'll find that design chal
lenges that looked almost
impossible can be simple
with some imaginative use
of "Op Art."
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Fig. 7. An inverting amplifier used as a mixer.
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Fig. 6. A non-inverting ampli
fier.

of express ing the gain of this
configuration. The inverti ng
case is a bi t more difficult to
see since the feedback isn't
in series w ith the input sig
nal. But if you th ink of it
in te rms of current - the
amount of current required
through R2 to produce the
same drop as a given
amount through R1 -then it
looks like F w ill simply be
the rat io of these resistanc
es, and we get Equation 9.
The m inus sign shows up be
cause th is is an inverting
amplif ier - Vout is reversed
from Vin. Notice that these
ci rcuits give us a quick and
easy way to build voltage
am plif iers with gains set
simply by the proper selec
tion of resistor values .

There are a couple of
othe r things we can do with
the invert ing amp that you
m ight be interested in. Since
the gain is set by the ratio of
the two resistors, we can use
the circuit of Fig. 7 as a mix
er. The output will be the
sum of the input signals add
ed in proportion to the ratio
of their input resistor and
the feedback resistor (see
Equation 10). The input re
sistors m ight even be vari
ab le, as in Fig. 8, so that you
can change the level of each
signa l simply by adjusting
the proper potentiometer.
This circu it cou ld form the
basis for an aud io mixer for
your home-brew PA system.

"'0

"' "J,
"'0

"'"' ;), ",
0

"';), • •
Vour

X

age." If Veer were an exact
copy of Vin, just f ive times
bigger, and we com pare Vin
w ith one f ifth of Vou t• w e
would expect an error vol t
age of zero. This is how
negat ive feedback contro ls
the output of the stage.

As an exam ple, look at
Fig. 4. Here, F is one; all of
the output is be ing fed back
to the input. This says that
the output will be an exact
copy of the input. Th is cir
cuit, ca lled a non-inverting
buffer, is usef ul for pick ing
off a sam ple of a certain sig
nal w ithout loading down
that signal's source - re
member, the op am p has ex
tremely h igh input imped
ance. If you'd rather get an
inverted version of the
signa l, you can use the in
verting amplifier circuit of
Fig. 5, w ith R1 = R2. (Ac
tually, Fig. 4 is a spec ial case
of the non-inverting amplifi
er shown in Fig. 6 - it just
has R2 =O and R1 infin ite.)

Figs. 5 and 6 show how
feedback is applied for the
cases of inverting and non
inverting am ps. Fig. 6. the
non-inverting amp, is prob
ably the eas iest to under
stand: R2 and R1 form a
voltage d ivider and the volt
age across R1 is w hat is co m
pared to the input. So, for
this case, the F of our earl ier
equat ions is sim ply the volt
age divider, and we can
w rite Equation 7.

Equat ion 8, a rearranged
Equation 7, is the usual way

Fig. 5. An inverting ampl if ier.Fig. 4. A non-inverting buffer.

the triangle block in Fig. 3 
the amplif ier proper- and F
is the gain of the fee dback
path around the am p. Since
we know we' re trying to f ind
some use for a large gain
amp, what happens if A in
th is equation becomes very
large?

If A is a large number,
then A times F must also be
a large number, at least until
F gets pretty small. And if A
t imes F is large. then add ing
one to it shouldn't change it
very m uch - I mean, 100,000
and 100,001 are pretty much
the same, righ t? So in Equa
tion 4. the 1 + (A x F) might
just as well be sim ply A X
F-the added one isn't go-
ing to m ake much differ
ence one w ay or another.
Well , if we drop the one w e
get Equation 5 which then,
div id ing through by A, re
su lts in Equation 6.

Now, that's something we
can use. W hat this has all
boiled down to is the fact
that if our assumption about
A X F be ing large is t rue,
then the output does not de
pend on the actua l gain of
the amplifier at all! As long
as the gain of the amplif ier
(A) is large enough to make
A X F much bigger than
one, the output of th is
whole gadget w il I depend
only on the input and the
gain of the feedback path, F.
The gain of that path m igh t
actually turn out to be a
loss; if F is one-fifth, then
Vorr wi ll be five t imes the
amplitude of Vin regardless
of the actua l gain of the op
amp w e use to bui ld it!

W hat's actually happen
ing here is that we're com
paring a part of the output
to the input and getting a
signal (Va) w hich is a mea
sure of how far off the out
put is from the desired
signal. Va is an " error volt-

in Fig. 3. Here, the block
marked F is doing just that.
We'll use F as the gain of th is
block, saying that F times
the output is fed back to the
input. In Fig. 2, the output
was just an ampl if ied ver
sion (A times) of the input.
But what's happening in this
new arrangemen t?

Well , the output of the arn
plifier-the triangle stage
still has to be A times as big
as the input. But the input to
the amplifier is no longer
just the input signa l, Vin- The
input to the amp -the volt
age difference between the
two input terminal s- is now
the difference between Vin
and F times the output. If we
ca ll this signal Va (fo r volt
age at the am pl if ier), w e can
write Equation 1 (see box).

It is this combined signal
that the am plifier b lock is
working with , so the amplif i
er output (and the output
of the whole thing, since
they' re the same) must be A
t imes Va(see Equation 2).

What w e'd real ly l ike,
though, is some rel at ion be
tween the original input sig
nal (Vin) and the output.
Well, Equation 1 gives us v,
in terms of both of these, so
we can get rid of that pesky
Va just by plugging in the
right side of 1 for Va (see
Equation 3).

This says th at the output
depends on both the input
and itself. (Wel l. what did
you expect with feedback?)
A few more algebraic tricks:
dividing both sides by Von
and rearranging gives us
Equation 4.

This might not look all
that impressive at first
glance (heck, it m ight not
look that imp~essive at sec
ond glance). bu t let's think a
bit about what it means.
Remember, A is the gain of

Fig. 3. An amplifier with
feedback.



a measure of how fast the
output voltage can change.
This will de term ine hOW' well
the op amp can track signal s
at high frequency.

Compensation is another
subject that often comes up
for d iscussions of op-amp
circuits . Here, I'm going to
have to refer you to the
manufacture r's data sheet
for the op amp you're using.
Some parts are internally
compensated, while others
will require that some exter
nal components (usually a
resistor and capacitor in
series) be added for compen
sation . All compensation
means is that the frequency
response of the amplifier is
being adjusted to ensure that
it will operate properly over
the desired frequency range.
This can be tailored to suit
the application, but for nON
you're safest st icking with
the recommended compen
sation fo r the part you're
using. The 709, for example,
wants around 2<XXJ pF and
1.5k O hms in se ries across
its compensation leads; the
741 is internally compen
sated and needs no extemal
components.

As with most res, supply
bypassing is always a good
idea -and don't forge t
you've got two supplies to
worry about. A ceramic
capacitor from each supply
lead to ground, say around
0 .1 uf. shou ld be about
right. You might want to add
more, maybe a 10- or 20-uF
tantalum if you're a good
distance from the filter caps
in your power supply or if
you run into noise or oscilla
tion proble ms.

The applications for the
operational amplifier are
practica lly innumerable
so go right ahead and see
what you ca n do with your
own version of Op Art. •

Refecenc:es

Unear Databook (1978) and V Il
ear Applications Handbook
(1978), National Semiconduc1Of
Corp,
Analysis and Design 0' Analog
Integrated Circuits, Paul R Gray
and Robert G. Meyer, 19n, John
Wiley and Sons, Inc.

place to discharge . Remem
ber, the input impedance of
the op amp is ve ry high, so it
doesn 't present much of a
path for discharging the
capaci tor.

You shou ld recognize the
way the op amp is con
nected here -it's just the
buffer from Fig. 4. O ne
might place a resistor across
the capacitor so that the cap
will eventually disc harge.
The bigger the resistor. of
course, the longer the cap
will take to discharge and
the closer the output will re
main to the peak value. This
circu it can be useful In

ta iloring me ter responses,
suc h as slow ing down the
response of some of the new
bar-grap h displays so that
you can fo llow them more
easi ly.

Th is shou ld give you
some idea of how to use the
op amp for various jobs, and
maybe a lready you can
think of some applications
for the c ircuits I've shown.
There are, though, a few
practical considerations to
keep in mind.

Fi rst, the op a mp usually
will require both positive
and negative supply volt
ages (though not a lways 
see National Se miconduc
tor's Linear Databook and
Linear Applications Hand
book). These supply vo lt
ages must not exceed the
rating for the part you' re us
ing a nd will always limit the
maximum amplitude allowed
for the output Make sure
you're not asking fo r so
muc h gain that you'd ex
ceed this limit, o r the output
will clip at the maximum.

Also, while most moclern
op amps include some form
of cu rrent limiting on the
output. try not to use it
Keep you r circuits running
so that the op amp is run
ning well within its max
imum cu rrent-limit spec.

You shou ld also be aware
of the bandwidth and slew
rate limita tions of the part
you're using. Slew rate, usual
ly expressed in something
like volts per microsecond, is

,
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whose output depends on
the freque ncy of the input
signal-in other words, a
filter. Active filter design is a
topic wh ic h can (and has)
filled textbooks, but Fig. 10
shows a sample circuit to
demonstrate the op amp's
use in this a rea. Active filters
tum out to be much simpler
to design a nd build than
their passive counterparts,
due to the ease of isolating
sections of the filter a nd the
elimination of the need fo r
inductors.
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Fig. 11. A peak-detecting circuit.

fig. 9. A differentia l amplifier.
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Fig. 10. A simple active filter.

Another interest ing use
for the op amp is the dif
ferential amplifier shown in
Fig. 9. This circuit's output is
related to the difference of
the two input signals, V1 and
V2. Note that the COlTeS"
ponding resistors on either
side of the circuit are equal in
value- R2A equals R2B,
etc. The ampl itude of the
output is still set by the ratio
of the resistances, and is ex
pressed in equation II. This
c ircuit can also be used for
level sh ifting. if one of the
inputs is fixed to a reference
vo ltage. A couple of applications

But why limit ourselves to show some other uses of the
just resistances in the feed- op amp's characteristics.
back loop? If we use some Fig. 11 is a peak-detecting
reactive com pone nts in this circuit He re, the capacitor
path (capacitors and indue- charges to the peak voltage
tors) we should be able to present at the input and
come up with a c ircuit stays there since it has no
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Fig. 8. Mak.e the input resistors variable and you have the
beginnings of an audio mixer.
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• Frequency accuracy, ± 1 Hz maximum - .woe to + 85DC

• Tone length approx imately 300 ms. May be lengthened ,
shortened or eliminated by changing value of resistor

Food for thought.

Wired and tested : $79.95 = iV/SA !
~ . - -

IIlIIIlCOMMUNICATIONS SPECIAliSTS
426 West Taft Avenue, Orange. California 92667
(800) 854-0547/ Californ ia: (7 14) 998-3021

• • •
peak-to-peak.

• Instant start-up.
• Off position for no tone output.
• Reverse polarity protection built-in.

Group A
67.0 XZ 91.5 'ZZ 118.82B 156.75A
71.9 XA 94.8 ZA 123.03Z 162.25B
74.4 WA 97 .4 ZB 127.' 3A 167.96Z
77.0 XB 100.01 Z 131.83B 173 .86A
79 .7 SP 103.5 1A 136.5 4Z 179.96B
82 .5 YZ 107.2 1B 141.34A 186 .27Z
85.4 YA 11O.9 2Z 146. 24B 192.8 7A
88.5 VB 114.82A 151.4 5Z 203 .5 MI

• Frequency accuracy. ± . 1 Hz maximum - 4O"C to + 8SOC
• Frequencies to 250 Hz available on special order
• Continuous tone

Group B

TEST·TONES: TOUCH-TONES; BURST TONES:
600 697 1209 1600 1850 2150 2400

1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 94 . 1633 1750 2000 2300 2550
2805 1800 2100 2350

• All tones in Group A and Group B are included.
• Output level flat to within 1.5db over entire range selected.
• Separate level adjust pots and output connections for each tone

Group.
o Immune to RF
• Powered by 6-30vdc. unregulated at 8 rna.
• Low impedance low distortion adjustable sinewave ou tput 5v.

OUf new Universal Tone Encoder lends it 's versatility to
all tastes . The menu includes all cress. as well as Burst
Tones , Touch Tones , and Test Tones . No counter or test
equipment required to set frequency-just dial it in . While
traveling , use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery. and is available
for one day delivery,
backed by our one
year warranty.
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UPGRADE-ABILITY

* High resolution and color video
* 10 walls output
* Broadcast standard sound

TC.1 PLUS * Tunable downconverter and preamp

Connect to the antenna terminals of any TV set , add a good
450 MHz antenna, a camera and there you are .. . Show the
shack, home movies, computer games, video tapes, etc .
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ATV TRANSMITTER/CONVERTER

$399

The RC-850 aeceeterccotrcnerts unique > it's designed not tobecome obsolete. In
a world of - otanned obsolescence" a product designed lor the future stands out But
designing high technology equipment to withstand the test 01 time requires foresight,
experience, and commi tment

The '850 controlle r is designed to be upgraded through software and hardwareoThat
means access to the tatest technology and innovations. without getting lell behind r he
850's original Version t software blew the socks 011 our competition. veretcn 2.0 blew
the socks oil our customers. Now our Version 3 softwa re will have an unparalleled
impact on your repeater.

The '850 represents years of experience in design 01 commercial microcomputer
controlled repeaters. It' s the first controller with remote programmirlQ- The fi rst wilh
synthesized speech. The first with scheduling, pag ing. mailbox. voice metering. and
more. No one has as many features. Pe riod

AI ACC. we're committed to preserving your invest ment in your repeater. And to
bringing innovation, excitement, and fun 10 your group. With a fu ll line of super ior
products. And support second to none.

We have set the standards for repeater cont ro l. Now we're raising them.
The RC-850 Repeater Controller . , . leading the way.

Call or write for detailed specifications

MAKE YOUR REPEATER A WHOLE NEW ANIMAL
WITH THE RC-850 REPEATER CONTROLLER

MODULES
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Eugene MOfRdn WB7RLX
1311 ( ross Street
Ogden UT84404

Put the DX World on a Screen
Everything you need to know about a country can be at

your f ingertips. All you need is a VIC-20 and this program.

HOW many times have
you been sitting at

your receiver li sten ing to the
ox come in when you sud
denly heard a pref ix that
you cou ldn't identify at all?
Well, if you own a VIC-20
with at least an BK expan
sion cartridge or an Apple II
Plus, your worries are over.
W ith this program, all you
have to do after loading it is
enter the pref ix at the key
board and a variety of
pieces of helpful informa
tion w ill appear on your
screen .

Immed iately available to
you w ill be the name of the
country, its latitude and
longitude, pref ix, antenna
bearings, and distance in
miles and kilometers. At the
touch of another key, the
computer wil l check for any
other country listed by the
same prefix. If you st ill are
unsure of the locat ion of the
country, the computer can
indicate which countries
border the one in quest ion.

In the Apple program,
many of the major cities in
the United States and
around the world are includ
ed in the data so that you

can determine exactly how
far it is to New York, Denver,
Colorado, or even Paris,
France. In the program for
the unexpanded VIC, on ly
major US cit ies have been
included in the data A use
ful feature of this program is
that the user can customize
it for ind ividual needs. If
you are a VHF ent husiast,
you can enter cities located
within your listening radius.

Adaptabili ty

The locator program can
be adap ted to almost any
size of memory from the
V IC-20's small 3.5K to the
Apple II Plus w ith its 48K. I
have found that in order to
get all the prefixes in the
world excepting the US, one
needs at least 11 773 bytes,
or 12K of memory.

With this program, bear
ings and distances can be
figured by the latitude and
longitude on the keyboard.
In this mode, the computer
can perform a search and
identify the countries locat
ed around your coordinates.
Another feature of this pro
gram is that if you enter the
name of a country or island
on the keyboard, the com-

puter can tell you where the
country is, its prefix, anten
na bearing, and distance. At
the touch of a key, the coun
try 's alternative prefix is pro
vided, if it has one.

Program Run

After load ing the pro
gram, type in the RUN com
mand. At this t ime you w ill
be presented with the fol
lowing main menu with fou r
select ions: (1) Country or
City, (2) Pref ix, (3) l at itude
and l ongitude, and (4) Q ui t.

For our fi rst example, let's
take select ion (1). Key
strokes: 1<RET> . Now you
wil I be asked to enter the
name of a country or city.
Enter the name of the coun
try in quest ion. For our pur
pose, enter ITAl Y. Key
st rokes: ITALY < RET>. The
screen will clear. Then the
flashing prompt SEARCH
ING DATA will appear, If
the informat ion IS not
found, the screen will clear,
a prompt will say END O F
OATA, and the program will
return you to the main
menu. If the data is found.
the screen w ill clear and the
information wil r appear.

First will be the name of
the country. Next will be the
lat itude and longitude, fol
lowed by the pref ix, antenna
bearings, and the distance in
miles or kilometers. At the
bottom of your screen will be
the prompt I F7)~SEARCH

DATA O R HIT ANY KEY. If
you press any key, you will
return to the main menu. If
you press the F7 key, the
computer wi ll search for any
other listings for the country
entered. If there are none,
the program wi ll return to
the main men u. If there is
another prefix, the alterna
tive prefix and the country's
data will be provided.

NO'N let's go back to the
main menu again. let's pick
the second select ion. Key
strokes: 2<RET>. You will
now be asked for a prefix
For our example, let's use
TT. Keystrokes: TT<RET>.
Again the screen will go
blank and the prompt
SEARCHING DATA will ap
pear. When the data is
found, the prompt will stop
flash ing, the screen w ill
clear, and the information
for the Republic of Chad
will appear. If you press the
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F7 key. the com puter will will go through its data file
search for any other coun- and locate any coordinates
tries listed by th e prefix within 20 degrees of the
n . Finding none, the com- search area. If the computer
puter wi ll return to the main f inds any countIy around the
menu. en tered coordinates. it will

For the third selection, stop the search and print the
keystroke 3<RET>. The data on the screen. If you
sc reen will clear and then a press the F7 key again, it will
prompt will appear asking continue the data search for
for latitude. If it is a north another country around your
latitude, enter the number coordinates. When the pro-
as a positive number. If it gram comes to the end of the
is a south latitude. enter data fi le. the screen will clear
it as a negative number. For and the prompt END OF
example. let's use negative OATA will appear and return
45 degrees. Keystrokes: - 45 you to the main menu,
< RET>. If you enter a num- The last select ion o n our
ber larger than 90 or less than menu is number 4, I do not
negative 90, you will get an think this needs any expla-
e rror message and be asked nation .
for the information again . Now that we have been
The program, as we say in through the programs, let me
computer language, will no t point out a few things. First,
crash. when entering a city or coun-

After you have ente red the try name, it must be spelled
latitude and pressed the R~ correctly. If the country in
tum key, another prompt will quest ion is an island, it
appear requesting the longi- needs to be entered as such,
tude. Enter east longitude as e.g., CAICOS IS. Secondly,
a positive number and west when entering south, north,
longitude as a negative east, or west, there should
number. For our example, be no space between the ab-
enter a positive 120 degrees, breviation, the period, and
Keystrokes: 120 <RET > . The the name, e.g., W.SAMOA.
computer will not accept any Whenever the word Saint is
number larger than a positive used , it should be abbrevi-
160 Of less than a negative ated as ST, e.g., ST. VINCENT
160. A prompt will appear to IS. This is done to conserve as
ask you if your data is correct. much memory for data state-
Enter either a 1 for Yes or 2 for ments as possible.
No. If you type a 2, the pro- I chose Basic for the pro-
gram will ask you for the cor- gram because of the len-
reet latitude and longitude. guage adaptability, and th is

Our data is co rrect so you makes it easy for the user to
can press 1. The screen will cus to mize the program for
d isplay the latitude and longi- special needs. A big gun DX-
tude, the antenna bearings, er may want pre fixes from a-
and the distance in miles to ro und the world whil e the
the coordinates you have ne t operator may want only
en tered At the bottom of the cities across the nation.
screen you will find the The program design is as
prompt (F7)=SEARCH DATA simple as I could make it to
OR HIT ANY KEY. Any key accommodate a lack of
will return you to the main mernorv . Rewrit ing the pro-
menu , If you press the F7 key, gram for the Sincl air, Atan.
th is screen will fi rst clear and or the TRS computers
th is prompt will appear. I should no t be difficult. As
Will SEARCH MY FilE FOR you look th rough the listing.
DATA ON lOCATION NEAR you will notice a few spec ia l
YOU R COO RDIN ATE S. characters, The se generally
HOW WIDE O F SEARCH IN conce rn the screen display.
DECREES' You can e nter any For a definition o f some of
number between 1 and 360. the VIC specia l c haracters,
l et's enter 20. Keystrokes: refe r to the sam ple run
20<RET>. The computer accompanying this article .
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For a look at how the pro
gram works, start at line 10.
line 10 is whe re the main
menu is printed . l ine 24 is a
very important li ne. This is
where the user puts h is infor
mation concerning his lo
cation . ClR will dear all var
iab les. RESTO RE re turns the
data pointer to the start of
the data state me nts . The
variable A is the lati tude o f
the user's Q TH. II is the
variab le for the user's longi
tude and SPS is the name of
the user's city and state. line
25 is the input line for your
se lect io n from th e m ain
menu and line 26 sends th e
program on its way.

l ine 50 is the start of the
routine for entering the
name of the city or co untry,
C$ is the name of the coun
trv we a re looking for. line
55 is the gosub that sends
the program to the read
statement and a line o f data
is then read , After the data is
read and the variables Z$
prefix, l$ name of th e city o r
cou ntry, B lat itude, and l 2
longitude are fi lled in. then
the program compa res the
lS and the CS. If the l$ and
( $ are the sa me, the pro
gram goes to subroutine 500
and then to li ne 200, the dis
play routine. If the variable s
are different. the com pute r
reads another line of data .

line 57 chec ks to see if all
data has been looked at. If it
has, the program goes to line
250 and does an end-of-data
routine. l ines 60 through 64
work the same as line s 50
through 58 exce pt that the
variab les H$ and Z$ are
co mpared for a match.

l ines 70 through 84 are
the routine for entering the
latitude and the lo ngitude .
lines 85 through 110 are the
area where I put the gosubs.
line 85 is the e rror message
for whenever the user inputs
data the computer cannot
use . line 100 is the f lash ing
SEA RC HING DATA prompt
and the re ad state ment. l ine
110 is a delay loop.

lines 200 through 227
contain the routine which
d isplays the information

after it has been processed
by the math subroutine lo
cated o n lines 500 th rough
900. line 200 prints the
val ue of l S, the name of the
state o r country. l ine 201
prints the lat itude, B. Line
202 prints th e longitude, l 2,
and line 205 prin ts the pre
fix. Z$ . line 210 prints anten
na bearings, R2, derived
from th e math routme. line
215 prints th e name of th e
start ing point, home Q TH.
a nd the distance in m ile s
from SPS. line 220 prints the
d istance in kilometers f rom
SPS, line 224 pnn ts the
prompt at the e nd of th e dis
play, (F7)~5EARCH DATA
OR HIT ANY KEY

At this prompt, the pro
gram wa its for you to press a
key, If you press th e fun c
tion key, F7, the progra m
w ill go into the se arch
routi ne depending on what
selection yo u choose from
the main menu . lines 227
through 230 take care of th is
fun ctio n. If you press any
othe r key, the program w ill
return to the m ain menu,
line 232.

line s 235 through 244 are
the search rout ine used for
main men u selection num
ber 3, the latitude and longi
tude . line 239 c hec ks for the
end of data lines 240
through 243 fi lter the va lue
of the lati tude a nd longi
tude read in the da ta sta te
ment. If a ll conditions are
met, the va lue of the va ri
able s is fill ed from the math
routine (lines 500 th rough
900) and fo ....varded to the
display routine . line 250 is
th e exe cuted line whenever
the data read stateme nt
reache s the e nd of the data
(line 3<XXJ).

Mafh Routine

The math routine wa s de
rived from two sou rces, the
ARRL Antenna Handbook
and a math routine used
in a program published in
The Ciant Book. of Computer
Sohware (1st Ed., pp. 264
265). I made a lot of cha nges
in o rde r to save memory,
but basically it works th e
same. The m ath routine is
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"~T~~1'4 r_~~ , e , _~ , , "" ,,~, T" .,~ ~ . H. 4 "9. , ZF<N~ ' ~ - l ~ , ::ll' , ~J ' ,"'l BI~ , - , ~. ""
T"l' ~?t ' ~ , ', l_lT.? 4C. · ' "'. 1 "fPP~ lEOt<E, 8 , - 1 1 , 9N2. ~ . ~fIl ""S l ~ , ~ , I ~'
T '~ ' ~~~' " . • '" " '''~ I A ~, \ ~2 , ""'6 f. ,",,-~~~ I R , 5 , 117, ?rt8 5~~~__ , 4 ' 1 I~ , ?H l , NEPf\l, 2

Program listing.
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l M~ n«T~'''' ' ''''II: PHSF'~ , ~ . , ' ~ - ?,r,c · O ' -'f P~S!'Y 15 . 4~< . - " ,~ ,lR. £ S, ~' ,- 3

1O,~ "~ '~H~ , ........' AA" , 4 ~ , <c" ,Hr. ," , ,,,,,~,,~, . 7 ' "', ~~ , ~w IT<' i>\.""' ~ 4 " ~ , '*' , l IE[ ~><STnH , •
7 ~ , 4

' ~3 ' 1'~' ~H~~ , '- T£' '''-''5Tfl~ 47 , Q. ' HC .. E[ \!f\!lDP,0 , - 78 MC8,fjfll FlPW..o5 IS •. - .3 , - 'K'.3
1 ~ 32 {lIn_ ,'" TTl 18, - re. s. HI "OC'N"<l [ At! ~E~ . ' '3 . _7~ , ~. C'Cll ONS I R , s . -7~. ~ , KOPE R , '1
7 , ' 2 7
I O';~ 1"'1 _ ~ ,O"""JlH. I R I S ., ~q . ~ I "" ~,""I.PEi.O I S., 3 . ~ . -31•• , "'-, ~Cll'EA , 17 ' 127
1 ~J4 I 'RT~f<I'~, ,E~P"'lf BRI ~ I RDNCRI'Of> C.f"f, 14 -80 ~n, SE~l>fII<E -. l OC'flCflOOO C..... '
1 4, - 8~

I ~~ l)f\T"' S4 ,OFI>PR", ~ ""~ ~ ~OIolCRD[' 1> CR Y, 14 -~~ H' ~ , SA>' For'I"'E S 1>. 13,-83
I~"6 l"'T~~~ , ~>'IN"''', ~ ,-M ..., Hr.'''W~HS I S . , 1~ - R6 , "" " WAH IS . , 44 '-06 . 2 .. H, , THRll ""D
,1 ~, ' 00
W37 lJAlAo<V,V~ T H"" c , r • . 4· . ~4 '~ .~C , ~Z, S~UUI R "'~B I", ~ 4~ , 7Z ,S".'Dl ~ ""A~ IA , ~ ,.,
1 ~;8 T'~TA1,[1F\L ''', 4? , 12 ,I T.S1 Cl l~ ,37, 1 ' ,I~ 5""'D I ,"IA, 4~ ~ · IN,"'~UI~IR,4~ ~

1" >9 lo'TA 1A_,lI' ' F1i>..... , '"' , n~ ..JD ,r>C·" <.RI<_ A 1<, .. ?13-l 4 ',~A, . rx"" _PR I & ,, 3~ . ~ l~. ~
1 04~ f<~'~ 'u " 1~","I - T')P I -5H I MR IS ... 2 '1 , ",4 f ~l , ~I \iAMI - TDO I - SHINA 1 5 ., .', 1~

, ~ .. , tJATA 1T MCJ'¥:«-IA ,40 l OO,-' ~ ,5'I"Jl_U IS . ,7~ .~ , 1 6 ,lA .SVf'U""'D 1 ~ ., 78 . ~ , 1 ~

\"-1 1 MT~r.O .S"'" ~_D T' . ,;'~.~ ''',.] " , lR" M~YE~ T<. ,7< , - ? lR , I~N N~VE~ IS • . 7' -~

1 ~" AA TRl P , ''''' ""ym 1' . ,7 2 . _ ~ , JY , .l'll'D'J>< , 1 . 2~.. n B'" EO 1, . , . L 178 , ~H l , B""EI> IS
.. 1. 1 ~~

1~. ~ r,~ T"",~ H<~ ' ''''D I s . ' - 178. " H l , HOWl R~ ~ 1 ~ ., 1 , - 173 , ~C 4 ' ''''VA5~A I S . , l~ -7~

'~40 fiA T""'P l , t ""\"~'S~ IS . ' ·.,-7", t C~ , ( ~"r)l P 'E IS .,B 14~ ~T·4, ~L1''''HRNf'IIf() B~Y '~ . 1 , 

C~. I
1 ~4 ' ",Hw e"' , _PI "'''' 1 ~ .,I E" \ '~ , n<lJ , M~~ I ~"R I , . 1 ~ .14~ , 'G6,OIJAN I S . , I 'J , 1 44 . ~

W4~ ~~1'" H2, [~"'" 1;. , 13 , ' 4' . ~ , ' f46 , HF<~~ 1 1 IS . .ae , -1 ~ 7 . ~, ~~ 7 , ~lJI"E 15 ., :1 7 ,-.;"8
1M " D~T~"'", 1",,~qro, 15. ,1 7, _ ''' ' ~H, . '[JI-fl"3 TON I,. 17 - 16~

I~~~ ~A" .'-"" MIl." ,,", I ', . ,~" , - '77 , ~ N' ~ I D~H" IS . .za -In ,~N, ?UE I>TO 1> 1(0 , 18 , · 66. 5
,~" j<R'RVP6,' I'-":,Mf<H ~F''' , 7 , · l q , .~~ . n ~[.''ffl 'E~' , 7 ,·- I"'J ,'~6 .. JAN I ~ l ~ . - ."-' 6 A
W~2 ~~T~' '''' , P'''_~'PR 15 . ,6, -1 " 3 , KS6 A~'E I> . S~'lOA ·, 4 ·17~ .~,"HS , "'''H . S'''1')~ - 14 -17",I~~8 "Al ~' V4 ,v 1 ~r,]" " ., <7 . 4 , _ ,,, , ..~~ ~"'" IS . I ~ . I o~ . 4, l~ , _ ""'" ,6< ' 1 ~

1," ,4 l 'A1~' ~9 ,<J<>VE IS . , 19 , 160. 4 ,~~~ . MA051'"'- ~ 15 ., I~ , I ~0 , LB ,__Y.' 6. , 10
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' ~',T r,pl ""'-+ ,,, ~, ~Hn, e 4 '.~ ,'IF " " RHP , " , '~ . 0.... , RL ""D I S., M . 1 , 2~ ,O.)A · 1"IfIP' ET 'EE~
, ~4, 21
1e-e I'RTf'/De CO£[ K'<.LOI"": 1 ~ .se I ? [IN , BE~~ W M, ~~, ., O~, G<'£EljlR~I' , 7~ , -4~
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Line 500 conve rts A to ra
dians. Lines 510 through 545
determ ine the value of land
send the program to the cor
rect place as determined by
that va lue. The variable X is
used to test the value of L.
The first part of line 610 con-

performed only when there
is a match between what is
input by the operato r (Jines
50 and 60) and what is read
in line 100 or when latitude
and longitude are entered,
main menu selection num
ber 3 (lines 70 through 84).



'- "'N HOW 00 YOU WA NT ME , ,
Display: ··MAlN MENU" TO lOCA.rs 0.4T" ? '- -,,<RO> '- 2O<An>

HOW DO YOU WANT ME 1.,COUNTRY OR CITY Display: LAnTUDE? Olfll)lly: SEARCHING DATA

TO LOCATE DATA? 2. PRE FIX '" Display: AUSTRALIA

L COUNTAY OR CITY 3..LAT. &. LONG LONGITUDE? LATITUDE ·~

2.,PAEFIX 4.,QUIT , LONGITUDE 130
:U.AT. &. LONG. ,- "An> '- 12O<RET> Pf'IEF1X: VI(,

"'.•QUlT Dlaplay: ENTER PRE FIX Dlaplay: LATTTUOE? BEARI NG: 2e8

'- 1<RET> , ' " D4STAt<tCE FROM OGDEN.
Display: ENTER COlJNTR'( OR CfTY. Type; TT<RET> LONGrtuDE? ,r"", Display: CHAD ,"" 8780 MILES

'- ITALY<RET> LATItuDE 15 IS YOUR INPUT COR- 1<1.130 KILOMETERS
Display: SEARCHING DATA LONGITUDE 1\1 REe T? (Fn .SEARCH DATA OR
Display: ITALY BEARING: 50 h oYES 2 ,. NO HIT ANY KEY

LATITUDE "2 DISTANCE FROM OGOEN, TyptI: l<RET> Type: (Funclion key FT.1
lONGfT\.lDf:: 12 ""N Dlaplay: UnTUDE ..-5 Display: SEARCHING DATA
PREFIX, I 1"37 MILES LONGITUDE 120 Display: AUSTRAUA
BEARING: 39 u see KILOM ETERS PREFIX: LATiTUOE ·25
DISTANCE FROM OGOEN, (f1) _ SEARCH 004TA OR BEARING: 246 LONGITUOE 130

"'AN HIT ANY KEY DISTANCE FROM OGDEN. PREFIX : AX

5699 MILES Type: (Any hy.) "',H BEARING: aee
9171 KILOMETERS DI~play: (Returns 10 the main 9Il64 MILES DISTANCE FROM OGDEN,
lFn .SEARCH DATA OR menu.) 1587. KILOMETERS "'AN
HIT ANY KEY DISPlay. · · MAIN MENU·' (F7). SEARCH DATAQR 8780 MILES

'- (FUl'lCl kNl ~ey F7.a located HOW 00 YOU WANT ME HIT IVlY KEY 1.&130 KllOfolETERS
on U". lower righl aide of TO LOCATE DA.TA.? ,- (function key F7J 1m _SEARCH DATA OR
the VlC~ 1..COUNTRY OR CITY DISplaY" I WILL S£.,I,RCH MY FILE HIT ANY KEY

Display: SEARCHING DATA 2•.PREFI X FOR DATA ON LOCATION Type: (Funcllon ke y F7.)

Display: END OF DATA 3..LAT. & LONG. NEAR YOUR COOR· Ollplay: SEARCHING DATA
Displ ay: (Returns to the mai n • .QUlT OINATE. Display: END OF DATA

menu_) Type: 3<RET> HOW WIDE OF SEARCH Display: (Prooram 'elu rns 10 "",in
DiS9lay: • · MAIN MENU'· Display: LATITUOE? IN DEGREES? - I

Sample fun.

verts land B to radians. The
remainder of line 610 com
putes the distance an gl e,
looks at its va lue, and
checks to see if it is positive.
If P2 is less than 0, 180 is
added to its va lue (line 645).

After P2 is taken care of,
the program moves to line
650. line 650 computes the
distance in miles and ki lo
meters . line 655 computes
the bearing angle and con
verts bearings to degrees
rounded to nearest tenth .
lines 670 and 675 determine
which quadrant the bearing
angle is in and ad just the de
grees. Line b80 makes some
adj ustments to the va lue of
B2. Line 690 makes adjust
ments to the va lue of R4.
Lines 710 through 865 per
form any necessary adjust-

ments to the va lue of R2, the
bearing angle, and send the
program to line 900. This is
the RETURN statement used
to send the program back to
the main program after per
forming the subroutine.

I have not gone into a
grea t deal of explanat ion of
the math routine as the pur
pose of this a rticle is not to
expla in the geometry. If you
would like a better explana
tion of this subroutine , I sug
gest you consult the ARRL
Antenna Handboc>k or any
othe r advanced math book.

Conclusion

I hope th is program can
be of he lp to some of you , I
have used it a lot r have
needed to make some sim-

pie changes in the data
statements, but I have
attempted to keep the pro
gram simple enough so that
changes can be made easily.
I know that this program will
have to be updated occa
sionally. I used the most cur
rent information available.
Most of the locations are
figured to the center of the
country, give or take a de
gree. Most of the sma ll is
land lati tudes and longi
tudes have been taken to
the tenth of a degree to
make the data very accurate.

If you find that you do
not have the time to type in
the program, I will send it to
you on tape for the VIC. The
cost is $5,00, and I need to
know the amount of mem-

ory you have. I also have
this program for the Apple 11
Plus and the VIC-20 on disk
for $9.00. (Checks should be
made out to me at my ad
dress, above.l If you do take
the time to type it in and run
into trouble, write to me dc'"
sc ribing the problem you
are experiencing and I will
try to correct it. I know that
no program is perfect.

The re are many th ings
that can be done to spruce
up the program, especially
the Apple ve rsion. My main
goal was to keep it as simple
and efficient as poss ible. but
you can have some fun try
ing to spruce it up a little .
You can always add more
data as you expand your
memory configuration. Have
fun and good luck! .

AMATEUR AND COMMERCIAL
COM MUNICATION SERVICES

• (9
• I

u.· •(!) (!) l
• • • • • <>

W AJtIf!:R HD..L

. 2 x 20 Ml1z, 1.1.. , 2 mVlcm
• Timebase 40 ns - 0.2 slcm
• Trigger Bandw,d tn 30 Mhz

;;I

........ ..-_._-
. 2O MHz 011 . 1rrece
• Built-in Component Tester
• X-Y Operat,on 11 .1 R_ tio>

RTD- ll Dt:1UI,.. !'I.H. 03038

- TESTS -INSTALLATIONS

-MODIFICATIONS - EVALUATIONS

-REPAIRS

-ALIGNMENTS

··F.C.C.l~":'~"~':::::;:' 0-... ~1'IP"lOO.. (ship ~...clotMcl)

· S-od o.u P.iio lkl $ ... lahIp ....... and~It'I~! ' . allft endorwdl
. _ .... ull10 o.u

· · T~ w.e. by F.C.C.~*""'~ ...... h ....' "'Pl'ir. _ t
and",-.I '_~ 10 gift,... -.Its you can count Or\.
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Mounl alns of Ne... South Walea (\'1(2),

...1'M!.e il "''' pul to good use as a safety
device on I,.., narrow. sl l\flP hi lla. but ....th
lhe show.ng of tl'\&' 111m Convo~ . all of t,..,
real of A.., l rali. became . ...are o t """I
...as 10 lleCOn'MI • Io*a 01 27 M Hz to am.·
teu l I.dlo in ,6, ual l a lla and a hsadache to.
our Depallmenl o t CommunIC.liona, but a
boom lOf .maleur radio.

With the inl ......t creal ed by ca. i t d .d
not lake long lor~ 10 rMloze that
....th ......,4f\Creaajng chaoa on 27 101 Hz.
there ~ad to be aomelhing belt.... in the
tield o t communlcatlona. It re here th at
both the Wllelesa InSlilute of Auatralla
and the DOC. 10 lheir cled!l. got togel"""
...i th the resu ll be;ng. NOVice cl ass 01' 11"1
ateur lic.&n".

To pasa Ihis. you haO to ans.....
5().quest lon. m ult i-choice papal on rel.·
tlv"ly easy elec t. ic. 1 la",a. oper ating pro
cedures . and basic .adlo 1 ~8Of)', You .1$0
h.d . 3Q.questlon paper on ' u lea and regu
IatiOna (mutU-choic.\. Yoo' CW test ",as
.t 5 ....pm. sencI.nd recei....

II you passed Ih•• ezam. you _e .1·
lowed 10 oper.ta both SSB and CW on •
sec tion 01 10, 15, .nd 80 metSIS. ...itn •
maximum pO...el OUl put Of 30 Watt. PEP.
A few oountrillS h' ''' been Ihlnk ing of alao

-..1>-_ - '
--

AUf/ine H.",ry VK3Yl.

menl, to tneee da ya. when ahe Is ualng
Dr.ke eQu.pment.

Ausl .ne la quite proud 01 some 01 """
ea rl.. • ...a.d ach i.._.ts. some 01
....hlch are: lhe h f$t to WOfl< WAc;.YL cer
1IIIcate No. 22 for Ihe YL·DXCC Irom Cana
da (hand,pllnted in gold), .nd trom Heath·
e. Mitchell VK3AZU (the desigilflt o f Ihe
AI.,. a",a.dj, • certiflcale tor being lhe
firSI VK YL 10 ._i.... Ihia ....ard.
~ are Ofl1y a f_ 01 the v..ious

award, ",ust ine l'ias to """ credil. She rs
a lso . found.llon member 01 Yasma. ",.n
ning Certi tic. te No, 7 In the preatlgloua
Yaame . ...a'd. on" In front o t tee f.mous
Don wenece weAM ......no fiIOl Cert i ficete
No. 8 In 1gao.

Whoat more CiOn be sa .d .boul • woman
-.rfMl• • ttar Sot years o t .maleur..ad.o opet.

. lIng. I. alill h..rd In th. plleupa. keeping
he, op&/atinglachniqU8a In CW and SSB
aharp, Jual In case Ihere COlTl8a 011 tM al.
one o t Ine tou. oounl r iea she stiil needs to
ha......ort.ed lhe 101.

88a. ",u, t ine!

C8 RAOIQ

CB radio haa Deen ootn. b lessing .nd a
curse to amaleur rad io In ,6,ust .all• . II
at arted "" I h lhe Ifuck..... In th, Blue

POiM Cook, l Q,13: Th. W. plti /" wfllCfl Au, tln, 3YU3D6 m.de flel /iy ing o:/'Out. (Pic ture
f1 /-..n to flat Oy Jim 3NYI38(J.!

Aa lhere ",as no comme.c ia l gea r av. iI ·
.ble for amateurs In thoae daya, Austine
learned at 'n eally stage how to gel In"
beat 001 of a home-brew lW'll~npyt

I'.namlll..... To get the crysl .11 lOf her
satl. she used 10 do. tOUt' of the ci l y aph·
ci.na. lI"lhng lhe' r broken or .ejecl ed
qua.u IflnMtI;• • nd. it auccesalul. would
hU' ry home ...ilh them to ll.ind he. o",n
cryst.la.

With this type of equip<Tl8nt. Austine
hild """ first CW conlacl inlo Bel9'um on
seotembef 30. 1931, ...i th Baron de ,.
RoueI'M! ON-tHM. To commemorate this
conl.cl, the Baron aenl he. a bronze repli.
c. of ine Sacred Gu.rdian Monkey o t
Mon s. She a lso had a auccessf ul conl act
",.t h . South Afr ic.n .maleul In Ille ear ly
19305. using a UV19\l l ube fed ...;th dry

~ll....ies. ....Ih lesa t!\an 1 W.ll of inpul
power. in . portable a.tualiOn.

Being an adver1turoua yQl,lng ",.ap of •
glrf. Auatine ",ea lond o f hora...~ck rl d lnll
and driving a li llie spO.la car . plu a riding
molOf bi kes. I! was on ly n.lural. the.efor".
to t.ke up flying. On St!ptemt>er 6. 1933.
. he became the first 1IItOffIan ' llI'Tli tted to
the Royal A"'l ralian Air Force Radio Reo
_ . tl'M! "~,, ning fOf wIl ich .nchlded lIy'
ing around In a Wapi ti biplane. TIl ia plane.
alt hough old, was ve.y aolldly const.ucted
and ",as uaecl ext en al~ly to tra in both pl.
lola and rildlo llClEIf.IOfI;. ...,Ih the pi lot in
the tronl cockpil and I lle radiO In.t n.oclOf
.nd pupil In l ha back cockpil. Wlt~ t".".
cramped cond. tlons. lhe stu<l8nt virtually
had to en on Ihe InSlIUCIOf'S knee (luc ky
inSlluc lo.I). The main requlremflnt l o r lIy·
Ing In these Conditiona was 10 aland up
...nan you I. nded. OIh...."'iae. i t the land·
ing ....., blnnpy and you _e sitt .ng down.
you COUld c ' ack yoo' skuil on . 1l11'M! ge...

Auat ine ",a. most upset th. t they
would nol send ~..r to the "'ar zone.s a ra·
ere oper ator in Oilfl of tile plan"s. juat bo
c.uae ahs ....a . woman, bul delplte oth ...,
commitments during WNII. sha apenl a
lot 0I1le< apaf8l lme at lllewtA on. voIun
1_ !)aa.,. Inl trUCllng service pa<sonnel
'1'1(1 Ol"""a in tl'\&' art ot Morse code. II .....,
fIOt unuau.1 lor Auati ne to take them inlo
~ Sl o...n home for tree pllvale tuil ioo ao
tha t they could pass their exams.

Aller WNII. Austine m.int.ined he. in
1...."1 in amal eur radio. ...it ll • particul..
Inl .,.,,1 in OX. One o l lle< mosf int....es ting
contacts ..... In 1957 ....l l h Mtenaal
F06APIMM. on Ihe IMated Tah ll l Nu l .aft
u ped lt ion belween Tah it i and Chile. Thla
expedilion eMIId up 600 mi les short of
Ch ile ...hen tha rafl b<oke . pa rl .ft.....
week of IIOfrna. M lch. el ....s using a
lranace;_ ....l l h 1 W.II 01 input p(!'WfOf.1
t!\at l ime. Can)'OU im. gine trying to sencI
SOS. plua yoor poaillon. on • raft 01
2Q.lnch logs l hat ..e ble.klng aparl In Ihe
m idd le 01 t~ a ocean with 3().fOOI "'avsa
pounding do...n on you ? TIl.1 would dell·
nl l ely take. steady h.net on l he kay.

ON Is • mode.t ...Illeh AUSIl". nas r.
malned very pro/ lclenl, prool oI lnl. be;ng
I\af entry to fhe DXec Iionor Rol l .. Ih,
l iral . nd only ",USlr. rl. n YL to g.ln thIS
ac hlllVeme nt, bul th l, Is only on, o f Aus·
l ine ', many 1I••la In t!'l. I leid of .maleur
radiO. UP unt il 25 yeara '00. Aua llne "'.a
ullng only, 0rne1 zapp .ntenna. g.ad-
uatlng to. ".11 cenlerled d 'poIe. bul
In l he 1..1 f_ ya.rs 'h'!'Ias upgr.ded """
.nlenna .ysttm to • lllbanet beam. H.,
tranlmillera h.~ gradu'led from hom.
br..... to conve.ted aUlplua WNII equip.

THE AUS$IE YL

How etten we he." flea,d l~ pileups
and ORM d;,appea, wilen a '1'" OX Sla"
flon saye tncse magic worda "PIN"
st.nd by-there"•• YL n ll l""," Eve<>
thOse ~ti.'enl ceu.... janvners, and 0.
lItle<a,a ORM ..-chants.....r>o hIl~. IIntor·
'"",a',,'Y, t>ecome • ud tact al ii!" on ilmII ·

leur radiO 1~1I days ,""'" to 00 aRT
wilen H..e lad ies a,e transmitting. May De It
il chiv.l ry, Of perh. ps a ma.k 01.espect to
theae advenlulooa young I.dlea who have
inwolved lhemael_ in wfl.&t was prlldomi
nanlly a male IlOOby In lI'Ie"fIy ~ys of
.maleur radio. E~.a often. a YL OQtfa·
tOf la heard WI'lO II • line example 01 ",hy
we OMa h.ve thaI rea pecl.

AUSTRALIA
Jim JoyCfl VK3 YJ
44 W~ SlrHl

Alrons 3018, Viclona
Aultfll iia

A..-llne VK3Yl

",uat ",. H1tnry VK3YL la l...eh • young
lady. '" • liIe~ o t lhe Society of
WI' el" S ~.eera .nd as • membltf 01
5-I'\1&l a st.nd.ng ", ll h lhe Wlrelesa Inall·
tul e of ",u au.II., ahe has the dls tlncl lon
of h.ylng the longest YL memDershlp rec
Ofd. In 1930. Aual lne ",as ' W.lded a tro
phy Irom l he WIA lor lhe beal piece 01
home-bfew gear In lhe 1oc.1 WlA horne
brew compet il ion.

1930 Wat an acl l.... year lor Auat ln• . as
I he .110 bec.me • member o f th" ARRL
on April I • . 1930. Shs has 30 y" ars 01
membltflhlp In the RSG8 , plu. ahe h"
!)MIl a membltfof NZART ov..- tl'\&' I" t f_
)'Nrs. Austine haa ....Uy kept her l inger
on l he pul.. 01 ov..-saaa .maleur..adio
. ClIYI! I... No wonde< ahe has many t.l..
to tell of the good old dsys In radio.

When Ihe recei ved her II.sl cryat.1 sst
al • child. ahe immedl.lely pulled it 10
places 10 _ how It ...ort.ed, graduat ing 10
v. ,.... [tubal sats lhat she made hefNll .
gaining enough hpertl.. to pass hat h ·
perimantal Uc.&nae eum on M. y 13. 1m.
Only the Ihlrd ",om.n to obtain .n .ma·
leu' IIcenle In Austra ila, Austine bec.ms
VI(3YL

Each month, 73 brings you
ham radio news from around the
world. In this collection of re
ports from our fore ign corre
spondents, we present the lat
est news in DX, contests, and
events, 8S we" as keep you
abreast of the technical
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: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458. USA,
Attn: Jack Burne tt.
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OSl Bu,,,au "andles thOusands 01 ca,d.
mon lhly and It is easy lor u. 10 sp,ead out
cur OSl ceree a round Iha wo, ld. Inside
BraZil, the service is . e'y good and lasl.
The aSl I,avels I,om one Bu.eau 10
a nol her in only one d ay.

WorI<i"1l SO \IteI1 . il is not dl llicull to ..
ceiYe a Ellulha n ca,d,,;a 1M Buteau alter
• st>orI lima. Foreign amal_S may also
send lhei, OSl ca,da 10 B'azil, addrl!$sl"1l
lhem to lhe OSl Bu,eau when they are no l
able 10 lind out the .Ight erreeuen. The
OSl Bu.eau. ere recetee in a ll capit al
Clti"s (see box). The main one is in B,as ll
i•. Ih" Federa l D,s t, ic t

RES ULTS O F THE
HUNnNG lIONS ON THE AIR

CONTEST_ 1t&3

Thl! p,inc ipa l objecliYII 01 Ii'll. conieSI
II to create and teste r a s pi, il 01 Inte,na ·
Iiona l unde,sla nding and coope,a Hon
. mong lions a nd hatTWadio operalors
th'ough WOfld....ide communications. TM
conlfl$l is hetd in t,ibute 10 1M bit1hday of
MetYin Jones . lhe I"",nder oflionism. It is
aponsored by Uons a nd coord,naled by

lhe Rio de Janel.o (Arpoadorl Lions Club.
Aboul 13,000 contac ts Wl!fe made

among slalions loca ted in 114 count,les.
In Ihe Slngl&-ope,ator CiaSS- Phone. the
winner was VK6NO. lollowed by K70 X.
Z06JD, ZLt5Z, li nd PV18Pf.. In lhe Single
OPeralor Cla..-CW. the highest score
was lor lhe~ \IteIf.«nown operalor T,m
Chen 8 V2A. lol lo'werl by PVlASV, OH6OC.
KilE8T, and OH9SV. For the Club Slalion
Class-Phone. the win... ..as GJ3DVC,
Ihe Jersey Amaleu' RadiOSociety. and in
CW, CT1ARS , IhEl Southe.n RadioamElleu,
ASl oclalion ot Portuga l.

MeG AWARD

Sponsored by the Mor.. Club!! Gaucho

(CW Gtoup~ the MCG A",.." is n ailable
to ali licerIs«:l a .....ll!OtI 'or conlinned
conlacl. with 5 ll ivej dille,enl MCG mam·
be' s . Conl. ct a must have bean made a ller
Ma y 1. 1980, on any amateu r band , only
two-way CW mode. No a S l$. Send OC R
lls l 01 s lalions wOfi< ed (Call, dale . Ii..... ,
band. mode. Pd tepot1J a nd 5 lACs lor
meiling expeneM to: MCG Buteau. PO
Box 2180,90000 Potto Alegfa . RS. Ellu il.

For SWLs. tl\8 u ..... ruleS apply.
MCG members: PV3AVF. PV3AlL

PV3A KS. PV3AZ, PY3AO, PY3BC,

OSl eUREAUS IN BRAZIL.......
PO Bo" 692. 29000 Viloria. ES
PO Bo" 676. 74000 Go ia nia , GO
PO ao"224. 88000 Flo,la rlOpolls , SC
PO Box 259. 49000 A,acaju. S E
PO Bo. 80. 57000 Maceio. Al
PO eo. 283. 69000 Ma~us, AM
PO Box 166. S8000 Joao Pe$soa. P8
PO eox 372. 65000 sao luil. MA
PO 80. 2!>1 , S9000 Nalal. RN
PO 80x 137 . &tOOO Teresi.... PI

PO Box 0710004. 70200 B' asilla . OF
PO Box 975. 6OllOO Fo rta le za . CE
PO Box 149. 69900 Rio B,anco. AC
PO 80x 008. 79 100 Campa Gr. nde. MS
PO eox 148. 69300 8o.a Visll. RR
PO 80x 84. 78900 Potto veeo, RO
PO 80x 56. 20001 RIO de J .....ro. RJ
PO eo" 22, 01000 see Pa ulo. SP
PO 8oIl 2180. 90000 Potto Alegre . RS
PO 80. 314. 30000 Belo Horlzonle . MG
PO Box 1455. 80000 Cu,ltlb•. PR
PO Box 533, ooסס4 Sa lvado•. BA
PO Box 1043,50000 Ree ile. PE
PO Box 71. 6&lOO Belem, PA
PO 80x 560, 78000 Cuiaba . MT

.....,
'"'"'"'"' '''".
'"'....
...,
ese
'"'"ere

'"""""'""'""'""'"
"'""'""'"
"""'""""

BRAZIL
Gerltlfl RiU in PY IAPS
PO Sox ' 2178. e-c.blma
20000 RIO de Ja".;.o. RJ
BrUl1

CsrlOI Vianns Ca rMlto PY ICC
Rua Alonso Pens 49. ApI. 701
20270 Rio de Janeiro. RJ
Btal il

QSl BUREAU

The Ellullia n an'IIIleurs \Ifho are f'I'\8II"l

bats of lhe League (lA BRE) may use u...
OSl Bu'NU 10 send a nd ,eceive lhelr OSl
ca ,ds, It.,. 01 ch.rge. In this way. each

no" get on II>!! a i, wllh tl>!!i, own net "e
quen<: ie ' 10 Chew Ihe la l a botll old umee.

We alSO ha . e Ihe lifelime SWl who
could nOI pass Ihe p'8\lIous license test
lor lhe lull call. 001 110*. due 10 tM Novice
license. ..ilh a bit of s llldy is a ble 10 trans
mil 10 a la lions he ~s Iooged as an SWl
O¥e'f many yea.s .

In conctusion. due 10 lhe upsu,gt1 01' CB
,~iO _ haY!! h. d tlQl" gain. a nd losses,
and only lime will 1811il " 1'111.$ been good
tor amaleu. rad io In Aust'alla. I do I'fl, son·
ally teet. however. that with the advent ot
the laleat toy. namely a cordi..... lel e
phone wilh a 9-km ,ange (togetl'\oel ..ilh
ol"'" la-yet...nt..te<l t.equency damag.
i"1l d8\Ilces bei"1l imporle<l into Ihi. coun.
t~ _ may SIIHer an unprecedented in.
lerference problem on lhe amat_ bands
a nd commercial Irequencil!$.

The a xtent 01 s uch Inlerleranca could
be such that Ihe Dejl. t1me nl 01 Communi·
ca liona (DOC) may have some di lllcully In
cont,oIling it, as In paat lnslances wllh 27
MHz.. TlIera is some ' .y 011'lOPa. f'IOo<tteveI,
si~ at thi. ~ mOlllen l a IWW Ac1 01'
Parll. ment (Radio Commun.icaliona Bill)
is in t.... IINlt . t89" of deNte Ind is ex·
pec:tecl to pu. the senale s llOt'l ty. When
th is occurs, lhe Department of Communi·
caHons will ha.e little dltlicully In obta in
Ing a prc eecutrcn againsl Illegal o pera 
lions. ainee lhe me'a po&seulon oll,.ns·
mill ing equipment ..ltllOul • license or
lust ce_ ..iII be a n indic ta ble Ollense,

\

11_ It 01 not. treeIY'ldwertise<l linea'
amps 101 UHF.

I WOUld not be S.....prised il in lhe .......r Iu
I....e . """ to our llrchaic ImPOrt a nd resale
la ..s in Aus I.a lla . 14-MHz selS a ppea r 101

•esale, as il is qui le legal 10 imPOrt and ,e
la il a ny type a t equlpml!l'lt providing II Is
fIOl danl1"'O\IS 10 hea lth or does not inte r·
fe,e wllh eme,gency services . A CB o pera·
lor Ca n qulle i&gally b1Jy himse lf a n FT·
902DM ..111'1 a n FL2100Z Ii~a., connecl if
10 his 6 elem"", rnonollander a nd , unless
he ceuses inlerference (w,tn a ,",,111"11

,,;Sll Irom the ovet'*OI'I<ed DOC itlVl!SHga·
tori. can operele Illegally to his heat1·.
conlent.

Thai is Ihe negattVl!_bIJt worm thi nk·
Ing a boul - aidll 01 me CB Input 10 ami ·
leur radi o In Aus tra lia ,

The po&iti..... side !\as many pI\l$8S. II ia
not unusual 10 hear on 1M CW seclion of
lhe Norice band a couple 0 1~ 'Il

lIi"1l a ..ay on CW al 20 "'1Jf'\; some .'e
_ laster. TI'\es.e speed merchants on
lhe key usua lly a,e eX·Sl!fYlce signal per.
sonnel 0 ' posloffice te leg,a phls ts whO,
ove ' the yea' s . have lO'!ilOll efl all a bou l ra·
cto but with Ihe adven l 01 the Novice II·
cense, haYII ' '''''nd Ihal ..11 1'1 a IIl1I e slully
on soIid-slale basic:!l . lhey can gel back
into the~atiOn$'tleld.As mQ$1 of
these genl........ a re now retlted, l!ley
t_ to study and gel thel. lull..:..l ll Ii·

-.. The ,..ull is Ihal many e. ·sig~1

ops 01 lhe va,IO\Is !;8rviee. du, lng ...........11

0
~ •• ~ . •- I • .-f •.' ,:\" ,

~

.\

,.

The c.rd sent 10 Au.ti"" by WlCNeI F08APIM M * 110,~ in 1957, ;, /o0ןI"'9~ I~

....r 0/ IIi s ra ft.

Introducing a similar NOYice-clu s licellSe
and. going by ttle upsuroe In amateur fa
dio in ",IISIIS lil , il would bol a good ' PIing.
as up unlil the _ , of CB and the Nov
lc&-ctu. licettse. tM ..... tflUf -rlldio
scene in Australi. was ";rtually s tagnant

As an a. ample, lP'"'tl by WI ... membef·
sh ip (which has remained at a PPfO> imat&
Iy 60 % 01 the tot a l am a teur popula tionl,
from 1963, with 3,500 members, 10 1973.
lI>lIf. was an Inc'ea,e of 1.000 l28 %), bul
by 1963. willi the advent o f CB and the
N<:Nk:e license. there was an unpree.
dent«l UPSUfge in .- .matflUfs and
1f,,," oI>erSl'liP ....as 8.500. ThaI r.p.........ted
a 53% l ()'yea, increase, nearly twice Illa l

ol tfle Pf""lous l a-yea r period

HowO\'er, li ke eve<ything else In life, yo u
gal nothing lo r nothing. The coa l to the
' lnlI le"" . S() lar lin been l he Ion of the
27·',U-lz band a nd . with ,ela ,16I'1 down
here now qui te b1'llI,ntly /Idve<lliing CBs
"'+Ih a frequency cowerage 01' 26 .965 10
28.flO!1 t.lHz in 50 KHz Sleps. how long be
fore ..e a lso lose 26 MHz'?

"It ..ill never ha ppen: ' I hea , 1M old
IImers sa ying mto IMIr 807s . 001 Ihe CB
fra le rnit y In Aus tlal ia now l&gally has 40
c ha nne ls and no lesl rlcl ions on anle nnas
lsi x-element bums are qllile commonl
pillS Ir....y..<.Ml<tised linear a mpllhers 01
up to llOO Watts O\It"",t fOl 27 t.lHz.. Wl'Ia I
!\appelllld 10 tM legal Umit of t2 Wa tts
PEP lor C91 The C9 opera lOls in Awualia
a lso enjoy a seclion of the UH F Dand qUill!
legally. ..ith access 10 repealers a nd. be-
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1M3 WWSA CW CO NTEST

OX ST...TIONS ContI......... ILNden

3.S MHz 'OOH' MullibanMo! ull l-op

7"'" "'GC esc ,~... lZ1KO P 27.tIYJ

' OOCD .. .....,~ PV1EOB ""YS1XE ""1. MHz ,""'... ".. SOUTH AMERICAN STATIONS

W4VO "" '-' "'" C'"'" '290

H"""" ... PV2RNJ ..
21 MHz occ m. "'''''''

,
'''''' ieee 7"'" CX5AO 22. UIO
Y32KE 1.122 "''''''D ,.no

18"'" VE1 BNN ,,.. "''''''' ""Multiband mG" 27.710 1. MHI YV5HW ......
YtMYA 18,492 PVSMR ""'-"D. 14,3&t PV20RP 7....

Mult i-op LZ1KOP 27,tIYJ 21 MHz OY10FF 37.904
S P9KTE 7.'" LtMFC 32,472
OK.3 KEX ' .780 PY1BVY 31,044

18"'" PV1HQ IS.~

PV3XYZlPP2 10.7.10

Conllnantal Wlnr>era PY10PP ,.,.,
Aal. JA1BX 2,132 Mulliba nd CX7BY ......
Eu.ope YU4VA 18,.92 lU9EIE 222.222

North Am. W3GM 27,7 10 PT9EJ 87,720

Sou th Am. CX7 BY ...... Mulli-op PY1EOB ""

PY3BYC, PV3Bvl. PY3BOG, PY3BC O,
PY3CMH, PY3CJI, PY3CFO. PV3CMZ,
PY3CKI. PY3CNY, PV3COR, PY3CGJ,
PY3CGW, PVJeEM, PV3 FMC, PV3FJ .
PV3FS. PV3HR, PV3HS. PY3JJ , PV3UM,
PV3MU. PV3OH. PV30S. PV3PO. PV3PR,
PV3SM. PV3TT,.Ind PV3ZZ.

THREE ST"'RS AWARD

Sponsored by tllot DavId Barr05 Scoo.tt
Group, GREDB, t". TIlriM Stars "'wa,d is
lY.lil.l~ to .I1111cen.1ed amateun. IOf COf\

Ii......, contae tl willi 2 (1*0/ GREDB rroem
bcq pI ...1 a contaet with PY1EOB (lhe
lI'OUP ".Ilion) and contael' wllh Ihree di t
1"'1Itl1 Brazilian prefio•. Contacts m ...sl
n.a... been made .lit", J.nuary 1, 1982. on
any amateur band a nd any mode. No
OSU. 5eod GCR 1111 of I iallon, worl<",d
eeu, d.ta. tlfTltI. band, mode. a nd .e port),
YOU' person.1 OSL, a nd 10 IRes fOf mail·
ing e xpenlel 10; G REOB. PO eox 20033.
21022 Ri o de Janei 'o, RJ , B,azil.

GREOB membe'S: PYla ABK, AFA,
AMG , ATR, AVV , AWA, AZ-F, BCZ, BON,
BGI , BLG, BM. BPU, BUF. BV. BVB, CBG,
CBW, CC, CCO, CC E, CC K. ceo, CDA,
CGB. cc, CKV. CKY , CU. COA, CPC,
cov. CIP. OCO. OED. 01.... OWP. DMX,
EEX, ELU, ENN. EHD, ER. FP, IP, IR, NE.
RI. TeG. TBw. TCI. TFU. TFQ, TFW. THH.
TNV. TOM. TPH. TPW. TTF. ITH. TUP.
TUQ. UBX. WP. USU, VBA. VIZ, VKK, VOP.
vru. VXO, WF R, WHO. WIO. WlR. WTA,
XHK, XRI, XRX. XX P. YOQ. YJD. PV2BI.
and PV.BCF.

JU81LEE OF LABRE

On F......ry 2. 1964, t". Bfazilian Ama

t_ RadiO League (LABRE) will celebrale
its !lOthann~..ry. The IV Bra.zilian can
-'lion joining amateun. 01 lhe wNlIe
counlry WIll De he>Id in BrasIlia. the Feder·
.II DI.tricl , IOf Ihi. purpose.

Bes ides lhe meetings and parties. etc .•
lhe con"""l ion will sponsor a lot 01touris l
happenIng. for IIlOSe who h.."",, '1 had tne
opportunity to know the capita1cily yet . In
coIl abOf.lIon wil h LA BRE. t hree e xcellent
hOl e ls will offer Ipeci .1 prices lo r the

amate urs

Valmir J, Perei ra PT2FA, Presidenl of
LABRE, will do all 1>8 c . n to promote un·
10rg.et1.ble eYflniS. FOf fu,lher mtoena
lion, p le . se write to LABRE. PO eox
07QC1Oot. zcooc Bras ilia , OF. Braz il.

OSP.OX

To prQ\lide in lonnat ion lor Brazilian OX·
erl. Luc PT1WA wilh a g.oup 01 PIT
lriends estat>l is/'led lhe OSP.OX Bulletin.
In the bultelifl. .....,llen in Portuguese. we
can lind deI.i" .llOUl OXpedil ions. COf\

leslS. r.re counl.ies on lhe .Ii., OSL inlOf·
malion• • nd ~hing Int..eating 10 the
OX.., eI{leCi.l lly the...-..comer·

The bulletin II bimonthly; e tler the sec
ond is-. allOuI ISO amatan I\ad .~

INdy $UbSCf1bed , The iWDSCflplion 1_ is
only IlfIOU(Ih to ~y U... prlnhng ..nd ma,l·
ing expenses . II you wa nl 10 provide 11>8
bullelin with .ny OX inlonnaliOn. please
w,ile 10 OS ,o-OX, R.......geu Romefo 63.
60000 Fort. lez• • CEoBfazi!.

CWMQ AWARD

Sponsored by the Mln.1 Ge...is ON
Club (ON Group). Ille CWMG Award Is
.vall.ble 10 . 11 licensed emetecrs lor coer
UnTIed contacts with 5 (11Y<l) different
ONMG membera. Cont. c lS must haYfl
been maee . Ite . May 1. 1978, on any ama
leur band , only two-w.y ON mode, No
QSu . 5eod GC R list of s la lk>flS worked
(ca ll, dat e . IlfTltI, band, mode. a nd report)
. nd (I lACs lor mailing e xp&nses 10:
CWMG ....... .d . PO Bo. 314. 30000 Belo
Horironte . MG. Brazil.

CWMG n>embers: OY4AAF, PY4...SI.
PV4ACV. PV4AD, PYolACW. PY4AFP.
PV4AH. OY4AM. PY4...P, PY4",PF.
PV4...QL, PV4ADM. PV4AUB, PY4AUN.
OY4BAT. PV4BCA. PV4BLR, PV4BMO.
PV4BZS. PV4BW, PV.CMG. PY4CO.
PY4DO. PY40M. PV4DS. PV.OT. PV4HR,
PV4IF. PUlA. PV415, PV4,JO. PV4KS.
PV.LB. PV. W . PV4MA, PV4MG. PVaQA.
PVaoo. PV4Of'. OY4F'A, PV4RA, PV4RL.
PV.I$M. PV4S5, PV.I$T. PV4WG. PV4WAS.
PV4XUP. PV. Z1. and PP2Z1.

GMPRAWARD

Sponsored by lhe GMPR G.oup 01 CWo
lhe GMPR ward II av. ila ble 10 all II·
censed .mal s IOf conlirmed contacts
wIlli II (si X) dill",enl GMPR memberS. can
I. ct l musl h.YfI been made ..fl", J uly 30.
1962. on any .maleur band, only Iv.o ·w.y
CW mode. No QSu . Send GCR hsl 01 Sla·
lions wOfked (c.II, d.le , lime, band. mode.
. nd ,eport). your pe,sonal OSlo and 10
IRes lor mailing expenses to; GMPR
Aw.rd . PO eox 4143, 80000 Cu. itiba , PR,
B.azll,

FOf SWLI. the l ame rules apply ,
Endor sement l : Bes ides the si x GMPR

members . conllnned contacts wilh 2. 3. 4.
Of !i Ila tions loc.ted in Ille Stals 01
P.r.na (PV5} earn a n endorsemenl . II I'
not necessal)l lllat they be GMPR--GMPR merntle<s: PV5AFC, PV5AFO,
PV5AGX. PV5AGZ, PV5... IO. PV5AIW.
PV5AKX. PV5ALf. PVSAVA. PV5BYC.
PV5CIG, PVSClo PVSCMS, PVSFI. PYSGI.
PVSGJ. PVSHF. PV5IG, PV5IJ. PV5Jlo
PV5lA, PV!iNGA, PV5OE. PVSPMA.
PVSA.JE. PV5RT. PVSVX. PVSXFR, PVSZW.
and PV1BVY.

de PY1APS

1M3 WORLDWIDE SOUTH AMERIC...
CWCONTEST

Sponsored by Ille Brazilian magazine.
f/e troniC. Popul.r. • nd l uper..-i sed by t".

A.gentina GACW g,oup a nd tne Bnui li. n
PPC Pl c.~u C.rloc., tne 1983 WWSA
CW Contest was • hit, conside'ing iI'S
only in Its second year,

lill ie by lilli e , s low but sure. hams are
coming to th is contest. Ihe only one galh.
erlng SOulh Amer ican countries and
, pre. ding 0S0s a ll o ver the WOf ld du.ing
24 tlours 01QP<lf.tlon. from 1500 UTC Sat ·
u.d. y to 1500 UTe Sunda y. lhe last wee!<·
end In June.

NOI only the I ...n 01 the party, bul . lso
Ihis FB opport ...nity 01meeling bunches 01
still ,... SOulh American calls and speci.1
po-e lix_ Is ••iSing OX..s· inl",esl IOf Ihis
unique WWSA CW Conlest.

ArgenUna ·s . Uruguay·s. a nd Brazil's
groups .nd OX_ a•• trying ha.d 10 bring
more and more SOulh American counlries
10 lhe Iun, lhus a iming . 1 increasing the
Inl....t of haII'lI ln OIher continents in Ille
WWSA CW Cont_ l.

We lure hope 10 ..- many of you .1
lhe 1964 WWS'" CW Conlest . totake p1.ce
I,om salurd.y. June 9, 1500 UTC 10 Sun
d. y. J une 10. 1500 UTC.

CANADA
C.ry HOne)'well VE31lRS
PO Box 26 70, St. tlon 0
Ott.w., Onl.rlo KIP 5W7
c.~..

The Oepaitmenl 01 Communicalions In
OtI. W.l reo&f\lIy litled the fl:lQIIi'emeIlts IOf
logging In canada. FOf some ........Ieura, th is

aclion means not hing. as I am sure belle<
than !'\all 01 1M . mateurs ac.oss canada
_ lOgged lne; r aclivilieS anyw. y. Ra, .
Iy. II _ . "'as this req ui'_ 1 cheeked. II
lltlOuId be ,,,,. ,beied, nc--. Illat 1og
ging is .I lorm 01 setl-oefense in thai you
can a lways refer to you" log lltlOuId you be
accused of an infraction 01 the ...

The canadian Amaleur Radio Feder.tion
and I". Canldan Division ARAt. (CRRU
met .1 CobooIf9, Ontario, during lhe -""
..... 10 finalize .I joint SUlbmission 10 lhe
DOC regarding TRC24 (tile requiremenla IOf
e""';nalion lor the amateur servlcel- Be
t_ the t-...o~nilaliOfll . -V ..... of
imponance was (:Ol'efed,

Each group aubmil1ed ila own proposal
and It s-TII th. 1 the DOC w. s apen to
theM sug.gestlons. TIle ' llSullant red r. fting
0 ' TRC24 should be common knowledge by
Ihis lime. A grea t deal 01credrtIor Ihla worl<
can be aha.ed by many parti...l. Art Blick
VE3AHU 0 ' Kingston, OntariO, the CARF
General Manag.e., Ron Walsh VE31DW, al l o
01 Kingalon and one 01 CARF'a ViCe-Prel l·
dents , CRRL presidenl Tom AIkIns
VE3COM of Toronto, and ARRL Canadi.n
Divis ion ViCe-OirectOf Hany Maclean
VE3CJ,AO of London, OntariO, car<1ed I".
amaleur flame in • cooperalive and con
Siructive ma...-. The DOC ... ;as ,epresenl·
ed by G. Wint..",e je<" Irom I". head oIlice
in Otl.wa.

The 1983 CARF National Symp:lIIium
was held in H;llilax, No<a Sc:olla. during I".
mi(IdIe of Octet- this yeilf. For lhose of
you...no don' k"""" whal thiS is; Amal....
lrom acrou Canada get looeu- once •
yNI" (en masse} to proride direct input to
I". DOC on mailers rec..ting 10 Ille amaleur
~ In canada- The flUI'I"Iber 01~ . 1·
lending I~ conl",ences is nI)I usually
oreal IIlnoe ...,,1 groups of .mal.... pr0

vide only W1"illen submissionS 10 be read
.nd conaidered. This Is I•• less e.pen, ive
than~Ing. .epresefllatlve across lhe
country IOf. one-day event, FUll deI. lla will
be provided In . lut ure column.

A while back. a g.oup 01 while c.ne,s in
Tor-on to , Onlar;o, o .ga n ized a .ecepllon to
eXPfen appreciation for the work 01 an In
dlvldu.L Bill Choal VE3CO was I tepping
down as chief of the CNIB am.leur·.adio
ope•• uon In Toronlo. and some o t his
c h••ges w.nled h im 10 be recogniled IOf
hil eflorts in lhe past. Bill has been in
CN.tge 01 this grou p lor many ~.s now.
.nd Ih.ougJlIHS efforts.nd lhe ellorts of

others. many wllile caners were gi""" I".
opporl ...nily to ex per ience lhe joyS of .ma·
leur , . d,o. despil e tne;. h.ndicap. Nearty
100 bli nd and sighted amateurs part iCi~I'

ed.nd Ilhink Bill V<efll .w. y wilh lhe leet·
Ing Illa t .n ...as right wiln Ille WOI!d,

canada's naliOnal amat........adto jour

nal, TCA. has been plagued wilh poxlal
problems IOf """"-.11 rea" now Flecently.
an Onl.rio .mal_ w.ote I". M,,>isl...e
Sponslble IOf canada Post. COITIpI.,ning
of t". 1. le aelivery of ni, J ...Iy/Augusl
e>opy. some l ime 1.ler. I. as ediiOf of TCA..
.eceiwtd • call Irom • canada Poel em
PIoVe<' wtlo w.nled 10 know *""" lhe
magazine h.d been mailed. WIlen the call·
er discovered that more lhe n thfee weekS
nad passed between m..iling.nd deliYfll)l,
,1>8 became very defens ive .nd Iried 10
le .YfI me wilh lhe imPfesslon tha t the
Iys lem was n.ot on ly bette- Ih.n It was.
bu t wo uld get bener as lime went by, She
would nol elabor"le o n what .mounl 01
lime wou ld pass eetore lhis event , bul I
go t Ihe disti nct im press ion Ih.1 It wou ld
coincide with the "second coming," Of . t
leut t1>8 blooming 01 e<m t...ry pla nt t .

Spe. king 01 TCIl , the Novembe. Issue
wu m.iled to every amaleur in canada as
pa rt 01 a membe.ship driYfl on beIl.11 of
CARF. Canadia n a mateuts living in the
USA d id no! .eceive. e>opy d.... 10 pea t.1
limi t. lions and costs. II you would like 10
receive one. pleale wrile 10 t.... C&naditn
Amaleu. RadiO F-.-.lion, PO eo.. 356
SI.l ion, Kings lon, Onl.rio. ca""", K1P
SW7. Depending on numbers ......ining..
we may be able 10 Sefd you • e>opy. En
close $1.50 10 cover peat.go.nd tlandling
costs Cmoslly postagel. You will notlCll
t!'\at thi. is a lso lhe cover prlCll, I(l it
tl&1.nces out.

CZECHOSLOVAKIA
Rudy OK3KFO
FtlbrullroYflho vW.zstva
955 01 Topol 'cllny
~er;mnloy. kl.

I haYfl 25 yea.s . I a m • memb8f 01
Rad ioclub OK.3KFO in TopoI'ca ny . nd
h.... been .n .cti....mateur lor 13~rs.

My call I' OIOCMl. I hope thai you 73
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magazine readers will enjoy the informs
tion I send. Plesse excuse that I am sell·
taught In the English langueg.e.

I should like to inlOfm readers of l3
about recto-amateur Ills In Czechoslova
kia, In Czechoslovekla. we have apprcx
Imately lour thousand licensed radio
amateurs, not counting 1500 SWls. The
most actM ty Is In DX wo"'-; them Is less
act ivi ty wllh contests.

CZechos lovakia Is e little republic . One
day a week_ Thursday-OK3KAB in Brat·
Islava lcapltst city of Siovakie) broadcasts
about all radio-ama teur activ ity. The pro
grem is popular because It sends quatity
Information.

Approximately 10'10 o f the peof) le work
144 MHz and 433 MHz. Over the last 10
years, CZechoalovaklan microwave sta
tions have reach9c! good ptaces in interna
tional contests. Other OKs are working
over satellites, and approximately 10 work
EME. Tens 01 thousands are devoted to
constructing various mechanisms.

I know my fi rst column is not very inter·
est lng so I wou ld like readers 01 73 to ask
fOf what they wou ld like to know about ac
tivity in Czechoslovakia,

DOMINICAN REPUBLIC
M, F. (Tim) Pimertlel HI8MFP
POBox 2191
Santo Domingo
Dominican Republic

Some of you have prooab ly worked
Dominican (HI) stations In the zo. or
15-meter band but have been less tcnu
nate in contacting the other bands and
getting aSls.

To contact and get QSls hom HI is not
an easy task, and exotic bandS such as 6
and 160 meters s....m to be '"Miss ion Im
possible," but even so. there are
possibilit ies,

To be successful, you lirst have to know
wh ich station you're looking for , at what
ti me you snoufd sea-en fo r It, and last , be
lucky enough to find It. Once you have
made your contact, it will be easy for you
to receive the aSl because there are l ew
peof)le who work on 6 and 160 and those
whOdo conf irm on time

tn fhe 6-meter band wa have key people
such as Waldo Ht8WPC and Domingo
HIBDAF. The same applies In the
l BO-meter band with Jose HIBJAG, Mike
HIBMRF, and Virgilio HtBVMA. These ate
no ne generally work from ooסס GMT to
0800 GMT, Within tr eee times, SChedules
could be arranged by sending the above
mentiOned stat ions a note to Box 1157,
Radio Club Dominicano, Santo Domingo,
Domin ican Republic.

Another d ifficult Ht contact Is the one
via satellite. The onl y rep resentative there
Is Jorge HIBJ AF, and he is on the radio as
long as h is business act ivities a llow h im,
JOI"ge is one whO loves that particu lar type
of communication , and on the first DX·
padlllon to Beata Istand (HI1RCD) In 1979,
he made some contacts there. If any o f
you are Interested In this particutar kind of
communication with an Ht, you coutd
writ a for additional Information to: Jorge
Abbott HI8JAF, Rafaet F. Bonely . 8, Ens.
Evarlsto Morales, Santo Dom ingo, Domin
Ican Republic. I am sure he will fix a
schedule and the QSL will g.et to you
sata ly.

Another contact mode conSidered un
ootalnabte In Ht is CWo In the Dominican
Republic, anybody who expects to get a
ham-radio l icense is supposed to go

through a cw exam. However, this Is only
in theory, because there are no effective
mech ani sms to guarantee tnat it will hap
pen. For tOOse 1500 that have already
received their l icenses, there's nothing to
be done. The practice of CW is res tricted
10 fewer than 1'10 01 those listed In the
Callback; nevertheless, among them
the'e are some excellent ope,atOl"s.

tn CW, we have two young operatOfs
who are very good, Jutito HI3JEI and
Carlos HI8CPT, plus t he hard·worklng
veterans HI3PC, HI8LC, HI80MB, HI8KW,
HI8RPD, and HIBDAF.

The Dominican RadiO Club frequentty
oilers CW courses to its members and
guesls; thus it maintains a live sp i' it in
this moda even though lt has loat popular
Ity In our country.

Can you get a contact with a Yl In the
Dominican Republ ic? For Chatting there
may be some , but lor aSls and OXs, there
are very l ew. However, there are some sur
prises : Charo HtBRPD enjoys OX, works
regularly, works with CW, and sends QSLs
besides. You Can atso find A..zilde HI7HHH
01" Marilza HI8MSS, and both will send
their QSls giadly,

Undoubtedty the tanguall" barrier limits
many Ht ham operators, so communica
tion Is made more di fficu lt. On the other
hand, fhe small active group in OX knows
EngliSh well anough to obtain their con
tacts. Abed HI81H and Victor HI8VAT 1001<
Irequently lor OX On 40 and 60 meters, and
the same goes l or an active group in lhe
HI3 zone with Antonio HIJAMF leading

'"~
It is my hOpe that, wllh these hints, It

will be easier to get HI stations and your
OSLs, foo. Atso, lor live years, the Domin
ican Radio Club has had a national cam
paign among ham·radio operalors to stirn·
u late the send ing of aSLs, and the results
have been pos itive, The annual average
has increased more than 70'10. The QSl
Bureau is managed by the Dominican
Radio Ctub and has worked efficiently l or
many years.

Before closing , I'd like to add that we
know hOW Important QSLs are and how
much they mean, especially to DXers. We
will be glad to help you lind confirmation
01 a contact wh iCh was made during the
pasf five yeare ; we will help all we can,

ECUADOR
8. Palrlclo Recalde S. HC2PP
PO 80x 517
GuayaqvlI
Ecuador

Ju ly 23 and 24 last year will be ,emem
bered by the tecnracar department 01 the
Guayaquil Radio Club as historical. They
were a Satu'day and Sunday. What d id we

"'''
Well , a party 01 amateurs, HC2NW,

HC20L HC2IH, HC2lU, HC2NS, and
HC2KY, went up Chimbofazo, the highest
voicano In Ecuado.- (6,310 meters-18,930
feet), In order to inst all a 4Q-meter tink In a
2-meter repeater. The Idea became reality
after a mere four weeks o f planning. All
Saturday they kapt working unlit around
1700 hours, Which Is late fOf the alt itude at
the repeater (4,400-4,500 metBfs - 13.500
teet). They did a lot of testing, and now It Is
giving the best reeuus.

Now, from all the COBSt part of our coun
try, it la possible to access the repeater from
your car and get through to 40 metBfs. The
frequency Is 7080 kHz, and you'd better

took fo r Ecuador so you can test the
4O-melerl2-meter link.

Gatling there was a lot of fun (troubles +
adventures " funl. Sat urday evening.
HC2IH's car got stuck in mud and snow,
and on the way out, the steet bar that keeps,
the front wheels aligned broke loose. Welt ,
at that time and In that place, all that was
left to do was sieep and walt until the next
day. The hero (?) who stept In the car (With
the angina running. the heater on) was
HC2LO. The temperatu re waS below freez
Ing (00 Cl, SO the car dldn·t even heat up,

Anyway, on Sunday was a tougher test
to try to reach the members of an exped l·
tlon that was on the Ir8Z1J volcano, at 4,250
metBfs, in San Jose, Costa Rica (T1)! A lot of

arrangements had been made through the
goodwill and WOfk 01TI2KC and HC2EC. At
those heights, the wind, the temperatu,e,
etc., were a challeng<l; the people at both
places did a good job prepari ng lor the con
tacts ,

In San Jcee, they were ready with 10,000
Watts I'M, SSB, and HF. The link In 40 me-
ters was not working due to the lack of a
better antenna with the Chimborazo expe
dit ion, so HC2PP was the guy that Iln~ed

them all together via 2 meters and 40 me-
tere. Whlla averybody was getting ready,
many amateurs from all places were vefy
helpful In clearing frequenc ies and giving
good ecace.

Exactly at t2:23 (HCl-1723 GMT-on
Juty 24th- the trazu expedition transmitted
on 146.500 MHz with no raSults, A!ler a few
tries on I'M and SSB on 2 metBfs, there
were no POS ltiWl contacts; the same was
true with the Chimborazo ew ad ition.
Around 1800 GMT, we tried through a re-
peater situated where the Ecuadorian expe
dition was, and we heard three limes that
the repeatBf was activated. No modulation,
oot it gave US a nice tooling of something!

Anyway, after two hours, all the equip
ment and gear were d iassem~ed. Our pras
ident, HG2KC, and the president of the Cos
ta Rica Radio Club [T\2KC) InterChanged
greetings and thanks fo r all the eftorts, and
both conf irmed that in fhe near fUlure, with
more testing, the link is I/Oing to work.

Well, they decided to try more test ing In a
new place, Cerro de la Meurte (Death Moun
taln), that Is believed to be better, All ama
teurs who participated WBfe not frustrated:
we bel ieve it is go<ng to take some more co
ordinated efforts, and we are pos itive about
OUI next results ,

There Is another project, and that is to try
to put a repeater on a small is land that be

longs to Panama. Why? Because HC2NS,
on old sailor, did access the repeater
146.895 ( - ) from that point, which is more
than 200 nauticat miles from the repeater,
at 4,400-4,500 meters above sea tevel'

• will keep you infOfmed, and we are go
ing to make It!

FRANCE
Claude Guee F10GY
11 Rue Emile LablcM
281(1() Oreux
France

I would like to say some wOfds about the
!irst French association (REF- Rfl8<lav des
Emetleurs Franca is), lounded In 1925.
Some years ago, the aituation was rather
eonfused, but thanka to tlla work 01 a new
and very good team, it Is now compJetely re
"eraed. We seethat REF again has a fin e fu
ture! Furthermore, deatlngs with the sec
ond eesccranon (VRC-Unlon des Radio-

Ctubs) are more hearty than forl1W"ly. At the
beginning, the two were at daggers drawn,
but now they cooperafe in facing difficul
ties (new uceose exami nations, UHF, regu
lations, etc.~

Some hams and SWLs are getting in
troubte: They haWl bought general-cover
aIlS receivers, called " scanners,'" whiCh un
fortunat~ y are illegal here. As a matler of
fact , people are brought up lort, ial ane ceo
vlcted (With a fi ne and receiWlr con tiaca
tion), However, REF has lodged an appeal.
The law amounfs to saylng that French
hams have the right to lis ten only to the
amateur allocations. No comment.

Once again, wehave heard on the ai r that
tickets lor part 01 the 2ll-MHz band would
be granted wit hout a Morse-code test. Actu
ally, this Is utterly l alse. It Is a CB rumor
whiCh till now offici als have tun"led down.
On the other hand, new regul ations foI 27
MHz are generous: 40 Channels, 4 Watts
SSB (peak), 4 watts FM, 1 Wall AM, and tlla
possibil ities 0' 6-dBilain antennaa. It goes
without eaying that CBers are not \'EIt satis·
f ied. this band Is so busy that some people
escape 10 the &.MHz band.

f>5.year-otd hams without MOfSe-code
knowledllS can ask again lor the full U
canses (F6) without taking the 1().Wpm test.
Since the beginning of this year and the
new license regutations, this gift had been
IOfgotlen,

A new ham magazine is born: Megahertz.

Covering microcomputers, astronomy, Pli·
vete FM broadcast, and of course all ham
act ivl tiea, thla third French ham magazine
looks promising and meanS that amateur
radio In France enjoys good health !

GREAT BRITAIN
Jeff Maynard G4EJA
10 Churchflelds
Widnes WAS 9RP
Cheshire
England

One of my part icular interest s Is RTTY
ty-;AC and some 70 cocntrtes workad to
date), The RTTY enthusiast over here is well
looked aftBf by BARTG, the BritiSh Amateur
Radio Teletype Group, whiCh promotes
RTTY activities , contests. and awards , alj.
vi 8118 on RTTY mattBfS, tr ansmits a RTTY
bulletin, and publishes the BARTG newslet·
ter. (Readers Interested In joining BARTG
should write to the MemberShip Secretary,
Mrs. T. Crane, Greta Woods, Bromley Road,
Ardlelgh, COlchester C07 7SF, En·
gland-clues are about USS5 per year.)

A recent SARTG survey revears that
about 650/, of its members stili use tradi·
tional clanking telet ypes for thel, RTTY
wifh the Creed line (444, 54, 7, ete.} being by

lar the mos t popular. Even more su rprising,
to rna at least, was the comment that a
number of stations have 4 or 5 such rna·
chines In conatant use. I am not sure that
the floor of my Shack (In the house loft)
would stand the weight 01 even ooe such
mecrure. I am sure though that tlla rest of
the family woutd rebel at the oose from a
traditional tetetype,

Something like 34'10 of BARTG members
use electronic RTTY systems or home com
putMS (with 5 '10 using AMTOR), Commer·
clal uni ts are best rllflresenled by the Micro
wave modutes line although Hal has cap
IU' ed about 130/, 01 the UK market.

With my own all-eiectron ie RTTY station
lOovetron term lnat unit, Extel VDU, and ma-

Con!lnutt<J on pa~ 1 1~
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Dave khm,m/{'( NIDS
I' Ht'<ll 't'r An'nue
Bedlt'r Dam, Nt l-lBU

Convert the Oddball
Hy-Gain Board

Some of these boards have two crys tals and some have three.
Now you can put them all on lO-meter FM.

A top view of the rad io. Notice fhe mounting o f the three
added boards.

This is a bottom look \1iith the cover removed. Next to the
piece o f electr ical tape is the connection to the inpu t o f the
rM de tec tor/squelch board.

The FM detector/sque lch
board (see Fig. 1) co ns ists o f
one IC and two transistors
a nd is des igned to mt er tace
the CB boa rd easily. The
2111 IC is a co m mon IC t hat
is used in te levis io n re cei v
e rs a nd scanners. This c hip
p rovides the i-f limit ing and
t he qua d rat ure dete c t ion
nece ssary fo r FM detection.
Transformer T01 is tuned to
455 kH z, a nd the t ra nsfo rm 
e r can be o bta ined fro m a n
o ld trans isto r rad io . The pri 
ma ry windi ng is used

The noi se to o pe ra te the
sq ue lc h is taken from pi n 1
o f the IC whic h is befo re the
d e -emp h a si s c a p aci t o r,
COl The noise is f iltered
a nd a m pl if ied by the two -

Ci rc u it Description

There wil l be three adde d
ci rc u its to t he o rigi nal
boa rd, Those a re the FM de
te ete r/squ el ch board . the
mod ul a tor boa rd , and t he
fre q ue ncy-se le ctor board .

third p roblem is the odd
5-kHz o utput frequenc y. By
that I mean that whe n thi s
conversion is made , we
wan t the o pe ra t ing freq ue n
cy o f the t ra nsceive r to be
29 ,600 MH z , no t 29.595 o r
29 &05 MHL So a c ha nge
will ha ve to be m a d e there .
All that is done here is to
ra ise the refe re nce freque n
cy slight ly, m akin g e ach
c ha nne l a few He rtz more
tha n 10-k Hz c ha nnel spac
In g

cry"ta l has been ehrruna ted
so that a ll freq uenc ie s are
geru-rated by th e 10 .24 ·
M H ... reten-nce crysta l. The
other crystal. 10 &95, is used
to offset the sy nthesizer!
rmxer ou tput by the amount
o f the re ceiver first i-f.

This p re sents three p rob
lems. Fnst. w it h this mi xing
pro ce ss, the Pll p ro gra m 
m ing is upside down. That
is, if you incre a se the di
vide-bv-N, t he frequ e nc y
go e s down, a nd since a pre
req ui si te o f a ny o f m y
t u-meter FM convers ions is
a dire c t freq uency reado ut
sys te m, th is m a ke s it a bi t
d iff ic ult The seco nd prob
le m is tha t yo u can not de
c ide w ha t dt vtd e -b v -N
equa ls w h ich freq ue ncy .
This is decided for yo u The

Recent lv, the popularity
o f the Hv-Gain su rp lus

boa rds ha s been tremen
dous H o w eve r. there are
several tvpes at th e se
boa rd .. on the m a rket to
day, and each ty pe require s
a different method of at 
tad. The Lc rvst al model
w ith t he Pll-Ul p ha se
locked-loop chip ha s b('en
well drscu ..sed III a prev ious
a rt icle. ' [ he bo ard I am go 
ing to di scuss is tho boa rd
with the PMt nu m be r
Pl HMOS! AO X, availa bl e
f ro m Su rp lus Llectromcs
Corp 1

The major d iffe re nces
with this board co m pa red
with the o the r Hy-Gain
boards is the l-c ryst a l ap
proac h I hp thi rd o ffse t
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Fi~. 1. FM detectonsauelcn board. Cspecuors are in ul, i s vous disc ceramic tJnles.~ o th er
\\ ise noted. Resistors are ~ W.

laSE,..
OUl LC M
ONnOl.

to U I IN RAOIO
( '1"00<0 1

sw itch positio ns, Next to
the sw itch positions are the
la st two digit s o f t he
operating f requency , The 5
vo lts to operate th is c ircu it
is brought from as-vo lt
re gul a tor which is part of
the Hy-Gain board ,

Construction

First, a few m odificat ions
to the Hv-Cam board must
be done. Connec t board
pins 38 and 39 together. Re-

>-
• • ""• ,"

"m
I 0'5C

l uOO OUl

Fig. 2. FM mcdu ie tor board.
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abled and locks up to a ce i 
ta in 10-posit ion SWItch in
tran smit and receive.

The diode matrix pro
gram s the PLL -D2 IC in the
radio On the righ t o f the
f req uency se lector c ircu it
are the binary weight values
for th e Pl L-D2 Ie. al ong
with the pins to which the
wires must be connec ted .
Along the top are li sted the
to tal bin ary wei ght in g
v a lu es for the v ario us
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• IIONT PA" U TO ~ OARD P I~ 2 z

• , ,

-

fig. 3) shows a d iode matrix
and a two-transistor circuit.
The two transistors select
which of the two single
pole. 10-posit ion switches
gets the 5 vo lts. The SWItch
tha t gets the 5 vo lts is the
swi tc h tha t is act ive for f re
quency selec t io n.

The steering for this ci r
cu it com es fr om board pin
12, which is operated by the
f>TT . This pin is high on re
ce ive and low on transmi t.
This is what happens: W ith
the SPDT C-O switch in the
ce nte r-o ff p o si t io n, t he
296U-29.69 se lecto r gets
the 5 volt s on receive and
the 29.50-29.59 on t rans
mit. By sw itc hing the SPD T
CD switch to one of the
two other posit ions. the
swi tc hing from p in 12 is d is-

transistor c ircu it, and the
output is appl ied to the
base of the audio sw itch in
the receiver (Q13). The in
pu t at C02 is taken from the
seconda ry of the last i-t
transformer thro ugh a short
length of RC -1 74 coa x, The
vo lume and squelch pots
are f ront-panel-mounted

The easiest board to con
st ruc t is t he modulator
bo ard (see Fig. 2). The input
is taken from the audio out 
put chip in the receiver. O n
receive, th is l ine is shorted
to ground, causing the mod
ulator to be disabled. The
gain pot provides audio
voltage to the diode clip
per, wh ich c li ps the audio
peaks to appro ximately 1.2
vo lts Pop. The deviation pot
se lec ts which portion of this
cl ipped audio is to be ap
plied to the vco. This pro
vides for d irect FMing of
the t ransm itter

The thi rd board is the fre
que ncy sel ec tor bo ard .
There are three controls o n
the f ront panel . There are
two singl e-pole, tu-po suion
SWItc hes, 29.50-29.59 and
29 60-29bO MHz. There is
al so a three-position toggle
sw itch (SPDT CD), used 50

th at either 29.50-29 .59
M Hz simplex, 29.60-29,69
M HL sim plex, or 29..10 
29 59 transrrut and 29.60
29,69 MHz receive can be
selec ted The last co mbma
non is for repeater offsets.

A look at the frequ ency
selec tor board ci rcui t (see

A clow-uo o f the PLUJ2 Ie. TIl{' fhid.. wires go to the fre
quency selec tor board, and the thin wires are the cucuu
chan~e~ made to the PLUJ2 CIrcuit.
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A close-up view of the frequency selec tor board, sho wing
hOl'.- the diode~ art' in.~talled and the 20 bare w/(e~ tha Igo to
the setector switchey
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Place the rf probe on the
base of Q3 (rf pred riverl.
Adjus t n ,l2, T2, l5, and T3
for maximum rf. Then move
the rf probe to the antenna
jack and ad just l 7, l11 , and
l1 2 for maximum. Pla ce the
frequency counter o n the
antenna j ack , a nd th e
co unter should read 29,bOO
MHz. I f the reading is a few
kHz off , adjust trimmer
CT1. If the reading isunstable,
check the vco tuning , Run
th rough all channel s and
see how each freq uency
looks. If an error shows,
check the m atr ix and asso
cia ted w irin g.

Now, o n receive, p lace
the de voltmeter on board
pin 39 and adjust T5, Tb,
l1 4, T7, TB, T9, and no for
maximum. Be careful not to
overload. Adju st the q uad
rature coil on the FM detec
tor/squelch board, with no
signal. for m aximum noise.
later tune when Iistenmg to
another FM signal for best
sound .

As a building hint, the
housing for this radio can
be built f rom alummum.
The box size is b " (15.24 em)
by 8.5 W (21.6 em) by 2 . 5 ~

(6.25 cm). Two u -shaoed
pieces of m etal m ake up
t he top and bot tom covers
w hich f it ove r t he ring of
metal wh ich makes up the
main chass is.

That's it. Just loo k at the
way I const ructed it. As
they sav in the old co untry,
" Ein Si ld sa g t tau send
w orte." I would like to
thank Bob Russo WB2BMM
for taking the photos show n
here. If I can be of further
help, please write, include
an SASE. and I will try to
help .

ro
'"'"
•

"

•

"

..

"

"

., . ,..ro"""

sm all angle bracket. The
modulator perfboard can
be glued aga inst the side of
vco co il ll , being sure that
nothing interferes with the
tun ing of the coil. The f re
quency boa rd can be
mounted ac ross the fro nt of
the CB board, sta nd ing up
vertica l ly,

Tuning

For tun ing, you will need
a dc voltmeter, an rf probe,
a signal generator (or a
w eak signal f rom an ama
teur transceiver). a frequen
cy counter, and a Ge neral
Cem ent model 9440 tuning
tool. J A sm all hex head
plasti c tuning tool is al so
handy. Nothing ru ins a pow
dered iron slug f aster than
trying to tune up with a
regu lar screw d river. References

First, set the transceiver 1. Knickerbocker K1DCS, Weise
o n 29 ,60 MHz sim p lex. N1 XN, Stielau W1WAOIN2XN,
Place a dc vo ltmeter on pin "CB on 10 FM - best conversion
b of the PLL-D2, Carefu lly yet?", 73 Magazine, January,
tune vco co il L1 unt il5 vo lts 1980, p. 117.
o r so is reached . M ove the 2, Surplus Elect ronics Corp.,

7294 NW54 sr, Miami Fl 33166.
vo ltmeter to pin 5 of the 3. General Cement Electronics,
PU-D2 , Carefu lly adjust vco Rockford IL 61 101, or from your
co il I I for 2.5 volts. electronics parts distributor.

Next, attach a dummy 4. "Apicture is worth atncusanc
load to the antenna jack. words."
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I',N 20

tr ill" o n o ne side of the perf
board st ring 7 bare wi res" 5
inches (11.3 cm) across on
one side. On the other side,
st r ing 20 bare wi res perpen
dicular to tho se on the
other side. Be sure to sk ip a
row of holes betw een each
st ring of wi res. Then the
d iodes ca n be placed wi th
one lead be nt over in
t h ro ug h t he holes and
so ldered,

The FM detector can be
mounted to the squ are hole
above the BA521 IC with a

_ ::-_ ..; 1 0 . .. " OOUl I ' OA

Fig. 3_ Frequency selector board.
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Fig. -I- O ther hookup~ .
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move R69. R71 , 013. RV2 .
and ( 12. Connec t a wire
f rom board p in 20 to where
the cathode o f 013 wa s. To
modify the Pl.L chip w iring,
fi rst isolate Pll Ie pin 7
from the orig inal wiring.
Connect PlL Ie pin 7 to PLL
Ie pin 8 Run a w ire from
I'l l Ie pin 1 to jumper 14
The other connections to
the board are show n o n the
schemat i cs . The th ree
boa rd s are made from .1 "
spac ing perfboard.

To make the diode ma-
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Pfepllymetll by check Of fllOI'le)' Ofoef '. tequueo Wllh your ad NQ di$COUnls Of

commissions . re availaDle, Please make YOU' PIIymenl to 13. Rates tor multiple
InlMf1ions • •e .~I;lable on tlKluell

BARTER}/ BUY

ADVERTISING COPY

"""ertising musl pet1aln 10 . "", leu. rldio product s or seeecee. No special
layout. or posi tions a'e potIsible. All advl:lrtiaing copy musl be submilled type
wrltlen (double-spaced) and must lochloe lull name and address. Copy limi t$(! to
100 wOfda, max imum . Counl only words In led. Address, free.

13 ca nnot v""ify ad'<ertising claims and cannot be field ,es>'O'!sible for cla ims
made by tn" ad".,r1is8r. liabIlity w;)l be lImited to mal<i llll any necessary COHee
lion In the next a..-ai lable issue. 73 'tIse,"s lIle right to 'eject any copy d&emed
",ns...i tabltt

resec 11314 Rn YIASCIl/MORSE. F,ee
spec• . Sollware and hardware schematic,
$24.95 poatpaid. KCa Softwar... 6319
Boeul Trace. AI" arld, la LA 71301.

'N"""

SPECIAL NOTICE-Buy and MIl your am
ateu, equipment . computera. and Yi4eO
eq...ipment on OU'" national <:omptlter ays.
10m th.t you a<XOl'SS l rom )'OU' _ , etc.
"d. ere up<;lated daily. Low ccet I. only
$1 5.00 per ye<i r lor unlimi ted accea. 24
hours a day. For deta ils. send SASE. NAR·
WIO ELECTRONICS. 61 Bel lO! Road. Ring
wood NJ 07456. BNB037

R. Estemlan, PO Box 8141. Northfield IL
60093; 131 2)-251-8901. BN8030

RTTY FDM DEMODULATORS. FDM RTTY
/lxists on u tellil".. FM SCA br<*lCaSl
.ubutrriers te.G-, Commodity New. se-.
vice), and HF radio. Fou, solld-.tale .yn
l tlesl: ed modell, NSA ....plus. .......-useo:l.
S50 to S350. Call1write to< brochure. Elec
l rovalue Industrial, Inc., 80x 37&-WF , Mor·
ns PI. illS NJ 07950; (2lI 1 ~267·1l11_

'N"""
WYOMING-Ul"Ml RANCH LAND. to
Klft, S60 """"... $66'monlh. FREE inlo<·
",.tion. ....PS. phoIOO'aphl, T.ade equity
for ham ON', home computer. l esl equip.
mont. etc_Owner-Mlka Ga...lhier K8lCS.
e550-8 _Gallalin Rd., Downey CA 90240.
BNBOOl

QSL MANAGER ALBUMTM. Beaut if ...1
1..... ,he'1l rained vlny i ring binder for dis·
playing 240 01 your prized aSL c8lds.
3O--d ay g...arantee. $18.95 ppd 0' sand
st amp lor I lye' . Waite' Beaton W08DVX.
3780 Cecilia Ave.• Cleveland OH 44109

'N"""

MOBILE IGNmaN SHIELDING. r ree
li lerature. Estes Engineering.~ Marlll"l
D,ive. Port Angeles WA 98362. BNBODll

tile M..."insville Ha mlest at the Indiana
Fai' g,oonds P vihon &Jilding in Indl. n. p.
oIi• . Deal", ndor• • lorums. and Iree
plI"'" parking. Doors open to t"- public at
8:00 am. Table reservations: Ai'-n Sea...
3 1~ M<lrkel Place. Bloomington IN 41401 ...."""

_••. l~ per WOfd
. . _. .. 5(k pe< *OId

RATES

Incl'\NdIuaII~;a'l .
Comrne<CI&I .••.• _•• .•.• _• . • . • • • • • . • . • . . • • •

DEADLIN ES

Copy musl be 'eceived in PeUt'borOl.lg/'lI)y t"- 5th 01 rile second monlh pr.
c.dlng the COWlf da te. 11 copy is receo"'" aUer , ''- deadtine. il "" i ll be scheduled
10 ,un the follo*ing montll, un,"s specihUllly prOhibillld I)y the acMlrtiser .

MATERIALS

s.nd 10 AdIooertIS"'lI Oepa"menl, 73. Elm Str_l . Pelerborougll NH 03A56.

WANTED: Ea. ly teleoraph ln.tr.........,. lor
my collection. KIt)'S, sounder• . ca ll box...
reoisl",e. met",. ....nd ,ela led il ams in
chiding pr.1910 psper. La.ry N...lllng
W06DTC. 5951 Verba Buena. Sanla fbsa
CA 95405. BNOO18

ON MARCH 11, 11N14, till! Morgan Counly
Repeater As-sociation Club will aponsor the
Ma" insvi l le Hamlest .1 t"- Indl&na Fa,,·
flI'oundS Pavilion Building In indianapolis.
Dealefs, 01l00d00s, fon.oms. and 11M pawd

psrking. Ooof-s open 10 tl'le pul)lic at 6.00
am. Table res«v.tions: "'--. Sea.... 3142
Marl<1M Place. Bloomington IN 47401 _...""'"

DRESS UP YOUR CLUB! JltCkels, t_

,.r,i"$, hoIl$. 1p(lr1$1'1i"S. elc~ "" ,th 'fOUl" 10
00 Of ~'II CI.l$lom <.lesion- W....lenglh
Produc:hons, 20-22 I20th St_. Col'ege
I'Q;nt NY 11356. BNEI04ll

fREE SAMPLE- send $l amp. Buy/.ell ra·
dio. computer equipment in ··Elec t,onic
Exchange," 80x 486E. Forest Lake MN
55025, BN8049

DEALERS IN SURPLUS TEST INSTRU·
MENTS. mic,owave equipmen t. and com·
ponente. Wanted: Late lest equipmen t
(HP.• Tt.k. G.R. Narda. etc}, waveguida/
coax compon..nts . Immedi.le needs: H.P,
K382A. R382A. S382C. 432A, 6522A, 415E,
G.R 874· .nd soo-senes coa x items. G R.
1833. 1863. t ll64, Requesl want list t ee
l ron ica, 1423 Ferry Ave., Camden NJ
08 1()4; (609)-541 -4200. BNB050

HELPl ClNning garil9ll-test eqpl. , 6m
and 2m FM gea'. l ubes. 1()()l)s of~
",.......Is lor .11 ....kes and modeIsol com
merei" FM xcei_s 1975 ...nd older . Rea-

tonaDle prieM. Send SASE lor h$l . Tom
MeLllugnlin W84NEX. PO 80x 411. Mango
FL 33550; 181;»M1-9109. BNa051

WANTED- )'OUr I.IRU$oIId Telel ypeTM ••
pan e>a"s. High prices e>aid' Send SASE
lor li.t 01 TeletYPfl*ri te< e>a'" and ....p.
plies. TYPETRONICS. Box 6613. Fort LIIu·
derd.le FL 33310: (305~5ll3-1340 .fter 9:00
pm. N4TI, BN80!i2

WANT ED: Old bugs lor my telegraph and
radiOl el..graph key couecnon. I am trying
10 lind aach make and mooel o f bug manu·
factured f)efOle 1950. Vibrople• . Martin,
McElroy, Bunnell , Mecograph, MacDon·
aid, D & K, Wa,ner. elc. Also looking for
Spa,k klt)" . Boston klt)'S, coolin. sid&
' ''''iper•• and large or unusual ,adiotel.
g.aph klt)'S. 13 de Neal McEwen K5FlW.
1128 Midway, Richal<1son TX 75081:
H2t4~2J4.'653. BNBOM

ON MARCH 11, 11N14, lhe Morgan County
RepNler Associat ion Club Will sponaor

COLOR COMPUTER 0*""". -<;8 11 (212)
441-2807 tor FREE colo< OOfT1Wter ""rd
"". ra and soft"".re U1l8lOll or "",ile to
Spect,...m Project•. 93-15 86 Orive , Wood
,....."" NY 11421. BNOO23

FOURTH ANNUAL Otoio State conventIOn
and FI..a Market: Join In the even biQger
" Cinc lnnal i ARRL ·84.~ Febr...ary 25 arid
26, Act ivit ies l or hams and electronlca en·
th.... iast.: forums. meetings. vendors.
Wou1f Hong. women'a acti vities. banquet.
hospita li ty suile. more. Sure curl! for
"cabin tever ." Hospit. lily eutte Friday
and Sal urday nights. The $5 conven lion
reolSI,al ion includes all convention
aw... rds. Flea market i. $4ispace lor two
days_ham and elect ronic. Items. only ,
W, ile: Clncinn...tI ARRL '84. POB 11300,
Cinc inn... t i OH 45211 (If telephone (5 1 3~

825--8234. Vendor and exhibitor Inqunies
inVi ted BNB024

WANTED: ca.h paid 10< uaed SPEED
RADAR EOUlPMENT. Wnte 0< call: Brllln

FOR SALE OR TRADE: Swan lOOMX
5-ttand solid-sta te transceiWlf and a<: PS
and Heathl<il S8-201 ampllher. S325eaen.
Wanted: ON l,...nl<*_ W7LHO. (505~

47HI377_BN8041

BUMPE R STlCkER_'"My FaYOfit e RadiO
Station Is (yoo, U111.ignl." DiSpla y any·
wllele! Great gilt idea. Onl y $3. " ,p,ess.
Dept. ST, 1556 Hicks Pika, Wa lton KY
41094 , BN0042

PRINTERS: lA38 Decwr ita, II ""ilh key·
board, var lable·wi dlh pape r, etc, $325.
COl 1030 with keyboard. built·in modem.
$125. W90H, 11209 Hwy , U. WiU"'''' WI
54-401. BN8043

WWV RECEIVER, US. At algnelg_ato<,
80 kc to 60 me. 135 Hlckock t...lle I llfIte.-,
S3O. Audio Signal generator. 135. K6KZT,
2255 Alex.nder. Los 0.0. CA 93402.

'N"""

-
MIUTAAY TECHNICAL MANUALS lor ok!
and obsolete IIQf.Hpfnlanl. llO--page c.ta
log. $3.00. Milit ary T~I lola_ I
Service. 2266 Senna<: A..... Long 8Nch
CA 9Oll15. BNB045

lCOM TEN-TEC YAESU
lC2AT . __ $21i eorss $1 .019 FT206R · __.. .. . . . . . • $284
.C02AT $319 A'gosyll _ _ $529 FT23DR $289
•C25A $319 25912m HT . . . . . $289 FT726R $729
IC25H $349 SlIrelltteStallon . $-419 FT290R ... . .... .• ... $35i
IC27A, Call AZD EN FT77 $539
'C 730 . .. $599 PCS-300 $279 NEW·FT757GX , , . Ca ll
IC745 .. .. . .. . .. .. .. . $899 PCS-4000;4800, $289 FTl02 .. . $899
IC751 $1.239 PCS-4300 .. $349 FT980. .. $1 .339
RlO . .. $599 Fl-ON£. Call

WESTECH ELECTRONICS is you r dealer fo r Ten ·Tec, ICOM, Yaesu, Alden,
Astron, Hy-Gein. Cushcrsfl, Butternut. Bencher. Vibrople• . Nye·Viking. MFJ.
Daiwa. Kantron ics, Digim sl(, »oa more, Free sh ipp ing (UPS brown ) on prepaid

l
1~~~~orders (Cashier ', Chec k/MO), Prices and avsi lab ilJty subject to change: pleas• •

call fo r la /es t mformation.
~

RTE 286, PRESQUE ISLE PLAZA, PITTSBURGH, PA 15239

CAL L (412) 733-1555 MT&W 10-6 Th&F 10-8 Sal 10-2

RUBBER STAMPS: N. ma, call , .nd ad

dress. $3.75 postpaid, US. Floyd Durand
WSYZC. PO 80. 67. WllfIlwego LA 70094.

eN"'"

DX HID DEN ASSET LOOP ANTENNA. Gel
on the air. comply with nD-visi bl..ant enna
rules . Irom most indoor tccancne. lnex·
pens ive. easy·t o·build anlenna couple. d i·
rect ly 10 5O-Ohm coax; no ant enna malch·
..r requi,ed. Omnldi recllona l with vert ica l,
bi-<1irect ional with hor izontal poIa,i: allon,
V.WI typically 1.2:1 at ' IlfIDnanc..: ...aefu1
bandwidtn 3 to 5 percen t 01 r".onenl f,.
quency. Plan. arid In.truct ion. , $12.50
posl psid. H. Sl ewa" Oeaigns. PO Bo. 643,
Oregon City OFt 97045. BNB047
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C O R P O R A T I O N

THE ANTENNA COMPANY
48 Perimeter Road. p.o. Box 4680
Manchester, NH 03108 USA
IBE'HONE 603-</27-7077
TEl£)( 953-050 CUSHSIG MAN

AVAILABLE THROUGH DEALERS WORLDWIDE

OWN THE WORLD
WITH THE R3
NO RADIAL
VERTICAL
10, 15, 20 METERS

The R3 ha lf w8yeleFlgth des liminal., the
ground radial system required by other ver
ticals. Optimum current distrib:Jtlon gives
more efllciency and low angle radiation for OX
communications.

R3 brings high performance anlenna features
to those living In 8pi1rtments, condominiums
or on small city lots. Even II you have plenty of
space, R3's combination 01 neat appea,ance
and OX capability make It Ideal lor your ste
tlon. The R31ncludes an Integral turner 10 give
II perfect match across 10, 15. and 20 meters.
The remote tuning fealur. allows easy l inger.
tip control as you operate your station.

R3 Is II complete anlenna sy stem ready to in
stall io virtually any location from ground level
to rool top.

FEATURES
3 dB Gain, re' '1. Awhip
No R.dials
36()f Coverage
Integral Tuner with
Remote Control Console and Ind icator
24 Volts To Tuner
110 or 220 Volt Operation
75 ft (22.9m) Control Cable Included
Only 2211 (6.7m) High
1 sq It (.09 sq m) Space
Sell Supporting
Sla lnless SIMI Hardware
Mount: SIlt8ve Type Fits Pipe Up To
1 )/. In (4.5cm) d ie
Can Be Easily Stored and Set Up For
Portable or Tempor.ry Operation

Add up the le.tures-you'll find th.t you can
h.ve All OF THIS PERFORMANCE without
the need to buy tower, rotator and associated
hardware. RJ 1$ ANOTH~R PRODUCT
CReATED 'DR THE ENJOYMENT 0' YOUR
HO.S' sr TH~ "0"1.0 RENOWNED
CUlHCItAFT ENGllilEERINQ DESIGN TEA".
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BOOKS

The New Weather Satellite
Handbook
All the infrxmation on the mos!
modem sP8C6CTalt in orbit. This
handbook Includes malerial for
newcomers and experienced safel·
lite watchers. Incluried are hardware
designs and Instructions for
building and operating 8 tracking
station. One chapter covers tracking
with a miClOCOnlptJter. $B." 81<7313
131 pp.

J1UJ..l:.J.:J
J'!'.J.jJ..J:J:Ll

l .....m "".;1aI
U.d" ....' \\ ...,.,
Buildino: l ",or ()wn

r:....pu....~. .....

Kilobaud KJasStoom
Learn electronics WIth this h8ndS~
course. This collect/Off 01 eec
troniCs projects starts WIth simple
concepts and takes you on to
building your own small computer,
You'll/earn electronics theory and
get the practice you need to master
digits/electronics. n us BK7388
m ...

A Guide to Ham Radio
find oul what i t takes to
communicate across the globe. This
I>ooIf answers rour qlJflstions-from
getting it 1;«mBe to setting up 'fOUr
station and broadcasting. You'll
/urn to use voice, Morse code,
tfJl6type. telmsioo. and satellites.
SUS B1<7321 .., pp.

The Propagation Wizatd's
Handbook
Thisl)oot by one of the best
forecasters in America teaches the
IIrt of propagation fO'8Casting.
You1/ read about magnetic storms,
shortwave radio blackouts, long
distance lelevision, in terference,
and how they relate to the planers.
S6.9S BK1302 136 pp..

.......
! ....
, f·

, ( ' ,'f'
•• 1 .~...

LiYing on a Shoestring
Sa"" money by scrounging surplus
and purting i t to use, This booIl
shows you how-at home 0( in the
ham shack. ProitK:ts include cutting
energy costs, building a dome
house, constructing ham gear,
transportation, and more money
saving icJfJas. S7.97 BK7393

"''''

.~

,GENERAL
LKENSE
STUDY
GUIDE..r_,,_-

srudy Guides
JOin the hams who know what ham
radio is Sf/about. 73 's stvdy guides
slress Ifterning. not memOlization,
to help you study for the license
exams. The General License Study
Guide and Ihe Novice License Study
Guide proviae all the information
you need 10 earn a Novice 0(

General ticket. Review questions
included. Nonce Ucense Stud}'
Guide $4.95 SG7357 Gener.t
Ucens. Study Gul. $6.95 SG7358

The Magic 0' Ham Radio
Learn aboul the special hobby of
ham radio in this account from a
6O--year veteran. Jerry Swank has
walched radio grow 'rom the days
of Model A spark coils to micro
ptOCeSSOfS and satellites. From his
e](~sand tho$a of others, he
has wri tten this enlerlaining and
moving account ot ham radio
his tory. " .95 81<7312 155 pp.

The Contest Cookbook
Discover the secrets of contest
winners. This tJo()J{ COWfS domestic,
Ox, VHF, and 160--meter conlests,
with hints on 8Yerything from
search and pounce to paperwor/l ,
You'lf also learn to make 150
contacts In one hour. S5.95 BK7308
170 pp.

~

~.........

TM Selecrric1M Inrerlace
You can rum an IBM Selectric /10
writer into a Iefler..quali1y printer to(
your computer. The Seleclrlc™
tntertace gives you the programs
and step-by-slep instructions you
need for Selectric models 2740,
2980, and Dura ICU1. With slight
modification, the instructions will
work to( WJrious chips. $12.9T
BI<138f 124 PI).

No~/ce Study Tapes
It's HSY to learn Novice theoty from
cassette. These tapes from the staff
0173 teach you what you need to
know to breeze through the Novice
written exam. Topics include thewy,
FCC regulations, operating skills,
and setting up a station and /}etting
on the air. S15.95 CT 7300 S.t of 3

Behind the Dial
You can have access to everything
behind the dial, including govern
ment communications. This guide
~ clesigning aoo using a
recMYing instaliatiOtl fO( the flfst
100 MHz of the radio spectrvm.
Included are electromagnetic
spectrvm, surveillance, station
layout, antennas, aoo more. " .95
BK7307 57 pp.

SSB ... The
Misundersrood Mode
oiSCOWf the secrets of one 01 ham
radio 's le-ast understood areas. This
booIl fX8sents several melhoos of
sirJeband generation, which will let
you construct a sideband generalor.
S5.50 81<7351 H pp.

BOOKS

Inside Your Compufer
Find out what goes on inside your
machine. Inside Your Computer
axplains microcomputer Circuits
and how they wor/r. Topics include
chips, interpreters, circuits,
machine language, binary mrm
bers, algorithms, ASCII code. soft ·
ware, and whal they all mean to
the computer. Includes many
pholographs snd schematics.
$12.9781<7390 108 pp..

, --

Code Tapes
Mastering Morse code is easy with
these code prsctice tapes. This
series of lapes will help beginners
and advanced hams get the practice
they neea. All casseltes are 60
mlnules. Tapes are $4.95 . "ch. 5
wpm CT730S 6 +wpm CT73()(j
U +wpm CT7313 20+ wpm CT7320
2S +wpm CT7:J25

VHF Anhtnna Handbook
A wealth of projects to show you
how to build any kind of antenna.
This book cletails lheory. design,
aoo construction of hundreds of
VHF and UHF antennas. Included
are dipoles, phased and parasitic
a"ays, polarized and nonresonant
antennas, and more, $5.95 8 K736a

"'"
World Repeater Atlas
Special ptiCfl on the 1980 edition.
You'll get repeater /is/ings
throughout the world indexed by
/oCB1i:KI and trequency. Over 5/)
maps pinpoint 2000 repeaters
across the U.S. Foreign fistings also
includeel. S2.OO BI<7315 274 pp.

For endl Clrd orde.... can lofl·l.... 1-800-258--5473. Ot- send your Older 00 a separale piece of paper to: Wa yne G.-.n Books, Relall s.1es.,
PelerbonJugh, NH 030458. Be sure to incJvde the booIl title, order number, and priU, PoSlag& and handling is S'.5O fO( the first book, S1 .00 fO( each
additiONI book. F()(fIjgn air maills StO.OO per book. Check. money order, 0( ctJmplete creelit card information must accompany your OI'det. If you have
questions abotJt your OI'der, write customer sfH'Vice at the above ackJress.
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SOCIAL EVENTS

ELk iN Ne
FEll 11

U'fillgs in "'is column . ..~ /,.. 01
~~ on._~~.i1.b~ twri' 1M 101
10.,,"9 in lorme fiOn shOuld tNI InCIu«Id /fI

"'"")' ennouncement: $p\ltl.or,_ t.dIl tfl.
,_. place, cil)I, $'8" . .-dm_ dY'V" Id
-nn ,...rwn, ,elle';",~.. 8'" ,,,.
,,_ 01 ......",. to COtIt.a /01~",/ofm..

riot!.A~tsmustbit ' IJOfi lMCl t>y 73
Magazw>e by ~ IIISI ot ".. _HI, !'M'O

monlftl pnot 10 ",._"' .... """octo ",._,
,.._" f*Ce. U."1'01:_10If-. 73 M-el" •
&Znl,~ St..~ NH O:U58

In I 17·41h}, ",he", Ibere ia a bl.. nk
. prlce follol'Yini the ",ord ForTI\, insert
the number lIS4.ln IW.4S(a }, ", herr
there is a blank apa.ce followinll the
",ord Form. m.ert the numbH lIM

The 1984 Dayton HamYention 's Int",na·
lional VHF/UHF COnlerence will be held
concurrent ly ....it h the ~tlOll Irom
Friday thtOugh Sunday, April 27-29, 1984.
at lhe Ha'a A'ena a nd Exhibftlon Center,
o.yton OH. Thete "'HI be teCl'lnical foruma
by acknowledged e>;perta; noisa-ligure,
dyna.mic..-a"ll"'. and antenna..-ange ,,-.
su._1contests: and .I'lospitalily suile
....ilh ,ef,eshmenlS. TeCl'Inical papers .nd
~tatiOnS on VHFAJtIF lop1c, 01 inler
est a<e being solicited lor considerat ion.
PoIential speakers shOuld submit their ••
quests immediately. FOf lurther in t_
lion, contae1 Jim St ill w A8ONQ, VH FtUHF
COnI",once ModeratOf, 4126 Co"t Ma.-,
Ha milton OH 4501 1.

DAYTONOH
APR 27-21

DAYTON OH
APR 21_21

The Dayton Amateu, RadiO As soci..
tion, Inc. . ",HI sponsor lhe Dayton ttam
Yefltion on April 27- 29 , 1984, .t lhe Ha ,a
Arena and EJ.hibi t ion Cenl«, Cayton Ot..
Admission. valid lor a ll three days, is $1.50
in adYance and $ 10 .00 a t the door. The
saturday IIYening G,and Banquel and en
ter1ainment is $14,00 in adYance and
$t8.00 al lfMI door. Ha , ry Canna ls W2HD,
past president 01 the ARRL ",ill be the
featu ,ed s pea k"'. Becaus e sea ling Is II....
ited, ea,ly reservations a ' e "" quested.
The,e ....il! be a gi ant Ilea marl< et st afllng
at noon on F'iday and continuing all day
Satuldav and Sunday. Flea·marke t space
is $15.00 lor all tnree days a nd will be sold
In .dvanee on ly. enl'ance 10' setups ",III
be avai lable starl ing Wednesday and the
s pecia l llea-ma,ket telephone Is (S 13~

2230023, ' Other featu'as will include 10
rums, awards. and e><hibits. For specia l
motel rates and reservenons, w,ite H. ....
vefltlon HOU51f\il , 8o~ 1288. Dayton 0 104
45402; no telephOne reservations ", III be
. ccepted. Add,ess a ll other inqul .les to
8o~ 44. Dayton OH 45401 , Of phone (St3~

4]3.1120. Please send acr.a nee ,egist,a·
t lon checks to Dayton HamY8flt ion, 80~
2205, Cayton OH 45401.

Irom 8;00 am to 2:30 pm. Reg lst ,a tion Is
$S.OO in advance and $6.00 at the door; lao
bles a,e $6.00 each. Ret,eshments ", III be
.valla ble. Ta lk·ln on .161.16 and .331,93.
FOf tunhe' lnlOfma tion . nd ,eserva t lons.
pi..."" conlacl Mid land Amateu' RadiO
Club, PO Bo~ 4-401 , Midla nd TX 19104.

aOl!MeI . Fede-ral CommunlcaUono
Commi..i.....
~ Final Rille; announcarnent of
effectiva date and c:on"ectiOQ.

Reprinted (rom the Feder.1 Register
Changoaa In Pt'ac.-d_ tor 'I4IP'"" ACCOUfltinS Offioe. The amendmenla a re
01 Pr Clfl , d ...,......~ In the nece-aH ry to pennil .mateur radio
~ RadIo Sao . ...... oper-a ton 10 file a aingle form 10 obtain
"'-"101£"-"•• DIat. and . pprov. 1ofpto~...tlmUa
Conac:tiOh I InICtwea. inltead of tha two forma 11110

and 714) cutftntly req uired. The elJed of
th ia aclioo ~. limplificatiOQ of the
.ntenna . pprov.l proceaa for both
amaleur radio Iicenoeea and the
Commi..ioa.

t1le .nllMln8 approval fOl'tll n"",~ Ia
.~

DAn: 1be effective date of Ibe rules
cha"ll"" ia January 3, 1964,

WINCHE STER IN
MAR 11

The Ratndolpl'l A""'teur Radio Associ.·
lion ....m hold Ita 5th hamlest on Sunday,
March 11, 1984. lrom 6:00am toS:OO pm. in
lhe Nat ional Gua'd Armory. Winchester
IN, Tlckel don.tion I' $3,00 and chlld ,en
under 12 ~a.. okl "" II be admilled I.ee.
Table apace (by '......a tion only) is $5.00
", ith • t.a ble . nd $2.50 ", ithout There ....ill
be a Ilea "", fI<e l, deal",., prOll, . ma. tcco.
and d , lnk, setups ....1ll be on Satu,d ay t,om
6:00 pm to 8:00 pm and on Sunday f,om
6.-00 am 10 8:00 am, Ta lk·ln on 1 41,~.30,

224 901223.30, and 1046,50. For ,eserva·
tlons a nd more Inlormatlon. contaci
RARA, Bo~ 203, Wlncheste, IN H 394, or
phone Jake Ule W9VJ X a t (311)-564·9 361.

The Mld l. nd Amateu' Radio Club ",III
hold Its . nnua l St. Pal , ick 's S", a pleat on
sa tu 'daYand Sunday. March 17_16, 1984,
a t the Midland COunty exhibit Bu ilding,
eas t 01 Midl and TX on tile nort h s ide 01
High",a y 80. Tile hours on Satu,day are
Irom 10:00 am 10 6:00 pm and on Sund. y

MtDLAND TX
MAR 17-11

FCC

8t . .-'/':1'ha . lfectiva dala of naIea
amendina th i. docIaraent N'- h"- 17
and 'P 10 chanaa V'ocadurea for
approval of po opoHd anlenna atrucI'urK
In the Amateur Radio Sef,,-lca12--t--31; til
F1l. 1llQ151- 1'ha N1a a-ndmentrt wenr
adopllOd by the Commiaaion on Jan...1)'
.. 19111. but their .ffectiv. date haa been
held In abeyance peDdina deantAQ8 of
reporti"ll requirementa by tha Geoeral

,

lNDlANAPOUS IN
M AR 11

The MOrgan Counly Aet-t", ....soci..
tion Club ....m hold the Mart insville Ham
lest on Mardi 11, 1984, indOOr' a l lhe In
diana SI.le Fairgrounds Pa-.i11Oll Build
ing, Indianapolis IN. AdmiSSI{)(l il $4 .00 a t
the door. Premium ta~ a,e $30.00 eaen,
1I"......"'et tabln ar., $8.00 each., .nd
llea-mart<et spa.ce will'lOul a table II $1.00.
All l. bIn musl tie ..... a wed in advance
and setup ",ill be salurday, M. n:n 10,
lrom 1:00 pm 10 IKlO pm.~ setup witt
tie Sunday, Man:n 11, lrom 6:00 am t08:OO
am. There will tie I ,. pa-..d pa"' lAg. Talk·
in on 141.21 and 146.52 'im(lle• . For more
informatiOn or la ble ..-v.tiOna. send an
SASE to Aileen Seales KC9v ..... 3142 Ma,·
ket Pl_. Bloomington IN 41401 before
Ma,ch 1.

City NJ (. pprO>limately 15 mHes _t of At·
lant lc CIIyl. Admission !Of buyers Is S2.SO In
act.rance and $3.00 a l the door, sell"'" space
is $5.00 (bring your own table). There will be
6,00) eq....re 1881 01 heated indoor !lolIIllng
spaoe, and 00'>'Il01Id ta,lga ting wHi be ..... i~

able, _thflf pem'IIttlng. For more inlonna
tion, Wl"ite S PARe, PO eo. 142, Abeecon NJ

,.""

GLASGOWKY
FU2S

The annu.aJ Glasoow S",apfest ", ill be
held on Salurday, February 25, 1984, be
ginning at UIO am Central lime, a t the
Glasoow Flea Marl<et BuildiflG, 2 mile$
soulh 01 Gl.SOOW, just o ff highway 31E.
Admission is $2.00 per person. Thete is no
additional cha'ge lor ...hibiton. The lift't
taDl. per edlibilor ....ilI be Iree, a nd edra
lables ....m be avallaDle lor $3.00 each.
There will be a Ia'ge heated building, I,.
parl< ing, I,ee collee, and a la'ge Ilea ma,·
ketoT. lk';n on 146.:W.94 Of 147.631.03. FOf
lurl .... Intormalion, ",rite Bernie SCh....ru
gebeI WA4JZO, 121 Ada l, land Courl, Glas
IiJOW KY 42t41.

I..t ....1Il be held on SundaY. February 19,
1964, at the Elkin National Gua'd Armory,
loca ted t'/lfO mil.. oflln t"",tate 77 a l Edl
85 In Elkin Ne. Doors will Qpef110 the pub

tic a l 08J0. and breaklas t and lunch witt be
serYed at lhe hamf~t by lhe FOOIhilis
ARC 01 Wilk..boro Ne and t he Briarpatch
ARC 01Gala~ VA. Ta lk';n on 144.77/145.31,
146.221.82, .nd 141.691.09. FOO' laDle _ ·
vatloM (which a'e limited! Of otr- InIOf'
"",liOn, contacl ei ther George Ree, es
W04 BMG, Roule 6, 80_ 412, Nonh Wilkes
boro NC 2ll6S9, (919l-670-2803. or Torrwny
lIneberTy W04BTF. 30ll PopIa, street .
Gala. VA 24333, (103}-236-8424.

The Robbinsdale Amatl!'ll' Radio Clu b
....111 hold Its 3'd a nnual Mld....inler Mad·
ness Hobby Electronics Show on Sa tu r.
day, Feb'uary 25. t984. I,om 9:00 am to
3:00 pm , at Tot lno-G,ace High SCMot.
1350 Gardena A.enue NE. F' id ley MN (a
Mlnne. polls s ubu rb). Admission is $3.00
In advance .nd $4.00 at the door . There
",1Il be manutactu' e'5 and dealers ot ham,
com puter, sstellite , and RIC gea " as ",e l!
a s semina rs and a Ilea market . Tal k·in on
146,52 slmple~ or t he 141.601.00 , epea te .
(KI LTC). For more inlormatlon. con tac t
Robbinadale ARC, PO 8o~ 22613, R0b
binsdale MN 55422. Of call Bob at
~12}-S33-7354.

AKRONOH
FEll 2fl

1lMt Cuyahoga Fa lls ARC ....ill hold its
30th annual electronic eQulpmenl a uct ion
and hamlest on Sunday, February 26,
1964 , lrom 8:00 am to 4:00 pm, a t North
High School. Akron OH. There is easy ec
cess from the Ta llmadge AY8O"IlIl' oll...-amp
01 North b press"'ay CRte. 81- Ticket s a,e
$2.50 in advance and $3.00 a t the door.
Some tables a'e av.llable IOf $2.(10 Of ..... ~
"'. ""'y bring their own; advance ."""""a ·
tloM a'e adYised. Ta lk-tn on .671.27. For
_ details or '......-vat iOnS (please in.
cllJdoJ an SASE), ....rile CFARC, PO 80_ 6.
Cuy.hoga Fa lls OH " 222. TaDle 'es.e<Ya
tlons ""'y .lso be made by c.alhng Bill S().

,,;nsky K8JSL a t (216)-823.3830 and ",ill tie

hakl until IKlO .m.

FRIDLEY MN
FEB 25

EGO HARBOR CITY MJ.... ..
n.~ Points AmatllU' Rado Cfd),

ee, W'i. ho6d ll'Ie SpringIest '84 on Salurday,
Match 10. 1964, /n:lm 9:00 am to 4:00 pm, at
It. Atlantic eo...ty 4-H Centtlr, Egg Harbor

MANSFiElD OH
FEB 12

The M..""fittld Midwintef Ham,..UAue
lion ....ill be I'M:tId on Sunda y, February 12.
19&1, begInning ..t 8:00 am, a' the Rien
land County Fairgrounds, Ma nsl leld OM.
TiCkets are 12.00 in advance and $3.00 at
the door. Tabln a re $5.00 in ...... nee end
$6..00 at 1l'Ml door. Half tables "'111 nail·
able. Ta lk4n on 146.34I .9ot. For eddit ionel

in formation or advance ticke ts a nd tables,
-.d an SASE to Dean Wfasse KB8MG, 1(JJ.4
Beal Road. Manslield OH 449O!i, Of ptlon.e

(4 1 9~589-24 I S.

TRAVEftst CrTY M.
FEll 11

The 0>enyl8nd _1_ Radio Club
IfIIiN hokl il, 10l1'l1lltlUal . ...ap and.rop on
Febr\IOI ry 11, 19&1. lrom 8:00 8m to 1:00
pm. ..llhe lrnm;>Culele COne<K:>hol'l School
Gym, 2 block' SOUlh 8nc1 1 block _ . 01

the ;ntersec1ion 01 "'-31 and M·22. T,.
_ City loll. Regi.t,.,iOn will be 8 ' the

door_ r . 'k-tn on 1"6.251.85. For mo<8 Inlor·
.....tion, call Jerry Cemlak K8YVU .Ile '~

lM7~_

MELVILL E NY
FEll 19

The Long Is land Mobile Amateu' RadiO
Club wlU hold the lIMARC meeor Ha mla l'
'84 on Feb,uary 19, 1984 , ',om 0900 10
, 600, at t~ Electr ic ian' s Hall, 41 PI"" la wn
Road, Melville NY. Admission IS $3.00
each lor everyone. Ta ble ,eS8<\l.t1ons a ' e
$10.00 each , paya ble In advance to Bob
Reed WB2DIN, 2970 Valenti"" PI.ce,
Wanlagh NY 11793, Food and 'ef'"h'
ments will be avallaDle, Ta lk·ln on
146.251146,85 (W2VlJR) Of 146.52 Slmple~,

FOf addltlonallnlormation, conlacl Al Fla·
pan WA,2FOO at (!l16~1Q&.296!i Of Hank
W_ WB2ALW al (S I 6~~322.

LANCASTER PA
FEII 11

SEFlCOM. Inc~ and lhe Red Rose Re
peat'" As soci. lion ....111 sponsor the 1I1lW
Lancul", Ha mlest on Sunday, FeDtuary
19. 1984, I,om 0800 10 1600, at the Quern.
s"y salell Pa-.ilion, US Roul. JOand 996.
Lancut'" PA. General adm'ssion II $3.00
lor all hams and _.. per"""';
tallgal,ng is I, . ....'th general admission,
_ the< pennl lI'AQ. eomn-elal labln
'....in l\all) a,e $15.00 and noue-Of,_cial
t"'- (rN' anne_) ... $6.00. Ta lk';n on
146,61 and 141.015. FOf ,esenral_ tend
a eNd< pay.DIe to SeFlCOM, Inc .. to Ham
lesl C<>mmill.,., PO 80_ 6082. Lancast'"
PA 17603.
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AWARDS
Dlplom. OelNl rlmenloa Del Pa.a9u. y

The OOP Is given 10. conl i.med con
laCIS wilh me nelion·. capil al . nd di lle.·
e nl departments inlo *"Ich Pa rag u.y I.
di~lded. Clas. A "'Qui.es 20 conlecl.:
Cln. B 'equires 16 cootecrs. Class C r.
Qui.es 12 ccmacts

Departmenl. by pra'" ..e : ZP1_Bo
Queron. Cha.co. NU8\I. . A. ul'lCion;
ZP2-AIlOS. Pie. H.yes: ZP3-Am.mbaJ,
Concepcion; IP.-Canendiru. S.n Ped
.0: ZP!l_ ASlJl'lCion (nalion·. capll.l); lPS
-Cenlral. Cordillera. Pa ragua rl; lP1
CIlagua.zu. CIoSZ.pa. Gualra; ZPS
M,s iones . Noombucu; lpg-AIIO P...na.
Ilapua.

Conlacts musl be ....de on or .ner Ma. y
15. 1952. 10 q.... lily lor .ny 01 Ihs 'dS
sponsored by lhe Radio Oub 01 P gu'J ,
A certified IIs1 01 conlllCfS .. ,In . IIIl! 01 5
lACs lor each .""a.d should be senl 10:
Ello Donna ZP5CE. ...... rd M. nager . RC
Pa.ragueyo. Pl eo. 512. "'suncion.
Pa.'loguey.

3905 CENTURY CLUB
AWARDS

Represenl'"", Ihs 3905 Cenlury Club.
BIll Herber1 W1l2Z'(M .."Ies 10 ,r.a", ,In
us Itle ~a..ious a....dS '~"I'ble 10 .
''''1'$ *"0 I.equenl lne;. net oper.IoOh.

TM' 3905 Cenlury Club I. basicllllJ •
WAS {Worked ...11 SIal net *"ich gr,,*
OUI 01 Itle old Bicenl '.1 Nel on 80
meters baCk In 1916. The net no" ooer·
etes dally on ~ .00 80 ITIlIlere. 0100
--o&lOZ on 1.233 MHz.N:! 0500-0800Z on
3.905,

Na lura. liy, as lime _nl on. it beeeme
a.ppa.enl Ihl!.n a ....a.ds prog'II'" o. some
kind was in Itle offing, As .m.t"'... wQrII

eaCh other on lhe band, may g.t"", •
point per conlact. oree 100 poInl. are
e arned. you beCome a full.lisdged memo
ber 01 lhe club 'nd are Issued. Clrt ilicale
10 lIIust.a le)'OUr afflli e lion.

A. membe.s coottnue thel, contacts on
Ihe nel, several revere of Ioc hl....emenl art
.ecognized. with me ultlmale be ing Ihe
1.000-Poinl Awald, which Is ce.talnly no
overnig hl ~en l u re.

Among lhe ce rtilic' les allorded nel
pa rficlpants is the 3905 Century Club
Siale Ca pifals A....a.ds . whic h requi 'e. the
. pp lic a nl 10 conla c t at least 35 s tele cap
lta f cit ies. Endo.s eme nl s are given lor 40,
45, and the ma .lmum 01 50 state c epillols
....o.ked on lhe .ponso. nlll.

We bel, ....e Ihe many long houlS 01 ded'·
calOO ope.alion should not go unnollcOO,
nor should Ihe high deg,ee 01 "'hUSlum
01 a maleu' ·.a dlo operators go neglecled
in Ihel. pu.suit 01 ..If·set goalS. Thai is
*"'1 we hloY9 .n . ..a,ds column in IhlS
magazine and *"'1 I Inl,oduce 10 you Ihs
a.wa.ds a lld ClIf1i1icales made .~"Iableby

H"'ROAA.
A.s ..e •..,;,,* el.Cn one indi~'d"" lIy. "a

I,nd UI.1 . lI l hei , a ..a'dS .'e 01 high Qu. I,.
1'1 alld ....' 11 make a .....,. irr,pressl... _ .
lion 10 any .adio shack.

GCR .pp1y in ....klng Iopplic.al'on lor
H"'ROAA A,,"dS. E.en .....d II 1*0 001·
Ia..s 01' 5 IRes."'1 YOU' 'SQuest, Special ....
dorsements ..ill be lidded lor ON. SSB,
ATTY. SSTV. FM. ORP. ...11 YL or s,ngle
balld. There is no dal••eslrlChon on con
lacts mao.. .00 satetlite conlacts .r.
pemtllled.

HAROAA AWARDS

HARO...... OX A..... nt

For this. lhe mosl popul.r 01 .iI
H"'ROAA IIChie.e".,1 e....dS. lhe eppl~

cant I......lIdad .ecogn'lion lor contact ·
Ing 10 OX SllliOfl!l. Endorsements.re .110
gi""", lor 25. 50. 15, 100. 200. • 1Id 500 OX

DIploma P••aguaJ

Ttle OP ...... rd " 9i..... 101' conl lrmed
conlacts .. ,Ih 1,... d,llerenl lP ..alions_
Sfllion. In Souln Amerlul "e <eQui.OO 10
conlacl 15 IP operator•.

OX AWARDS FROM THE RADIO
CLUB OF PARAGUAYO

The All Medll n
Count.... A td

The "' MC'" is gt..... lor conllrmed COf>

laclS wilh MOO,le<lIne.an counl " es in
th.......... 01 IIChte.soue...t Clus A_41
COIInI.ies . Ou. B-30 counl.ies . a.nd
CI.". C-20 counl"es, ... lP conlacl is
obligatory In .ny clns 01 .....d . The 101
Ioal"", prel,... Q....lity 8S ~.hd contKts:
"2. "5. "'eJ. eJI. CPo HA. HB. HBe. HV.
J T. LX. ClE. OK, TL rr.TZ. UC2. U06. UG6.
UHa.lJI8. UL1. UMB. LX>5. xr.XWS. YA.. IE.
ze. 3OI!i. 'U1. 5U1. 5X5, 1PS. 101. Ml(9Al.
9J2. 9"11 . 90. 9X.

Y09s APJ , ASS, BGV, C N. EM, GP, HH,
HI, HT, lA, IF. KAG. KPO. VI, WL

YOGs, ITU. YROA.
In Y().I.nd. Ihe .ull i. lo r tbe ume

Ilcansed h.m Is Ihe same lor a.ny p.ell .

The T~ot

C • ..c..nd Caprieorn A..... reI

The Tee... A....d Is .lIorded 10 lho..
.pptlca"IS ..110 conf,rm conlacfS ....ilh
counlrles lOUChed by Ihs Trop,cs 01 Cion
car .1Id C' p',corn DOuIldIl.'es.... IP con
teet Is obl'galory lor this ,,,"d, For Class
"', 28 counlry conlaCIS ere .equirOO I.om
the lisl bel.,..... CI.ss B reqUIre. 20 COUn·
t.ies ; Cle.. C 'equlres 12 counlries, The
'o ll.,....ing Pfell .es Quah ly II • • Iid
conlacls:

T,op ic of ceocee 5213, BV, BY, EA9.
KH6. A., "'6, SU, rz. C6, VU. XE, xz. SA.
5T5, 5U7, rx:rz.

Trop ic 01 Cep 'ico.n: A2, CE , C9, LY. PY.
VK. I P. I S 1S3,5RS,

Wor1led All ZP

The WAZP .....e.d is being oI le<OO 10
.maleu', making .1 leasl one conlirmed
conlacl ",,'Ih IP slatoons in each 01 the lP
c.lI "i.l.icIS. lPl -ZP9.

All z..... 11 p,.li. A reI

The AZ11 PX d is gi..... lor oon-
I",ned conlact ,In p<eli... on CO Zone
11 lIS 10l1ow. : CIIIS. A-30 prell.es. C IIISS
8-19 p'el' .....1Id CI... C-12 Pl'eli.es ,

lPl 10 lpg. PYI 10 PVI• • oo Ihs special
Pl'eto.es used lor WPX conl..l. Io'e Itle
only Pl'eli.es ....nich Qualily lor Ihls ...,..,.
dillic ult .....lId

The Dlplom. Sud·Am., lc.

The OSA A....a.d I. gi.en lor contacts
wllh eccenree loc' led in ITU Zones 12, 13.
14. IS. 16. aN:! 13 .. fo il.,..... : Clas. "'-33
OX counme• • nd 6 ITU zones. Class B
25 OX cou"I"efI .M 6 ITU zone" and
Clas. C- 18 OX counl.les and 5 ITU,_.

COunl.ies whic h Io'e Qu.lilyi"", con
tacl S ..e:

Zone 12_FY. HC. HCS. HK. HKI
(M. lpe lol. OA. Pz, 8R. VV . CPli&'9

lone 13-PY6I718. PYl (F..n.ndo de
Noronh' l. PYI lSI. Pilt... 51 Pa.ulj.

Zone 14-CElr2J31~. CEeX. CEIZ.
CP21314I$.W7.lP. CX.lU-AlUlY.

Zone ' 5- PY l r2J31~. Py, (T,inidad
Isl.nd).

lone 16-CEllI718. VPS I F. '~ Iand). LV
VfWlX .

lone 13_KC4USP. LV-Z, CE9AA1...M.
VPS lGr. ".", Land). VPS (GIorgia). VPS
lSo. on.neyl., VPSlSo. Sano:tooich). VPSISo.
Sllen.nd).

OX AWARD FROM ROMANIA
The Roma nia n Rad io Amat eur Fede ra ·

lion ta kes pleasu re in annou nc ing th e YO
OX Cl ub A.... ard a.aiiablll lo amatllu rs and
5 Wl s la tions tne ....orld ove r.

YO OX Club A......d

Maill"", add.ess Is Fack !l5. 5-180. ~
Mod<lj.,d. Sweden.

CounUieslocalOO In rru loneB l 1M8 .,e:
ITU Zone l1_TF; rru zone 18 - JW. JX.

LA. Ott OHi. OJIIQI-lt M. 0'1. oz zv

Morokul.... A....arel

Ou, good OX Irlend. E.land Botl,up
SM1COS. enlighlened us ..ilh .-. about
lhe cha"lable Morok ulien !SJ9WU
LG5LGI acllvily in ttle UniQue ~sl a! e" on
Ihs NorweQi.A-SWfldl:sn border. easl 01
Oslo. 'ealu, ing radio caliS LG5lG .nd
SJ9Wl. IoI1d a Iof more,

Recognizing Ihs Indep ehOe hc y 01 II'''S
.,ea. lhe """"*u1len aclivil'es have~
If.mulated 10 benelif tee halldicllppsd
.1Id,0 ,eu~ In NOf*IoY .00 5 ..eoen.
Lik_ ppliClInlS lor Itle Morok ul....
.........d 1100 lhai, donatOO ....,d lees g0

Ing 10 aid lhese less lor1uroale people . •

cau...11 ot us c.n be proud 10 h.ve
u sisted.

This uniQue OX .....a .O i$ a~lol la.tmt 10 Ii·
censed e....,eu~ a.nd 5WLs. Only eon.
I.ct s a.he< July . 1968. ""; 11 counf. Appl i
c . nts ere a.kOO no! 10 se<1d OSL c.rdS,
GCR .pply EUlopeen. muSI conlacl
LG5LG .nd SJ9Wl on 1"0 bands .nd on
d'ffe<enl days lor I. toter 01 lour dllys 01
operation.

...11 Olher applicanls musl w-ork each o l
Iha.. 1*0 slalions , e a ch on a O, ll ...enl

'0'
You m.y .or ....ard YOU' appllcalion 10 Ihe

."enllon 01 U!I 5lrandl>efg lA2ZN.
Kongl"",. 3. N·2200 Kongs~lnge<. Norw. y
Please be sU'e 10 encjcse a n a....ard lee 01
U5S3.00 or 8 IRCe. Addillonel contdDu·
lions are mOSI apprecrated.

•

Bill Gosne y KE1C
Micro·BO. Inc.
2665 North Busb y Road
OaK Harbor WA 98277

OX AWARDS FROM SWEDEN

WorkOO All Zorle-14 Count... A... reI

As 01 April 25. 1979. Ihs loIlowlng ilffilt

teurs aoulll QUIl I'fy lor oonIacts 10 Oblaln
this e....a rd: SK6CM. SM6s: AGW. AU , AMU.
ASJ. "'Wl., BER. BGG. BLE. BOT. BPX, CGI.
CJ K, CLX, CMK, CNe. COY. COl. COK, CUA.
OM<. CYU. OKU. OXY , EO!, EPA. ESW. EUC.
ElIT. FCM, FFK, FLR, FNE. GAS, GOP, GMfl,
GQJ. HQZ, HRI.., IHF, JJl, J KB, J MA, JOO.
JOO, JOM, JOO. JOA, JAB, J AY. JW, KFA.
KFB, KFF. and 5T,

TheSWLAcII~ilY Club 01 5weden .00 IMi.
ewerd menage> were very kind to seOO ITIlI
oompjele a....e rd program Inlormation aboul
lhe lwo malor OX a....ard. being oI!erOO by
lhei. or""nlzallon.

WorUd rruz.x- l1Ma A......:l

n..8ulA....atd

In Ofdsf 10maI<e the 1lfOWln::e of 0e/sIand.
S.. ...~ ball. k_ W1d 10~ Ihs
activi!)' 01 I" ......teurt in """ region. Ihs
MelIeruds R-"o Club l5K8CMl ...... jdecllO it-
_ the SuI A..ant

Toqualily lor 1M diploma, .1.100I'e in Nor·

....it)', S. ...~ Fonland. W1d 0erwnet1< ""*
~ •• 10 poil'Ita, othsI' E...~, S1lolions
must edlLS''ll 5 point$, W1d Slaliof'e 0U1SdI!

EURlpIl ""'* obU'" 2 points a.dit EVe')'
aso ..,Ih a ,.:io ......1... -.g in OM

'-"d ...... gnoe the '" '*' w~ 1 point toward his
01' her goal, Shouid )'OU ,.... • aso ..,Ih
SK6CM. 2p;:lOtlls..,8 beereclrted 1o )'CU lotIl.
All b8nds ilIlll "".,.",. ** be~ but 0n

ly or-. aso ..,In -=tl .I.loon "';11ooo.n. ....
0S0s mutl be on or .h. "........, 1. 1979
Conlaets "II • repeet.. or "11II~la ...tl nDl
~

AppliCalOOl'e must 1..1 -=tl callsign

\IIIOI'I<ed. (Sale. t llTIlI. GMT. '*'d, mode, alld
Ihs applicant'. OOM ....... c;alI. W1d fUll "'i1"~

ing edchn. 0Sl8 are nDl reQuired, Gsnerill
certlhcehon rules eppIy, The e....., IIIl! it 5
US dollars or 20 s..edisn kftlf08f, SfInd~
e pplicat lon elld e... rd IIIl! 10 MaUer uds
Radio Club. ~'()() Mallerud. S....eden,

Thoa .-d is ........ 10 ,.... III

tIYee 01 opsr.hon: CIus -.....:rt IlIf

count in rru z.x- 17/18, CIaa 8-_
1 countriM in rru lor-. 17/18, including TF
(loeI.a......nd Class C-.....:rt!l counl... In
rru:zona. 17/18.

To qua lify for the 'fOOXC Aw.rd. appll .
cants In Europe need to <;O/lfi,m con tact
wit h "~e YO OX Club membe<s: stations
OIJlside Europe need con firm only two YO
OX Club membership contecill. All oses
must be made a rt .... A"'Olust 2:), ' !M9. and
may be made OIl any mode or combinaHOI'l

of modes and any band in the HF. VHF. Of

UHF segments,
To apDly, ha¥(! \'OUr IiSI ......Ifled by at

Iallal two amateurs and send)'OUr liS\ ....ith

USS t .OO or 7 lACs 10: F RR (YODXCl. PO
80_ 1395. R 76100 Bucure!ltj S. Romania.

As 01 Januaf)' 1, 1978, Itle fol lowl"'ll YO
OX Club members count towanls this
. ..8 1d:

'1021: ABW, " VP, BA. BB. B"l. 85. BU.
BV, CO. FP, GL, GZ. IS. KAB. MG. 1VoR,
av, RA. VB. VF .

Y03s: AAJ. ""0. AC. AVE. BAA. CR, Oz.
FF. FU, JF , JU. JW. KAA. " BC. K50. ''I N.
OK, 00. RD. RF. AG. RK. RO. RX. VN. VI.

'lOots; ASG. CS. CT, HW. KAK, KBJ.
KCA, WOo'MJ. XF.

VOSs: AFJ. AMO. ATV. AUG. AVN. AY,
aw. as. MO. KAU, KLA, Le, lD. lP, "lB.
"l V, NZ, lIW.

Y06a: ADM. AW, EX. KAF , KAL, KBA,
EndoIHmenll will be m.oe ...ailabkl KBM . LG. UX. Xl.

101' slngle-balld 01' ..node .chia._.lt. Y01s: 81. OL., DO. KAJ . NA.. NM. VS.

Appilulllon. mutt be ..,1 10 lhe SWl Y08s: AGZ. CF, 00. FZ, GF . KAE. KA N.
Club Acli~'ly "",Ih 10 IRC. or US$2.00. KGA, ME. MH. OK. OP. RL

84 73 Magaline • February, 1984

This e....lord ...~.ilable 10 amateurs In
Ihree ltMIls oItoet,i••smeo'l: Cle" "'-work
27 COUI'IIries In CO lone 14, 0 .... 8_.....:rt
22 counlrieS In CO lone 1•. end Class C
\11IOI'I< 15 counl'ieS in CO lone 1.

There we no bend or mode limo,.,ions. nor
lore lhere ..,.,. dale ..1'ic!1OfII k_., lhis
tllTlll. Applk:8llionl lor W,o,zl..cA .a --.l
"';Ih USS2.00or 101F1Ca IoSWL OubAclMly.
Fack 56, 5-180, .to Moxl<IIarcl, 5-.. Gal-ecu.t.-- in CO lore 1. --= Cll. CT2.
C31.0M)F~ OM. EA, EA6, El. F.G.
GO. Gl. UJ. GM. GU, GW. HIl9. H8I.lA.. LX.
ON. OY. oz. PM'!.~ ZB2. 3.A, oW-



HAM HELP

conlact•. Keep In mind *" .re nol .peak·
ing of OX ..ounl,l,", bul in s l_ d, OX " con
IKIS.~ which ....k" Ihis . ..... rd uniq.....

G<Ml La~.. A..... nt

1l>i....... 'd requires one oonlacl trom
eacro s l. l. bofdef'ng II'Mt GrNI U k":
~ YOfl<, Pennsyl~ar>ia. Dnio. M,c higa n,
Ind ,a l\&. llI'nois. Wi$COf'la in. and M,n
nesola,

Insom............ rd

Thla a wa,d is ea ,neCI lo r communical·
Ing with a .Inglll amatllur . tatlon any·
whe re In the world lor a min im um 01 o ne
hour bel ween the ho urs 01 1:00 e nd 5:00
a m, T' uly a supe, convefsatlon piece fOf
any ham . hack,

s......, Ceor1i1ictlt ill Hunt... "'.ant

Thl••will' d I. designed lor tl'Mt _ ious
(MIlliclIl. hunler. To earn Ih i........d. you
muSI "" a minimum of I"" amateur·
r~iO ds in your pO'UCS$oon. S,mply
lilt I"... aw.rds on your appliclltoon and
nole IhI! eertllK;.ale nurnblIt 01 each. $pe
eial endoI'semlInlS are gi...... tOf your c0l

lection of~. 50. 15. 100. and '00 plus .

I need schemalic. a nd manu.ls lor Ihe
H. tlicta Uers S11 communicalion• •ecelv-
lIf. HNth kl1 HFl-l0 receiver, and JOhnson
Vi k,ng II t••nsmltl ..... Thank you ,

ShlI_ Jertn
""0 W..I Leil. AN .

Ta mpll FL ue"

Otllda l Traffle Handl...- A.ant

ThIs . w.'d ia a "It~ssued _1_
ment. allOW"ng you 10 disp/.y tl'Mt fact Ihal
you are Indeed an otlicial handllll" of ,adlO
tra lfic .

HAROM s.- OplIra tOf A..... nt

ThIs clll"lIfK;.alll it rende<ed tot thQs.e
providing a service on behall 01 amal"""
radio. such lIS wealher~. publ ,c
service. emergency. helping a r.ew ham.
providing communications lor a commu
nlly fuoc lio n. etc, The requiremenls a,e
lor Ihe a p pllcan l to br iell y desc ribe Ihe
event of service. The o t/lci als at HAROAA
will dele rm lne whelher II deserves th is
s pecial recognillon.

For your personal copy of HAROA'"
awa nt progr.m .ules or to apply for .ny
.. wards pr_Ied l>lII"e. write, HAROA...
Awa ' d Prog.am. PO 80. 30(1 , HII'.cktey OH
u = .

NORAC WINTER CARNIVAL
The NQf1h OI<aNlgan Radio Amateur

Club ....i11 l>ave a specia l Sla tion set up du"

I wonder II anyooe has a part. catalog
so tnat u. okl-l lme<. can lind r..dio and
h..m glIiIr such 1I. Ullns lorme<s, coil•.
cho!<"I'. • nd hll.d--to.find lubeS.

Cta_L FrMty
1207·10 Old TO W..I

8lacl Mount. ln NC 21711

ing Its Winlllf Ca,niv.. 1(....eslern Can..da: s
la'(leSI~ Thl. is a I'ee a ..ant but ....e W'OUld
sure appreciale SI.00 or 2 lACs to COWff

lhe poslage. The a ....a'd 's ava il..bIe 10.11
amaleurs woOdwide wtlo contact 3 VlII"
non arell SlaliOns or OSO once wilh OOJI
c . ub sl.. llon VE1NOR; .ny mode or DlInd I.
I)llffnissible, Our .pecial slal ion w,lt be
operallng <lally I,om Febtull ry 1 until

February 12. 1~. Time. ..ill be I,om
2100z 10 2130Z- look lor u' In the Gene<al
portion of each b.nd. aboul 50 kHz up.
calling "CO Winler Carnival Awa rd."

SCHOLARSHIP HONORS
SENATOR GOLDWATER

In Was hington DC on NovllfTlbet 9. see
alor Ba.ry GoId..... IlIf .R....n zon..) an
nounced 10 h,s lel lOW' h. m-rad,O oper.
a lOfs ..rOUnd lhe WOf'Id thai lhe American
RadIO Relay l.N~ had est.b1ished an
anr'lUllI SS.lXIO schotarst"p a ..ant in h IS-The LNoue WIll ...a'd lhe schol.rsnlp
10 • lICensed .adlO amailltll ""rolted In
coIlege.le-t sl lldy of e1eclronics. c0m

munications flflQi_,ng. or a r"'''lad
lield. The program will be admmistered by

the ARRL Foundahon. IOC.• 1M League's
la~ ...~empl research and educa llona l
orga nizal ion.

Goldwater. known to Ihous a nd s o f
ra d io am at e urs a . K1UGA. made Ihe an·
OOUnC&ff'Hlfl1 Irom h iS "ham shack" on Ca·
pltol Hill. Wllhln eeeeeee alter Ihe ce-e
monlall<a nsmlStlIOfl. GoId..... ter began , .
ce;~ing congr.. ,ul.h:wy mesuges t.om
....m aperalOfS lhroughout lhe US ..nd sev-
eralloreign ..ounlr>es.

The la le Vic Clark. t eago- presi<lenl . ex
plained tl>al Gol<tw.ler .... selecled lIS

honoree lor lhe organiz.tlon·. new s chol ·
.rship bec.u.. h i. ·•...IIt...nns .nd
etedica.loon 10 purpose lIS • government
&«Yanl ;s ....idely 18COQnlZed and deeply
awecillted Dy boIn hi. leltoW' citizens
and l he 'adiO amateurs 01 our ..ounlry.~

"'Through his .maleuHadl(> Inwo/Ye
ment. 5etuI tor GoId.. . le< l>a. blought joy

10 lhouunds of rnembolf. of our a rmed
.-vices.~ Cl. rk said. rKlIlll ng that the
Arizon. s""a lor 0f)lIf'Ifl(I his .adio
I. c ilill" lor .. round-th.doc~ oper.lions
" U'lng l"" Vle lnam Wa r 10 provide a com
munlce tlons link belween US mil itary per
sonnel in Soulheas l A. I. and Ihei ,
fa mille . ,

Go ldwa ler. whose inlere.1 In amale",
r.dlo dal" bloc k 10 hiS I ...." all" years .
said lhe val"" of ham operalor. has been
demOns l.aled repeatedly In lImes oflOCilI
Of nallOf\llI emergency

The lecenl Gren<>d........iOn i•• caSll in
point. Practically no normal (;(ImfnUn1Cll'

loons _ & .vall able 10 I"" out>!oc , Ha....
radio oper.IQIl'$ quickly apenecI II.... . . ,Ih
lhe c."bbelIn island. PlII'1OCUlll"y ""n
dling "",""Q115 ntIallng to the SiIIlely of
_al hundred Amer~n s tudents ..1 51.
George's Col lege. It was th rough lhese
ama llllJr c ha nnelS Ih. l the press a nd pu b
lic received mosl 01 lhe" Inlor.... lion d uro
Ing lhe earty day. c t the minion

Fa< a brle l wh ile, Ame rlc. ns we re once
aga in re minded 01 the importani role
pla yed by radio a ma te ur. , More often,
' hough . lhe c ruci al con lrlbutlon made by
h. ....radlo operalOf . ha . become "so
commonplace Ih., II o llen goes unnollc,
ed and unc' edlled: ' GoIdw.ler . ,,,,,

tnlormal ion a boul lhe schola'Sh'" pro
gr.m ClIn be obI"'ned l rom thll ARRL
FOOJndlIl lOfI. 225 M. ,n St , _ngton CT

(Ill"'.

THE ONE STOP SOURCE SINCE 1959!!
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~ Slep Electronics CompaQ" I
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.:. ...1 '" OTfO. NORTH CAROLINA 28763 :::
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" 1 "'1 SCI'*nlIhC lor a DSl counter.
Model 56OOA- Ha ppy to PlOy rfIolltOducIoon
C08IS.

John E. Gr....
4211 71"10 .

Rock Isl and tL 61201

Also. in "Id;ot Buzzer tot fhe 1916 H0n

ee CiviC" (..CtrCUils." Oecembel . page 99l.
the bot tom Ih,,,. diodes are r........aed.

J.cl IlumeII
E"'. :u1iN EIIlIOf

CONNECTORS
UH'
PL·2S9 S1c ...
lJG.175/lJ OR 17MJ .1601:
pt.2SI 79c

TYPE 'N'
lJG.21~E)S2.3S

lJG.27lCltIAKiHf ANGLE) SUS
lIG-S7~BLE MAlE)13.1S
IJG~BLE FEMAlE) 13.1 S

COAX IAL CABLE
AG.aIU IllS% BRAtD-FOAM)S23W'
MICRO 8IU 195% BRAlD-FOAMj11W'
AG-213/U 19l1% BRAtD-POLY)2701M'
RQ·214/U Q-lI6% BRAtDs-POlY)d$IM'

ROTOfl CABlE
!SIC HAMUNE Q·1M-22lS1 5Q1M'·
!SIC HAMUNE HD C2·'61i-1a~'

CAll COLLECT
CAll FOR lARGE OUAHTrT'Y

tI'SCOUNT

Hilla .nyone l>ad ..ny IfOUt)IlI buildIng
lhe "Oown-Onde< Depth Soundef ·· IJuly.

1963l? MIne won'l ....orI<.

C. G. WQf1h.m N9AKO
28 W. SS9R~ A....

Wa"lInvtUlI tL SOSSS

~~9>5~'il~ Ave.
(914) 947·1554·1555 G,mellille, New York 10923

T_ er,QIl'$ e ,epI inlo .ecenl ItlSUlIS. In
Nooembeo (page 103), _ inaavettenlly

listed OAlTN as the Ih ifd.place OX multi·
op finisher In lhe 1983 4()m World sse
Ch.mpiOnsnlp. The COfrect call.'gn i.
OAIUS.

... See LI8t 01 AdtI"rti&ers on pip. 98 73 Magazine. February. 1984 85
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NEW PRODUCTS
TC·1 PLUS ATV
TAANSMITTERI

DOWNCONVERTER
P. C. EI""" ' onlca 1'1.. upg raded their

TOl all·I !'H>n&box .f2Q_.5().MHl lull..,oIo<
ATV unit with $<)me new tee turee. The new
unllls called the T01 Plus . With mo,e and
mota amateurs using computer. and
VCR, on "TV. separa te ~ Ideo and aud io
Inpuh "'M. added 10 the •• 'sUng ca me<a
and mike Inpu ts. Thll allows ' ront ·paoel
. ....l1chi"ll back afld lorth be'we«! II'M!
c....... and comopul.... or lIansmllli ng IfMI
VCR audio along wHI'!~~

menhng using. mic.ophorIe. h has made
IN.nong Basic computer language ooet

lhe ai, and ret.ansrnith ng the S(IoKe Shut·
tie ¥Ideo and audIO y.

CaPllbility lor e.t "", 13.8 V de has
_ ~ 'Qthe bulll~n K ....POIy for
!hoM .mo "'ani to go mobi le or portable
on bane<)' power during " leId Day, emer·
l)en(:y services. CAP aearc,,", pa rades.
mlI.I II'lOn', or o t t>e< publlc·H<\Ilce ""ent•.

A vldflO monitor output Is now pn.widod
to Itneble seeing you. own piety•• exactly
IS II II transmitted In ord" . 10 better set
modulation IllYela, ligh ti ng. etc. This Is ae
compli.hecI by the bui ll·;n diode delectOl
on the t.ansmI Ue< r1 poweI' outpul s t.i p
11.... -..I'Ii<':h then connecll 10 lhe c;om.

POt'" vidflo.monitorllne-drl_ cecuu.
n.. TC-l Plus has the __ TXA5-5 e xcit·

..Imodul.tor -..I'Ii<':h fNt"'" lwo.f.eq.......
cy plUO"in Crysl.1 l wilcl'ling ..ilh Just the
Ioddl!lon of.n SPST l ..tCl't. AIIO, 1M bu~

let.nlY"C I tretCl'llll' and hlllo POW« 1..ltcl'l
cepallilily enebie IUpow1(ll Itallltt color
\'Ideo il a higl>«.pow« 11_ .mopIifleo.
IUCI'I al the Mttage t OO-Wail 0101ON. II
added 1.1.. or 'un be'elool .1 II I g .eale.
th a n 10 Wall PEP r1 outpul

The 420-45().MHz lun.ble dOwneOll·
Wlrt er has the low no ise NE64535 p.ea mp
Ilage to d ig OUI I""" w"a~ Iligna ill. tt acts
l l ~e a auper flof UHF TV tune. bul ccwe,.
only llle J'8Ml hol m bend when connected
to YOU' TV H I anl""n. Inpul . nd ....t lor
clla"'" 3 or 4. Botll color aeee a nd sound
II....euee "TV .'e u. i1.llie on you. TV
Nt JUII •• Ihe bro..xul lll.'1one 1IfO""'de.
n.. It.ndelds a 'e the Hme.

Wltll the TC-l Plu', t"- only 01:_ ilems
NCMUry to g.t on ATV ••• a good rocm
. nt_ . nd 1ow40s1 coa• • your TV lei.

.nd .ny deorice ..11 11 • atandard fow.'IoIt
eoe p-p composite Wdeo outpul commoo..

Iy found on b1K~ and -..I'I,le CCTV cam
..... home -.Ideo color ca"""u . nd
VCRI , eompute<S. RnYMdeo con\'tlfl.."
etc . A Tecllni<':l. n class OIhlgl>« .m.leu.·
" d lo neeoee II .equired 101 oper. lIon.nd
pu.ch. .... f,om p, C. Electroll ic i .

Fo. mo'e Inlo.ma llon and. comple te
cala log 01 ATV eqUlpmollt , .nlenn..,
c . me ras. modUles , alld acceSllOfles , call
or ..'li e P, C. Electranft:. , 2522 P..SOfl

l ...., ~fC.dl. C~ 91006; (8 18;.4" 7-4565,

SOFnNAREPROTEcnON
SYSTEM

SOftw.re Profect ion Oeorices. 11lC:~ • dj.

'iillOn of W. yne Gr Ent..pri_.!'laS In-
trodllC«l Copyngl" "-'dw.'~.-l

protection .yslem using encrypllon teer..
110I00". n.. Copyngfll.. syslem h. 1 t-'l
pn:I'I'en by bel . lelh ng to prO'O'lde pirat".
PIOOI IOft ... re prolect ion.

Sollw. 'e 10 be prOlecled by Co!lyrighl·
.. II llra t encoded using . 0.1. EIlC:ryp
lion Standard (DES) algorllllm wlllc'"
Icra mble l the machine code 01 Ihe pro
g.am. Tile cUllome,. 01\ the flre l ule of lhe
prot llChld prog'am. ca lls .11 800 n umber
and obtalne • t:ade which will unloc~ lI'Ie
program. The user Iype$ In Ihi, en.bllng
number 10 decode lhe DES encryptlon . nd
prepare II lor u.... with lhe Copynghl..
CPU lC-CPUI.

1lIeC-CPU II . standard CPU with a dif.
l..enl decoder built into MCIl unil . II is In
.t.lled by a dee...- on owned equipment or
a t 1,,-IKlary on new eompul......

One C-CPU can be used 10 decode .1Iy

lIumber of prol llCted prog.aml. 'fill " ..,II
fUn unprolecled ",tlwa'e w,th no 1l'l1er1",·

&nCfI. Thil .yslem doe. flOl s low down llIe
CPU, _ 01\ protected prog.ama. A pro
lecled p'og,am may be Ireely bec~ed-up

by the usaf 01\ any medium alld will 'UII Oil·
Iy OIllhe ueer'a co mpute r.

Co!lyrlght", sollwa re prOlactl on boun·
O.,le, .,e lIe. lble to a llow ee pubiliher
10 leaWl t:erlal n port ion. of lhelr sollwa re.
euch .a 110 routines. unpl"otected . nd
modilla ble by llIe user. All unprofeeted
portlona ma y be wfill... In any orogr.m
mlng languege.

For more illformation. cootect K..,
WII~m a l W. Y"'" GflIIIfl £flferpri•••• Il'l(:~

(J{J PI... SI., Perertlotou9". NH O:U58;

ffI03~24~n. Reader SenrIce number...

SATELLITE RECEIVER
lDwr• .- Eleel.onteS 01 TUlsa. QIc ••flc>

m• • lies Introduc:e<t . new $a tellile.ecaiY-
'" for 198a. The unll . celled
the Syslem 70, IoIlows thel irm', , ys lem 1
and wUl be m.rtul . Cl u.ed a t the COfl'IP8'
IIY's hfladquerte<8 In Tulsa. The rece lWlr
will be mar~eted Ihrough a wor ldwide
dillrlbutor netwOf~.

The Syatem 10 'eceioers featura detent
luning , POI .rlly eont.ol. a siglla l·strengl h
meter , bulll·ln modu l.tor, sca li tUlllllg,
Ind wille .nd n."ow a uodio fille rs . The.".
celY8fS .re n.ll.llie as IIIe 81.OOa rd
model 70X or I.... stereo _sion. 70s.
-..I'Ii<':h decodes both matli . I nd discrele
s t..eo sound and lealures simpli fied
s l..eo lun ing. Botll modeIl carry • lull
o" e .,... w. rra nty.

For . dd,lionel inlOl'l'l'l8lion. contKI
lo EIec'fOfIlt:a . IIIe., 12000 E, Sir.,.
~ OrNe . ruin OK 74 128, Reader ServIce
I\lIII>bef 81'1l.

NEW TRIBAND BEAMS
Palomaf Eng u".." has . nnou llCed lI'Ie

aoall.bl iity of IWO friband beam., Model
DX-33l1asthree e le mortla on 10, 15, Illd 20
meters, Mode l OX-43 has fou r elemellt l .

ThIlSe . nt. nnaa ha..., long been used b~

Eu.opea n OX.,s .nd are being made • ••11,
a ble in t"'" US lor 11'1& li,sl lime.

Deslg""" for use with i!ooIi(l.slale Ira n..
cei ...... s . lhe .111""",., f..ture low I W' .nd
wide bendwidth. ~III and lronl·lo-bec:~

ra lio a re partocul."y good, Each Irap i.
indi'ridu.llly • ....-p lesled at I IK tory
lor "",Iorm per!0l'l'l'l8f'\Ce. SI. ln t.......
IJ.boIII a re ueed tlvoughout .

For more Inlormelion. COl'lIKI P.loMar

• ••..-

Eng._• . 1i24-F West Min ion Ro.-d. ft·
~ido CA 112025; ~'"~7.7-3.U3.

NEW SOFnNARE FOR
THE TR5-80

Woodall Soll wa,e hal annoullClld •
TRS-80 prog.am 10 ' t'ansmlsslon a nd ,,,.
C\l9l ion 01RTTY lhal doel not 'equi,e a TV
o r inte rface for opera tioll . The SOFTTY
proqtam will WOf~ lIS well Of belle' tha n
soll wa rel'h a rdwa re pac~lgel requiring e
PLL decode r, Only lhe much more e _pen·
.IYll rus m.y glWl conlistenlly bell.r
results.

Ga ry WoodI li lies de'<'i$ed an . Igorill'lm
lor th is program tllet HmpleS the illCorn-
Ing audio lignel to IU•• 11'1& tOl'lOl Ir".
Quency ilnd IMI U$ing t ceS$elle READ
port . This method ia """y eHect;..,. and
ma~es tile ayslem invnune to mosl noi .... .
The only Ih ing lhet may be a problem is
ofher 'igllllS ......i(;h .,. almosl e xect ly on
you. oper.ling IreQuency

The prog.a m w.a wt lllen ""Ittely In Z-ao
m.ehi"'" la"""ao& to Obl.i n lhe process
Ing s peed necessary lor Ihe algoritllm a nd
associ a ted lunc tlons . Timing il oery critl ·
e.1 and nec:ess ltated close allen lio n 10 T
slates and M e yt:les d u, ing programming
(down to m lc ro-secondl ),

The tone-gener at ing eecnco 01SOFTTY
limulales the Iwo RTTY lones by p.odue·
Ing .n en..n.ling IIme-cont.oIled 'iOItage
.nd OUlpulting Ill. t"'" cessetle WRITE
port. The outpul hom the AUX plug ;$ I",."
led inlO lhe mi<':ropho". ,nput ci.cuit 01
the Ir. namlll... M<»t m,~. i"llUt circu,11
..ill smooth the li........ led si ...
IIgnal. ma~lng it sound h~e il I !Ii"",
... .. ............ t••nam,"ed

SOFTTY V..s lon ' .0 llel sol it-sc. .....

•

•

/

/

P. C. Elec,rortlca ' ATV urtU.
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TM /C·21A mobile unil from /com,

TM Ir;om /C·21 tH ".nsce/vef.
QP«atlon to trwt tM ma,n buller may be

11'1tId _Ie del:Qdlng and dosplay;ng the
rece+wed ,ignal. " cllcNce 0' IIIgh and 10*
tOl'Wll'I 'I Ileyboard selectable. .. ....1 1\1

normal and Invetled (marl<lspace or ,pace
/rnarll) tone delecllon.

SOFTTY 1.0 il let lot a l1().Hl tonos'llm
used by amateur..ad,o operator'. Otl'ler
_sionl a'e available lor di ll",ent sllifts
used by """'s and ....... tlMtr """Ices. A
visua l tuning Indic a tor ma lles setup easy
to accomplls ll,

The 'e a re live programmable bu tle rs
availab le , eacll of ...hic h can 1I0id up to
255 cllilacte... They can be l illed ' rom the
Ileyt>oa 'd .nd saved to magnetic tape 'or
later root,i"...1.

FOO' mo<. information, contact Bill
Gouge or G.ry Woodtllil at Woodall and
AIiOCII' el . PO BoI 284, II GI...da DriWl,
"/ein/~d IN 46168; (31~21J·2565, RNder
Se<vioI number <l.81 .

NEW FROM ICOM
IeOm ha' ,ntrOduced three new modell

of amat...r equipment the IC27A t...c
rna.." 25-Watt mobile unit. lhe IC-O<lA and
IC«AT U ().MHl lIand-lIeld Iranscl'ivllrs,
and the IC2711i loo.Wall t",o-mllie r ba_
sta tion t,ansce ive r.

Ic ·nA

The IC·27A is an Imporl ant brea ll·
throug h In t...o-mete< mobile communlca·
tions. "'" su ' '''1I 1·1I2 incheslligh by !J.112
incllN wide, the !C-27A containl an Inler·
MI spealler mailing it easy to mount

Allhough lhe !C-21A is compctCt. i1 hal
noI sacriHced .ny 'eatures. Siandar<llea·
tlJfes Ineludol25 Walt' of output poweI". 32
PLTM 'requencles. t.", lull-1unction tun
able ".'000_ acanning of ,,_ills and
the band. ptiol1ty scan, and a mlcropho..e
"""lch inctudes a 16-bulton toucl'l lone™
pad lor access 10 a repea ter 00' dialing
tn rough 10 In autopalch. An optional
speech Syntlteslle< also Is availa ble 10
Wlrball y annou nce lhe 'ecl'ive-r Irequllncy
01 Ihe transceiver through the pu,h 0' a
button.

Tha IClSA, measuring 2 recnee ...ide by
$-112 incites high, will continue to be avail·
able lor tl>oH Individuals prefe<rlng e
25--Walf t_ le r mobile uni l ...ilh I• •ger
operating Ilnobl.

ICQ4A atld tC404AT

/com has .nnounced their f.tesf In
4oIO-MHl hlncUlaIc:I I.a..-vera: fhe !C
OolA 1M ICGlAT. These mulh·IUf\ClIon.
multi·feafure haf'ld-hekls lor ~9.99!>
MHl feature hequency flI'Itry, conl'oI
' unct ion, . and 32 PLlones """ich are eee
trolled by the l &-button p;I(l on fltelace o '
tile radio. Also Included a re priO<'i'y scan
ning lboth 01 m&mOfies and prog'lm
mabie band scan) Ind OTMF (Ool AT only).

For scanning, $-~Hl Increments .'e
!ront ·pa fl8l selectable. Ten memo ries with
int a rnal lithium bauery bac~ ",p a llord
f1 exlblllfy IOf cn.nneilling operation 'or
easy access to most-used chanfl8ls, The
custom LCD r••dout ...,th S--meler is
uniQUe,

11'Ie ICGlA and iCOolAT have lhe same
alyting. controllNlures, and lunct ions aa
lhe 1C02A(T) and ulltln the existing ee
cesso<y line available IOf tn,,!C-v. and tc
2AT plus ""'" acceslOllel suen as tong.
1, le.nd higlt-pow.,- ba.lIery paclla.

lC-21tH

For Iwo-meler communic.tions, teom
ereo has devlliOPed thfl IC211 H, a tta ns
ceivllr wllh a high dynamic range receiver
and a l 00.Wa U t,ansmi tte,. Optl' a t ing
"om the IC·PS30, IC·PS1 5, or tile inte-r nal
ICPS35 (opllonall, the IC211 H Inlegrat.s
all lhe ' uncl ions of the 111"1 CPU-e<>n
t.oIled radios.

Sf.nda.rd le . tUfes lnchldol 100 Wafta of

poweI". 32 buill~n lubaudible fones, 32
lull·funct lon lunable memO< ies, l().-Hl PlL

Iocl<ing. euy·lo-rud lluorescenl dospl.y,
scanning. .nd mode acan. II is 11·1'"
inches ..1de by • .JIII lncltea high.

To '.cilita te Ina operallon of the
1C-211H, Icom has Incorporated a dllplex
touch swlfCh, ail-mode squelch, receive
aud,o tone control, S--met8f, eenfe-r mete<,
__year lithium ballary memory bac ll·
up, 2.·pln accessory connectOf, a nd mi·
crophone. Option .1 'e.tures inc lude I
s ...ltchable preampltier, CTCSS encco
e r/decode! (encoder is standa ,d), com put·
e' interlace, a nd volee ,ynthesiler.

FOf mo<e In'O<'mallon, contact loom
Am",lca, Inc. , 2112 ' Hill! AWl, N, E~ Belle
....... WA Q8llOf; (2061-4£>(-8'55.

LETTERS
ILOG PROGRAM AVAILABLE I I NO SNOBS IN SANTA FE I

t_ radio. The magu, .... haa 1_ and
1_ technical a"Ie"" .nd more and
mo<a pages o f contesl ••ulll and pat...,..
on-lhe-bacll dala .

I am of lhe old school of home b<~ II
you ...ant a Iranslormer , ....ind II. I've even
mede my own tubes out 01 lIohl bu lbS.
Now I run my eomputer on ...hal the Ilia ·
ment used to d ra ...,

I am an amate ur more Inlere,led In con
sl!UCllon than In ope' a tlng, '0 the "incen
tive" 01 thllLeagull leff me COld. S imilarl y,
tl'ler' la a fIend t o buy everyth ing Irom Ja·
pan, yet ...e developed Ihe technology
they copied 00' $fole .

Tnla country st ill h,a e.eative engl
_a, people who ar, ama teu'S. I call it
POOf-boy research, amateu. because of
low lundI, noIlacl< of Skill. Ttlil country is
becofnjng a high-Iechnology .nd larm IIX·

oon counlry. thouog/l 0Uf govemrnent and
COfpo<ations . re 100 stupid 10 100Ier edu
calion or la mlty lanna.

I lilla ~I ~i_ 01flYing 10 atay ahead of
tM paCIl . The COf"ICeflI 01 developing a c0l
ledge (no, I didn'1 misspell collegel can

prO\lI"" an "edll'l" to a 'fudfll'lf no t ful·
IllIed by some 01 ou. prestlg ioull Sfrue·

ALBATROSS

1l>ere 1 mel the mott .....plul and support·
ive crowd of ouYtI and OII,.nd bel""" you
11 _ iI. I had my tiCket .

11'Ie NNM"RC hold$ regular classes
both IOf tna NovIea and ' 00' uPOrading to
other el..,.ses. All are a t no charge.

Tne nams ...ho nalped me on file way 10
a license were most eage' 10 do ,o a nd ex·
tfloflded every courles y to Ihe poinl 01 g0

Ing out 01 the ir .... y sever.1 times, espe
ci l ily when it came flme 'or tile Novice ex ·
. m . nd code lesl.

So. nol . 11 South ...e , t hams afe s'lObs,
and I hope Mr. Fea ron has by now found
Inat to be frue.

The edilorial In lhe Oclober Issue of 13
~Ied some inl_hng fi'lingS. I have
foo nd 13 to be a vary enjoyable maQ&l,ne.
TIte edllO<'laltouched on one a rea I am in
agreement wllh. QST and the Lea gue a re
getti ng to be a useien a iba tross to 1m.·

1'-----__1

In response 10 Ihe letter ' rom lol l. Fea·
ron prinled in the Oclober issue, plea.. be
advised Ih.f In" lnotlbery he ten in Albu
llU8«l"'" has not reached the highef "'"..•.
tlons and Irrlved in Sant. Fe. Being 60
miles apart. I....... is a -...ortd 01 difler..
in all att,t_ and .mat..... radiO npe.
c lally.

The Nort ....n New Me~ico Amlol..... Ra
dio Club in Sante Fe ....ilI be mo<e lhan
happy to ass,st loll. Fearon in di.ectlng
him 10 hams who have lhe time and_·
gy to be an Elme<. When I madll up my
mind to go '0<' I tlcke l, I st arted going 10
the Saturday moming bfeaklasts Ihe club
holds each ...eek It TIte P.nt ry ,estauranl.

The ,esponse to my a rtic le "Foolp<oof

logging W on P"O" 58 01 the November.
198-3, I.."", 0113 was overwt>elmlng. I had
noled In lhe .rticle that il enough persona
_ e Inlerested, I would m.ke the pro
gram availabl• .

The prOO'am is now available IOf the
TRS-110 Mod&! III unde< TRSOOS t.a and
10<' tna 16 M·pc under PC-OOS 1.1 Of 2.G.
The COIl I' 135.00 each Inelud,ng lhe
di...et te and u&er', manual. PoItage ia In
CluOf!d In tna cost. A _slon ....I!ten In
d9ASE~1 IOUrce code will be available by

January I , t 984, IOf , ,,,,,,ral computer,.

J ohn E. Fall KL1QRF
Long Beach CA
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W....n Zl8'lliar Kilen
Staten lela nd NY

technology hu c,eated.n .n.lety.mong
the gener.' public to lhe point wher..
IhoM people ut\ICQU8lnled w,lh comput·
....eilher lea' them OIleet gullty.Dout '1.1
haW! _.1 friends who ha... made de
cenl a mount s 01money by condUCllng prI.
VIII.. ereeeee In B.slc and In th.. operalion
of s pec ific homEI com pu ters ,

I Ihink that yldeo diaks _ lhe interac tiye
kind-would be la nl aslic educational
media- There is now out an .rceode IiJ8rne
uaing interacli... video dIsks and lhe kids
lone up len deeo wai t'ng 10 use il allhe II',
cedes. Compa'ed to .llIndard video
IiJ8mn. lhe gr.phlCa (01 ..fleeti.... """"01 rl
of these Ihi"Ol' is ,eally astoundirog.

On a alighlly differenl subject, I "'ink
tha t If a simple and r..ll. ble pack..1 nod..
conI/oi le r could b$ eev..loped to Ih.. point
where il was • bl.ck box whose uae was
I,a nspa,ent to lhe user. II would revol....
lioniz.. both the ham--rlldio.nd the....".,.
computer cornmtlnillea. Wllh the popul ..r.
ily 01 comput.... net_, IoUod'I as Cornpu
_ and The Sourc.. iIInd with druti<':
,1_ In local IslsphOl", 'i11I.. ,mm,nent.
the lime will very llOOn De ripe 101 both a
digil al (no--oode) license and PACS AT·
type a a l.. llIl..s,

pacls of .maleur packet ,MIlO. AMTOA,
compuIer-based fT"I/lUIQ/l aystems. digl.
t.1 sp II :h. presentallon--l..el graphics.
.nd relllled ernateu•..,adio d'g'tlll c;onvnu.

nlcat ions '1'1. lerrestrial. Iorloapheric. me
leor_lI11er. lind salelills medl. including
AMSAT.QSCAR 10 and PACSAT. To pic s
may Inc lud.. nelwork and sys t..m archlle<:·
lu,e. PfOj)04ed s landa fda. ha ,dw..re, ao ll·
wa re. p,otocola. modulation and ereee
Ing sctlernae. appli<':.. l ions. and praclical
...perience.

P.uI Rinaldo W4RI
Newington CT

IMARKETABLE EDUCATION I
I enjoyed Ihe edltOllal ln th.. October is·

sue o f 73. How/l'l'e, . I would go a lillie bit
fu t1her. I think that education Is • big Ia.
_ now and. II handled cOl,eclly. ..ill
bring huge prolits 101 lhe lI,st buaineuee
10 take lull adYanlloO" of II. I think lha.tlhe
.lIention fOCUMd on educe lion by the
preaidenliilll commission .nd the media
has h/lIpe(f 10 mak.. the lime ripe for Duai·
ness 10 ent... , I epe..k with some ex~i·

ence. slnc.. I now leach m.lhema tica a nd
compule r scie nce ..llhe col lege l/l'l'eL The
emph..sls placed on computers a nd high

CALL FOR PAPERS

The American Radio Relay League ...m
I'IoId lIs Third Amat _ Rad'o Compuler
NetwOtl< ing Con l..umce on April 15. 1964.
In T",mlon. New Jersey, The conference
will be ln coopera tion wit h the 91h Trenlon
Comput..r Fesllval (TCF64) being hel d
April 1<4-15 I t Trenlon SllI t.. Col lege.

The deadline fOl camerll·r....dy peperl
is Mllrc h 1. 1964. All pepers should De

mailed 10 Plul L RiRllklO W<4R1, AmericIIn
Ao>dio Rellly lIlague. 22!> 1r,I1I," SI,eat,
~i "lJ!on CT 06111. II~ plan 10 p'.
senl • peper. please requesl an auu>or's
guide lind identity lhe Utle 01 ~, paper
immedia tely, Proceedings will be sold III
Ihe conlSfence I nd by mall f,om ARRl
Headqu.rte rs ,

Technical pe pera a re Invited on a ll a a.

Georgia TecI'I. and UCl..A ha... extension
""Ofk In ang;.-lng. n- people ha...
skilled people coma in Irom all over the
counlry 10 leech . cia••, yet lhe lICtlool
only OIliJ8nlzes lhe c lasS. I h.... made
friends III over Ihe counlry this way and
gollen crlldill as a bonus.

Phil Jedllcka WDlEEO
Norman OK

1 1

lured KhooII. prorided II leaches CtHIi't
Ity. er..th,;ly II. rlre commod,ty.t besl.
yet i1 llthe -V Ihing thaI 0t'ICfI made Ihil
country gr..t .

Eseal.Ung lhe college via cable II a
good IImlled shorHerm IdN. But cable TV
Is dol. d. only stili quivering be<::au... 01
g reed and 1. llure 10 ma ke II d uple • . The
time will soon come whe n liber O(lIiCS will
replace It. sllowing duplex oper.tlon
There II ~r fulure,

In lhe ,,-ntlme. the p'oIl1eration 01
$;Ilell,te dishes (1.10') ...111 1111 the v<Md of

eable. Direct Htel"le broadcast (2' d,.....
es) WIll blInkrup{ lhe cable companies.

The concept of Int....cll\otl l/liIChing is
..n .... nol touched, Suppose the m.;n
progr..m (cI.n) was on laser disk. sup
pot1ed s nd controlled by. magnellc dIs k·
ette for 'fOur mlc rocOmpuler. O&A wOlJ ld
be on the disk a nd YOlJr terminal CRT. Fur.
ther support could be by pecketlr.namlt·
led 10 lhe Htathle 01 loc.1 dala line.

AI P'_t. I $pend .bout Sl O1lO (phd)
four limn. \'Nr 10 go 10 lICtlools: $500
I'...... $5OO S800 cl.n .nd Iodg,ng,
WOlJldnl it be more proht.ble il I could
lake .n Int...acli... cl.n here lor S7!>O a
)'<la r tOl a l?

The University 01Wisco ns in a t Mad ison
and MII...auk_ has superb exlens lon
progrlms. George Washlngl on University.

DR. DIGITAL
Robert SWirsky AF2M
POBox 122
Cedarhurs t NY 11516

ON LANGUAGE
AI • ,ecent mIl/lhrog of tile WA20CS

compul.... club. JOI'ln KIlO asked me II I
...as "'OIk ing on .ny Inleresting computer
projec". JOhn a lwa ys e .Pfeues Interest
In my prooram ming endeavors: perhaps
It's be<::aus.. I tend 10 write unusual pro
g,ams, I haye been known to spend
monlhs doing some 01lhe weirdllat things
_ done ...ith • computer (.1 leasl by

.......na of. program~
One of my lavoril" projeclS that I lin

Ished thl' peal \'Nr ..as .n ad'venIure
IiJ8me called "T,me Wa/p,· Thia progr.m

needs ""... Inlerconnecled compulers 10
run. not 10 menlion I sound ayslem. The
IIsme Is Nosed on the mO'o'ie. Th.. Rocky
HOffOf Plc/ure Show. and Ih.. objocla a re
to say" 0" F'. nk N. Furt... Irom deat h . nd
to I...d some other Cha,.c tera to salety.
I'm not 110 .ur.. jf my 'Mull' were \IIfOt11'1

lhe ""011. Dut .1 least IliJ8lned some In
sighl on how 10 Inlerconnecl comput.....
to handle a Oostributed proeaeaing t. ak .

Anothar of my laVOlde programs wl!.n
abSOlutely .llIy piece 01 PUt (;Ode to play
Ih.. IiJ8me "dota ." (I'm su'e you know how
10 play dolS_ two play.." tak .. lurns con
necllng dola In a IiIrid. The playe r who can
m..k.. Ihe most boxes wlns .1This program
was w, ltten on punch c.,da 101 an IBM 370
computer. Al l had no Int...ach... termin.1
.1 my <lispout. I h...:llo lOOk .llhe outpul
10 _ ...1'1I1 _ lhe progr.m made .nd
then Il<f"'Ch my _ on • ca,d .nd ,esub
mit the program dIlCI< to lhe compul... op
eratOl. A complete IiJ8me look ..bout ,
hours to plllY II pI.yed a pretly good

game, lind .s f.., liS I know. nobody else
has e ver analyzed thll game before.
Maybe n l Stl rt some thing. (Flla t Pacman.
Ihe n Q.bert. and now, dotsl)

lr,Iy 1.I..st major projeel on • comput...

was a n Implementallon 01 the p'ogrllm
mlng la ngu. ge S NOBOL lor mic,ocom
pulers. All... I Infor-med JQIln of Ihia. he
esked Ihla Ihought1lfO"olung Question:
"'Wlty can'l ~ deveIot:> • special n..m
radiO compul.... I.""",age?" He gave me
some though" on whet IWCh II language
might contain _ Morae, Baudot, 01 ASCII
liO slalemenla. a s we ll as Inlerrupl h.n·
dling. 110 Dulle,lng. malh lunc l lon . lor
mEltrlc coove,alon, a nd "grea l crrcre''
' uncIlOO•.

I d,dn·ll..... lhal ham--r.dlo applications
wananted lhei , own langu.ge. All....11.
lhe thing. lhal JotK'I auggaeled could be
n..ndled W,lh . subprogr.m library. N/l'I'et·
thaless. the auggesllon II.'1ed a lively
discussion .mong our club members. So
leI's hear whet~ think aDoullhe mall.....
II a nyone h•• suggestiona on wha t a ham·
rlldio compuler language might Inchide
Ind what Ihe a truc lu' " m lghl be. d rO(l me

II li"8. II wo uld be Inleresting 10 S/l8 II
lher.. Is a need for such a Ihlng

The IllS.. 01 comput.. I.nguages is . in
Itsell.• hoi lopic. I am lr8Quently ..ked
whal lhe bM;t Iillnguage Is 01 whal the ...
iesl I.nguage Is. UnfOllunalely. lher ' ..
no a ns_ s 10 lhese q__liOns. but be
cause tl'l.. sub;ect genera tes auch Inler·
esl. I will devole some space to m.llers
rega ,dlng II JlllUa~ a nd com pallbllty
smon~ compule,s ,

E¥Wythlng_

- you.... al ways wan led 10 know .boul
assembly language and. • . A number of
people ha.... ...rillen me aaking aDout
lIMetT'IbIy language, The Question I ha...
t-> hearing mosl is how one should go
.bout getl,ng .llIrted wilh il. " II jus t
aeMlS 110 dam comp/Jceted" Is the c0m

mon c ry of d is tress. Aa t lend to use many
assembly·langualj)/l prog, . mmlng ... . m·
pies . som.. people h.ve commenled tha t
Ihey 1..lt loat \Ifl1 ile ,ead lrog Ih,ough a IISI·

''''

My ' ..son 101 u.ing ••sembIy language
's simply lhal there la no other ay of ec-
Ing certain II'I,ngs wilh • compul When
one ...... a so--called '1'I,g fl--f /l'l'fllH Ian
gu..ge such .s Ba s ic 01 FORTRAN. one
fjnds onesell shielded from lhe m..chi"8.
You are , so 10 spea k. a f..w 1...... ls ' emoved
Irom Ih.. hanlw..re of Ihe machine . UnfOl'
lunalely. Ihla Iaek of Inllm..cy bel_n
user a nd machine prevenla the user Irom
establishing comple te cont,oI. One mual
be happy ...ilh how lhe lnterpreter 01 cam
plIer chocJles to do cert.in Ihlngs. (Please
pa'don my .nthropolflOlpl'litm; II simply
ma kes lhe .....Iencea I... evmt>ersome.)
Uke moat otner• . Ill ke lolak.. the N'y so
lulion 10 a p,obllllT'l. In many Inatances . • s·
sembly langu all" is Ih..1 easy solution.

My own fI , s t e~P9rlence with assemb ly
la ng Ullge c amEl I,om I course I took a l
Holstra Unl...,slty: CS 110. TIl.. cOU/lle a a.
sumed some prior PLlt prog,.mmlng
knowledge and made lhe Sluoent realiz..
tn.el comput.... ""Ofked on a much .jm~
_ than PUt. Of COUfM. llWII')'Of"Oe rea.l·
iZed that the mechanism 101 lhe cam
puter's underslanding of PUt was a pro
gram clliled a "compiler." bul not too
much lhought wa s gi....n to Ihllt f..c t. TIl..
complier w• • si mply reg arded a a a "black
box." No body ca red how II performed liS
bl.ck ma g ic ; the only Ihlng peopl .. eon-
cerned them......... wilh wa . whe t went in
and wh a t came OUI.

The point 01 Ii'll' di"",'lOII la thaI aa.
aembIy language is simpler thill<'l any oth
... proorammong language. Thal"s right
s,mpler! The iOSI'UCliont Ir" very prlmi·
1iY9: Move • byte 01 dala, add IWO bln.ry
numbers . compare a number to Z/lfO. In
I.cl, wh ll.. microcomputers usuall y have
at I..asl fill y di lla,ent Instructions, on ly a
I..w are needed. The I.te compute, scl_
titt, Alan Turing. prO'o'ed Ihat only a law
-V primitl... oper.. tion. on bln.ry dalill
would sulflce 10 compute .ny problem

thaI. betl... eQUipped (I..... larger in
llructlon $fit) tniIIcI'Hne could handle. In
Plrti<':ul.',.II. c:ompuler _11:led ....... the
basic logical operalors lind II brancll
Slal/ll1"lef'll.

With all Ihis hlsloric . l Inlormalion
aalde. il ia 11m.. for us to consld..r Ih.. mat ·
l.. r 01 a pa inless approach 10 lear ning a a·
sembly language. FI,st . gel II 01.11 01 your
mind that thl. Is a compllc.led matt.... II

I.. in lact. • simple one-to simple lhal
people lend 10 ",.k.. il much mora dIll;'
cult. let·. alert.t the beg,nnlng,

In lhe beginning., lhere willS mach.....
laJllluage, Programrr-s would ",og,am
by punching holes or f1jpPing a wllches
cOl,e spond lng dltoclly 10 memory IOCa
lions in Ihe computer. This wat. tedloua
a llair. but e ngi......ing I nd malh types
....... content with Ihis method 101 a num
ber 01 y....ra.

The inatrvchOl" thai a comput... pro

gram cons"" of ..r.. represenled as num
bers in the 00f'I'I!)U1..... memoo,. iIInd lhe
same memoo, is used 101 both diIIliII iIInd in
. trucIlOl'l$. 1lIII1 means lhat lhe conl/lflla
01 a byte conl.lning the binary number
10101010 could be II nyl hlng f,om •
compute ' In" ruction 10 a d.ta Ilem. One
cannot tell Ihe .. ..Cl mesnln~ 01 a n tee
1.led byt.. 01 memory-It must be looked
.1 in eonl t .

Needl to say. Ihis Dusi..... ol binary
....._s soon go! conlusing. II ..as ex·
I'........y dilllcuillo debug a program con
.ISllng lIOIeIy of .pots on • SIOl.oe lube.
01 perha.pa n;RIIry numbers ,epresented in
ba... 16 01 base 32. Because of th's, aa.
sembly langullge wu developed.

Ass..mbly l.ng uage lind machln.. ' ..n·
guage " r.. very cloSllly relaled. Th..re Is
a OOIl-lo-one correapondence be lw"""
s tatements w,lllen In lhe two languages.
It is best 10 t!>i .... 01 assemllly I.ngu.ge ..s
II 1001 101 w' il lng machi.....nguaoe pro
grams. lr,I uch of lhe Iedioul memorll:lng
lind malhematical calculaling that a pro
gr........... must lake car.. 01 when pro
granwning In machine languaoe a'. dul;'
lully performed by the <lasembler ,

TM prima ry func l ion of Ih.. ass..mbler
Is to prov ld.. a sel 01 mr.emonlC codes lor
the binary Instruc tions ollh" compuler. It
is much ..asi... to ,emember Ihal BNE
.......ns "branch II not 8QUIII to zero" th..n
that 01001100 ,,-ns jump to tM ..-nor,
location speclhed by lhe ne.t two bytes.

Asaemtlty l.nguage alllO .llows the
user 10 ""Ofk WIII'I Gecimlll 01 he.adeclmal
numbers; coover.ion lrom one ladl. 10 an
other is . nother lunc l ion h.ndled by moal
u semblers. Flnllily...n assembler a llows
I person 10 C'e .... a progra m to run In va ri·
ous part s of memory. A machine-Ian
gu.ge program gene'ally c.nnot be lelo
caled 10 .nother portion of memory. An
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asaetnDly·lar.guage program can be

placed Into a"Otlle< portion of memory by
".assembly of the program.

Each microprocessor has it s 0Wf1 mao
chine lar.guage alld, tr.e<efore, il S 0Wf1 as
sembly lar.guage. For e.ample. the Alan
COfT1PUter alld the Apple comput... both
use a rnicro9'ocessor chip in the 6502
famity. Because of Ihis. they both nave the
caoability of ~undefslalldl r.g" the same
assembly language, The oborious concl...
SiOn a person could make Is teat those
'-0 IT\8oChinot$ would be sofl....are comoal
ib!e. alleast at the machine-langu.age l_
eI. Unlortunatel.,. Ihis concluslOl'l Is Ill'ro-_. .

Tile<. is anotr.e< faclor 10 cons ider
wtoen deal ing ....l l h sofl ....ar. compatibility:
di tleren<:es In hardoNa,e. Lat's cceueue
wit h the Appl. va. Alarl comparison and
1001< al some 0 ' the hardware eutereecee.
Consider the simpl. mauer of the clock
speeds 0 ' Ih. computers. The Ala ri 's
inl ernal clock. wh ich con trols Ihe speed
of the microprocesso<. runs at abotJt
1.8 MHz as compared with U'llI 1.024 o t t he
Apple.

Doe. Ihl. mean thaI the same machine
I.nguage prog.am will run 56 % faSler on
an Atarl? Nol The Alari wilt be aboul lhe
..me speed, II not slower, because 01
Alari ' , '1)I!IC1al d isplay processor Chip.
This CI'IIP takes OOfllroi 01 the comput...·•
bus~ so o ft .... In order to fe lch display
dala l rom 1I.,000y. In ordef 10 do Il'I ls
Md"" Cl memory access" (OMAI of data.
the 6502 microprocessor must be
"hailed" during tM OMA cycle.

A"Otlle< th ing thai s~ down fhe com
pullll", Perlormance Is At...rl·s use 01 in t...
ruptl , EWIfY eotl'l of • $eCOfId, alld """*
times more offen, fM microprocessor il
interrupted ' rom Ille program tha t II Is e• •
cuting ..lid runl a syslem-mainl."",nce
rOUllne. All tl'lls interrupt and OMA bus l·
neas aimply means that the amount of
ume the Atarl compu ter takes to " . ".;ut..
a program cannot be carcuratec by simply
knowing t h.. Clock speed. nor can Ih.
speed of th. compute r be compared 10 an
otne- computer'l jusl by lookin g a t the
clock f requency.

Th. reason that wfl have to considllf

hardware when deati r.g with .llJfHfIbly
language Is th. t one cannot SflPlI-rl l. tM
tWO. It I' flI!ICe3S.ry to h.ve some h..o
w. r. knowl""l/e In o<der 10 pragr.m . IIec,
1I."ly in ..sembly language. Thil is espe.
CI. Uy true when dcMng 1IO--<e1.led Inkl .
Atter all, I'>ow c:an~ get dilt. into or out
of , computer wlt rtoul knowing l he hard
... .. conf iguration?

JUlt keep In milld thai nsembly 1lIn.
guage II s impler tl'\a.n any 0I1'1er I.nguage.
Think small. Each sl.t"""",1 can do only
very littl• . II~ approach tile matter wil h
tl'liS att,tude,~ will lind learning as.....
biy language 10 be equa lly simple.

H~laweol Langual'"

High·l.....el languages rll'l'flOve the uHr
from th. computer's hardwar. . Many
Ihlngs Ihat an assembly language must
worry about are ~shielded" by th.. Ian.
guage processor. It is this shi elding Ihat
makes some th ings Impossible to oc In a
nigh·level lang uage; sometim.s complete
con trol is needed. Howev..., mOlt 01 th..
time a h igh·level language (SUCh as BasiC)

II the bett.... choice. The fllIIl..t $Olutlon
I. often tl'le higl'l-lllYef I.nguage.

A wide variel y o t h igh-I""'" languagee I'
now . vallable for mlc.ocomput.... . In ~
cJitlon 10 Ba.sic, implement.Uonl of C.
PtJI. Algol . Pascal, FORTRAN . USP, Ada.
COBOl., PlIM, Forth, and LogO If. c0m
monty availaDie. I will _e some tIme 10
l nes.e alld commenl on the" ....itllbihty
lor amateur radio appllcationa in tulut.
months.

Qraphk;&

I stili r'II!<'ld more leedtlaCk on I lle-.

opmenl of a graphics sta!\dara lor am
llleur radio, As I ment lot>ed in past cot·
umns. I would like to ..tablish some
atalldards to I llow users of dilferenl com
put....a to exchange graphica data. Possi·
b le techniques could Inc lude " unit
square" graphics (where coordinatel are
given rfl lat ive to a 1 by 1 screen thefeDy
making the center point 0.5,g,5) or stan·
dard graphics character s.. ts. Any com
ments along these lines wou ld be apprec i·
ated Don't lorget: Inc lude an SASE to en..
lure a reply!

FUNl

ElEMENT 3
TRUE-FALSE

II measures troe opposi tlOl'l 0 1

the capac'tor 10 De cn.arQed
Il"ICldentalfy, " daraf"' IS farad
$pelled backwards.
No! to be conf uSCld ..,th
··d rlbblir\O>M whiCh I' a
ba sketba ll l erm.
Sy studying its wavefo<m , I
guess.
Quan ti ty .
It"s tile o ther way around
A varia l lon on the thr_
ph ase. hal l·wava atar thllfTlfl,
Zener diOde.
Four.
Plant s use pholosynlhesia.
eeuenee gflnerale voltage
with chemicals.
Computer ci rc uil l.

2_True

3_FaISll

• -Felse
5-False
8-True

1-Tf ue
8-False
9-False

EI.ment 1;
1_3.2_1 ,3_4. 4_1.5-4.6_2,1_2.8_4.9-• .

10-2.

EIe""",' 2:
1.H. I-E. 2-0 . ....8. 5--K. 6-8. 1-J, 8-A.. ~~
10-C.

Element 3;

1_True

10-True

Elemenl 4:
1-waveguide
2-osciiloscope
3-graphite
.. -g.rld
5 - COIlf!Ctor

THE AN SWERS

Are you up on your ba sics?
1-20 points- Your Sash Is showing,

21 - 40 points-Good Ihing the FCC
doesn't r.t..t .

41_60 polnts-Ouali liad to.- your
license class,

61-80 paints_Time to upgrade?
81-100 paints-ObviouSly. you hold an

MSEE degree.

Elernenr I :

Two alld one-fIalf POInts tOt ..eh COflect
answer.
EI_12.-
Two and one--ha lf paints for . ;och eorrec l
metcn
Element 3'
Two alld O<MH'Ia ll polnl S fo< each eorrect
anlwer.
E/.m.", 4'
Five points l or each word correc tl y filled
I,.

SCORING

E} Microwave tuba_hlIa a
bunch cavity

Fl Alr·fl lled VLF tuDe
G) Microwave dIOde
HI M" waturfl tuba .,..Itl'l

pins ed t!nding from rlS
ends and sides

"Gas triode Ot 1M'''''''
J) eon-ts light ...gy to

eleclrical -oY
K} lJoit of force

1)A Is a precisely dlmenaionecl.
hol low metal pipe through which micra
wave energy Is sent.
21 The Inltrumenl that presents visual
representations of sn electrical quantit y is

" ;;::::;;-;
3} The IlOIt form 01 carbon u~ in most r.
slsto.-s is eall8dL~~

..)Tlle fTIlIin control electrode in a vacuum
tube Is the~_ _

5J In • bipolar Iransisto<, emitted currllnl
t••..,.. toward the, _

ELEMENT 4
FILL IN THE BLANK

11 T1'Ml da.II' Is the unil
Of eillStance.

2) Doubling a number
and adding one is
called " dibb ling,"

3) One hlndy osctuo
eccce use Is thfl
meas urement 01ca
pacnora.

4) The coulomb Is the
unit of quality,

5) In magnellsm. cppo
liI.1 repel while
IIkltS .Uract.

81 A " Zig-zag" ia a type
o f r".;h fier ci rcuit.

1) A ..~. can be

uSCld.s . volt age
.egul.tor.

81 Tner. lire two indio
vidlllli rect IfIers in a
bridge rect Ifier.

" BanerlltS generate
vol tage through pno.
losyntnesis.

101 A logic probe is
used 10 tesl 5-YOlI
de circ ui ts,

Malch the term to its definition.
Column A Column B

l}A(:orn Al Olode recti l ier
2) Klyst ron SIUnIt of won<
31 NlMalor C} $qllllt UHF lube
..) Dyne 0) Mlni. ture metal/cefamic,....

cirCUIt 10 lhe llOw of a lternat ing
c....rent

2) the tota' opposition olf....ed by a
elrcui t to the I low of direc t cu......t

3) t". compl••• res istance orr...ed
by a Clteult 10 at or de

..) determined by dividing voltage by

res istanc.

5) Th. two most common s-emlconduc to<
material a af.:

11 g....manlum and curium
2) silicon alld argon
3) iron and Iflld
..) germanium and silicon

6) TransiSl o< S ca n:
1) ampli ty voitage
2) ampli fy currenl and vol tage
3) amplil y current
4) none of the above

nTM banded end 0 ' a diod<! Indlcales
the:

1) .node
2) ca.hode
31 emlltlll'
4) 1lI.........t

8} A mull lvibrator is ... type of:
1) Hart ley osc ilillOt
2) Armstrong oscill ator
31 COIp,tUsOSCillato<
41 r..i. tanee--c.paci l ance osci l lator

9'1 A diSCOf\f>8Cted capacitor.
1} II harmless
2) does not contll ln energy
31 can De used as a transis tor
4) Can kill~

10'1 O'ArSOllYl 1:
I ) was the Invento< 0 ' lhe translsto<
2) is a type of an. log meIer
3} Ie a Iype Of digi tal meIer
"J re fers to O'Arsonval"s Law

ElEMENT 2
MATCHING

11 An electrica l generator's magnets are;
1} .mall
2) non-poIarlzed
3) oppoeitel}'>poI.rlzed
4) slmll l rlY'90larlZed

2) Whal Is Ih. cu"e'" val ue In t he CifCUi!
ol in S.W.U lamp running at 200 volts?

Il 0,04 Ampa
2) 40 Amps
3) 400 Amps
41 .4 Amps

3} The henry il the unit 0 ' :
1) wo<k
2) voltage
3) ca~ltal"lC.

4) inducl ance

" I Impedance I,:
11 lhe tOia l oppoelliOn offered by a

John Edwards KI2U
PO 80x 73
Middle Village N Y 11379

BASIC ElECTRONICS
I've ju" finished 10000;ng tl'lrough lhe

FCC'I ....... lis t 01 sUOQllSled questions '0<
Noviee--clllli exams. Moet of the matlll'lal
I1ן100 pretty good, SUIl. it comes oil ·Iן100

Ing kind ot dull-row upon row 01 gray
bollerplal•. I can 't help but think that the
FCC could have done beUBf by coming to
me. Boy. woul d I have put logflther a l est
for them - you know . crossword puzzles.
matChing, acrostics. Ind so on. Don't
laugh . Is It any sillier to make prcspecttve
hams me-morize a binary cede system?
ASCII ecee yes. MO<H code no. At least
my puzzlel would have I 'e1eval"lCe to cur
rent t".;hnology. wh ich is more than you
can s. y lor those lilly dltl alld dahs.

Taking tIlings a step lurther. imagine
the ....... Iן100 in 11u<l'y guides, Plge alter
page of puzzl. $Olutions, Can't you jusl
Me Dick Bash.t the Dayton Ham.ent lon
hlI.,..king hiS Final Eum Clfnsword Ok·
fiotl#lry7

Hey. FCC! I ca.n . till help~ ....i th the
General , Ad'v.~ .1Id btra-dass tests
lists.. 0'0(1 me a II......

ElEMENT 1
MULTIPLE CHOICE
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Tl ble I . Geflftrel sfH;JClflcations lor Ihe Yaesu HF Transcel_er FT-980 CAT
Sys tem,

TH E YAESU FT·980
TRANSCEIVER

priate push-button. Band selection is
made through three momentary-contact
pUsh-buttons : Up, Down, and Repeat
These as well as most other lunctions are
se lected via moment ary-contact push·
buttons that function either as toggles
(push-onlpush"ff) or as simple entry
swllches. A soft beep verifies that switch
contact has been made and the beep can
be tumec c er.

Operating frequency can be selected
five ways: 1) main tuning knob, 2)
l().kHz/step push-bullon, 3) Up/Down
5-kHz cusn-ecncee. 4) a keypad, and 5) up
to 12 memory Irequencies selecled by a
rotary switch. Vaesu's optional stand and
hand-held microphones afford Irequency
selection ~ Ia push-buttons. although with
out as many options.

Upon power ...p, I wa s impressed with

s

Raeeln Feetures

To operate, first select Ham or Gen
(eral\ coverage by depressing the appro-

Fig. 2. Comparison of the dlgiral (rop) and analog (bol/om) "sub-dispiay-' arrangemems,
The digital dlsp ley Is stralglHforward; rhe analog one Is Inscrl/rable,

receiver. With the memory backup ene ' 
gized, upon power-up the FT·980 g,eets
you e.actly as you last left It. Should you
elect nOI to uSe the memory back-U p or
should the AA--ce lls fa it, the 980 def aults
to 1.000 MHz, general coverage.

Rocking the power switch on il·
lumina tes the two large ana log meters
and the blue digit al " equencylmode dis
plays. The meters prov ide qui te a moni
toring capability as shown in Fig. 1. The
upper digital display Includes frequency
readout to 10 Hz as well as USB. LSB,
CWN (narrow), CWW (wide). AMN. AMW,
FSW, and FM, to match t he posi tion of the
Mode switch.

Fjg. I. Delatls of Ihe FT-980's fWo multilunction meters, al power ou tpul in Walts (oulput
0 1 7o-W.tt low-power vers ion of FT-980 is read on bottom of Ihls scal lt); bl outpur-transis
tor transmit cUffam (all modesA' c) SSB speech processor compression; d) cemer-scale
tuning for FM reception; el Vcc sale zona; fJ Swr forward sef mar~: g) S-maler; h) 5"1'
scale; I) sale etc zone lor SSB,

"06

"17.0
12,0

' .0
24,0

'.5
03
0.5
6.0
5.0
3.0

12.0

"."SSB,CW (WINI,

'"CW (narrow)
CW{wlde)
AM (no IHiers)
AM (wide)
AM (narrolN)

'"

Image and I-I Ra;ectlon
Better than 70 dB

Dynamic Range
Better Ihan 95 dB with 300-Hz CW filler

Audio Peak Filler Range
350-1400 Hz

lof Notch Filter Ringe
{demodulated)
500-2700 Hz

Se-lecllvlly
{Adjusted for maximum I-f Width)

-6dB - 60dB
(Width In kHz)

The manual Is reasonably well wri tten
and doesn't conta in many mi sspell ing s
and odd sentence structures typica l with
some imported equipment. Sepa 'ate from
the manual are 22 pages of schematics
and 7 pages of block diagrams ! If you
have the " right stull" to tea , Into the
FT·980, at teast you'll have a fighting
chance wit h this documentalion. Also in
the manual is a thorough description o f
accessory interconnecllon along "11th
ploouts fo< each plug and connector. An
added bonus in the package is a nice four·
color map 01 Japan tor award use: It's In
Japanese, though.

So much 10< the documentation_let's
get this unit on the bench and start
operaUng. "Oof," says I. ''This thing
weighs a ton." Actually, It weighs close to
40 pounds wit h all the options insta lied. In
the shipping bo. I fOUnd a bag of all kinds
o f plugs and connectors, till leet, fuses,
three-wire line cord, and two AA-cell s for
the power"tt memory retenllon. The AA
cells we,e the f irst of severa l oddit ies.
Memory back up is provided solely
through these cells_no nic ads, li thium
cell, or anything else. Vaesu says to
replace them every sl . months or " adios"
to the FT-980's memory.

As wit h several other available
"competition-grade" transeeiv""s, the
FT-980 covers all the amateur ba nds, In
cluding WARC, and acts as a separate
150-kH~_to-.29.9999-M H~ gene<al-coverage

POWER REQUIREMENTS

Voltege

Ac: 100 to 120 volts 0<

200 to 234 volls
50- 60 Hz

Pow-. Conlumptlon
Receive: 72 VA
Trsnsmil: (100 Walls out): 530 VA

PhYilca1 Cherecteristici
Overall Dimensions:

15lnchoS wide
6-1 /2 inches high
18-1/2 lnchea deep

Welghl:
Appro.lmately 38 pounds

Frequency (MHz)
1.5-1 .99999
3.5-3.99999
1.0-1.49999

10.0-10.49999
14.0~14.49999

18.0-18,49999
21.0-21,49999
24.5-24,99999
28.0-2999999

TRANSMITTER

F~Raoge

Ban

''0
BO

'"so
ao

"is
ra
to

Emlnlon Types
LSB,USB (A3J1J3E)
CW (AliA1A)
AM (A3IA3E)
AFSK (F1IJ1B)
FM (F3IF3E)

P_Outpul
(Wans, all bands)
SSB, CW 100 (PEP)

'" asFM, FSK 50

M..lmum FM D..natlon
+ 5 kHz

AFSK Shill
170, 425, 850 Hz

Oulput Im,*",_
50 Ohms, unbalanced

Fr*lUflncy Accuracy
Belter than + 3 ppm

RECEIVER

Fnoq......cy Range
150 kHz to 29 99999 MHz, continuous

CIrcUli Type
Tl l ple-con~ers lon supemeterodyne

As IranscelYflfs became completely
sol id slate, size and weight were reduced
dramatically, so I was pa rt icul arly sur·
pflsed at th", FT.(l6(J, lhoe Istsst eeeceo
danl or the veeeu Fl·llna, This now
famous Ii"" began with ths FT-400 and
became perhaps most ~u!af with l lle
FT·l 00 series. But tile FT.geQ HF
T,anacel_ CAT S)"Item (tor, I suppose,

CQITlpul er...lded transceivllf) Is no
lightweight and it's pac ked l ull or feat ures
aimed at p<ovldlng lhe serious radio
amat"" , with the best communications
1001 ava ilab le. For this review, 8100g wit h
Iha FT·980 I had Ihe 0\1110081 SP-980
speaker system and the MD·9S1 stand
microphone. More about these ac
cessories late•. Genetsl specificat ions tor
Iha transcelV9' a'e showl'\ In Table 1.

Packed in wil h the sal was a pretty
good installation and operation manual
that explains the rig's capabilities. The
manual inc luded a couple of loose sheets
that detail connections lor an alternate
mea ns of keying e linear amp II it requires
more than 200 rnA of switch ing and up
dated filt '" installation Inst'uctlons.
Because this FT·980 had all the optional
AM and CW liltels already Installed and I
was trying to key a linear with current r&
qul 'ements less than 200 rnA, these pro
vided no extra trouble-and I doubt they
"""uld en\"Nay,
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The veeso FT·980 wil li companion mike and speaker. Opera ring sida of tile f T-980. Tile curious pseudo-analog display is right ebo_e the main
luning control (more on tllis in Ille text and Fig. 2).

Rt/ar panei 0/ the FT-98C lias almost as many switclles as the front panel. Tile projeGting
module holds Ihe power amplifier (Ielt) and the power supply (right),

Top view 01 the fT·980, The optional keyer module is me smaii leelangular PC board
local ed a t about fhe oflfH}'clock position. The vco, PH.. and _10 subassemblies a re under
Ihe metal COVf1/S. Powar supply and conlrol circuitry ale under tile sCrNned·ln section af
the rear.

ceive 10 limit fhe frequency excurston ~
tween a high and low limit you se tect. As
the manual stales, possib le uses for Ihis
feature Include limi ting operation to legal
bands or subbands of an operator's ii·
cense class.

An FSK Shifl slide switch on the rear
panel selecls shi lls of 170, 425, or 650 Hz
while the mark tone stays al 2125 Hz,
Powe, output Is limiled to 50 Watts for
FSK as well as FM, 25 Watts on AM,

MD·l Mlcfophem.

Vaesu's penchant for buttons an(f
swtrcnes carries o..er Into their "sland"
mtcrcpnore. In addi tion to a standby!
transmit switch located on Ihe mike itsel f,
the rig's Up/Down/Fast frequen.cy-select

S P·980 Remote Speske'

This outboard speaker not only com
plements Ihe FT·980, it also adds some
more knobS to twiddle (furing recet..e

Buil t~n passive L-C circuits are switctJed
in an(f oul of the circu it ..ia f'ant-panel se
lector swi tches. Response curves on Ihe
front panel show the bandpasses pro
duced as the Low and High filler swi tches
are Clicked th,ough their ranges. An lnpul
sw itch enables you to select f,om two
separate au(fio inputs, and there's also a
Phones jack, Combined with the Tone
swilch on Ihe transceiver, the fillers pro
..i(fe an e ~lra dimension In receive ca
pabiiity. All In all , a nice add ition 10 lhe
station.

percent o f avail able output power et ideal
(101) con(fitions when a 3:1 swr Is eocovn
lered. An on-demand fan cooling syslem
is emp loyed to control output transistor
temperature.

This rig also Ilad Ihe corns 8044-<;llip
based keyer oplion installed and llle
wllo le s~stem is sel up for full break·in op
eration. I waS a litt le disappointed at the
speed control of the keyer , thougll. II
seemed 10 ha..e a ..ery narrow realistic
speed range but woul(f go phenomenall y
hillh.

The FT·980 has a nice controi and
metering setup fOf speech com pression
Vou can reee (fB of compression and use
tile Mon itor control and a pair o f head
pllones 10 adjusl tile processor for ma xi
mum punch and minimum (fislorlion while
listening to yoursel f. And an Automalic
M ike Gain control enables you to set a
modula lion threshold 10 help elim inale
background ooise. Although a litlie tricky
to adjust , lllese controls can gi..e you tre
mendous audio capabilities.

Recalling memory frequencies and re
turning to your original frequency, using
the transmll and recelVil clarifiers. and fig.
uring out )usl what spill frequencies you
are on is a lillie conlusing at first. The yel.
low l EOs next to some of tile switches
help, bul because the radio can do so
mUCh, it 's a li ttl e overwhelming, You even
tually !eel comtoetabte aller gelling to e~·

perlment l or a while. Three Tab push-but ·
tons can be employed on transmi t and reo

treeemn F.- l ures

Satisfied thaI I wouidn 'l dO any (fam·
age, I next tried loading the FT-980-no
problem, Power output is adjustable w ith
a Dri ..e control. I was, however, a little sus
piclous of the buill ·in swr metering circu it·
ry when it Indicated an absolutely flat
l·MHz bandwi(fth on the lD-meter ere
ments of my triband quad, The Swr mont
tOfing circu itry will protect the finals,
though, reducing powe, out to about 75

lie stran\lO if you are used to a separate
clarifier knob, Also Included are push-but ·
tons for selecting which vfo (ham or gen·
eral coverage) will be used for transmit
(ham only) or recei ..e (eilhe,) or which
memory channels will do the frequency
con iroi llng, Split-frequency opera tion is
possible, along with push·buttons to gi ve
you the cutereoce between ..fo and mem·
ory channel frequencies. n's relal i..ely
easy to stOfe and rel rie..e a memory fre
quency, but It 's too complex 10 describe
here all the possible Interact ions , shill ·
ing. and operal ing opllons a..ai lable. This
t ranscet..e' does not ha..e a built·ln scae
capabi i ily . but you can store, retue..e, and
exchange memory and ..to frequencies
handily. In place of a ere contro l, tlle re's a
rear·pane l CW pitch sl ide switch lhat
selects 500, 600, Or 700 Hz as the CW
receive tone.

One thing thai I really did miss was a
WNV calibration contro l. vaesu musl ns
ure thai Ihe synt llesizer is rigllt on be.
cause Ihere is no way mat I cou ld f ind 10
adjusl zero-beat wil h WWV. TIle specs say
frequency accuracy is better Illan 3 ppm
for 0-40 degrees C (32-104 degrees Fl·
TIlal means WWII snovru only be aooul 30
Hz off at 10 MH, '

the audio qua lity of the re<;eiver. It has an
exce llent built-in speaker. When fhe ac
cessory speaker or headphones are
plugged in, the internal speake. is discon
nected.

On recer..e, you ha..e AF gain, RF gain,
Noise Blanker, Tone, Squelch (FM onlyl, i·f
Widtll and Sllift, wide and narrow filters (if
insta lled), a calib'aled O_3O-dB rf attenua·
tor (in 1Q-<jB steps). a Mode swi tch , and
Notch and APF laudio peak fiite' -CW on·
Iy) connors to play with, You can do some
p,etty fine knot>-twiddllng and slice away
at the pileups and helerodynes. The nar
row f iiters are ..ery sharp and a diel·lock
push·button holds lhe frequency in case
you accrdentatty bump the main tuni ng
knot> while tweaking all lhe other con
trols

TIle frequency displays require some
special mention. Benealh the upper dig i·
tal f requency and mocie display Is another
window, a sulHlisplay that Yaesu calls a
... . ,synt hesized analog display [that] pro
..ides a ,elal i..e trequency indication
which scrolls when the frequency of the
selec ted ..-fa is changed," What it
amounts to is a digital simulation at an
analog dial display of frequency, See Fig.
2, It's confusing ; I couldn't find a single
reason tor Its being tnere. Because a digi
tal frequency display accura te 10 10 Hz is
riglll above it and th is pseUdo-analog dis·
play is accurale only to 1 kHz, I'm curious
as to Yaesu's intentions. And while speak·
ing of displays, a Dim push·button
'educes mete, and display brighlness by
aboul half tor low·llghl or n ighlfime
ope,ating,

Other controls include push-buttons for
Iransmit and re<;eive clari fi....-s that aClual·
Iy use tile main tuning control. This is a li t·

73 Magazine. February, 1984 91



•

InsIde tlla SP·980 spea ke r, If you .... ;cHlas lor . , . 1I0n 'C~SSOfl'S. yOli h.... pJ.My of
room IIINe,

9oI'om ....... The small daM to ..IIic11 tl'lff Illffmot)' badruP-IUppIy AA -oaIII motl'"
dangle. I,.". nr" circuifry on tllilli6a ;1 f"""1 (lff/ f) . nd I""" IfJlIhfJ. 1oIa.1 01 rhe nll ;S
I. i ffy .ccaSlib/a,

One of the g'eat delight. of CW i. the
beautiful MffiUSlC- that can be generatllll
by • good operator using good equipmenl.
Today . CW operator haS t"- """anlllll'l
of a va. iety of kaya .nd keyeq to chooH
I.om, moat of wI'Iich ha... lull I.mr>ic eape·
bllily. Aft you know. I.rflble.moda keying
. 11ows cer1.ln cha,acters to be lorrnlIll
mor" .....ily.nd QUl<:kly. For uample, lei·
ters ll ~. F. L. Q. Y. and ao forth r«lVira

get il remar~able, bu' I h.ven' t had Itl<I
n.rve to lry t.aMmitting on 60.

I feel that the antanna I. highl y .ultllll
lor emergency.1Id Field D.y communlca·
tion s and is Idea l for lhe h.m who II . .. In
an apartment or cooldomlRlum or othe,·
wille must pu t up with limited .pace. Tt\e
OX Hidden ASHI Loop Antenna oceuplOl$
a space only a boul .1_ feel IQullfe a nd
lou, I....t high, so I can highly .ecomme" d
" for a ny ham who h• • a lpace problem.
No! only t tlat. " works out like g.ngblnt ·
ers on ten. 10 you will .ully tla"" a OX ....
tenna-rm !lure.

0-.1 DMcripiion

In essence, the OX Hidden ASHI Loop
Ant....,... i. a $ingl. qued loop lurnllll in
upon Itself. II re tains the Qued's charac·
',",et ice of Qulel ,eceptiOn, low COlt• • nd
ease of nsernbIy, Ho ,,"'" its conligu...
tion is such In.al It caR be Ina' ailed In •
'oughly cublcel space thaI 1$ .ppro_ ~

ma'ely equal to one-si.th • • velengIn on.
aida 8t the ope<atlng "equanc,. The only
other 'equi.ement I. In.al the seleclllll
ifl$la lia t lon ene permll the COP to tie
brougtll . way trcen the elltanna lit right
.ngles lor at ....1ona-hall olen eIec"iea!
wa velengt h.

One of the lealu'" of the OX Hidden
Aaset Loop Ant...... I. dl,trCl I..., wltn
5O-Ohm coa. ..1ClIbIe wlttlOtJt .n .nt....,...
couplllf or tTIIllCl'ler .eqUI,lIll. rNe th' ....
that 11ft performance would Cllfl. lnly not
be hurl jR lheleaet by tllll unbalanced laMI
racommanded, bu l, II desi.ed. • bel"",
COUld be inslalled at the IlIMIpoont to en
SU'e balanced faMI 01 thi. bel.need ....
'enna-I The antenna II Y8fY b«Ntd-banded;
you caR e_peel • uaelul bandwidlh o f
about 3 to 5 percent 01 the .nonanl Ir.
QIIlIncY. mea ning ' h.I on ten meters . " will
cove. between 500 kHz alld 1 104 Hz f,om
the .esonanl flequancy. By .lldlng tt\e .().
jusla ble-Iength pieces In and ou'. you can
sat th e ,esonanl I.equency .nywne.e you
want it In the band. Typic.I 'y, ,"" I w. II
reSOflan.c:e will be 1,5:1 or less, anO It I.
p.obable Ihat you will be able ' 0 get It
beiow 1.2:1 with c. re ful tuning. How_ "
II lh. antanRa Is mounted cloae ' 0 con
cluctOfS like house wl, lng or copper
plumbing, you may ha •• t,ouble gelling
the sw. as low 8S o thelwlsa ponlbl', One
lIood fe.atu.e Is that H. St. wa,1 O..lgn•
COVafS these cOntiRll,nc les In It\e plans
and ins t,uc ti<,ms a nd tens you how to
ma ke the necessary adlustm.ntl 10 com
pensale.

The only comm'RI that might be con
slde .ed a RlI\lativ. aspact I. that the OX
Hidden Asset Loop Antenna il not yet
.-allabl. In kit torrn! You will n... '0
make up YOU' own kit I,om ,he Inetruc·
tlon. and pla ns . . .whlen woo' l be at all
dlllic u lt 10 do. We hope th.t H. SI_.rt
Designs will con.ide< o Uering ,nls uniQ....
a nd pracl le.1.ntenna In kIt lorm la 'er on.
because we 'hlnk they lui... . .. inner. I'm
$Ute you will think eo. too, . U.. you build
you,s. Pta'" and Instructions are 1 12.50
I.om H, S law." Oa.il/nt/, PO Bo~ IW3,
(Qgon City OR 91Of5. Reader ServI<:e
number "78.

BENCHER KEYER PADDLE

1IOf" to !he Olhe . (upperllide. Solde ring is
eaa lly . nd Quickly accompili hed. The
COlI ' was Ih.n led aw.y 110m Ihe ante nna
at ,Ig ht anglel lo r .bout len feet (inIHuc·
tlon, eay lor at leeel • ha ll·w.ve- 16
fee' _ IOf beet fesultal.nd then downward
th,ough • pl..uc condul l to my I hac k In
the Nllemant

Arter Ihat . I w.. ready 10 get on lhe alr,
bu ' I ten thll . t..t 01 I w' ,hould be made
Ilret . 10 W1XU brought ov.. hi, bridge, Ap
plying POW...I 28. 1 104Hz (the low.. and 01
tllII 1o-metar NovIc. Dand). tile ' w. came
out II I... th.n 1.5:1, 10 I oaclded no t to
change . nythlng, NOW lor tile on-lne-air
t..t !

Wllh ln .n hou,'s time, I WOfl<lIll two
T. ... a,.IIon, on 10 mat.... The balld
ned just ope"lIll. Yfl one . ' alion ga... me
• 5711, .nd the Olher (. f_ mlnuln la t""
ga... me • !i99! Thla w.. witn about 70
w . lIl ou,put Irom my FT·707.

JUSI lor lun. we , wltcnacl to 40 metflfS
to _ il we could receive .nythlng lherfl.
Signata _ . jumping' So, wtl.lt "" hecI<,
" couldn·t hurt to _ il lhe .n,....,...
I()&ded on 40. could it? Bel_ It or not, It
did . _ though lhe . _ was high. The
FT.707 haa • l-IluI-down ci,cuil In t!\ll Ilnal
to P'OIllf;t 11 f,om overloed, bu ' 1found lha t
the output wee a till 'bOut 50 Wall s . .. 10 I
....t .head a nd called ca. I _ 1Ill one
ham In Maine end another In N_ York.
wltn • ~ .1Id • 589, ,"peellwely! I ... .
hookllll on the 0)( HldcIan ANell.oop An

tllflna. E-. on 80 tI'llII .... the 'acepliOft I

,

• "• ••

• ~ •
• •

I •
" • , •

! •· .. '-
, ,
• ('

• -D

tween the two loops (39 .5") was already
pre-marked o n lhe suppo.t board, 110 the
naxt s tap was to cl a mp thOle piflCel in
pl.ce with tha hose cl a mps,

N.xt. I ass.mbled 'he loops t hemselves
by butti ng the three piflCe. 01tu b ing in the
ConnectOfS and cla mpi"ll them wit h the
hose clamps. Than, I inse rted tllll . M II 01
each loop into ttl<l fou l e lbow piecell to ..
depth Indlca ,ed by black lape w,apped
abou' 9" Irom each end a nd clamped
them in place lor. firet 1.1.1. This f..u lted
In ,R assembly Itla l looked lik. t..o large
lla. ketball l'lOOPs. one a bove lhe oth.., . 1·
' ached to the boa.d a nd connecUld to
each oIlier by • pair 01 ver11e.1el.........11

spaced a f_ Inches a part, lorming. loop

. 1 each and 01 the DoIlfd , The in.lructione
$aid In.al lhe a ntenna .hould .asonata at
28.5 Mttl il lhe dimension. _. followed
exact ly du'ing assembly. How _ , ".
pending upon t he enYl.onmenl In wtlich
tIM . ntanna Is erectf!d. it is possible that
tIM ,asonant l.equency will be .llghtly dll·
lerent due to houee ""ring. plumbing,
pro_lml tv to pow« lines, etc. lin my eaae,
with lhe .ntenna in the a llie , no changee
had to be made.1

1. tt ached tile \Illrtlcalsupport boa.d to
• !lorizontal two-by-four t hat I nailed to tile
• ttle ra lters. Now it wlls time to connect
the COP 10 the par.llel ver1ical .I,m."te.
One 01 ttlfl5e is separated by about .n
Indl In the middle, forming a gap ee'os.
..nich tile co.. is 1. S1l1nllfl. TrMt snl8ld
br.1d 01 the COP goes to one aida (low""
of t!\ll el_d , .nd the center conductor

OX HIDDEN ASSET
LOOP ANTENNA

bul1on, .ra dupllcaled on ltl<l ml~, , ' and,
ju,tln cue you'r, comlort 'bly , e lll ed In·
to your ",y ch ,lr and can" Qui '. reach
the tuning button, on,t\e rig. Th.r. ' , also
pu'tHo-t al ~ a nd loe~ , wl'c h.., a hig h
(5Ok.Q!lm)/low 16OQ.Ohm) mike Imped.n.c:e
' witch, and a t h .~i tlon tone , witch.
The mike c.n beeully rlllll'lO.-ed trom I"
credle eland but IIlII ,hoort ecee limit, your
mobility. An opUonal MH-1 tland- held
mike also I, availeble Ihal In.c:ludes
Up'OownIFn' pueo.bul1on, and a h"o
~ltlon tone I wltch.

H. S'ew,,' Ofl,llln l hu IUel IRtr(lduced
a Raw a nIa nna da.llln called !h' OX Hid ·
den A. l at Loop AnlennA. Whal you gat 101
$12.50 a .e the p l.ns to build Ihe , ntenna
• nd • comple l ' cHlscrJptlOll 01 the anum·
Ra Ilself, In.c:ludlng hIItOfY, pe,'ormance ,
COR ligullltlon, ccrenucuoe. and In.' all a·
tlon. n II called 'h. OX Hldd . n Asse' Loop
because It II capabla 01wOfklng OX, I! can
be IRelall ed Indoors .1Id Is thul "hidden."
It i. undet'll.bly. loop,.1Id It I••n ..I.t to
you' l tallon. RNd on.nd lind OUI how w.
p'0WId to our s.tI.'ac:tlon ttlat thl' .ntan-
n. Is wel l·named,

T3 ,eeel-.ad • p,ototype . menna tn.,
h.d been m.de up by H. Stew.rt DesIO"I
to llIuetrata the cone, ruc tion mal,"I.11
. nd ""U>ad 01 eeHfTlbly. They even In
cluded. wooden mounting IUpport!

Jim Gray W1XU ..kllll me If I would be
Internted In '","awing ,he OX Hidden
Aftset Loop Anlenna lor 73. 1 ...dlly
.greed. Not knowing wtlat ' 0 e .pect, t
w«>t to work_

Aft", ClP't"ing the pal;kllll'l . I dl$CO\'6l'lId
that I had. t-upporIDoIl.d wltn ~1<:81 ...
,...... Mctlons .1..-cJy .ttached, 'wo ...
tenna Ioo(ls, Meh con..",ng of t_
pieces 01 smalk!i.matllf .Iumlnum tub
ing. coo ..ectors, cl~. lour cor.....
pj«:es ..lth c1.mpa• • 1Id one HI 01 pI.n.
.1Id InatfUClOont.

Wil h ,ro. ~lcal """."" .I,eady at·
lachlIll to lro. tuPPOrtDoll'd (WI'l1<:fl had .Ii

" " .....cesse<y hoIell p',""",11edl, " ....
easy 10 InSllf1 "" lour cotnllf piecee nub
ing "bOw$) througl'l lro. hoIell proYillold
.nd s11da '1lllfTl~ tro. .....s. 01 tIM _.
tical _tao The requifed d,stance be-

--1 really Iikllll the FT·980. WIlI'e 11'1
designed wiln lhe _Ioul .tTIIlteu, In
mind. It .Iao can hlIIp sllTl(lllfy the oper.
.ting positIOn blIeauae II ean lnelude •
Iteyef. . .... monitor, FM cirCUItry lor t,.....
-..t", drt'Ie, lull brNk~n OSK .wl 'chlng
c ln;ultry, • separate 'eeeiYe-onIy .n'""""
. witefl• • nd a lu ll " ..y 01 Interlace eon
neeun. It . Iao has ,ear-panel jeeks ttlat
eecess ," inte,"a l mic,oproeesllOl' and a
..-ial Interlace t!\llt a llows edernal eon
trol Yla a n OUIDo1l.d moeroeornputer. lJn.

fortunalely, dela". Olher than plug
pinout. and some eryptl<: .Ignal na......
• re no! prcMdlld So you ' ll iu.t ha... to . _.

peri.....t fealetu"rt-
The current c .op 01 atTlllteu. transeei...

... oller, tremeuoou. Iieo:lbility, along
with eaPllbilU_ u.....d of a t_ yNf"I

ago. The penalty for ' hi. I, ine,eal ing
ccet .nd inlhal bewlldermen' when eon
lranted w,th lhe mea of co,wol••nd
sWltclleS. But get YOU' ....nd. on an FT-980
and.pend some Ii...... gett ing uHd to it. I
' h,nk you '" lind tn l. I. one nlQe piece 01
equipment.

For more Inlormetlon, contacl y,"" su
Eleefron;e. Corp , 6851 Wal/ll" l1 Way,
Paramount CA 90723, (213}-633-4007.
Reade< SlINlce number 476.

0_ Smart. WBtlTOV
H. nc:o<:k NH
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Model 5T·2 ~ncherpaddle.

WHAT DO YOU THINK?
Have you rec ently purchased a new product that has been re..ewed ,n 731 If

you ha ye. write and tel l us what you th lnk about it. 73w,1I publish yo ur commenls
so you c an share them w, th o ther hams. as pa rt of our conlonu on g ellort to b ring
you th e best In new pfOduct informatIOn and re.,eW5. Send YOUf thought5 10
Reyie w Edito r, 73.- Ama teur Rad io's Technical Jou rnal, Peterbo rough NH 03458

undernea l h side of the base, where il
can't gel lost . Perl ect spacing adjuslmenl
and tension, suited to youl own spectnce
tions, can ee obtained quickly and easily
l he Illst time you try.

The two sides of the key. thai is. the
padd le electrical contacts, a re brought
through the base by insulated bushings 10
solder lugs att ached by 10- 32 Phillips·
head acrewS. The ground side 01 the key is

a sctcer lug firmly screwed 10 the base il ·
self. There Is also a plastic retainel that
fi rmly ho lds the lead wire trom your pad
dle to your elect ronic keye.. The wire is
not provided, 01 course, but the one you
use now wmbe satis factory. I use a vinyl
covered. double conductOl". shielded Ca
b le ... similar in size and appearance to a
microphone cable. or a piece of coax.
Alter the eleclfical att achment s ale made
10 the solder lugs, the cable is clamped
down so lhat l he connect ions can't puu
loose.

Yoo 'li f ind the Bencher paddle easy and
pleasant to use. _. il seems to invile your
l ingers 10 use It easi ly and cOfrectly, In my
own case , I was extremely pleased 10 lind

lhal I stopped making key ing errors
through misuse ot the iambic teatura. My
CW improved perceptibly, it no t elramatl
cally. I think yoU' ll like your new Bencher
paddle, especially i l (like me) you cIon'l
know iambic keying . yet you want a key
that wil l enable you to get the most out of
youl eleclronic keyer and make beautilul
"mUSiC: '

The BenCfler paddle, Model ST·l (black ·
fin iShed basel, is available at $46.95 am
ateur net. Model ST·2 (cnrome-tinisbed
base) is priced al $59,95, and Mode l ST·3
(gold-pla led base, aYailable on spec ial
order) costs $150.00. Wrile to Benchel,
Inc., 333 West Lake 5tr""I, Chicago IL
60606. Reader Service number 477,

Jim Gray WlX U
T3 Stall

them wh ile keying . _. prOViding a very nice
f....l.

The tension spring is very easy 10adjust
on this model because lhe spring loop Is
caplu red by an adjuslable screw with a
knurled knob at the cenle r post , The con
tact space adjustment Iletw....n paddles
and slide posts Is made as IletOl"e. wil h
Allen sCrews and Jock screws set into the
posts. Bencher has Ihoogh l tull y supplied
the Allen wrench l or you , attached to Ihe

a hea")' chrome-plated base with rubber
teet that keep the key solidly In place on
yoo r bench Or desk and inhibit ils wa lking
around when energetically operated. The
paddles and their un ique gimballed ac
tuating mechanism are supported on stur·
dy pillars screwed into l he base. The
tinger pads are clear plasl ic ovals (as op
posed to triang les on lhe original Bencher
paddles) wit h chamfered, 01 Ilevelled,
edges that Invite your lingers to slip OVer

l ewer paddle movements when keyed in
the Iambic mode.
, Many operators have discovered the

Bencher lull.iamblc keyer padd le, suitable
IOf use with all o f the elec lronlc keyel s
and well known IOf lIS l unct lonal Ileauty .

In l act , I have been us ing a Bencher pa(\.
die since 1979 and lind thaI Ilike il !>eller

and bette- each year. ft Sl!<lmS 10 be sel
tllng In. _.o r perhaps I am l he One l har s
selliing in' UnlOftunalely, t nevel learned
iambic keying, and I use the key In the 01"'

dlnary bug l ash ion. Jus t the otner day I
was lalking wit h Bob Loeher W9 KNI , who
_ with Jerry Benedicl- is a parlner in
Bencher, Inc, (B6nedlct plus Locher '"
~nche',) I tamented the fa c t thaI I had
ntwar iearned iamb ic key ing and lharelore
wasn't making lull use 01 my paddie. Bob
laughed and said, " You' re not a lone, but
we ha.e just de.eloped somelhing lor
hams li ke you and lo r hams who are used
to a bug-a non- Iambic paddle 101" use
wil h alther lull·lamblc or norl-lamblc
keyers."

We chatted a while longer about keys,
keyels, and paddles. and. alter a bll 01
adroil al m-tw lsllng on my part. 80b Iinally
knuckled under and promised to send me
one of the new paddles, realizi ng perhaps
tha t I was one 01 lhe last orc-tastucned
noicccte who could ne.er learn iambi c
CWo Maybe he just look pily on me.

Whattwer the reason, I soon received a
large box tU11 of p lastic WOl"m s. Buried
withi n Ihe plaslic protection was a
smaller box enc losing the key. Inside that
box I found a cardboard partit ion Or aecar
atOl" Ihat holds the very heavy padd le base
In place and prevents the relative ly del·
icate paddle mechanism trom being dis
lodged and damaged during shipment

The entne package Is neal , strong, and ex
tremely well designed ... a hi'll about the
contents , 1001

The key il selllOOked much li ke Ihe OI"ig_
ina l- only better, illhal is possible. It has

RTTY LOOP
Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

It 's February. and, not to ouenc the tol·
lowels of your Iriendly neighborhood
groundhog, I'd like 10 ce iebrate vereo
t ine's Day this year. A Valentine to allot
you readers, who send me the mosf Inter·
esling mail.

I wou ld li ke to lead off with a note from
Peter Mart inez G3PLX o f AMTDR fame, In
part, Peter wri tes, "j am glad to s.... that in
terest is picking up over there allel such a
long time. It seemed tor many years that
AMTOR was striclly a European system.

" It is tree that In the early days o f
AMTOR, I was offerinll a program t hai
wou ld run AMTOR on a 6800-based com
putel, bu t Ihis was written in source code
onl y and was Incomplet e in tnat it re
quired all the interfacing to the computer
hardware to be written. There we.-e . ery
few people able enough to use lhe PIo
gram In this teem.

"So this program Is no longel avaHable,
and I turned my attention at that time to
designing a small PCB. with on-board
CPU, ADM, etc., wh ich wou ld enable pee
ple to get on th-e air much easier than lack·
Ilnll the dil tlcull softwale task. The Mk2
versloo 01 this k it is stili availab le from

ICS Electronics Ltd, PO Box 2, Arundel,
West Sussex, Engiand, either in ki t form
or as a ready·made board. II requires a sin
g le 5-voll supply, and will inter face at TIL
serial Baudot code to any existing RTTY
system.

" I th in~ you will s.... that Ihe initial ap

proach to AMTOR In its early days 5 years
or so ago has lallen by lhe wayside and
g iven way to others. There are not. as
then, very many expelienced machine
code programmers amongsl the amal eur·
radio I raterni ty, and meet uSerS now and
In the luture will pleter 10 buy ready·made
hardware or sotlware, There will ee no
shortage o f either retcre very long. "

I do appreciate these ccmmer us. ex
cerpted I rom a much longer tetter wri tten
by this pion....r 01 AMTOA.

Bill Emer son WA1EVD, D.M.O" passes
along his comments that he wouid li ke to
see a compil ation 01 ATTY Loop columns
and also thaI , " I hear more A MTOR now.
but 6O-wpm Baudot is Slill the common
mode. Lingua Franca?" I suspect Ihat
Murray, or Ba Udo t, will remain such l or
quite a wh ile, Bil l. With the number 01 mao
Chines cut tnere, I doubl i l the "sixty s tan·
dard" will soon roll OVer and die.

Nonetheless, several 01 you are ex
pressing various teems 01 interest In corn
ptlterl zed RTTY. l ester L Johnson AH6AA

of Sandpoint. Idaho, relates having buill a
demodulalor I rom an arlicle in an old is
sue 01 73. He couples l ha t wit h a cOmmer
cial AFSK oscillator and a TAS-8O( A) com·
pu ter , model unspecified. l ester would
li ke a way to interlace h is compu ler to the
termlnal uni t and such. He notes that the
110 structure 01 the Model I TR$-80 is dil
ferenl lhan the Mode l III: but does not say
which he has . I do not have an y ready m
fOfma lion 10 accomplish this, Lester. but I
am sure that a numller ot our readers
have. Let me hear from you out there. and I
will publish lhe Ilest SChemes for a ll to
reneur

Lester a lso nOles tha t he would like to
run his rig, a Kenwood TS-120, on ATTY,
with the power cut back 10 about ten
Watt s, I wou ld say, 0 11 lhe top of my head,
t hat t hiS should be okay. Normally, cut
t lng the power bad to thai exlent should
be su thcieru to protect the fina ls Irom
overlleat ing. 1have lun my 100-Wall l rans·
m itter at about 50 or 60 Wa lls for pro
longed per iods wit hout damage. but I li ke
to take chances!

Another computer usee Is Anson A.
Hyde K4EK, M.D. Dr. Anson, who lives in
Alex andria, Virgini a, jusl OVer the ri ver
from Washington DC, has used his IBM·
PC on two-meter ASCII RTTY using a tel&
phone modem to output tones. He would
like to know II there are any prOllrams
around 10 run Murray on this machine.
Well , thaI is one machine thaI I have seen
nOfhlng l or RTTY printed On. 1 don 't know
It IBM·pc uselS are not the "hamming"
Iype (I su spect that they are not) or If lhe
average ham is looking for a more modest
Iy priced machine (so that thaI Is where

Ihe manu l acturers concenuate their mar·
kel ing), bul ATTY for the IBM·PC? Zip ! I
would encou rage anyone who has put to
gelher such a program to wr ite it up and
send it to me here for incl usion in a future
column, or make it a lull ·scale art ic le and
send il to OUr fair edi tor. We're wail ing.
we' re wail ing '

Greelings 10 Dean E. St rand KAflK KZ of

Davenport , Iowa. Dean passes a long a
string 01 thoughts , a l ew of which I shall
share with you all. Dean notes thaI he is
using a Robot 800 keyboard. and when us·
ing i t on CW In t he Novice bands, he li kes
10 set il to send characters at ten words
per minute, wi th fiv8-word-per-mlnute
spacing. He leels thai Ihis makes the
code more copyabie and helps Ihe new
comer imp,ove his code speed. I agree,
Dean, and this has twen b&en lhe way the
best code tapes are made,

Dean wri tes he has dlfflcull y tuning in
stalions using a dedicated scope display
On hi s le rm inal unn. Well , in an edition 01
Ih is column severer years ago, I covered
how 10 hook up a general -purpose eecmc
scope to acl as a luning device 101" RTTY.
All you need are mark and space signals
out of you, demodulator. Feed them to the
vert ical and horizontal input Of any old
scope and tune lhe " ... " pattern to maxi
mum. Cheap scopes can Ile picked up a l
most ham fests and can Ile used for o l he,
lhings when not tuning in a RTTY signal,

Li ke all o f us, Dean is looking to ccen
putenze his station. He notes thai "tnere
are at leasl two ways to go, one to get a
good general-purpose compuler (when I
say good, I mean DEC Rainbow. IBM-PC,
or HP Prolessional c lass, nOl VIC or Atal l

73 MagaZine. February, 1984 93



CONTESTS

CALENOAR
Sooth Caro li JUI aso Party
Arizona 050 Party
Vermont 050 Party
lara DlltrfC1 050 Party
New Hampshire 050 Party
DtltCh PACC ContHt
YL·ISSB Comma Systam 050 Party-Phone
ARRL OX Contelt_CW
AnMrfca RadIo Club Intemallonal OX Conl..t
CQ WorldwIde HIO·Mater OX COntHI _ SSB
RTTY WClld Championship Conteat
ARRL OX Contnl-Phona
YL~SSBCommo SY1Ilam OSO Party-CW
Bermuda Cont.at
Spring ORP CW Activity Week.nd
A5 IniamaUOJUlt SSTV·DX Cont..t
Naw Jerley Q50 Party
A5 North American UHF FSTV·DX Conte.t
Lals Summar QRP CW AC1lyily Weekend

I

stuff) and use and Interface .. , thaI in
cludes AMTOR. The othel way would be to
gel a , .. top-cf-tbe-Hne unit ... with a il lhe
whistles aod bells:' Now !lola on, Dean, I
thi nk you might find that Ihe tcp-ot-the
line computers you mentioned might just
be olill'klll fOf a ham shack. Don't k llQCk
the cheap slull. I just got another small
compute' In here, a TRS..soc (a lso known
as the CoCo), and am amazed at what can
be done. The 6B09 is a fantastic Chip that
can run ,'ngs around many other systems,
If 100 want a big computer for business
use or SUCh, tiM!, but don't sell the little
slut! short. It ain't so mue anymore.

Leonard Laurel WA6FBL of Fort Bragg.
Cali fornia , Is OOil o f triose wHIl what might
be cons idered a small sys tem. He is rcce
ill{l to hook up hia n-99J4A on ATTY. Well .
Len, 88 I write this "alumn, the newspaper

Robert Baker WB2GFE
15 Windsor Dr.
M co NJ 08004

ARIZONA aso PARTY
Starts: 1800 GMT February 4
Ends: 0600 GMT February 5
Sponsored by the Southern Mlzona OX

ASSOCiati on. Single-operator and club "".
tries; ai l bands and modes but no repeater
contacts allowed. Each station may be
worked only once per band per mode.

EXCHANGE:

RS(T) and state. province. DXCC cocn
try, or Arizona county. Novices and Teen
nlchllls also sign IN or rr respectively.

FREQUENCIES,

Phone-3895, 7230. 14280, 21365,
eeseo.

CW-60 kHz up teem lowe, band edge,
Novlce - 25 kHz up Irom 10Wfll band

""
SCORING:

Count 1 point per phOne 050, 2 points
for each CW or other mode esc, and 4
points per OSO with Novi ce CI Technician
In the Novice bands. Arizooa stat100.'1mut
lI p1y aso poi nts by numbel of states, pt'ov
Inces. and OXCC countries. Others mul ti ·
ply OSO points by number 01 Arizona
counties (15 max.). The club st ation
W7NO also counts as 1 muWplier l or non
Arizona stations. Non·Arlzona stations
working all Arizona counties anti W7NQ
may double the multiplier.

AWAROS

Certilicates lor the highest-scoring st a
ti on In each category: Arlzooa, non
Arizona, anti NOYlcefTectm lclan. tn addi·
Ilon. certificates lor highest score in any
Ar izona county, state, province, or DXCC
country In wh ich there are enlllee,

Other cert ilicates lor ArlzOlla end nOll·
Arizona clubs whose members' scores
combine for the highest sceee. Club en·
tr ies must cons is t 01 at least 5 Individual
entries to be eligible. Club residency Is de
termined by mailing aeereee.

EN TRIES:

Individu al ent,les should show each
station wClked. eXchange plus l ime.
frequency, and mode 01 each OSO. In·
clude a summary sheet of your scoring

Is fill ed with Ihe news 01 Texas menu
ments' dec ision to stop producllon ollhe
9914A. so I dOll 't know what the futu re
hotds. As wit h the IBM·PC, I have seen
next to noth ing in print about using the
99I4A on ATTY. I Ollly hope that someone
out there Is doing it and sending the in lor.
matlon in to be passed along. Good luck.

From the "left hand don't know what
the right hand ts doing" department
comes a note from Karl Thurber W8FX
from Mill brook , Alabama. Karl asks ,
"Have you run Into anyone who has sue
cessfully InterlaCed a CommodOle
VIC·1525 printe' to a Hal CT·2100 ccermo
nlcations Terminal? The corencoc-e
jlflnter Iwhich is the standa'd cee used
oommonly wit h the VIC20 and C-64 cern
puters) has a so-called 'Commodore seri a l

anti dupe sheets for bands wit h mere than
50 OSOS. Entries may designate one club
with which they are participat ing
Deadline for Indlvlduel eetnee to be
received Is Ma,ch 4.

Club enlrles should be submitted by a
club ollicer wit h a summary 01 callslgns
and claimed scores. To be counted to
ward the club totat, the individual entries
must a lso designate the club. Daadtlne for
club summaries Is April 4.

Inolude a large SASE fo' results. Entries
should be addressed to: Soethem Arizona
OX Association, C/o Philip M, Stickney
N7BUP, 1890 West Paseo Cuenca. Tucson
AI 857Q4

ZERO DISTRICT aso PARTY
1900 GMT February 4 to 0100

GMT February 5 and 1500 GMT
February 5 to 2400 GMT

February 5
Sponsored by the Davenport Radio

Amateur Club. Stallons outside of Zero
distric t will wQrl< Zero stations only, Zeros
may work any station. The Same station
may be worked once on each band (60. 40.
20, 15, and 10 meters onl y) and each mode
(CW and phone). How.....er. mobl te .'Ita·
lions may be wOll<ed each time they
change counties.

FI'b 4-5
FI'b 4-5
FI'b 4-5
FI'b 4-5
FI'b 4-6
FI'b 11-12
FI'b 18_111
FI'b 18_1IJ
FI'b 18_20
FI'b 24-26
F.o 25
lIIIar 3_4
Mar 17_16
Mar 17_16
Mar 11_16
JuI13_1S
Aug 11-12
Aug 24-27
Sep 22-23

ASCII' bus. whil e the CT·2100 has provi·
slons lor an 'ASCII printer' an.d 'R5-232C'
output, ne< ther of which appears to be sutt
able lor connect ion to the 1525 printer
without soma sort 01 interlace. A lett e' to
Hal brought a 'we know nothing about
that printer' response. so I'm stymied at
this poi nt"

The first thing which occurs to me is to
check that both de"lces are operating at
the same baud rate . Ills possible that one
may be set at, say, 110 baud~like for a
Teletype KSR-33-where the other may be
at 300 or1200 baUd. such as most serlat
printers are. Also, check to see Il the
Ready To Send IRTS) and Clear To Send
(CTS) lines are used to Inhibi t and enable
print. and. It so. that they are hooked up
correctly. Without some sort of occumeo
tatl on. those are my lirst suggestions.

EXCHANGE:

RS(T) and ARRL section. Ze,o-Distrlct
stations also must send county,

FREQUENCIES:

3560.7060. t4060. 21060. 28060. 3900.
7270, 14300. 2t370. 28570. 3725. 7125.
21 125, and 28125,

SCORING,

Each phol'\ll aso is worth one point;
CW asos ale worth two points. Non-Zero
Distr ict s tetlons multiply by the number of
Zero-District counties. Zeros multiply
eso points by the total ARRL sections,
Zero-District counties, and DXCC coon
tries worked.

ENTRIES oS AWARDS:

A plaque will be awarded to the high
scorer In the Zero Dis trict and high scorer
l rom outs ide Zero Land. Ce'tlflcates will
be awa'ded fCl high scores in each ARRL
sect ion, DXCC country, NovlcefTechnl·
cian ctass, and mobile cateccnee.
Results and a participation certificate will
be Issued to all sntrants whO include an
SASE. Mail logs by March 10 to WGBXR,
2131 Myrtl e. Davenport IA 52804.

SOUTH CAROLINA aso PARTY
Starts: 1800 GMT February 4
Ends: 2359 GMT February 5
The 050 parly is again sponsored by

the cenetce County Contesters. The
same station may be worked on each
band Snd mode. simple. only. South
Carolina mobi le stations that change
counties are considered new stations.

Perhaps others heve done this hookup
end will let uS know, I have conf idence In
you all out there !

Several of you In your letters suggested.
that a book compilation 01 the !i rst s""erel
YU' s 01 this column would be helpt ul. I
allr.... with you. but it wil l take more than
your notes to me and my intentions to
make such a book a reality , Drop a li ne to
the editor 01 73. and to me as well , and let
uS know tha t there are enough 01 you out
there inte,ested to make a go of i t In the
meantime. k....p up wit h al l the new d....el·
OIlmenfs yet to come. Wit h the a"lval of
the CoCo he,e in the shack. I hope to be
able to take a look at some 01 too 6809
soH ware that has been !Ioa llng around
beyond my reach for a while. As soon as I
see It, I'll tell you about it_right he,e, in
RTTY Loop.

Novice and Technician srancos please
Sign IN or fT.

EXCHANGE:

RS(T) an.d state, province. country. CI
South Carolina county.

SCORING.

Phone contacts are worth 2 QSO poin ts;
CW contacts ere worth 3 points. The mul·
lIplier for South Carolina stations is the
numbe, 01 stales, provinces, and OXcoun
tries work ed, Others multiply QSO points
by the number of Soulh CarOlina counties
WOl~ed (46 ma.,).

FREQUENCIES:

Phone--3695. 7230. 14260. 21365.
26560.

CW _3560, 7060. 14060. 21060, 28060,
Novice- 3725, 7125, 21125, 28125.

AWARDS:

ceruueerea to top-scoring slallon in
each South Ca rolina county. state, prcv
ince, and OX country. Novices and Technl·
oians compele on ly with otner Novices
and TechniCians.

ENTRIES,

Include a summary sheet with you' en
try showing scoring and other Inlorma·
tion . Indicate each new multiplier In your
log as it Is worked. Novices and Technl ·
cteos must ind icat e ctass on entry, In·
clude a la,ge SASE for results . Send ent'y
by MarCh 5 10: Colleton County Con.
testo,s, c/o Elliott Farrell , J r, KE4VP, Rt, 3
Box 656. Waltemoro SC 29488.

VERMONT aso PARTY
2100 GMT February 4 to 0700
GMT February 5 and 1100 to

2400 GMT February 5
sponsored by the Central Vermont

Amateur Rad io Club (W18D). Each sta tion
may be contacted once 00 each b-and and
mode (CW, phone. RTlY). CW anti ATTY
contacts must be In the CW and ATTY
subbands.

RESULTS
1983 ARIZONA aso PARTY

CERTIFICATE WINNERS
ARIZONA STATIONS

Cell QTH Score
K6LL Yuma County 75,468
K871(l Pima County 16,965

NON·ARIZONASTATIONS
W5PWG Tex as 200
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NEWSLETTER OF THE MONTH

We tl'link Ihat the &nlcorl ll on" of Ih" tIeIt ne",s l,,"'" ",e 've ..... seen. ea·
liClllly. II It ~c*fKJ ", ith infOimalion; ......~ notes. hamfelt . nd Club ClIlendarS,
byl. ", "xcerpll , net Ik8d~. r"port.. Ifom members and oth"r medi a, contest a Old
OX Inlo, League ne"'I , a m" mbe"hlp . ppllc. tion, and mor",You n.me il ~nd It's
in the & econ--and it' s presenled In " very neal , e,sy-I'Head formal , Congrat
ulallons to EditOi Mike He.d W81lZaE . nd Ihe Ind ianapoli. Repealer As socia·
tion. The BNcorI il. real ", inner .

To enl.. yOOJI ne",slal tal in 73'. N_ I lett.. oI lhe Monlh Contelt , ..nd li to 73,
Pine Street. PeterbOlough NH 030'56. AlIn; N_ alen ", 01 thot Month.

AS plus OTH, II.te IOf USA, and prov-
Ince 10< Canada.

RESULTS
RESULTS1983 DUTCH PACC

CONTEST

USA WINNERS 8 YCALL AR EA
1983 AS NORTH AMERICAN

0"'- ..... ..... UHF·FSlV CONTEST

Kll(l '" .. ""
, K6YGXM'8VCF ae.ssc

WA2UOT " " '"
, wew, a...20

""'., M '" "'" 3 W8\lMCF 5,",
w..vO '" " m> • W3W", ' .530
'"60 • 5 .. 5 KAe8 VT .,..,
""'" " 7 70 • W7'RO 3.755

""'"GO 28 '" "'" 7 " .. 3.350
WOOA " " 893 • WA2CXW 2,815
w."." " " ". • WB2KQM ',""

PENA L1IES:

T!V&e lIdrlitionlil conlac1. ..,II tIe_·
ad 110m t.... lCOfe 101 Nd'l duplicata.
I. i... 01 unveriliable contllCl r8fTlOO'fld
' rom lhot log. A second mulfjpl,...110 .. ill
removed lor eaCh one Ioal b)' Il'Ils achon.

VloIallon 01 tile ful", and regulations
perl.lning to amateur fadi O In t l'l& country
of tile conteslant 01 the lule 01 Ihe ceo
IeS!. or unsportsmanli ke COOCluCI, Of lak·
ing Cled ll fo r exces" l.e duplicale ceo
tecte Of multipliers ", ill be deemed s uffl·
cr...nt causa lor dlaqu. lillc.flon . Dis ·
qualilied . ta tlons or operalor" may be
b,affed from competing in CO contests 10<
a period 01 UP 101m.. year. ,

EN TRIES:

Sample log and summatY sr-s may
be ObI.lned lrom CO by -.cl,ng • large
SASE ..ifh sulti<:ient poetge to COV'8I" your
f8QU8S1. it I. not: necena,., to 11M lhe oll~

clal form, you c.n 11M YOU' _ no lolP
ahould have 040 contacts per page and
show lime in GMT, fItIIntler.......t and
received. • nd sepa,. te columna lor OSO
poin" .nd mulUplieri . Indicate the
mu ltipll.. only Ihe l irll lime II is worked.

Include ••ummary . h..1 ",llh )'OUr en
try s ho",ing the scOflng . nd om", .... sen·
tlal Inform. l lon, and • • igned dec la,ation
tM.t .11 IU I"s a nd f"llUi. l loni hue been
oolerved, Mailing delIdllne 10< SS8 e'"
III" i. MarCIl 31. l..OQa can bI.."t direct
ly to the 160 Cont"1 DIrector" Don Me·
Clenon N<' IN. 3075 FlodGII A.en .
Melboufne FL 32901 USA. AIt.....U r-
they can be MflIIO CO 160-Me1.. Conlest.
711 N.or1h 8Ioaowa,. Hickl "'; l" NY 11801
USA. Plea.. indICate "SSB" on tile

'"~!

AWARDS:

Cerflficale. 10 the lop 1COf... in eecn
clan In each US ala", VE province, and
OX country. Specia l !>leo f••110 ee-
Ing a",arded 101 top USA. E ope. • nd
world lCOl'es.

ENTRY CATEGOR'ES

IAl SongIe baorl . i8f "'1t>lInd, IQ.60 mell"s

oPERA7OR CLASSES

lA, Songle ~"1If , ~ngle transmoller 181
Muft'oOpO"I'atllf,s,~ Ir......." '"

3RD ANNUAL

RnY WORLD CHAMPIONSH IP

ooooz to 2 4002

February 2 5 , 1984

SPONSORED B Y,

73 Amal",,' Rad<O 's recllnI<:. ' Journal
and Tne RTTY JOIJfmJl.

SCORING

Cantllell ..ith .t.liona ..ithin own
country ar" 2 poin", OIher counl'" bu1
_ continent . fe 5 poIn", ot..... eon
linenla are 10 point .. KH6 lind KL7 are
conaldefed count.....

Multipli..s . '. eaen US . t.I..., VE prO'!'
If'lC4I. and OX country. USA .nd Ca....:la
are nor counlry mu.tipli.... How_ ,
lhere . ' e Ihf.. VEl plO'iIncn: N_
8funa..lck, Ncwa Scotl., and PYInce Ed
",. rd I.la nd. Fi.... l 1COl"" la tot al aso
poln tl times the Ium 01 tile mUlflpli"'•.
M. rltlme mobile 1e00Iog ", ill be <l8ler·
mined b)' me lccenon

MISCELLA .....EOUS RULES

The s.ame S" loon may bl' """,",ed on::e on
I!'ilCtl baOld Cr05smoo& CO/l1 ;OC" do noI

counl S'ngJe<>pe<alOf s iahon, ma~ won. 16
IlOu<S ma..mum. ",lItO" mul\o-oper,tOf Ma
t>OllS may OPI'fate the OOh'e 2HlOur pe"orl

lacll ..ith America Radio Club OX mem
ber operatOll during lhot h"o·d.y conll"t
", ill be eligible to epply 100Ihe Speci.l S ilo
_ OSL A.... fCl Slat_ mak,ng lIV..

conlacts ",lit tie ellg,ble 101 lhe Speci.1
Gold 0Sl. A"' . fd. COntact. ITN,I$I tie~

during tile l"'04ay periOd liSled a Dove,
Sugg8'lled IreQuen<: i.. Include.1I aut hor·
ized Irequenc iel In th" 10-, 15-, 20- , a lld
oW-meler pI'Ione.nd CW bands. b ch" nge
AS(T) and a TH, SWL" tallon. ma y a lso ap
ply IOf th is a",.rd on " hea,d bas is. FOf
s peci al ~", ~rdS , Send a SL and $2.00 In US
IUndi Of 6 IRC" 10: America Radio Club
asa Conlest. PO 80x 3576. Hial e~n FL
33013.

YL·ISSB COMMO SYSTEM

COO PARTIES

Phone
Starts: 0001 GMT February 18

Ends: 2359 GMT February 19

CW
Starts: 0001 GMT March 17
Ends: 2359 GMT March 18

Use the Gener.1 porlion 01 all band.
Deadline IOf .11 logl, .ummsry , heetl.
and comments i. June I . En" ies should
be addressed to: Rick a nd Minnie Connol·
Iy, Shu Route 1, Crock...r MO 65-t52. In·
d ividua ls na«jing e.lr. applicallon a nd
,n"ruclion 100mS send I" "' 9 SASE to
the same addren .

EXCHANGE:

CO WORLDWIDE 160-METER

CONTEST - SSB

Starts: 2200 GMT February 24

Ends: 1600 GMT February 26

Oper.ling cia.... incl ude l)QIn .ingla
alld mulli-.>pef. tor (maXi mum 015 ope per
.Iallon~

REPEATER ASSOCIATIONI NDIA N A PO LIS

EXCMANGE:

RS(T) plu. Mel..."t i. 1aso sen.1 _
l)er "arting ",ilh 001 . OutC!'l station. ...ilI
send lhelf I..CHetl", prcwince allDf'evI"·
lion ,ns tN(! 01 a aso numb8f: GR, FA. OR,
0'0', GO , UT, YP, NH, ZH, ZL, Ne, and LB

SCORING'

Each a s o ", ith P,"" pe , Of PI counts one
point. Multip ly aso poln tl by the number
of prOl/inces "'Ofked on each band (72
maK.}.

SWLS count one point per DutCh at.·
tion helIfd and mulliply by provlnees
heard on each blind (72 ma:<.~

ENTRIES:

As usu.l. " lCOl"e calcul"t ion is re
qu ired. P1..M 11M " mult ipli.. column
.nd inS&<! mult 'p1ier. only il ....... A log
must tie . Igned 101 ot>servaliona 01 thot
COnlesl rul• . SWL logs must contain eon
<.!egroup. given l)y lhe Outcn s t.llon and
1M loreign .I.t,on "'OIIced ",Ilh. S<lnd logs
no later Ihan M. ' Ch 31 to: F. Th. Oollnoek
PAI INA, PO eo. "99, <1600 AL Belgan op
Zoom. Nether landl .

A certilica te ", ill be a",arded to each
counl ry "'Inner in each calegory along
",ith the second· and thlrd·place 'tatlon.
p-rovlded Ih.t the'e are sullicient parUcl.
PlInts in that country. Certil iCate. ",III
. 110 go to "" nners in each call dillrict 01
J.... LU. PY, UAM, VENO. VI(, W. a, and
zs

AMERICA RADIO CLUB

INTERNAnONAL

OX CONTEST

Starts: 0500 GMT February 18

Ends: 0500 GMT February 20

Any .m.teuf atation ma king 1..0 con-

.ling categories includ\! singl" opfl'f.tOl .
mulli-opel"tOl. and SWL

DUTCH PACC CONTEST

Starts: 1400 GMT February 11

Ends : 1700 GMT February 1 2

U.. all blIndl, 160 through 10 mel.... on
CW and SS8. No crOllsmode oper.tlons
allOWed. EaCh st.tion may be "'orked only
onee par tland rega rdle~~ 01 mod&, Oper·

SCORING..

ScOie one point per pOOne conlac\. 2
points per CW 01 ATTY. .....mont ,1.llons
multiply OSO poinls by number 01 . tales
plut Ct.n.C:lilIn prcwinc8'l plu. AARL coun
tnes (exClude l/SICana4a). 01 ...... mu lti·
ply OSO point. b)' tile I'lUmDer 01 V..mont
count_l1" m.n.).

FREOUENCIES:

~--3935.3975. 7235. 1"280.21380.
36575. 50.115. 1"5.015.

CW-- 1810. 3555. 705!l. 1.c056. 21()!)5,
eeose

NO'iIce--3730, 7130, 21130. 28130.
RTTV--3625. 7065. 1.-085. 21065. 28085.

SCORINf3 ,

N.,. Hempshi' e s taUons $Co., I pomt
per asa, multiplied by tne number 01
ARRL aectlona piUS countries plus Ne..
Hampahire counties. Others score 5
polnll pe' Ne'" Hampshi re 0 50 times Ihe
number 01 Ne", H,mpl hlre counties
worked.

EXCMANf3E:

Send RS(l) ,nd country. ARAL Section,
0< New Hampshire county, n ap
proprial e.

FREOIJENCIES'

Phone 3910. 7230. 1"260. 1"320.
21:leO. 28S70. 50.110. 1«2.

CW-3530. 3730. 7030, 7130, "'060,
21060.21180.28060.

RTIY-3620 and · · 090 otller RTTY sub
~nds.

EN7RIES:

Send an SASE IOf ollicial log .nd . core
.heel'. Send logslfacsimiles, name. class
01 llcen... and eee-ess n.ol laler than
March 1 to: O. N""in KK1U, W. Hill. No.-tll
fiekl VT 05e63. Includ\! an SASE IOf a copy
01 thot resutl•.

AWARDS:

For noo-V..mont statiOnt, ce, t:ll ocate 10
h!gr>est 'KOring sta tion in each .t.le.
~nce, and country. cert ,l,cates .. ,II be
g'ven Hch Vermont station .ubfn'thng a
log; annual plaque 10 highest'lCOl"ing V..·
monl SI.Uon. WIVT A..ard given to
sta tion. "'o<k ing 13 01 Vermont '. U

counne• .

EXCHANGE:

OSO number and slale, prO'ilnce, coun
Iry. or t*O-l~t.. designatOi fOi Vermont
county (AD, BE, C.... CH, ES. FR, GI . LA
O€. OS. RU, W.... WM, WRj. Do not: ...-cl

esrn

NEW HAMPSHIR E COO PARTY

1900 GMT February 4 to 0700
GMT F ebruary 5 and 1400 GMT

February 5 to 0200 GMT

February 6

Sp(W1SOfed tly tM New Hampshile Ama·
teur Radio An oc ialion. Stations may be
",orked once pe r band per mode. N......
H,mpShi'e s teuons m~y ",ork each o ther.

ENTRIES:

Send YOUf entry no lat.. than M. rCh 15
to Pele Cantara Kl IM. 19 HavernHl St..
Hudson NH 03051. Include a large SASE
10< r..ult•.
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on hme5 are no les s ItI;on 30 mlnu les e",~

and muSI Doo not"'" In YOU' IOg!S\

S1.'oons ..'II..n Itle 48 con" "",,' al Un,tl!<l
S t.. t.....nd c.n.oa mus, t'ansmo, AST . nd

SIale Of p'OO',ncetlefft'ory All OI..... s muM

tr...-.smol AST an(J con5eCu" '" con,,,,,"-,-
QSO p()tojrs

$ aso poonlS 101' COfIIac' s .. ,tl> WIVE sta
l oons Ioc.1II!<l ..'""" tl'll!' cont,,,,,,,'al Uno,,,,,,
Sla tes and c.1\lIG;o 10 aso poonts lOf alt 011>

eo conlaclS

I mult,phe, poont 'S a ..a'oro 101 each 01
ee 48 contr"""tal Un,tl!<l St .. t.... la DoSI"CI 01

Col~ con' ''''' may t>e sutlSlrlul"'" lOf ..
~a""'''nd mutlrplre<l. ea""",..n poov<ncesller
tlloriea, and OX countries *Ofked on NdI
band fe>!clUOing US and~

II"' A, P()NTS

TQl al aso poonlS 1'""-"5 ,otat rnt,oIhpl.....S
~S cJ4.17!f'<J~

coenst n~ rfljES

[ nlt oes musl .nclude a ~'.'e IQ9 lOf

"""''' !>and • l!up<' sneet a~f)~ •

rnt,oI"pI..... C/>OC k IOSI . and a 1'51 01 t'QUopmet"l1

us.e<l Conles tanls are asked to send an
S"'SE to me ccoresr ad<ltess ' Of "tloc!al,.=
ENfRY DEADLINE

...~ en" ..... muSI t>e POSlma...."" no 1.0''''
t""n Apt,1 1$ 198A

O/SO(.IAUI K;ATIONS

Otr-S9Of\ 01 me 'eQOO'e<l en,"I 1000ms
apeoa t"'9 on ...cess olleQal PQWef . m.orTIl>

ulahng scores OIlomes 10 ach_ a SCOte a4

v~...... Of la,lute 10omol cl..phalle COfIIaclS

""""''' ..auld '<'duo!' 'I'll!' 0VleI ..11 1Q)I'e fTlOIf'
I....., 1',.. a ,e a " grounos ' Of ,mmeo.ote drS

QU.. I,hc.. t,on . Dec ,sIQns 01 me ccorest (.QfTl

m,lI"" a'e f.na l

AWARDS

Conlest ......'ds ..,N boo 'SSued ,n Nen en
'''I cate<}Of'/ an(J ooeo,,'OO CI..SS III eacn e nee
US caJl (JIsr"c ,s ..r<l Ganado.... pt(Jlll(aCeslleo

"'Of "."5 ..s .......s ,n...en 0 _ COutl' f) '1!I)I'e
"""""'" Ott>e< a..",ds lI\ily t>e rMuI!<l ..t rile
,!lsc,"'"", 01 II'lI!' a..ards CO'1VT'lIU"" A fTOIn.

.....,. 01 1$ 0S0s """I Df' """"'''''' '0 t>e e4<O
otIIe lOf .... ards

CO/IIrfS TADDRESS

Rm World Cn....I'~SI"O C/O rne RTTY
Jou<nal, PO 60. RY Ca,Qo n CA 9200T

PIIoIP li Tlleamenna I.rm .01 1\11AD, Includmg a TH1.nd 2 e le men's on 40melMs , III tile
100000000nd.,,'1Ie Osca. 10 fln'_nes ,

PholO A 1of'~ f1 5""""" A11AO ,n h,. -.l1-ot~n;l«J .r>d _ 11-«I"'ppeO ~c. m~.

Oefa,.

QRO-EXCESSIVE POWER

posed ski"' ! (Tile ice PiCk _S . imll. t ser·
vice in lhe Saud,'s s W'fl, uncomplicaled
j..slice SySlem, lIIegatly pa,lIed .Ulomo
b iles are nol ticketed 01 10*ed, The police
man s imply s labs.1I lour II'es "" tn tne ice
pickfl"'nd pelt y lnelt la un llno..n: the Sa..
di S sl ill cut oll lhe na nd of .n ollende'_

In Ihe amate.....adio he ld, most of Ihe
local hams a,e big wheelS In Ine govern·
menlo< a te in Ina Saudi fa mily. which Is
lhe same thing_Wilhlha bllliOftS of doIi a'S
lIo wing inlo tile c ounl ,.,. as Ille pjl II_a
out. S..ud' hams c a n a"OId llC'Od equip
tneflt One local ham employs. g ta dua le
eleclfOf>ic s engi.-. jusl 10 m.intain h is
amaleUf..adoo al.l iOft !

HOWeve<, tile $<Iudi ptlnces aten'l "~e4y
10 spend much Ii..... . ..nni ng sl.' n ,de
ltamS in Pileups_One of you. bellI bet s 10
.00 $<Iud! "'al>l& is HZ1AB.I.......... Ieu.
.adio club . l I". ,,"-;can compound Oft
lhe Petsia n Gull. w1TiCll l. I'IOme ,n Saud,
""abia 101' aboul !>ll,ooo IOf",;gne<s HZ1AB
is .noll.... filSl..;; l..s Slal lOll. "",n COIlinl
~ines• • mpilie<l. and a su~lanl ,al an
lenna larm. The Ia n ... inct u<les a rhombic .
rolalable KLM I.ibandef ano,J a 2 elamenl
beam Oft 4.0 mela<ll. Tile COl",.,. ope<aled
llIe ...RRl CW OX test Itom HZM B, bul
could WOfk lhe Slatn 101 Oftly abooJI 1
hours a day.

Among me legula, o pera lOt. ot HZ1AB
are Oaye ErneSI W1S[ and N60 L OSl Ihe
slalion Ih.ough K6f>YO, e.cept '0< me
Feb'lIa ,.,. 19-20, 1\183, ope,at ion by the
Colyins. wnic n Is confirmed via Ya s me ,
Box 2025, ceetre Valley C'" S4!>o1ll,

Lloyd ano,J l.iS COIy;n s lapped lly Hous 
10ft between OXpedil ions In is paSI ' a ll. Al
I"" Inlemal iOftal ox &!mlAal, .....d i... con
junc, ion w,'n tlte "'RRl N. lional Conven
liOn, l/'Ie COIyi.,. joined _.101"'"
Pfom'/lllfli OXa<s ano,J COftlesla< S Oft lite
panel discussion at e.cess,ve powet i...
all\ill....' .aclOO. TIte Pfoblem 01 e.cesIlive
powet d,ew • 1.0'1/1 ano,J inleresled c.owd
' OhOlalllle OX...s esc..,. .U..nal ive KIlu
lions.

Tne semi..... ope"ed Wlln a discuuion
at wIta, .... mean by ... . Cft~i.. po....._"

Unc\ef lite old FCC ' egul. tlons, any ampl i
I i... wa s ,,,,,I,,c'ed 10 a max,mum o . abooJI
800 Watts OUlput. H__, many 01 ,Ile

"Sla nd...d·' oU-llle-$ttel1 .mplifi..s opMtly
sold in Ille amateur communtly Wflfe ca
pable 01 signi licantl~ g''''a< power IfN'
els, often !>ll% mOte, Acliye conte""s
and OXe ts owned .mpillie' . C.~t>le of
11I ......i...g power laytl ls a bove In" FCC maxi_
m..m because o f m e gtealet depend abili
Iy and lo ngel lifelime 01 a n "cvee-rated''
a mp_ A l0Q0-Watt amplilia< lunninll1000
Wa tts a lilhe lime ..on', hpjd up as we ll as
a XlOQ.Wa ll amp cOlisling .Iong al hall.,.M

How_ , . I""'...as alway. a st.ong
lemplaliOft. partlcul••ly In OX plleups.nd
conlests. 10 run Ille amp flal out. 1u...ing

yl.il mosl o f Ille counlfles in Ille .eg'Oft,
bul .Iso a Cl u. lly obtained petmin,Oft 10
cceeete in many 01 Ihem_

I.is laced specIal ptob lems In $<Iudi
Mabia, Women OCCUpy a ve ,.,. special '01"
in tne A.ab wOt!d, Quile d iffe.enl from Ihal
in lhe mOte libe.al We s le rn nallons. Wom
e n a ,e se ldom Seen Ollt i" pUblic , and Ihen
on ly hea yily yeiled , TtlDse fe .. women who
oo ve nlure out 01 doors lind tnemselvll'S
eSCOfled 10 Ihe head o f Ihe line and 'Il

ce;.. otner special allenhons . On llle 011>
... hano,J. an unyeiled woman in $<Iud, Ata
bi. laces. naSly su.ptise lrom Ille local
aulho"lin.

Saudi policemen C41"y 1*0 ,Iems on
lhei. I>eIls: a C41n 0 1 b1ac~ SPfa y pai", and
an iee pic~_ Upon _ng • -...oman .. ,In
Da,e lace Of arms,'1le poI,ceman .. ill, YIlfY
poI"ely. sptay black ~,nl O¥ef lite e x-

SAUDI ARABIA

.." do not ha'ffl a OSL bu'eau. If [OXe'sl
wa nl a OSL c a'd, plaase OSL di.ect 10 PO
Box 4141, Doha . State 01 0 .. , ... , Middle
East "'

An e 'CellllOfT 10 (Ile no-"';s ilOl policy 01
I.... M,ddl. Eall",n counl.iaI ..as made
fOf l /'Ie .ecenl "';sll of lloyd ano,J I"s COI.... n,
W6I(G and W6OL. 01 Yasme OXpeClll ioI'l
I....... Tne COI"';ns II\ilOlagoed IlOt only 10

DX

QATAR

Chad Hams VP2ML
Box 4881
Santa Rosa CA 95402

One at _.01 I,ny counl,ies arwno,J Ille
Pet....n G..II. oala. 's cniel claim 10 'ame
is ,,. black. gooey , Ctu:)e 011 unOef a two.·
len I.ndolc·pe olclualty . Oala. is a penin
suta sUckIng ''''10 Ille FeB,an Gull ',om
Alabia. IlOt lat lrom Ille iSlano,J counll)/ 01'

Bahfa..' _ Mwl 01 Oala"S 4000 iIq.....t.mi. a•• tlat.en uno,J~ low I'HIIS: annu
., .a,nlall I••tlOoJ, !> 1rfCl'1eS_ Masl 01 Irw
COUnll)/'. 170.c.oo inl'labtlants Ii... on U...

capo lal C:"y of eo..a
"t; ••e moal "'''klle USletn counl.-.

Qala. i. an'aggo'lislic: I_...-d Sl.ang&l$,
TI'1ne c:ountrlft$ ere nignly S..spiCiOUS 01
1000";g,....$ and not Oftly d iSCOUtll1/l bul .e
lually ptot1lM mosl "iSilOts. (CorIaidlf
I'an'a leelinga low••d "'metlc.ns , fOt e '
.mple_) O_ped"ions ..nd ..maleu' ope'.
lions by IOteill.....' s livinll ,n Intise coun·
I" e• • ,. StllOOm pe,mllTed, e nd Ie", of Ihe

n.l' Y" .m. le.. ' ope.alo.s s pend much
lime nandonll OUI OX contac ts O. QS L
ca,ds_ So Ih. ,e potl 01 a n Ame. ic a n ", iln a
",,, II -eq.. ipped a l.lion a c li... I.om 0.0180' ia
llC'Od ........S Indeed.

"' ,~ . SmecI.1 ...11,1,0 IPholo Al is lite
lilSl IOI"'Q..... 10 teceiWl a '" a ma lBuH a d 'O
hcenS<! Si/'lCfl trw c:ounll)/ Decame lnoe
p."detll 14 yea•• ago, To Q..... llty fOl lite ll
ten.., M,~e Itad 10 snow Illal lie ..cIfked
and I""" on Qa,a . , .no,J tie Itad to~.. a ..
cUf'ly clMsance, Thai ecee ano,J lite S2!lO
lio;enH I.. paid, A11AD wilS Oft lite .0"_

M,~e·. ataliol'l ,ncludeS • Yaestl FT·1
11.0__ IMding a YaesI.l FL-1100z

amp. W!ten condTlion$ "'" a lillie rGUQIl,
M1~a ru~,/'Ie output 01 tile Y_u.mp in
10 an e .poI1 _aiol'l 01 Alpha'a l1SX am
pin..! Tne .nllllVta I...m ia alaoli'll cia..
lPt1olo Bt a Hy-Gain TH100X ..b<1Ye a Hy_
Gaon 402BA 1__1 4I).rne. .. beoam

An i .....,ed V ptOVi_ 8Q-mel... CQVefal/l,

M,~e Say. Inal , Ile TH1 hano,J les Ihe h igtl
PO"''' I_I. wi, houl dillic ..Uy. M,ke , uns
RTTY on hla Radio Shack TRS-80 Modell
. nd i, ac llye Oft OSCAR, 100_

The beal limea 10 look 101 Mike land otn
a< Middle Eastetn amaleu' S}a'e Th ut sday
e..nlng.nd F.iday. The wo.~ Wtle~ la sl .
d .ys IOftg in Oalll, with F. iday Une ""eb
noly day) as Ih" day Off. So lhOli, llQuIY'
lenl 10 our _end i. Thu.sday nigh t .nd
F.lday.

On t .... . UDlecI 0 1 OSL ca'dl , M,~e

w,II.., ··PleaH lell IlYfltYOI>lI Iltal .... dO
not Ita.. a .adiO club in Oala•. TIMf"IOi'. ,
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PholO C. a- Z/m~mal1 W3ZZ /.,andm9) mat"• • pelfnt ar rhe hens/.,. Po_
...../...,0"'" FlrsllMent4llOttal OX Symposium, il1 Housron AI SI. ,., G3 FICB /la ll) and
Bob f"'''aror YS9RVE 1/.,.,.IM ."rly

\

(The Island 0 1 Birdsl is a liny parI at a sub
merged reel a boul 150 miles _I o f the
Windwa rd Islands . The 1.land i. under lhe
con"ol at Venezuela_and tile V-.zuelan
military restriCIS access masl at Ille tIme.

The ISland ilself is only aboul l !iOO leet
long and a bout 400 leet wide at Ille larg
est . lIS ma ximum I....loot el8'l'ation
mean. II really Is • targe rock out in the
middle ctme ocean. Whenever the waves
o r tides a re high in th e Ca ribbean. land ing
o n Aves is Impossible. O nly duri ng a short
period In mid -winte' do ca lm cond itions
permll a maleur operali ons .

Beca use of th e restriclion. and landing
p<oolern._ OXpedihons to Aves are few
and fa. bet ween. Any s ta llon on tile iSla nd
i. easy 10 work from the Slales. Ifla""" to
lhe exc.llent propaga tion f.om lhat part
at tile WOfId. f'MrI do you th,"'" I Ii...,.,
Illere ll Bul you won 'l wa nt to miu thiS
OXPedlhon. as the "",,1 one mlgl'lt be
rufl GOwn the OX .0Ad AtI(I AI'M is al 
ready in Ille top 30 fTlOlII wenlfOCl.

The OXpeditlon is SPOfl$Ofed bI' lhe Ra

ee Club Venezolano. which is celebla tlng
Its~h anniveBary this year. The callsign
on Ave. will be YVI AA , with aSLs ha n
dled by YV~OFI . PO Box S0332. Caracas.
Ve nel uela 100000A, South America

I •

COMING ATIRAc nONS

'"MULTI-BAND SLOPERS
160 . 80 , and 40 meters

Oulstandln \l ox performance 0 1 Slope •• " ..ell kno..n Now you ca n e n
.joy 20. 3 l>and BIG- SIG NAL .epOrIS! Aul oma hc bandswllc hon';I" Ve 'l
lOw SWR • Co... teed - 2 k .. power ' Compact - Ground or 10 ..". teed
_Ha nv Irom a ny suppo.t 2~ ft . hiOh or h 'ohe ' _ Eas y 1 0 ,nSl aU • V".,
lo w p.ol,le - Comptele inS l ruc lion. _Immed.ale sh,pmenl . Check o~

3 SAND SLO PER 16 0 , 80. & -tO Male.. 6 0 ft. lo n g $ 43 2ll Irl pt>d
2 BAND SLOPER 10 & 40M" l e .. · 41" lon\l $ 302S! 11\ PP<l

3-8A.NO NO TRAP Q!PQlE 160 110 & 40" '11 311 long $ 66 00 I" pt>d
2-SANO NO TRAP DIPOLE. 80.&4 0M _$411. long $ 4 9 00 Ir l PP<l

FO R ADON L INFO on IheBe and Olhe......__mas send SASE

W91NN ANTENNAS
BOX 393·5 MT. PROSPECT, IL 60056

The OXpediloon ci' c uil conlmues 10

hum In February. w,Ih 1WO majOr ex pedi
lion. scf>ecluled fOf tile month . Jim Smilh
VI(I NS (PrIoto 0) i. ,pearheading a n arna
tlllJ. and scienhhc OXpedihon to Ille I(er
madec 1. la nds , a ,,...11. spa.sely-inhab
Ited gfOUp 0 1 VOlcaniC ISla nds a bout half
way bet ween New Zea la nd a nd TO<Jga. Un
der Ihe conner c t New Zea la nd. the y ha ve
no , peela l ama teur call preli x,

The xeemacec Is la nd. have been . Iow·
Iy movi ng up In Ihe MOlt ·Wa nted-Coo n
trie s lis l a nd no w ' an k 171h, up with Spre t 
Iy. Laos. a nd ClIpperton. Thl. OXped ition
,hOuld satis fy a good chun~ 0 1 Ihat de
matl(l. with _al operalors and plenty
01 lIme on tile i. land

J im Smith organiled the Heard Island
OX AssociatIon Irlp 10 Heard Istand last
winler and hopes lor ,_ ptoblems on
Ihi' year's OXpedi lion. Jim I. arso Iool<ing
fOf donations fOf lhe I'ip and member
$/'lipS in hiS lieard Is la nd OX A»Oeiat ion.
conlact Jim via PO Box 90. Norfolk 1,land.
Soulh Pacll iC 2899

Also scheduled fOf this month Is a OX
pedilioo 10 Aves Isla nd. half way around
Ihe wo rld in Ihe Cafi bbean. Is la de Aves

phoro D. Jim Smun VI<' NS II lIimil1g 'M Ker-ma l1fJC 1I111nt1s Ini......Off, . "., "ia _to
,mer/ DXpedition fO H...rd Istalld I.st )'NT.

-~•.
hams run a lull 200 Watt s on 160 met... .
a nd :zooo.Watt amplillers .re flO(

unknown.
In other comment. on Ihe hlgt>-pow..

!lueslion, panelist Ellen While W1Yl fe U
Ihat lIle conlest rules a lready permi l dis
qu ali fication 0 1 anyone runni"ll illegal
power. On the olher hand , Ellen le l1 tha I
Ihe Idea o f In.pec tors coordi na ted from
League he.dQuaflers would be unwo rk
able . Elle n fa . o red ha ndling e xcessive
POWef u..... at thtl loca l level. by drum
ming them out 0 1 tile local OXclub, lor e x·
ample,

Bolh Iris and Uoyd Colvin racorn·
...... dad increa.ing tile e xis ting power
limits •• a ....n.IO el iminale tile -'e _eft
sive---povoer~ ptoblern. Lloyd panicu larly
'UOQe$ted higher powet limita on tile
lower Irequencies_ IncludIng _160. I'"
noted the advantages 01 high 0()'I0" on
OXpad,tions. w""" Ille power IlelpS 10
control Ihe pileup , If Ille sla teside Ita
hons calling can't flea, trill OX s taHon very
Well. Ihe r. le of contacts drops a nd fewer
hams ge t a chance to wo rk tne OX .talion.

Several membe" o f the audience look
e xception to Ihe idea 0 1 e ve r-Increasi ng
power limits. t ee Olsen "'GTO d isagreed
wilh Ihe concept 0 1 letti ng the manufac_
lu r",s 0 1 amaleur equi pment decide wha t
lhe legal Of moral limils 10 excess ive paw.

'" SllOuld be. H Just because il is openfy
sold to ham. dOesn'I mean th aI tile POW"
IeYel is accept.DIe." Olef< Norton Pof6AA
felt tllal in lhe conlesll ield tl'll!lllO'<"8f I....
el dOesn'l rea lly matt.. as long as ttle fi 1
conlest results are not .ffected. Sut iI
.omeone wins tl'll conlesl or ....
ahead 0 1 a legal power Sla tion bI' runn'ng
exces.ive power, tie ShOuld be <)Isquel
Ifled.

I ha ve my OWn defini tion 01 "e xcess ive
power." The FCC amaleur regulation.
Slate thaI ama te u rs snould al ways u.e
the minimum power neces sa ry IOf the
comm unica tione, So two hams talk ing
ac ross to wn on 20 meters don 't n....cl the
amplilief •• mUCh less the e xcessive-pow.
e r am ps. And fra nk ly. even a few thOu. a nd
Wall. 0 1 pow.. cannot compensate fOf
bad operaling techniques Of I...daquale
a nlenne•.

How much power Is really r I eiMd lor
amat.... COfIW1lUniCaiiOnS7 Usten any
lime 10 141(10. A ......, 01 beacons all over
the ""OfId lich down .-y t... minutes
with_~~ 1oMIIs. See IlO'OO lar
down InlO tl'll!l mu<l you c;.an copy II'lI!I beaI·
cons ' signal • . We ' ll be lal king mo<e aboul
this beacon networl< a nd other ptopaga
lion aids and .uggestions in tuture is 
...... , S tay tuned. "'eanwhile . keep an ear
ou t for some o f these coming att ra ct ion•.

lor INIximum amoke" is lhe us.,.1 ptac
liclo. atl(l ,.,..ny a...."eurs have .un "e _eft
siWl O()'Ioer" lor \lNrs. Under lhe new FCC
0()'I0'" 'egulahons, mosl 01 lhese ampll
tiers ha Wl been "g.a tl(lfa ll'l8red" InlO
legali ly.

But lhe 'e is a g,eale. p<oblem In e xces·
aive powe r tha n .quea~ing out a couple
e xira Walt a ove r Ihe lega i limit While
some amaleurs a re 51111 sa. ing lhe lr buc~s
IOf a bener a nlenna , Some hams have qui
etly been Ins la1Ung feal high-power ampli
"ers. ampa Iha l requite 500-1000 Walts 0 1

"'..
The HOuston I-efnina.r lu"'ed 10 the

prOOl.m 01 ........ , to do aboul Ihal small

~ of a,...teurs wtIo run supll'l"-pow
... FrtoQuent conlesler latl(l occulOfWlI
OXpadlllo ner) Gene Zimmennilln K3ZZ
(PI'loIo C) s-ugge51ed lhal lhe c u" enl ' ules
a boul power dUtlf>g conleslS be cnanged.
Gene 'ecommended lhal iospeelors Slop
bI' the sh.K~s 01 hams S8fiously Involved
in lheconlesl and look allhe ampli fIers. If
a ny amp had linal plale dissipa lion lOf tee
tra ns lSlor equiva lenl) 01 more than 1600

Walts , Ihe contestant wou ld be dlsqua ll
heel. He ,easoned th aI II you don 't ha ve a n
amp capa ble or 'unnlng e xcessive power,
you won 'l run II! The same Idea holds IOf
OXe rs. 01 course. with the o llending ama·
leu. lOlling Ihe right 10 participate In
OXCC. IOf e xample.

AI Slater G2FXB 4I"lOto C) tal~tId aboul
a s,mile. ptogram used bI' lhe RadIO Soc,
ety 01 GrNt Brita in for tt\ejr Fl&ld Day ,
whICh 11.-. mo<e popula. there tl\8n Ille
same a<:tlvily on lhis side 01 tile AUant,c .
The RSGB requites each Field DIy team
to register belOfe the conlest atl(l inc lude
It\ej. ope<ating locallons. Ou.ing tl'll!l con
les t. . voIunt_ RSGB ins pec tor Stops by
and Checks lha t tile group is ~ting Illeir
s tricI rule . of 30 Walt s ma ximum Inpu t
power!

Thia 3().Wa lt limit poses special prob
lems lor Brit ish amaleurs: mos t s tanda rd
Iran.calver. have little Of no output at lhe
3().Wa" Inpul level. So the G hams build
speelal fin. 1ampll fi",s d esigned fOf maxi·
mum OUlpul wit h 30 Wans 0 1 inpul power.
TIleH aimple amps ollen are led wllh a
l()().Wa" aulpul I.anscei_ and are run
$0 CION 10 the Iimil that some groupa
change li....1 lubes -.y IlOur at the c0n

test!

The quesllon at high power is at .peeial
inler..t 10 AI. wtIo spends much 0 1 hi.
l ime on 160 meters. where lhe Blltish
ham. lace a Io-Watt power Iimi!. AI said
the government licenSing au thorities no
longer WOfry a bou t POWef a nd ha.e .us
pended their Ita tion In. peel/on•. "'Olll
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WE HAVE NO DEALERS
- O R D E R DIR ECT

'; ••1;--::: • '. ' •

ooiJ i5e8
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RTTY CW ASCII
COMPUTER INTERFACE

• BETTER RELIABILITY
• MORE FEATURES

$289 95
' USE WITH ALL POPULAR SOFTWARE

• • L C TUNED FILTERS
• USE WI TH MOST HOME COMPUTERS

WRITE OR CALL FOR MORE INFORMATION: ,.,37

CONTEMPORARY TECHNOLOGY, INC.
P.O. BOX 1083 • SALEM, OR 97308 • 503 · 399·7406

J. P. Ber.... G8AHN
2 Mspplns Rd.

Cs lcli lle, Rothefhs m
South York.hinl 560 5TH

Eng lend

NOW! A State-of-the-Art Antenna
for State-of-the-Art Transceirers-

Why Settle for Anything Else!
At last there is a mobile antenna t hat is t ruly a
fi t cc~ranion for t oda y's solid st at e, no-tune
transceivers.

Once t he Spiderr« 4-Band Ant enna is t uned for
10, 15, 20 and 40 met ers , all you have to do is
tum.t he ba nd switch on t he t ransceiver-the an
tenna follows by itself.
Wr i te o r call n o w fo r f u ll
informa t ion on this, the
t op of t h e line in rno b dle
antenna s .

I want to replace Ihe lubes In my Collins
R·392 receiver with solid-state devices.
Any inlormatlon on replacement parts
wou ld be greally appreciated. I a lso need
informat ion on the R·392 Club and
sources tor 2-kHz filters for the Col lins

R-390A.

We ere " .ppy to provldll Ham H91p IIst
irtgs 'rH.on • spa ce-a vfllIlJbJe basis. W"
I,. nor happy when we have to t. ~e lime

' rom oIlier duties to dtK:lpher ctypllc
na res screwlfld iIIfHJ/b ly on dog-fIared
posfc.rds end odd-sized 'lief/I ps of peper.
PIH U lype or print your request (nea t/yIA

double spaced, on lin 8 \,, " x t I" 'II""' o f
peper and use upper- and lawefells" ie,·
rlll's wllere approprlllte. Also, please ma~.

II " ," look like II "1," not an "/," which
could be . n '~I " or en · 'flyt1. " . nd so on.
Herd 9'11 1/may be to belleVfl, weere not f."
mllie' wit" 9..ety pl_ 0 1 IKIlJipmfml me",
uleetured on Eerth lor '",, lU I 50 yetm ;'
Th."h lor 1'001 cooper.lion.

HAM HELP

I am interes ted In obtaining the VOx
relay l hat plugs into t ile back 01 the Swan
700 transceiver. I would appreciate near
ing f.om someone who may have one 01
these lying around that they don't have
any fu lu.e use tor.

I'm looking 101 a schematic l or a Lavoie
oscilloscope, model no_LA265A. I will pay
lor copying and maillng costs.

L C. Hocutt WUO
4251 VIe Alta Dr.
Mobile AL 36609

I am tool<ing tor a copy at the instruc·
t ion book let for the Knight KG670 RIC
tester made by Allied Rad io. I wi l l pay the
COllts tor copying and mailing or fo r the
original manual.

Augustus B. Wells
PO 80. SO

Tunica LA 70782

lionel R_ eh KD5YO

3033 Teskwood
Glrlsnd TX 75042

Wanted : Collins 70E·7A PTO (perme

abll lty·tuned oscillator) for a COllins 75A I
recaivflf, This PTa covers 2-3 MHz and is
used to tune the recei ver.

Hlrold Smith W2GKE
28 Linden St.

Bsyon... NJ 07002
(201)-t38-U 05

I am using the YIC-20 as a RTTY ter
mina l wllfl Kanl ronlcs Interface and sott ·
ware, Can anyone help me w ith Info rma·
t lon on build ing an adapter which would
let me use Atarl cartridges on the VIC-20?

Rober1 F. Csnn W.GBB

1606 Loc:hwood Dr.
Richmond YA 23233

I wou id app.eclate receiving a copy 0 1
the schematic for an NCX.J SSBICW
transcelve. by Nationa l. I have the
owner's manual already. I will glad ly reim·
burse lor costs.

Jeliry lit. BIsckrnon W2YI
2107 Turnbull ROIId

BHverereek OH .S-31

I need the schematic for t he Model TV
?DIU tube teste•.

Sts n LsOSllll W2EZM
. 31 Osklsnd Ave.

litsple Shsde NJ 08052

The G MS 401 is a complete automatic N ICAD cond i.
t ioner and rapid charge r. Never b ef ore has this been
o ffered anywhere lit any price and It ' s SO good it' s be
ing patented . NICAD memory Character ist ics must be
dea lt withotherwlse y our battery pack Is not del iver ing
all i t could, The GMS 401 wilt automaticall y erase and
rapid charge any typeNICAD pack from 1 t o 10 ce lls.

CONTRO L PRODUCTS UNLIMITED, INC.
P.O. Box 10, Downingtown, PA 19335

215·383·6395 .... 25
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an opport unity to be a success
just beca use he doesn' t take
advantage of this remarkable
resource,

From that aspect , I realty feel
sorry for the foreign ham s who
can't afford 73 or who are pro
hibited from subscribing be
cause their money can't be sent
away.

Most of my t ime is spent
these days lOOking for people
to help me wi th my projects. I
really need help-enthusiastic,
non-smckrnq help. My editorial
a few months ago discussed
this and resulled in a couple
hundred letters. Some of those
people are already here in Pe
te rborough helping me get new
projects started.

One enterprise, a franchise
chain of software stores, is cet 
ting start ed. I have a whole
new approach to the business
which should make it possible
for several thousand people to
make an awful lo t of money. It 's
an ingenious concept that no
one else has thought 01 yet , so
we have a very good ch ance,
despite the recent proli fe ration
of software stores.

Software Production Devices,
Inc. , is also moving along on
schedule. This isn' t my idea, but
when I saw what two chaps from
Bangkok had come up with and
realized how desperately the
computer industry needs the
product , it seemed like a good
investment. Indeed, I know of no
other practical appoach to so tt
ware prot ection, and I think I
know 'em all .

I have several new magazines
in mind wh ich are needed, each
to help a new indust ry to grow
Just as Byte and Kilobaud
helped the microcomputer in
dustry to flower. Magazines
can' t be start ed unless I have
edi tors, writers, ad sales, err
culation, administration, type
setting, procluction, pnctccre
phy, account ing, data orcces
sing. promot ion, and so on. It
takes about 25 people (mini·
mum) to make a magazine work,
and between the seven maqa
zines we have now, the two of
McGraw-H ili, and a half dozen
others in the area, we've just
about cleaned out southern
New Hampshire of available
talent. Interested?

A surprising number of the
people we've been hiring of late
are hams, fliers, and computer
tstsc-qutte a combination for
success, I suspect.

And speaking about proj·

'k
SI.59

IOJS3 89
I!)1S519

SI 19
'k

:liS 1.00
lOiSI9'9

saes.. "I!)1S2,15
S3.00
1125
II 25
"00

Call (305) 893-3924

you have to work with some
goals In mi nd. A lot of people
work their butts off and never
get anywhere. The brutal fact is
that , though not by any con
sclous design, this is the nor.
mal pattern, You do have to out
work the average person to
make it big.

Why am I getting ready to m
vest several million dollars in a
college? Here we are at a lime
when colleges are going out of
business all around the country
and I want to start a college !
Dumb or shrewd? Well, I think I
have a plan which will teach
kids to become entrepreneurs
and to beallhe system. The end
result will be a bonanza for our
country and a few thousand
more millionaires. Everyone
will win.

There's Wayne's ego again?
Well, perhaps-yet I've gone
over my idea with the presi
dents of ten colleges now and
haven' t yet found one who
doesn't think it will work , I'm
getting Quite a bit of support.

The average 73 reader is way
above the average person in
th is country. It isn't easy to get
a ham ticket, even wi th the
Bash methocl, so that's a fi lter,
And beyond that , the average
73 reader is another step ahead
of the average ham just by vrr
tue of his Inte rest in keeping up
with technology, The ham who
does not read 73 has fa r less of

R(>8U20lt PL259 ..a end 14 .95
RG21 4U dill 5, 1..., 511 '''ld. 50 OI1m $ I ,55/11.
100 II , RG8U wil li PL·259 on ncll."" $19 95
BELDEN CCWIAin 100 II. roll.

RG53U or9201 $1195
Groundi"'iil • •••p, ......, dUly lubul., t>r • ..,
3116 in. tinnto<!~ 10CI1l
318 in, linMod coppotf )()c/II

CO NNECTORS MA DE IN USA
Arnpll.. nol PI·~9

Pl·2$ Te llo nJ$o hte<
Pl·~9 pu sn 011 . d.1l1e, SIl<'I1
Pl ~9&S0239

Dou bl" '-'a '" ConneClo'
Pl·2~ oeceie F"rn.. '" ConneclO'
1 I, Il.."n cord .. RCA lyP" p'ugs " .clI ,,"d
l'Iedu'''' UG·175 or 176
UG 255 (Pl 2591 0 eNG)
Ei1)O* ,M3S9,
F59A ' TV ' ~ pe .

UG 2 10 U Arnp ne nol T,pe '" ... .. ,.. IOf 1'1(>8
e NC UG88C U mOI l..
)J ' 6"" n .... .. P luQI", COl ns "lC
UG213 e NC 10 PI. 2$

FREE CATAt OG
COD add S2.lIO--FtA. A... add 5 ' s..1-. Ta,

Getting back to my ego: I
wonder if my hopes to inspire
you 10 greater things come
across as ego? I delight in get
ting leiters from people who
have several basic drives: One
is to educate and another is to
share my enthusiasms. You
may have noticed that all of my
magazines are both educa
tional and fun-expressions of
my drives.

I don't believe that you can
make all of the money you
want, I know it. I hate it when I
get leiters complaining that ,
gee, I can't afford your maga
zine, a new ri g. or eornetnma.
What rot ! There are so many
ways to make money these
days that just about anybody
who wants to can do it . . . from
kids right up to the retired.

No, if you are going to pu rsue
a life goal of swilling several
thousands of gallons of beer
and seeing every Monday-night
football game, you' re a loser .
You don't get rich very often
wi thout working hard at it. But

•
POt YET HYlE NE DiElECTRIC

RG59IU mIl . pee 96 % . 1I,&Id..._.....•............_ ...._..1"C1tl .
RG213 1\OI"lC0001.m,n."ng '7.>% sl'oetld m, 1spee 36ct11-
RG ' 7ol1U m,1SDK 96'losn~d lourl
RGl1U96 '1osn,.. Id , 7s.ot>mm,'SPe'C ~.
RG8U Sl6' 10 st>"'J<I .m ol Spe(: S2I.KI1 00 fl. 01' 31&111:
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RG56AU SI'.ncMd m,1SDK 12e1f1
RGS8 mol Spe(: Sl6 ' I0 Sh",ld 11em

t OW tOSS fOAIol DiElECTR IC
scex '7.>.~ snoetd S,. 951100 II. .... 17c1fl.
FIG5MJ 7tl% CClPf* t>r. ' d _._~__ ,._. \k!Il.
RG8U80",* snoetd 18cJ11.
RG'iBU 80 , st> oetd 07c1f1.
RG'iBU % ' . st>oetd 10C11t.
RG59U '00---. tool st>>eId , TV lype ._.. ._. 10C1f1.
RG8U97 ", sII~ 11 g. leQu' . 8elde<>82'., 31 c1f1.
., ..."'" Oul~ RotorCaDle 216 g.a &18g.a 36cIfI.
Rol", c..DIe 6-COII 2 '8 ga 6-22l1" 19cItI, O<d....S uMe< S30 00.<kl $2 00

Connectors-shipping 10% add'l, $3.00 min imum

C. ble-Shipping 53.00 per 100 ft.
12240 NE 14th Ave., Dept. 73 , No. Miam i, Fl33161

ten was not unique, that in
deed the problem was universal
and probably at the rOOI of the
general dislike 01 cocktail oar
ties. I have a problem there.
While I may hale meeting pe0

ple and being expected to be
entertaining on demand, I can't
stay away from the food. I think
I'd lake a plane to the Shetland
Islands il they promised me an
interesti ng meal.

Much of my lile has been an
extended diet interspersed with
fantast ic meals wh ich make
the dieting even more impera
tive. About len years ago I gol
fed up. it you' ll pardon the ex
pression, and went on a diet for
about nine months. I lost 85
pounds, going from 250 bloated
pounds down to 165. What an
un-orgy that was! These days I
hang around 175, not looking
too fat , but feel ing ten pounds
overweight and gui lty wh en
gorging on ice cream, ca ke, and
such.

from page 6

editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
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ecte, a chap who used to work
lor me started his own com
puter mail-order business here
in l awn and is already doing
well over a million in sales per
year. He s tarted out with a
small ad in tnctaer. my Apple
magazi ne, and went over the
mi llion mark in sales the lirs t
mont h . I tal k wi th h im 01·
l en ... on the s t reet , at the Folk 
way lor lunch, or when he stops
by my off ice.

He's a success because he
did his homework and then had
the guts to g ive i l a try. The fai l
ures are those who s pend their
t ime watching TV, gossiping on

the air, and wasting the ir lives.
What a pity! 'rnousanos o f
hams have used the hobby to
get the technical smarts to de
velop new products and go into
business wilh them . II only
t akes one good idea to make it.

That's one o f my problems. I
spend a good deal 01 my time
staying abreas t o f the t ec hnol·
ogy in communications and
com put ers, with the result tha t
I have a bright Idea a day lor a
business ... and a terrific idea
a week. I lack on ly the people to
help me make these ideas bear
fruit.

A chap from Texas vis ited a

few days ago. A ham, o f course,
a flier, and a computer nut. He
was fascinated t o see the high
energy here, the people all
working hard and o bvious ly
having one hell o f a time. Sure,
11 's like a rabb it warren, but i t 's
fun and very productive. Peop le
come here, o ften wi t h li ttle
background, and they learn
f ast. Yes, he signed o n and is
moving here,

He found just what he wanted
in a house in a coup le 0 1 hours
and is busy moving up here to
help me st art a new magazine.
He's going to need a bunch of
people to work wit h h im . .. what

are you doing? We're going
c razy for people to help set type,
paste up pages, shoot the pages
into negatives, handle the err
culation, and so on.

One of t he new magazines I
want to s tart w ill have as a goal
the generation 01 several thou
sand new hams a year-m aybe
as many as 50,000 or even double
that. No, t don't know 01any way
to let you work l rom home
you realty have to be here.

Well, if you are a ll set with
what you are doing, at least say
hello on the air. I get a couple
hours a week on 20m and my
ego will be look ing for you.

" RTTY your TRS-80 with CONTACT-80' "
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INCREDIBLE!

MasteY code or upgrade in a maltn 01 daY'
C ode Quick IS a umqlH! breakthrough
which $lmpllhn learnIng Mors.e Code.
lrereed 01 a confuSIng maze 01 ots and
dahs , eoKh Iette r ......n magically begra 10 call
out its 0Wl'l namel Stop tortumg yGUTM'lf!
Your amuing kIt contalf1ing 5 power.
packed c.useu u, vaual breakthrough
cards and original manual IS only $3'J.'JS!
!Xnd cho.>ck or money order today 10

WHEELER APPUED RESEARCH LAB.
P.O, Bolt 3261. Clly o f Industry, CA 91744
Ask lor C ode Quick 1 103 , California
reS>dents add 6'" uln tlllt

O ne U ser Comments:
"Firsl new Idea in code sludy /100 the darn
thing worksl So much fun vou don't realize
how much you 're lurnlnS:'

M.S . G rened<'.l, MISS.

Hundreds of satisfied customers!
You can't lose! FoUow each simple step, You
must succeed or return lhe kil for a 101/11
Immediate re fund '

-- .

• OUI~.Iorm~ II n~' 60 II I,
"" II~" ~... t k ll l o n IllIn.mil
lind r..c .. l ~..

• CO\' ..,~ 3,5 10 4 0 MHZ
,,'lIh b..tt ... l hlln 1,5 10
1 SW R

• No IU.... . n....d..d
• Mon..v bac k g ua . a n l ....

---:::=i~

A 16 Ft.
80 Meter

Vertical
Antenna

S.. nd SASE, lor mo r.. lnlo, mallon 10 :

N8BKR Introduces the ,..
E Field Displacement Antenna

MOLER ANTENNA CORP.
262.1 MOTTI~ Lane • Gira rd . OH 444 20

(2 16) 530·2059

VANGUARD LABS -",
186-23 JlmalCi AM., HolIIl , NY11. 23

p~: (212) -..2720

• ClJyers 100 to 185 MHz In 1 kHz steps wltn thumb·
wt1 eel dilll - Accuracy 1 part per 10 miMion at all Ire·
quences - Imernal FM adjustable from 0 10 100 kHz
at a 1 kHz rate • Spurs /lnd noise at east 60 dB be
law carrier . RF ou tput adiustallie lrom 5·500 mY at
50 Ohms . Operal" on 12 Ydc lit 1/2 Amp . Ava il·
able for imme.;hale delivery . 5349.95 plus shIpping
• Add·an Accessories avallabie 10 extend treq
range, add inhnile resolution, scceand sub·audible
tcnes. AM . precision 120 dB calibraled attenuata!
• Call for detai ls . Dealerswanled worldw ide

'I•
Please help u s

solve it for you,

= by writing a de
scription of the problem, enclosing

your most recent label lor print cor

rect address) and send to :

~14«,!"",,#I 'Z'ept
Po a go.. 951

';lu...., ..4. 1t~

117S7
Thank you and enjoy your subscr iption.

MODEL
$61000
$3.(9.95

"11,",,l'i"t

. --
SYNTH ESIZED

SIGNAL GENERATOR

MADE III."

MICROWAVE PREAMPUFIERS
Amplr. 1690N:

. 1.6 to 1.8 GHz

. 25 dB gain

. 3.0 dB noise f igure
• N connectors standard
• Use on GOES & METEOSAT systems

Ampl,. 2001 :
. 2.0 to 2.6 GHz
. 20 dB gain
. 3.5 dB noise figu re
• BNC connectors standard
• DC & RF cables incl uded
• Use with microwave TV converters

Amplr. 1690N '139·'
Amplr.2001 , , '129"
Amplr.2001N '14901

Shipping: USA .. .'2" Foreign .. .'10··

--e-.r3110 Evelyn Street ... 3't6
Roseville, MN 55113
612-836-9469

PO BOX II I I -G . PLACENTIA. C A 92670
(7 14) 6)2-772 1 ... 137

JOIN THOUSA NDS OF READERS
NATlDNWIDE. EVE RY MONTH

U.S .A. SUBSCRIPTIONS
5 7.00 - I YR. l RD CLASS MAIL
512.50 · I YR. 1ST CLASS MAil
$25.00 • LI FETIME· JRD CLASS

,,~ With Free Classified Ad ==

THE
BeST PLACE c~;:

oc":;:'"'_
To Look For ' ''' ' :,'';';'tes- .,New & U sed .. ~~.':;~;"
Equipment c;":"~

~.... ......
Buy-Sell -Trade ...~:::::."''''''''Our 4th rear -------....:::: - - __

NUTS & VO LTS
MAGAZINE

Vlt:-

YOU EARNED YOUR CALL!
NOW Dl$PLAY IT PROUDLY

IN A TOP QUALITY
LACOSTE·TYPE KNIT SHIRT.

ONLY $1 4.00 With your call in rich ern
broidery.
$1.50 extra for f irst
name. Choose
from 10 great
colors: rust,
cream, brown,
green, yellow,
navy, It. blue.
aqua, white, and
black,
Adult sizes only $·M·l ·Xl Club and dealer
inqui ries invited . Please add $2.00 fo r PIH.
Make check or money order payable to:

Coin tnt't tnc.
7861 SW S3rt1 Ave.
Miami. FL 33143
(305) 662-6900 ... 13

Allo w . weeh lor M".... 'Y 1"1 residents add s al"S la,

(800) 227·3800, ext. 11 30.....~,~"~~ .
~ ...22.

New CMOS OTMF Chip Kit
reitone's TAK-957 Kit makes It easter and
less expensive to breadboard a low·power.
central cmce quality DTMF oerecnco system.
All you need is a power source from 5 to 12
VDC The sensitivity, WIde dynamic range.
noise immunity. and low-power consumption
make the TAK·957 ideal for telephone
switching, computer. and remote control
applications . The TRK-957 DTMF Kit is only
$24 75 To order call :
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Are you Interested In:

PO Box 1697H Kalispell, MT 59903

COMPUTER
APPLICATIONS

The Computer Journal
Is a magazi ne for those who Interface ,
build. and apply m tc rcs. Su bscript ion
price $24lyear In t he U.S. (12 Issues).

eHerdwere construct ion?
eSottwere development?
elnterfeelng computers

to external devices?
- Low cost robotics?
eDedicated microprocessor

devices?

RA DIO
DIRECTION FINDER

The SuperDF

Inexpensiv e kit and assembled units fo r use
with Hand-Held, Mobile, or Base Stat ion.
100 to 260 MHz or 200 to 550 J\-lHz with
one antenna. Xoo-ambiguous. No
ov er loading. Use with unmodified HT,
scanner, or transceiver. 1\0 artenuator or
"5" meter needed. Can DF signals below
the noise. Av erages out local reflections
wh ile mobile' in- motion. Used b~' FCC.
US Armj'. State ofCal ifomia. Coas t Guard
Aux. Prices start at S125. For deta ils
send SASE to: B.\tG Engineering. 9935
East Garibaldi. Temple Ci t~'. Cal, 91780.

STAf' II ~

_~ " III
1L1STAR

COO's and Credit Card
Orders call TOll FREE

1-800-247-1151

..,
G4UXY~,,,
ELECTRONICS
6009 N. 61 Avenue
Glendal •• AZ 85301
1-602-247-1151

..."-~\ MULTI-CHANNEL
" MICROWAVE
*****************************
Complete Antenna Systems from '6gGS

Full 800 Mhz 8ang.
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED

University Microfilms International

VK-l L-302- KH6-VI<; -ZL -302 -KH6-VI<; ZL -302,KH6 ·VI( -1 L
302 302

' "" OX TOUR <e'VK VlI
ZL _ Australia ZL

~~i - New Zealand ~~~
VK _ FiJ' j VK
ZL ZL
302 _ Hawaii 302
KH6 KH6

VK THREE WEE KS VI(
lL ZL
302 OCTOBER 11 thru 31, 1984 302
KH6 KH6

'tt Departs from Los Angeles ~t
30 2 302
KH6 For Hams Spouses and Fr iend s KH6

'tt veer and greet you r narn menus In ~~
302 the ir own countne s Welcoming 302
I<;H6 events by local hams and nuos KH6
VK VK
ZL tour di rectors Jean [WA6AKPi ana l L
302 Bill (W6UFSI tncmpson 302
KH6 KH6
VK Wri te tor brochure: VK
ZL ...153 l L

~~i OX TOURS ~e~
VK 8 1 Fash ion Isl and VK

~62 Newport Beach, CA 92663 3~~
KH6 or KH6

'tt Call Jean (714) 640-0821 ~~
30 2 SPACE LIMITEO _ RESERVE EARLY 302
KH6 KH6
VK-ZL '302- KH6V K-IL·302,KH6·V K-IL·302- KH6-V K-IL

RB-l
HElL, LTD
M ar issa , IL 62257
618-295-3000

WORK THE WORLO ON AN HT!
The R8-l easily internes znansceivers.A220
or 450 ng can interne tocontrol afixed stanon.
By utilinng the squelch of the newT5 430 or
IC-740, the HF bands can even beworkedfrom
the HT. UHFto VHF - VHF 10 HF.
- Simple to connect - all connectors supplied.
stan be used as Simple RPTR control.

REMOTE BASE INTERT IE

+ $loo shipping

18 Bedford Ro w
Dept. PRo
London, WC1R 4EJ
England

300 North zeee Road
Dept , PR
A nn A rbor . M I 48 106
US A

th~ ~Iication
is available in
microform

-----------

F UL L tAl,.. WAVE .... _ II ...."O"'• •~ 5.,...100..It" ",••0. " '·OT••••. :3 M ALL ••" _t1""Ci.""". O' ""'.' """,.t. H EA VY O.~b" "0" ,...
A," ",,,,.,,, 10.. ... "~".n. HI STRENGTH ftBER
GL AS S TUBING O Y ER • ...L l , N O wceecv, L U
MPY TRAPS - N O U N SIG H T L Y C L A M P S no"''''
S o 01 , n" .... ... ,v." , T•• • • _ on _ ..
hu 0." " .' It. 0• . _ ._ N.........,.. ...11
" """'" _ II . Hl-Pow.. ....LL co._ OX ...." •
........ FOil .... P.... Il T M ENTS. 1l0W HOUSES M O 
BILt: HOME S _ CO NDOS .to . w h•• • __' _'!Poo ,
.... " ... _ . _ M .... NDIIoTOIlVI I..... " ."'V. I• •
1"· lJ'OU"d mount (ltte""' ). U.. w hh o' w~"'ut ._11
l""'.....~) ( ..... . n"....01 lExtt. lCOMPLETELv
PIlETUNEO - NO 1Io0JUSTMENTS NUDED EilER!
NO TUNEIl IUEOEO 0... ... fUn• • loxe.pt eo
m .... . . 00 li t) SW Il .., '" 2_1 •• B " ""• • St"".
S023~ ..n.... .. . SO ohm ,.,. _ IltiSllU ·
IlGllU ,• • _ • . M.te IIoLL MIIoIIES T IlIloNS<;liEV·
IEIlS, 2 0 0 0 w.tt PEP ,,"w". S!>9P'. _ PIlE,-
PIIoIO IN US..... 1Io•••mw". I" ' 0 ..... ......0 _'.'.w_ Of. WEATJiEIlPIl OOf1
N ' .• IIoIlT 80.' O - 5 _ _ 2 5'6"- ' , 7 9 .1l 5
1'10 ._ ....IIT.O·'O_ • B.nd _ \8'9"_ " 2 ~_95
No.· AIIT 2O_1oO_ 3 B.... _ 11'.· -599.1l5 ,

SEN O rULL PA,CE r OA PP DEL IN US A (C.".~.
.. " 0 ,00 • •_ •.,. .0"' G' , el....... c....om••tcJo'
...........G Vi S .... . MIIoSTEIl CIIoIlO o. IIo MEA IC .... N
EltPIlESS Gtv. N~mb.. on. IE "" 1-30 8_
236-533 3 ~AM_ll PM w........ W••"p " 2 _3

.... . P..... 1011 "' , .0 ..... NOW
IIoNO SAllE. 110 ' 110"' . " a.-."•••••.,. , ._
_10 • • • _ trlol " " OW co" •
'"n. r••• In' _

WIESTERN ELECTRONIC S ...80
0 ...., 1107_ 2 II ....". . 1'1..... 888.<7

Eng ineer ing Incorpor a ted

RS-232 SERIAL LINE MONITOR

• Qu ick an d easy op er a t i on
• Red /Green L.EDs show pola r ity

0 1 7 most used signals
• Comprehens ive users manual
• L i ne powered, NO battery

$29.95 plus $2 f or P/H

Es oteric Eng lnearlng In c orpor at e d
Post Off ice Bo x 33602
San Diego, CA 92 103

(619) 569-7060

Telephones & Accessories

AT LOWEST
PRICES

- Cordless Phones
• Memory Phones
• An swerers
• Diolers
_ Hordwore
• Speoker Phones
• Coli Diverters
• Feoture Phones

Send $2.00 for
Complete Catalog
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-----
Ph? rcu I

Err~c 4CXlO,OOJDl8111 wl th SKJ:X) c-o SKJ.3(£

SK30] end SK.l3lJj ()l ly.

cnese ore all new rot useo.: Lir,li ted Strolv.

$1200,00

$ 350.00

Kl..M Ell ClRlJ, IC$,I:¥.. 1M ItnIFIER PC lll'JillS A,~D III TRI'<NS ISIOR ~1 1 S.

I'txl'l PI\? ·7Cllif roer IrPJt UJlt5 at 14/1 to l 4!M1 z OJI "'-II zootts l3.51.« ct tnnrs .

$49,9"J ~ iU, (uta f'C nero uuv $14."'1

!'U[(L PIIlOlI,(B III coer I'Wt loon s ot 1"" to 14ft11z cetrut icoous 13.51.« nt 1&I;PS.

t8'J.'-fJ wttn ,I lIa PC fUlr<l r;, ly $19.93

GENEVA CALCULATOR WATC H

This at trac tive wa t c h ha s the following modes:
Normal Time Setting,
Calendar Setting,
Dally Alarm Time Set ting,
Weekly Alarm Ti me Se t ting,
Chronograph,
Calcula to r .

,

Featured in Black Plastic SI8.99 Featured In Stainless Steel $2 9.99

SILICON DIODES FEED THRU SOLDER RF CAPACTORS

470pf +-20%

1000pf/ ,001uf +-10%

4/S 1.00 o r 100/S20 .00 o r
1000/S150.00

5/S1.00 or 100/$15.00 or
1000/$100.00

S2 .00 e ach2708 1024xl

E PROMS

100/S38.00
100/$2 4 .00
100/$15.00
10/ SIS .OO
10/ $15 .00
10/ S40.00
10/ $80 .00
10/S 120.00
10/$175.00
10/$250.00
10/ $20 . 00
10/ S30 .00
100/ S3.00

10/$5.00
10 / $ 3 . 75
20/$ 2 .00

$ 2 .00
$2 .00
$5 .00

$10.00
$15 .00
$20.00
$30 .00

$3 .00
$ 4 .00

30/$1 .00

6Amps
3Amps
2Amps

I SAmps
25Amps
60Amps
80Amps

160Amps
250Amps
400Amps

2Oma .
2Oma .

100vdc
IOOOvdc
1000vdc

100vdc
200vdc
600vdc
400vdc
600vdc
300vdc
300vdc
15KVDC
20KVOC

signa l

MR7S1
MR510
HEPI70
IN3209
BYX21/200
IN2138A
DS85-04C
IN3269
275Z41
7-5754
RCD-15
SMFR20K
1N4 148

FAIRCHILD 4116 16K DY NAM IC RAMS 20Ons . Part # 16K75 271 6 2048x8 $4. 0 0 eac h

25 For $25 . 00 or 100 For S90.00 or 1000 For S750 ,00 27L32/25L 32 $10 .00 eac h

HEWLETT PACKARD MI CROWAVE DIODES

IN 5 711 (5082- 2800) Scho ttky Barr i e r Diodes $1 .00 " io ' 0< $ 8. 50
IN51 12 (5082-28 10) " " " $1 .50 0< io f o< $ 10. 00
IN 6263 (HSCH- IOOl) " " " s . 75 10 fo< s 5 .000<
5082-2835 " .. " $1 . SO 10 '0< $10 .000<
5082-2805 Quad Ma t che d " .. " per s et $5 . 00 0< 10 fo< $40 .00

FOf intonnatlon call: (602) 242-3037

Toll Free Number ~UfI "J I
800-528-0180 C/,. -~ e ectrorvcl
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

'·AII paris may be new or
su rplus, and parIS ma y be
substituted with comparable pans
if we are out 01stock 01an item."
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"MIXERS"
WATK INS JOHNSON WJ-M6 Double Bal anced Mi xer
LO and RF 0.2 to 300MHz IF DC t o 300MH z $21. 00
Conversi on l oss (SSS) 6.5dB Max. I t o 50MHz

8.5dB Ma x. . 2 to 300MH z WITH DATA SHEET
Noi se Figure (SSB) same as above

8.5dB Max. 50 to 300MHz
Convers io n Compress ion . 3dB Typ.

NEC (NIPPON EL ECTRIC CO . LTD . NE57835/2SC2150 Mi crowave Transistor
NF Mi n F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ . $5.30

F=3GHz dB 3.4 Typ. F=3GHz dB g Typ.
F=4GHz dB 4.3 Typ . r=4GHz dB 6.5 Typ .

Ft Gain Bandwidth Product at Vce=8v . Ic= l Ome . GHz 4 Mi n. 6 Typ .
Vcbo 25v Vceo Ilv Vebo 3v Ic 50ma . Pt . 250mw

UNEL£X) RF Pocer and Linear Arrplifier Capacitors
These are the famous capacitors used by all the RF Power and Linear Amplifier
manufacturers. and described in the RF Data Book .

5pf lOpf 18pf 30pf 43pf 100pf 200pf 1 to 10pcs . 51. 00 ea
5.1pf 12pf 22pf 32pf 51pf llOpf 220pf 11 t o 50pcs . S . 90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up p e s . S . 80 ea
7pf 14pf 27pf 34pf 80pf l30pf 5QOpf
8.2pf 15pf 27. 5pf 40pf 82pf 140pf 1000pf

NIPPON ELECTRI C COMPANY TUNNEL DIODES $7. 50MODEL 152199 152200
Peak Pt . Current rna. Ip 91n; n. 10Typ . l lmax . 9m i n . 10Typ. Ilmax.
Vall ey Pt . Current rna . Iv I. 2Typ. 1.5max. 1.2Typ . 1. 5max .
Peak Pt . Voltage my . Vp 95Typ. 120max . 75Typ. 90max .
Proj ected Peak Pt . Vo1t age mv . Vpp Vf=Ip 48Omin . 550Typ. 630max. 440mi n. 520Typ. 600ma x.
Series Res. Ohms r5 2.5Typ . 4max . 2Ty p. 3max.
Termina l Cap. pf . Ct l. 7Typ. 2max . 5Typ. 8max .
Va l ley Pt . Voltage my. VV 370Typ . 350Typ.

FAI RCHI LD I DUMONT Osc il loscope Probes Model 4290B

Input Impedance 10 meg . • Input Capacity 6.5 to 12pf . • Div ision Ratio (Volts/Di v Factor )
10:1 . Cabl e Lengt h 4Ft . • Frequency Range Over 100MHz .
These Probes wi l l work on al l Tektroni x. Hewl ett Pac kard , and other Osci l loscopes .

PRI CE $4 5.00

MOTOROLA RF DATA BOOK

l i sts a l l Motorol a RF Trans i stors / RF Power Amp l i fie rs . Varac tor Diodes and much much
more.

PR ICE $7. 50
FOf information ca ll: (602) 242·3037

Toll Free Number
~<tU electrorvCI800-528-0180

(For orders only) " A lI parts may be ne w 0'
su , plus. a nd parts m ay be
SUbStItuted " ,th comparablfl parts PRICES SUBJECT TO CHANGE WITHOUT NOTICE" ..e are out of stoc~ of an Item .'·
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RF TRANSISTORS, MICROWAVE DIODES
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(A-,xc<>1 Ga.As n:r
llXl:l5l)IA-PtoOF
Fuj1t>ru Ga.As n:r
F'SX52Wl'
a""",
"'Pro

""""'"""""'"""""'""""""IlEPS3lXJ I

""""""_ 'let t Pad<ard
»>=

"""'"""""""""351131E-HJl

='"
"""""""""""""""""""'"llXTIOlO1
J1XlR3102

"''''''''"JL\"IlIll()t
I{.\.'"rn> I00
lcm¥il06
.>3>0

"".>uooo
.ruoo,
X)t015
l,htorola O:mn.
10131
1011132

" ''''
$ 25.00

"'.00
"'.00

LSS
4.to
4 . 10

>3.""
111. 35
13. CO
15 . ::>0
17 . to

L SS
15.50
11 .00
5.00
.."a.eo
a. '"

17 .25
".00
11.00
14.00

LOO
'.50>

21.00.."
.."11.110
3.45,.'"

13.110
3.-15
1. 70
3.-15

21.62

..'"56.00
3.45
,.n

10 .92
>3."
".50
ia.ea
14.03

".""13.80
eo. rc
11.05
18 .00
rr .00
3.45
8. 15

20.00
3.25

:.l.00
10.00
"'.00
23.00
10 .00
to.as
11.50
14,40
10.35
ia.or

""13.25
".00
11.00
U .OO
16. 10
eo. rc
21.00
21.85
40.24
"".00
.. 50

18. 00
to.OO
&>.00
'.00,.'"
2.80
LOO

u.oo
2.""
2.'"

u.oo
'.00
5.'"
'00

"'"=5'"
asieea
2.'111692
2:a957
2.'i2857J.A!'ll'X
2N2l1f>7JA.'flXV
2N2876

""'"'2N2<..I111

""'"2N3;175
eesea
m"",
zcraa

""'''2NJIolffi
<NlllffiJA.'l

""""""'"zossc
.""'u
""'"==
"""'"""=""',.,""',.
2SH3:I
2.';-1957
as-ses
eecoo
2N5 1OH
2N51011
2N5100

"">n

""''''2N5216
eeeea
aeees
"SS'"

""'"eeeat

""'"~,
~,

~S

"""'""65'eees
2.'6764

."""2N58-l2{hNl607
2!'m19
2N5913
21'6916
21'&.122
zeeaa
2.~ll

2N59012

2""""
""""""""zeoso
2.'NllI1
Zffl>O

"""",..,..
~

aeoe

"'"'"""'"",n",
2:'«il:l6".;,,,
200201

""""2!*l~

2~",7

2NllllflO
20C703
~;A

=""2SCI018
2S::1{}12
2:11070
2,.<n2:.J'1

='"29.:1311,

=""2:1H24

Toll Free Number
800-528-0180
(For orders only)

.. ... 11 par iS m ay be new or
surpl us. and pa rls may b e
subsl, luted w,1I1 eompa,al>le pariS
i f we .'. out 01 SIOCk ot an ,tem ,"

For information call: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

106 73 Magazine. February, 1984



GaAs, TUNNEL DIODES, ETC.
• Il F nl;I.·..s1 ~·IUlS •

TIP!: PIll!J. :!)'PE rn,rn TVPt: PIller: n Th !'\l ICE

n~ csF W 1·153-1 $IH .lX)suM5'-- $ 5.00 wnw ~ 5 .00 ~127H_5 sre.oo

~" s.oo S1J1121 ~.OO ~12H l -2 ".00
SDH54-1 1H.OO

S1l1001 15. m ~1)J 127 , .~ SD1233 10.00
SllH77 ,111 .00

;DlIH) l::dX) Sll1 1:1:l l-1 .00 S1>12f!9-1 1".(X)
W l478 21 . m

SIJ1<X&2 15. 00 Sll1133-1 H .OO Sl'J12 'J0-4 1".00
SDHBO BO .OO

S1l1012 9 .9(l Sll Il:l1 -1 3.00 SV1290-7 te.oo SDH&I ..~
S11101:< -3 e.so S1J1135 " .00 SV1JlXl 3. IXJ

SDH&l ~~ ..~
S1J1012 -5 ' .00 SllII36 15.00 SDl301-7 3.m

Slll-1&1---<3 I. 50

SD1013-3 13. 5/) SllIl:l6 _2 15.00 SDl305 ~1. 00
&>1181-7 1. 50
SDl-188 3,'J.(XI

S1JlOl3-7 13 . 50 Sll114:l--l U.OO SVI307 :1.00
&>11 K8- 1 28.m

S1JlO14 11 .00 S11111:1-3 17 . 00 Slll:ffl a.oo ;Dl1AA--7 Z7 .on
S1JlOll---<3 i t.oo SlllH1-1 :1.00 SD1311 1 . (Xl

Sl1l4 H~_1I 28.00
Sll1016 15. 00 Sll1146 15 . 00 SD1317 10. 00

S1JHOO-l 39 .00
WlO16-5 15 . 00 Sllll47 15 .00 SDl335 3 . oo

&>152G-2 lIUX)
S1JlOlll-4 15.00 Sllllll11 lO .oo SDl345-6 '.00 S01522-l 3:UX)
S1JlOl<l---<3 15.00 SllllB9 24 .00 SV1 Y"-"'1 2.50

Sll1528-1 24 . 00
Sll I01H_7 15.00 S1J1200 ..~ S1)J:j65_5 2 .5/)

S1)1528-3 31.00
S1110Ul-15 15 . m SOl201 ~2 to.oc ;;1)1375 ,.~

sm~30-2 38.00
S1J1020-5 lO.OO mu m lO .OJ ;;I)J:l'75-6 ,.~

S1l1536-1 41.00
SIl10211 15.(X1 Sll1212-11 1 . m S1Jl:l79 15 . 00 51)1545 :H .OO
S111031J-2 1:< . 00 &>1212-12 1. OJ SllJ:lHG-l LOO srure i zs.co
S111013 12 . 00 S1J1212-16 1. 00 ;;I)l:JllO--3 L OO SF4557 !\ht. 25.00
SDI013-1 10.00 S1J1214_7 5 .00 SP13!lO-7 LOO SK:1048 RCA '.00
SIJ1OJ5 3 .75 SllI214_11 5 . 00 SIl1405 10.00

SK3177 RCA 15 .00
SOl OJ9--1 ' .00 S1m16 U . OO S1l1409 111 . 00

~714 l bl. 2.5/)
;;1)1053 4,W SIl1219-4 15 . 00 SD11lO 22.m

Slfri'SO JI:>t . 36 .00
S111 ms 1. 75 Sll1219-~ 15.00 SD111G-3 21. 00 SHF10111 l!: ,t. ".00
Sll10liS 15.00 Sll121\Hl 15 . 00 Sll1113-1 18 .00 Slfr':!147 M"t. ~.OO
S111074-2 18. 00 anaao a.oo S1J1116 ~. OO SH!''23.'iI\ M<Jt . 38.00
Slll074-l 28 .00 Sll1220--9 H. ()() Sll l122-2 24 .00 SRI'2378 ~t. 16 .00
Sll071 -5 28.00 S1Jl222-8 16 . m S1)142~ n .oo

SIU-'2584 II"' . 10.00
SD1076 20.00 S1J1222- 11 v.so SIl1429-2 15. 00 serasar r.l"t. 25.00
51>1077-1 ' . 00 5111224-10 18.00 srJ14Z9-3 15 .m

SlU'2857 Ito l . 20.m
&11077---<3 1.m S01225 1~.00 SD1429-5 rsoo

TAIlll9<l RCA 15 .mserosa-s 21 .00 SD122lHl '" SD1430 12 . 00
TISl89/IlRF'J66 3.55

m'~ ' . 00 Slll229--7 13.0() SD14:»-2 18. 00
1Y.112 2.5/)

S1Jl0llCl--9 a.oo S1JJ22<J--16 H.IX) S1J11 3-1-5 ~. OO 11'lO14 .J1l~ '.00
SllJOll4 8 J XJ mu~ ' . 00 &>1131- 9 ~. OO 'l'I' l(t2H lIlW 15 . m
m''''' 15 . m ffi124G-S 15.00 S01438 26.00 OI_80703'TI)t!
$1009-5 15.00 Sll1244-1 11 .00 S1JJ4<11 91. 00

458-919 101:>t .O '''''' . 65 .00
SOlO9S 15.00 soizea 12 . 00 SD1442 IS . OO -rxvraaoi ILP . 45/). 00
SIJllOO '.00 S1J1263 15.00 S1J1111 ' . 00 6 21lO:l RCA 100.00
S1J1l09 1H.00 S1J1263-1 15.00 SlJl144- 8 B. ()(J

TA7205j2N5921 HO.m
aans.a ' . 00 S1112n 13.00 SD1450-1 $.00
W111~3 '.00 SlJ127'J-2 15.00 SD1451 111 .00

TA7487/2N59'~O 75 . 00

S1J1l15-7 ,.~ SD12T~-l 15.00 Sll1451-2 111. 00
TA7995{2N6267 150.00
SflF2092 101:.>( . 18 .00

SOll16 '.00 501278 ~.OO SV1452 ~. OO _,m '.00amra 22.00 SV1271:\-- 1 18.00 SI'1452-2 W . OO

we <:an CI"O"S lld ",..,m", lot"" RF T1'al\~ist(),.,.. Di c<J.'~ . t1ybrid I>k>du l e,. And Any Other 'I'yp<.> Of Sl flll Ct>nd ""to r ...........................................................................................................................
ll.:<l llR s 3..10 L'l21C $ 3 .40
IN2IFR 6 . 00 L'\2 lRF 5.00
1N22 5.(X) IXl:-lA 10 . 00
'lm X-'R 3 .40 lN2 3D 4 . 95
lli2.~ 7.50 L'i2 5AR 18.00
IN:12 :;,) .00 L'l53A 55.50
If,78 26. 00 L~78A 20.00
11l11l1M 28 . 00 L\'7AA 28.00
o-us 4 . 00 l .:Hl5C ·1. 00
lm16 E 6.00 lN44ti 10.00
neeo 1 .00 1.-'110&1 2 .00
1)•.3540 15.00 ],,'13712 11.00
1.-'13115 16. 00 1!'i3716 10 .00
L'G7',il 14 . 00 L'l:J7:l3 10. 00
11>4 300 15 .00 1.-'14785 11. 00
l.N514OA/B 4. 2 5 J:614 l.Aj B 1 .25
1~, 141A/Il 4 . 25 1:614.'>A/ B 1 .25
IN'.14llAfU 4 . 25 1.'>516 7 5 .50
l.N5711 1. CO) l N5711 JAN 2 . 00
lN6263 10m 1S21!J9 15 . 00
~1087/4K1lH6955H 66.IX) =0 fJ5,OO
1lB105G 1. 00 1Dl / 4J !'J04 G.!:. 15 . 00
WOW Alpha lUI 01 159 Alpha lUI
D1969 Al pha lUI l»987M Alpha I': :f!
l=xl Alpha la! 16506 Al pha lUI
m&l6OA Al pha l{l! w~rn'>4 Cm,m lUI
GClI307...;(l QIZ 3 1.35 lX2531-llII ClIZ 37. 10
GC17C' H GIfZ 50.00 HP:l3644 A-l lli 125 . m
1IP5Ull2-02C>3 105.00 HP5082 --{l320 58 .00
1IP5O!!:!-Il401 la! ID'5082..(J.138 lUI
1IP5Cl82-2254 lU I /IP5CI!:I2-2Jl~ 10.70
HP5082-Z71 1 23.15 HP5OB2-2 727 I( JR
1lPS082-2835 1. 00 1lV->062-28H4 IUl
fII'5Ull2- :lUOO 2.00 1IP5Cl82-31;1l; 1 .00
Hl'5Ofl2-&1G2 I': JR 11VJ082-ti8ll11 I(:f!
K:lJI Kf.""t ron 7.00 MAoI5OA lU I
11M 1187 IUl 1lA11765 lUi
llM 3589 IU! lI..I'I3fi22 POll
IIM70H I'::t! lIA4 7l)51 25.50
IIM 7771 lUi lIA4 7H:lil ' I'::n
MM9558 IUl \lA8I3T.l1 125. 00

LI~1}~ •••••••••••••••••••••••••••••••••• ••••••• •••••••••

$ 3.40
'00
,~

3 A O
5.(X)

10.00
21l , OO
%00
18.00
'. 00

10.00
15.00
11.00
lO.oo
2O. m
1.2.~

4.2:.
4.25
z.es
'.00
LOO
LOO
«n
,~

""an
31. 35
;17..10
75 .6Q
m,
==
1 ..l 5

;>,6. 00
,~

'ffi
,~

18.00
27.00
ao.so
37.95

c~w

L~=

l..'i21llC
L'i2r
L'i23'1a:
c=
,,~

,~

1:>15L1.1R
l.'14 16Il
L'Il!33
1x.!932
L~37H

1..'13718
L'l438li
1N5139A/B
L'lSl13A/B
L'lS147A/1lL_
L'lS7lJ7
ISZ.!Oll/9
~,~

CJ.l!N4All C.Id .
111900 Alpha
flS l17D Alps
IJ.llH'X22 Alpha
Gn~_f19 Q IZ
(LJ:!OH-40 QIZ
~~,

1lP5Oll2---{)386
ta'5O!l2-1332
11l'5Oll:!- 2b'9fi
ID~-:lH05

fII'5082-JlJ.10
llP".>Oll2 -6'1~

IlP"...cJ82 -8323
lI..I'I CXXl8
IIMJlXl1
l lA4SH.l
llM7202
llA19 J(Xi

s 3.40
'.00
,.~

3 .10
'. 00

10.00
%00
:!6.OO
0. 00

15 . 00
10 .00
15.00
1!l.OO
14 .00
2 1. 00

' .00
1 25
4.~5

3 .75
5.00

15.00
50.00
'00
~

=
""31.35

37.40
14 .20

""""5 ,20
LOO
6 .70
L~

=
~

==
'. 00

""

c~,

l .'Q W
lN2l ~l:

~:11I

IN't3Ul
L"i28WE
Th~

=@
lN119
L...115O

~"ueseo
lN3713
lN3717
l.N3747
1N'l812B
l.N5112A/B
lI\5HGA/B
116153
l N5713

,= "
I\;<Xllfilll A"rt.,a,
1l.l...161 llJru.C
Dl2 33B Al pha
L'6017C Alpha
ll il"t; I5H-lIll Alpha
lfl\Wl-fl9 GHZ
GC25'I 2-46 GIrL
1~-ol12

UP50f1.2--{)375
)~'5(Jj.;!_ l()28

lfi'5re2-2303
l-¥J082-21:l00
HP5082-3039
11PS082-3379
HP5082-8016
\lA-175
lJM 1Th6
lJA.I3636
IlM7 100
IlM7B.:,:,i

• cu, srox O IAN:;t;o; lJAILY so CAlL If If TIft. PART y(X-' ~;U) IS s or
For inlormation call: (602) 242·3037

Toll Free Number
8()()..S28-0180
(For orders only)

" All par15 m ay be oew or
surplus. and parts m ay be
substilul ed wilh compa,able pari s
if we are oul of stock of an ilem."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXI AL RE LAV S~ITCHES SPOT

Elec t ron ic Specialty Co./Raven El ec tron i cs
Pa r t' 2';S28 Part' SU-OI
26Vdc Type N Connec tor . DC t o 1 CHz .

FSN ~98S-';';6-968) $49 .00

AmphenoI
rart I 316-10102-8
li SVac Typ<, BNC DC to 1 GH z .

FXR
PUt N 300-11 182
120Vac Type BNC DC to 4 C, Hz .
,'SN 5985-541- 1225

'"Part' JOO-11 173
120Vac Typ" BNC Same
FSN ';98';-543- 1850

$29 .99 $39 .99 $39 .99

•
••

I

•

I
I

~C To Banana Plug Coax Cable RC-58 36 Inch or ~~C to X Coax Cable RC-';8 36 inch.

$7.99 or 2 For S13.99 or 10 For S50.00 $8 .99 or 2 For $15.99 or 10 fo r $60 .00

SOLID STATE RELAYS

P'B ~el ECTIDB72

PRICE EACH S5.00

Olghlg. I nc . ~odel ECS-2l5

PRICE EACH $7.50

CtlRsby/Ba rton Hodel C,87400

PRICE EACII $7. ';0

5vdc turn on

5vdc t urn on

5vdc t urn on

120vac contact at 7a~s o r 20amps on a
10"x 100'x .124 aIt.. tn ..... Heatsink .... lth
silicon grease.

240vac contact 14amps or 40amps on a
10"x 10"x .1 24 alumlnull. Hea tslnk wi th
sil icon gr("ase.

240vac con tac t at I';amps or 40amps on a
10"x 10"x .124 aluminum . Ileatsink wi t h
silicon gr ..",.e .

NOTE: *** Item~ may be subs tituted with other br ands or equ iva l en t model numbe rs. ***

" All pa rt s m ay be new or
s u rp lus. Bnd p arts ma v be
subst,tuted With comparable parts
it we are out 01Slock 01 an item. "

z
electrOJUCli

For information call: (602) 242·3037

Toll Fre. Number
800·528·0180
(For order, only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER

The Re ca l l Phone Telephone employs the lat est state of art
commun i cations t echnology . I t is a combina tion telephone
and au tomat ic diaie r that uses premium-quality, so l id' state
circ\1itr y to "S" \1re high- reliability performance in personal
or busIness a pplications . $49.9 9

,

ARON ALPHA RA PID BONDING GLUE

Super Glue #C£- 486 hIgh streng t h
r a pi d bond Ing adhesive . Al pha
Cyanoacrylate . Set-T Ime 20 t o 40
sec. , 0. 7f l.oz . ( 20gm.)

$2. 00

TOUCH TONE PAD

This pad con taIns a ll t he electronics to
produce s tsndard t ouch- t one t ones . New
wIth da ta .

$9.99 or 10/$89.99

MITSUMI UHF l vHF VARACTOR TUN ER MODEL UVE IA

Perfect fo r those unscrsmbler proj ec t s .
New wi t h data .

$ 19.99 or 10/$1 49 .99

I NTEGRATED CIRCUIT . 1 t o 10 11up

MC 1372P
MC 1358P
MC 1350P
MC 1330AI P
MC13 lOP
MC149 6P
LM565N
LM380N14
LM1889N
NE564N
NE561N

Color TV Video Modul a t or CircuIt .
IF Amp. ,Limiter,FM Detector,Aud Io Driver , Electronic Attenuator.
IF Am pli f i er
Low Level Video Detector
PM Stereo Demodulator
Balanced Mod ul a t or / Demodul a t or
Phase Locked Loop
2Watt Audio Power Ampli fier
TV Video Modul a t or
Phase Locked Loop
Phase Locked Loop

s 4 .42
5 .00
I. SO
l. 50
4. 29
1. SO
2. SO
1. 56
5.00

10.00
10.00

$2 .95
4.00
I. 25
1.15
3. 30
I. 25
2 .00
1. 25
4 .00
8 . 0 0
8 .00

FERRANTI ELECTRONI CS AM RADIO RECEIVER MODEL 2N414 I NTEGRATED CIRCUIT.
features:

1.2 t o 1.6 volt operatIng range . ,Les s than 0.5ma current consumpt i on . 150KH z t o 3MH z
Fr equency range . , Ea s y to as semble ,no a lignment necessa ry . Effective and var i able AGC ac tion.,
Wl1i drive an ear phon e direct . Excellent audio qua l ity . ,Typica l power gain of 72d6 . ,TO- 18

acka e. With data . $2.99 or 10 For $24.99

NI CAD RECHARG EABLE BATTERIES

Ga t es Rechargeable Battery Packs

SUB C Pac k of 10 2.5Amp/Hr . $10 .00

AA Ba ttery Pac k of 6 These
New.

12vdc a t 2 .5Amp/H r.
12vdc a t 5Amp/ Hr.

t~ 0--<~;<

" $$ 4--

are Factory
$5 .00

$11.99
$15 .99

r'OTOROlJ\ t'1RF559 RF TfWjSISTOR
hfe 3Qn in 9)typ 200rnx,
f t 300::tmz
gain 8db min 9,5tYp at 87Dmhz

13db typ at ~l2TIlz
output power ,5wotts at 12, 5vdc
at 870TtlZ ,

$2,05 or 10/$15 ,00
For information call: (602) 242·3037

"' Alt parts ma~ be new or
S\1rp l\1S, and parts ma ~ be
substituted withcomparable parts
if we are 0\11 of stock ot an item,"

Toll Free Number
800-528-0180
(For order. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
EIMAC tuBE SOCKETS A.,,'tI CHL~EYS

SKliO
SK300A
5K400
5K406
SK416
5K500
5K600
5K602
5K606
5K607
SK610
5K620
5K626
5K630
5K6368
5K640
5K646
5K700
SK71IA
5K740
5K770
SK800A
5K806
SK8lQ
51(900
5K906
5K1420
5KI490

Socket
Socket for 4CXSOOOA ,R,J . 4CX10 ,000D , 4CXIS .OODA,J
Sock. ' For 4-125A , 250A, 400A, 400C,4PR125A,400A, 4- S00A, 5- S00A
Ch imney For 4-Z50A,40QA ,40OC ,4PR40OA
Chimney Fo r ) -4002
Socket For 4- 1000A!4PR1000A!B
Socke t For 4CX250B. BC, FG,R.4CX350A, F, FJ
Socket For 4CX250B,BC ,FG ,R ,4CXJ50A,F, FJ
Chimney For 4CX2S0B ,BC,FG , R, 4CX350A , F,FJ
Socke t For 4CX600J.JA
Soc ket For 4CX600J .JA
Socke t For 4CX600J ,JA
Chimney For 4CX60OJ ,JA
Socket For 4CX60OJ,JA
Chimney For 4CX6OOJ ,JA
Socket For 4CX600J,JA
Chimney For 4CX600J.JA
Socket For 4CX3OOA.Y .4CXI25C .F
Socket For 4CX300A .Y .4CXI25C.F
Socket For 4CX3OOA .Y.4CXI25C.F
Socket For 4CX300A .Y ,4CXI25C.F
Socke t For 4CX1000A .4CX1500B
Chimney For 4CX I000A ,4CX1500B
Soc ket For 4CX1000A .4CX1500B
Soc ke t For 4X500A
Chimney For 4X500A
Socket For SCX3000A
Socket For 4CV8000A

SPOR
S520 .00

260 .00
74.00
36.00

390. 00
51.00
73.00
11.00
60.00
60 .00
66.00
10.00
66 .00
34.00
36.00
71. 00

225. 00
225.00
86. 00
86.00

225.00
40.00

225.00
300.00
57. 00

650.00
585.00

JOHSSo." TUBE SOCKETS A.'iD CHll'lliEYS

124-111 /SK606
122-027 S-00 1
124-0113-00
124-116/SK630A
124-11 S-2/SK62OA

Chi~ney For 4CX250B .BC.FG,R , 4CX350A ,F .FJ
Socket For 3-5OOZ. 4-115A . 250... . 400A . 4-5ODA. 5-500...
Capac i tor Ring
Socket For 4CX250B .BC.FG .R . / 4CX350 F .FJ
Socket fo r 4CX250B .8C.FG .R. / 4CX350 f ,fJ
813 Tube Socket

S 10.00
( pai r) 15. 00

15. 00
55.00
55.00
20.00

.._ _.._.__._------------------------------_._ ------ ------ ---_.. TUBE CAPS (PlateL

CHIP CAPACITORS HRI. 4 $11.00
.8pf 10pf 100pf* 430pf HR2.3, b& ) 13.00
l pf 12pf 110pf 470pf HRS . 8 14 .00
l.lpf 15pf 120pf 510pf "" 17.00
1.4pf 181-f 130pf 560pf HRlO 20.00
1. 5pf 20pf 150pf 620pf
i.ser 22pf 160p( 680pf
2 .2pf 24pf 180pf 820p(
2.7pf Vpf 200pf l000pf/.OOluf*
3.3pf 33pf 220pf* 1800pf/.OOI8uf
3.6pf 39pf 240pf 2700pf/.OO27uf
3.9pf 47pf 270pf 10 .000pf/.Olllf
4.7pf 51pf 300pf 12 ,OOOpf/.OIZuf
5.6pf 56pf 330pf 15.000pf/.015uf
6.8pf 58pf 360pf 18 .ooopf I .O18uf
8.2pf 82pf 390p f

PRICES: 1 to 10 - .sse 101 to 1000 .60c • IS A SPECIAL PRICE: 10 for $7.50
u re so . .90e 1001 ... UP .35¢ 100 for $65.00
51 t o 100 - .80e 1000 fo r $350 .00

_._-- ------- --._-_.__._-_._---------_..._--- --_._---_.-------- -- ------- _. _-----------------
~ATK INS JOH NSON WJ- V907; Vol t age Con t ro lled Microwa ve Oscilla tor $110.00

Frequency ra nge 3.6 t o 4 .2GH z . Power cucct , Mi n . l OdSm typica l , &lBm Guarant eed.
Spurious output suppression Harmonic (n fo), min. ZOdS typical, I n-Band Non-Harmonic . min.
60dS typica l, Res idual FM. pk t o pk , Max. 5KHz . pushing facto r, Max . 8KHz/V . Pulling fi gure
(1.5:1 VSWR), Jlld x. 6lH1z. Tuning voltage range +1 to +15volts. Tun i ng current , Jlld x. - O.lmA.
'IlOduIe t t on sens it i vi ty range , Jlldx. 120 to 30Kiz/V, Input capac t t ence , Max. lOOpf . Oscill ator
aias +15 +- 0 . 05 ~olts i 5~. Max.

Toll Free Number
800-528-0180
(For orders only)

" "' u patts may be ne.... O'
Sutplus. and patlS m.y be
SlJbst'lulecl ....,t" Cortlpa<able pat1S
,1 'lVe are out of SIOC~ 01 an jl~_ "

~~ electr0'UCI
For information ca ll: (602) 242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

110 73 Magazine· February, 1984



TUBES
TY ~E-
209/7289
2E26
2K28
3- 500Z
3-1000Z/8164
3B28/866A
3C X400U7/8961
3cx IOOOA7/8283
3C X3000fl/8239
3CW30000H7
3X2500A3
3X3000Fl
4-65A/ B165
4-125A/4D21
4-250A/5022
4-400A/8438
4-4008/7527
4-400C/6775
4-1000A/8166
4CX2 50B/72 03
4CX250fG/ 8621
4CX250K/ 8245
4CX2 50R/7580W
4CX300A/ 8167
4CX350A/ 8321
4CX350f/8322
4CX350FJ/8904
4CX600J/ 8809
4CXI OOOA/8168
4CX1 000A/ 8168
4CX1 500B/8660
4C X5000A/8170
4CXI OOOOO/ 8171
4CX15000A/ 8281
4C'~ 800f

4D32
4£27A/5-125B
4PR60A
4PR60B
4PR65A/B IB7
4PRI000A/81B9
4X150A/7034
4X1500/7609
4X250B
4X250F
4X 500A
5cx1500A
KTS8
416B
416C
572B/T1 60L
592/3-200A3
807
811A
812A
813

PR ICE

S 34 .00
7.95

200.00
102.00
400. 00

9.50
255 .00
526.00
567. 00

1700. 00
473. 00
567.00
69. 00
79.00
98.00
98.00

110.00
11 0. 00
444. 00
54.00
75.00

125 .00
90 .00

170. 00
110. 00
115.00
140. 00
835.00
242 .50*
485.00
555.00

1100. 00
1255.00
1500. 00

710. 00
240.00
240.00
200.00
345.00
175.00
590.00
60.00
95. 00
45. 00
45. 00

41 2. 00
660. 00
27.50
45. 00
62.50
49. 95

211.00
8.50

15.00
29 .00
50 .00

TYPE
1182/4600A
4600A
4624
4657
4662
4665
4687
5675
572 1
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894 /A
5894B/ 8737
5946
6083/AZ9909
6146/6146A
61468/ 8298
6146W/7212
6156
6159
61 59B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/6DJ8
6939
7094
7117
7203
7211
72 13
7214
727 1
7289/2C39
7325
7360
7377
7408
7609
77 35

PRI CE

1500. 00
500.00
310.00
84.00

100 .00
500.00
P.O.R.
42. 00

250.00
125.00
119.00
232.50
232.50
140.00
185.00
270 .00
42.00
8 .00

60.00
54.00
54.00

395.00
95. 00
8. 50

10.50
17 . 95

110 .00
13.85
23.50

325.00
42.50

180. 00
24.00

P.O .R.
5.75

540 .00
10 .00
lO .OO

160 .00
79 .00
5.00

22.00
250.00
38.50

P.O.R.
100. 00
300. 00*
300.00*
135.00
34.00

P.O.R.
13 .50
85.00
2. 50

95.00
36. 00

TYPE--
ML7 815AL
7843
7854
ML7855KAL
7984
8072
8106
8Il 7A
8121
8122
8134
8156
8233
8236
8295/P1172
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Meta 1
6L6GC
6CA7/E134
6CL6
6DJ8
6005
6Gf5
6GJ5A
6G K6
6HB5
6Hf5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6K06
6Lf6
61Q6 G.E.
6LQ6/6MJ6 Sylvania
6ME6
12AT7
12AX7
12BY7
12JB6A

PRICE

S 60.00
107 .00
130.00
125 .00

14 .95
84 .00

5.00
225.00
110.00
1l0.00
470.00

12.00
60.00
35 .00

500.00
35 .00

130.00
95.00

136.00
75.00

100 .00
38.00

100.00
70.00
83.00

168. 00
95 .00

465 .00
13.00
13.00

137 .00
25 . 00
5.03
5.38
3.50
2.50
6.58
5.85
6.20
6.00
6.00
8.73
6.28
6.00
6.00
7.25
5.05
8.25
7.00
7.00
9. 00
8.90
3.50
3.00
5.00
6.50

NOTE * = USED TUBE NOTE P.O .R. ~ PRICE ON REQUEST

"ALL PARTS MAY BE NEW , USED , OR SURPLUS. PARTS MAY BE SU8STITUTEO WITH COMPARABLE PARTS If WE
ARE OUT OF STOCK Of AN ITEM.

NOTI CE: ALL PRICES ARE SUBJECT TO CHA NGE WITHOUT NOTICE.

FCH' InlOt'mation call : (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

" All pa'ts may De ne w or
surplua, and parts may be
substotuted with compl" able parts
II we are out 01 slOCk 01 an item."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COLLI NS Meehan

19 .99

19 .99

19 . 99

19 .99

455KHZ at 3.21Q-1z wide . May be o ther rrcx:le1s rot equivalent . May be used or new, $15 ,99

ATLAS Crystal Filters
5.595- 2 .7/8/LSB, S.S95-2 .7/LSB
8 poke 2 .7KHz wide Upper s idebarrl . Inp:l;jence 800C>J-rns lSpf In/8000tlTls Opf out .

5. 595-2. 7/8/U , S.S9S-2 .7/USB
8 po'le 2 . 7Khz wide Upper sideban::l. . 1ltlX'dence 80Conns lSpf In/8000hns Opf out .
5 . 59S- .S00/4 , S.S95- .S00/4/CW
4 pole 500 cycl e s wide CWo !JTpOOance 80Qotms 15pf In/8000J-rns Opf out .

9.0USS/CW
6 po.Le 2. 7Kllz wide a t &:lB. In{Jedarx::e 6800hns 7pf In/3000tIns Bpf out . CW-1S99Hz

KOK USAI ELECTRIC CO , 11eehanl~ #t\F-455-ZLIZU -21H
455Kllz at Center Frequency of 453 .5KC. carrier Frequency of 455Kllz 2,36KC Barrlwidth .
Upper sidebarrl. (ZU) 19 .99
Lowe r aidebard , (ZL) 19 . 99

••• ••••• •••• ••••• ••• •••••• •••• •••• ••• ••••• •••• •••• ••••• ••• •• •• ••••• •••• ••••• ••
CRYSTAL FILTERS
NIKKO FX 07800C
ID-.' F'EC-103-2
SDK SCH-llJA
TA.~V\ n"-)1H250
TYOO/CO 001019880
~t1nJROLA 4884863801
PTI S3SOC
rTI >426C
PTI 1479
co-ree, Al0300
fPC ERXF-lS700
FILTE()1 2131

7. 81·1HZ
1O.6935MHz
1l. 2735M-!z
CF 3179 .31Q-1z
10. 7NHz 2PJ1e lSlQtz twrlwidth
11 . 7NHz zpoj.e 15KHz b3Trlwidth
12.'lHz 2PJle I SKHz bandwidth
2l. 4mz 2p::>le 15Kllz bardwidth
10 .7t-ilz 8PJ1e bardwidth 7. 51Q-1z a t )dB , SKllz a t see
45l'iiz zpote 15KHz bardwidth
20 . &I-lz 36KHz wiele
CF 7.825M-lz

$10 .00
10. 00
10. 00
19 .99

5. 00
5 . 00
5 .00
5.00

20 . 00
6.00

10. 00
10 . 00

••••• ••• •• •••• •• •••••• • ••••••• ••••••••••• •••• •••••• ••• ••••• ••• •••••• •• ••• • ••••
CERA~I IC FILTERS
11.=
O.EVITE

:-tJRI\TA

NIP~

1UKIN
!'V\TSUSIlIRA

4F449
ro-oix
'lcr4- 12D36A
Bf"D455s
BFB455L
CfM4 55E
aM4 550
crR455E
CFU455B
CFU45SC
CFU455G
CFU4 55H
cru4 55I
0'W4 5S0
cr-"'455H
SFB4 550
srn4 550
SFE10 . 7t-'A
SFElO. 7}1S
SFGI O. 7Mt\
!F-B4/C1U4 551
!F-B6/ CFU4 55H
IF-BS
IF-C18
CF455A/BFU455K
Ef'C-IA5SK

12 . 6KC Bandpas s Filter )dB bandwidth l.61Q1z fran 1l. 8-13.4KHz
455!<Hz+-2KHz OOrrlwidth 4-7% at )dB
4551Qtz+-ilQlz bardwidth (,dB min 12KHz, 6O::ID max 361Qlz
455K11z
455KHz
455KHz +-5 . 5KHz a t )dB , +-8KHz at 6dB , +-16Kliz at 50dB
455Kl lz +-7Kllz a t )dB , +-10Kliz at 6dD , +-20KHz at 50dB
455KHz +-5 . 5Kl lz at )dB , +-8KHz a t &:1B , +-16Kllz at 6O::ID
455KHz +-2Kllz brurlwidth +-151Q-1z at sea, +-30Kllz at 4MB
4551Q-1z +-2KJlz burrlwidth +-12 .5KHz at 6dS , +-24KJlz at 4CklB
455KHz +-lKHz ffirrlwidth +-4 .5Kllz at &:l.B , +-l OlQ-lz at 40dB
455KHz +-IKliz bandwidth +-3Kl lz at 6dB , +-9KHz at 4CklB
455KHz +-ilQlz barrlwidth +-2KHz at 6dn , +-6Kl lz at 4O::ID
455KHz +-IOKHz at 6dB , +-201Q-lz at 4O::ID
455KHz +- 3KHz at 6dB , +-9KHz at 40dB
45SKHz
455KHz +-2KHz , )dB bandwidth 4 . 5KHz +-lKHz
10.7MHz 28 0KHz +-50KHz at )dB , 6S0KHz at 20de
10, 'nllz 230lQ-lz +-SOKHz at )dB , 570KHz at 20dB
10. 7t-t-Iz
455KHz +-l1Q{z
455KHz +-lKHz
455KHz
455KHz
455KHz +-2KHz
455l<Hz

10. 00
5 .00

10 .00
2 .50
3 .50
6 . 65
6.65
8 .00
2.90
2 .90
2 .90
2.90
2 .90
2 . 90
2 .90
2 .50
5.00
2. 50
2. 50

10 . 00
2 .90
2. 90
2.90

10 . 00
5. 00
7 .00

••• •••• •••••• •• ••• • •• •• ••• ••• ••• ••• ••••• • ••• ••••• •••• •••• ••• ••••• •••• •••• •• •• •

For information call: (602) 242·3037

8KV~ VOLTAGE OC
$59 .99

Toll Free Number
800-528-0180
(For orders only)

SP ECTRA PHYSI CS~ Mode l 088 HeNe LASER TU8ES
PO~"ER CUI'Pl.1r 1.6l-W. BFA"l OIA . . 7St-f.l 8FJIM OIR .
68K OlN lWll.'IT BIUll\ST 100Cl\lI:C +-100VtC lit 3 .7M1\.

ROTRO NMUFFIN FANS MQd~J MARK4 /MU2Al
115 VAC 14Wl\TIS 50/ 6OO'S IMPEDENa: PROI'ECT'ED-F
10SCFM at 600's THESE ARE NEW

~~ electroruCi
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2. 7HR

88CFM at 50CPS $ 7 .99

" All pa rt s ma~ De new Or
surpl uS. an d parIs m s v be
s ubs totuted wlln compareo ls parIS
it we a'e out of SIOC~ of an 'tern."
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HEWLETT PACKARD SIGNAL GENERATORS

$4200 . 00

I 750.00

$2200. 00

$ 350 .00
$ 450 . 00

12SOO, 00

$2100 . 00

$ 600.00

our cut ond sel ecti on of
I 600. 00

12200,00

Srn>e 05 above bUI later ltlOael.

r.e to 7.66HZ roMe,"ltn ca lib rat ed
Pllise-F Mor ,quo re ""ve ncculu tIon .

Some as cocve b'Jt later model.

7 to 116HZ rcoce.erm ca l lbrmed out put and set ectron of
oul s e- f M or SOlJQre wave roourotron.

scoe 0 5 Obeve but toter sooer,

10 t o I'>GHz,I ()T1< OUIPut po.er .i t h coucrct eo ourou t OOd
cujse- sm nre »ove Or fMnoculc tioo.

(With HP Ii06B or " OaF)
I"i t!lout l

El t CTRCX1E TRICS tMC- lO Rfl/E:oI1 kECUVER
lO'W frequency oootvzer COvering 20H, to 50KHZ frequency
renee.E xtendable to 500 KHZ In wldeDond eooe.

Erro:>l re Oev lces fi e ld Intensity Meter ,
Hos NF -105/TA,Nf- l05/ 1~, NF ·j 05/ T j.NF ·105/T2,~F-105/T 3 .
Cove rs l ~ KHZ to l 000MHZ,

ALL tQUIPMlNT CARRY A ~O OAY GUARANTEE.

EQUIPMENT IS 1i0T CALIBRA t ED.

SynCh ronize r usect with 6D6B,608f. lhe synChroni zer i s 0
oMSI' · loc k f reauenc~ s tcnune- which oravides c r~S lO l
OSC illato r t reooencv StoDl l l t y to "301'1HZ in t he 600F Signa l
serero tor.srose laOdng elIminates mc roonorucs ana Orl lt
resu l t ing In excellent f rea uencv etccnnv.rre 870M mctuces
o vernier whiCh con tune t he reference csctnc to r ove r 0 range
of ·-0.25~ Permi t t ing r recuencv settcosntv to 2 ccr rs In 10
to the sevem h . Pro_ldes 0 wr~ stcbte SIQ nol t hat sall,he,
rTllny crl tico l ccc trcotroos .

61 GB

618B

6H C

620A

870M

620B

62bA

EI1C· 10

NF -105F

lllOD.OO

1 37'> , 00

1 500 .00

s SOO. OO

11100 . 00

1750 ,00

50KHZ t o 6SrlHl in I> t"mds ' -H,OulPu t level (I(lJ u$tabJe O,lul'
(0 3V lntO 50 OhlIs.Bullt - ln crystal ca l lbrat or , "OO - I OOOHI
sccutorroe . s 650,00

Soo>e os QMve but re s r recuencv contro l feat ure t o 01 10.
oPeroti on «tm HP 870M Syn(h r <;>n i l er ,

Direct reading and dir ect contr ol f roo 1. 8 to 4 ,2GH" The
H. P,o lGA fea tu res ·- 1.5dS col l brm ed output occu raci ,,~
·Slnd~ t o - d~ . T ne output is ctrect! v ccnorotec n etcro
volts one dEMI "nh COllllnuous eomtorms . snm te ccerctton
freauency crcu accurac y i s '- 11 and stobtlltv eeceecs 0 .005! ·
I C cronse In uf'tl ient teeoerctvre . Col tbroreo ct t enuotcr i s
" I th ln ' ·1. ~d8 over ent ire outoot bona , 50 ot'rn imDedunce uni t
nos Int e rn ol pu lse nooutctrco with rep rat e vari able frOfll 40
HZ t o 4KHLvoriob ie oul Sl' " id t hll to musecicoc vcrroote pulse
Cleloy{3 t o sowsecr.r cternc r ltlOaulo t ln9 Inputs Inereas ve r-
Sati l ity. $ 375.00

l OM l to 480MHI. O-luV- 1V Int o 50 orwn~ , ~M,( W ,or pulse moo
ulat ioo, ccuc-ctec Ot t tO LJ<JlQ r ,

lOMHZ 10 "20Mrl l. O, luV-O. '>V Int o 50 Ohilts , +-O.5t U,CurDO .
ontt-t n crysta l cal i br atOr, A/'I- ( Wor eulse outuut .

I~rove a vers ion of DODLJ lor 60EC ,Ul' t o I V outPut.lrorovea
srcorruv. to- reSlauu] fM .

1OM01 to 45S~ 1 In 5 !>OMS '- 1: I reQUenLY cccurccr .,lh
nunt - m crVSt oJ ca li ora\u r , Con De us ee with HP 870M
Syncnronlzer. ourout continuous l y CKl j uS table t rOfil ,1uV to
.'>v Int O SO OMS.

4S0-1 nDMtl l .O.luV-O.5Y ;nlO 50 cma.ccjtorc teo output.

900- 1100MHZ wit h 'OOnv featu re s Inc lual ng cal ibrmect outout
ana 011 r',adulat lon cnc rccterrs trcs ,

eoee

60aDI
1$510

608E

6D8C

GI2A

o14A

lie LilBOPAloo.l£S ItlS-2 Fl£X ICCtl ~.

trese 1exnse ts W 'I.: With u xc to no, LV to 0 1c:J'1 rOOIOS (J)j:ury otter ecom-eu .
Perfect for »trcroes . He j ic~ ters , ~ttJlle rcacs . Or JUS t tre tetec-oe .

nese -,re rccrov 'Ie\; In seoreo soes. Limited S.wly O1lv !<&9.95

$69.95

,
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O~TA SHEETS, w'. o ... fl ' •• o. t••0.... ,n """" on o.. ', •• ~ . 00 ,uoP', 'OO'" ~ , '" '''" o'd.'

For information call: (602) 242·3037

2111 W. C"""ElIIACK ROAD
PHOENIX, ARIZONA 85015

Toll F... NumlM r
100-528-0180
(For 0"'.... on11)

·· AII pa rt s may be ne w o r
surplus , a n d parts may be
s ubst iluted with comparable parts
if we a re ou t of stock 01 an item."'

..- S_ List of AdVertisers on page 98 73 Magazine' February, 1984 113



A Wayne Green Publication

-HAM HELP - Thousa nds of
readers have had their problems
solved through a query published
in 73's "Ham Help" column,
Need a hard-to-fi nd p a rt ,
schematic , or owner's manuall
Ham information of any kind?Let
73 help!

-NEVER SAY OIE - W2NSD's
controvervial editorials have
livened up the ham scene for
more than 22 years Is he right or
wrong? "Never Say Die" let s you
be the judge,

-OXING - Get the best DX col

umn there is, 73 columnist Chod
Hams VP2ML provides tips for
newcomers. profiles of the hams
behind those famous callsigns,
and constant DXpedition up
dates. Don't miss it!

-REV IEWS - From kev e rs to
transceivers to tuners, you 'll save
money with 73' ~ first-hand equip

ment evaluations.

-73 INTERNATIONAL- Gel re
ports from 73 correspondents

around the globe Amateur radio
is a worldwide pastime and 73 is
your source for international
news,

Amateur Radio's
Technical Journal

Get the information you need for better
hamming.

73 keeps you up to date on whafs happening
in the ham world. For only $17.97, 73 gives
you a year of:

-CONSTRUCTION PROJECTS
73 publishes more easy-to-build
projects than any other ham
magazine

-NEW PRODUCTS- 73 g iv e s
you reports on state-of-the-art
amateur-radio equ ipment. In

1982 alone, 73 introduced 137
pieces of newly-avail3ble ham

gear'

Get into the spirit of 73!

%'{;,V.\sti~,.?iio/.: i;f" 'tlle blls;~:;1;ye~r, 'r~f~iY;ff ;
_. , ,_. _ , __ L. ,._, ,. , ' ~', ' , ' . " " '_~ ' ," . • _~ ,

Ayearof73 $17.97

,------------------------------------

,",,

,

.,.'

-,.' -

, '
", .. '.

... , -,' "

,

r-----------

342F6

I understand that with payment enclosed or credit card in formation . I wUI receive a FREE
issue m aking a total of 13 issues for $1 7.97 . (Full year sub-price usually $25.00!l

o CheckIM.O. 0 MC 0 VISA 0 AE 0 BiIlMe$17 .97 for 12 issues.

Card # Exp. Date' _
Signature _
Name _
Address' -:: _
City' State'__.Zip _
Canada & Mexico. $20,97 I year only. US fu nds drawn on
US hank. Foretgn Surface. $25.00. I year only. US funds
drawn on US bank. Foreign Airmail please inquire. I'l"a.""
allow 6-8 weeks for denvcrv.

73: Amateur Radio's Technical Journal. Box 931 • Farmingdale, NY 11737L _
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23 Elm Park, Groveland, MA 01834 (617) 372-3442

MICRO CONTROL SPECIALTIES

• Unlimited vocabulary speech messages in your own voice

• Hundreds of tone access functions, many with time-of-day setting

• All VItal parameters can be set remotely by tone access

• Two phone lines and dozens of input/output control ures
• 4 channel receiver voting plus full linking capability

• Bus structured design for easy hardware/ software expansion

• "Overload proof" receiver with 7 large helical resonators

• Our famous MCS squelch, often called the best in the business, is
now even better wi th automatic fast/ slow swi tching

In 1978 we created the first micro
processor based repeater and here is its
successor the incomparable MAR K 4CR.
Of cou rse it has autodlal and ta il mes
sages, af ter all, w e invented those
featu res. Sure it has autopatch, reverse
patch and built-in 10 . But hold on •• it
also has Message M aster To. real speech
and receiver voting . I ts all new receiver
puts 7 la rge helical resonators up front
for extreme ly high dynamic range. Yes,
MAR K 4 CR is the next generationI

For a SAMPLE COPY please
send 52 to ,

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation.

IAMSATl, P.O. Box 27, washington, DC
20047.80 Pine Street Peterborough, NH 03458

800·343·0728

•

Selling 73 will
make money for

you. Consider the facts:
Fact 1: Selling 73 increases

store t raffic-our dealers tell
us that 73 is one of the hottest

selling amateur radio magazi nes on the
newsstands.

Fact 2: There is a di rect correlation between
store traffic and sales-increase the number of

people coming through your door and you'll increase
sales.
Fact 3: Fact 1 + Fact 2 = INCREASED SALES, which
means more money for you. And that's a fact.
For information on selling 73, call 8Q0-343-0728 (in New
Hampshire call 1-924-9471) and speak wi th Ginnie
Boudrieau, our bulk sales manager. Or write to her at
73, SO Pine St., Peterborough, NH 03458.
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73 INTERNATIONAL

•• • ••
NEW OPERAnNO FREDUENCIES

FOR HAMS

The governmenl 01 India has aulhOl" lzed
the lollowlng operlting I,equencles lor
VU2 ham•. Ce, laln Irequencies as Indl caf
ed ( ') a,e sh.red with oth", servicea ,
3500-3!i40' kHZ; 3890--3900 kHZ;
7000-7100 kHz; 1400-14350 kHZ;
18068-18168' kHz; 21000-2"50 kHz;
24890-24990' kHz; 28000-29700 kHz; and
144_146 lAHz.

The type 0/ emission a llOwed to grade II
opera tors ;n tna band lIP to 24 .900 MHz Is
Al only with 50 W ma.imum de inpul pow.
er. On 28-29,7 lAHz. A1, A3. A3A, AlJ , l ..:l
A3H a re permlt led . On 144-146 MHz. "-3,
A.3A, A3J , Ind F3 ere permilled with I
POWef IImll 0110 W,

For grade Ilicenae holders, AI , "-3, F3,
A.3A, A3J , A3H, Fl , F2. F3. a nd A!i a,e per
milled on lhe HF band; A2. Is permUted. in
lI<kIilion to lhe lbove. 101" the VHF ba..:l.
Power is limiled to 150 W in the HF be..:l
and 25 W In tile VHF band 101" l......trl. 1
and salei lite wor1<.

FOI" lhe adwlnced ...,.1..... lelegrfolll'l

sloner's ahad<, It is likely Iflat you wltl get
10~ . xcepl your homeIa..:l!

In lhe _I t"'l you ...e planning 10
have a home In l..:lia 101" a lew mont!'la. you
ca.n apply lor a I~ abOut tile ......
time that rou apply 101" a visa. Y<:N/ a.PPI ~

ca.lIon shoukI be addressed to tna Wi,.
Iesa Adviser 10 the GOlleHwne"l of Ind ia,
Oepl. 01 Communications, WPC Wing,
Slrdar Pat el Bhavan, Serdar sc.. Parlla·
ment Snoot, N_ Celhl110 001 . The appli·
calion 1000m een be obtained Irom tha t 01
lice Of fTlOffl promplly by writing The Fed·
",allon 01 Amateu. Radio Soc lel ies 01 In
dia, 3 Th lr...VI-Ka Road, Post Bo. NOc 72S.
lA_as 600 00&. l..:lia {'nclude 3 IRe' 10
C(Mlf pootagel- A MlI-..ddfessed _
lope will h,lfther ~ up actiOn; the
lorms will be pOI,ted the same day.1 'fOUl

IeIler i. r_WId In India. Send 10 more
IRCa It you wanl a copy 01 t"" Indian Cal~

tloo/f (which a lso conta ins telephol.. num-

""'"You need nol send money with your a p-
p1lcalion, but do send a copy 10 the Fede,
Ilion. Whe n you get your visa. wrlle I leI ·
ler to The Wifeless Advise r to Ihe <l<>'fflfn·
ment 01 India, confirming Ihal yoo oot it
S<tnd I copy to the Federation. Yoo will
n0nnc0lly get the license by the lime you
atTIve In India, Ilt hough much depends

upon the won. loed in the licensing de9Irt.
menl a t the lime 01 'fOUl appIical k)n.

The power al lOwed In lnd;a I. 150 WI tts
rl outpul 10 a nl enna, whidl coven Iny
barefoot tra _ _ otl'oef Ihan the
KWlA2. Unl.... you a ,e holding a Novice II·
ceeee, you wHl be a llowed lhe use 0 1 the
101l0wing bandl ' 7.000- 7.100 MHz;
14.000-" .350 MHz; 21.000-21.450 MHz;
28.000-29.700 MHz; lind 144- 146 MHz.

The Indian OOW"nment IS e xtremely
Irlendly towlrds .,..,.toor radio and 101"
eign amateurs. If there is a del.y in r.
$pOfISe to 'fOUl .ppllcatlon, interpret it
generousty l a 'esull ing trom e~cessr.e

wor1<load. Once In I while the """"" ...... '1
may lum down your appllcal oon. The
'eason will probably be Itle same as_
the US embauy lurns down a n Ind ian ap
plicallon for I villi 10 llistl lhe US. You can-
not lighl Capltol Hili. so 'esign yourseU to
operlting Irom In Indian shack U YOU'
villi is not Ilso refused. In the IIUer evenl,
lhe ptoblem neatly solves itsel f!

Now that you have Ilairly good Idea 0 1
what to do, plan your ned vacat ion in In
dia. Air l..:l la la I good aIrline and will be
pleased 10 be 0 1 service il you cIlooH to
Ily w;lh them. You might even run into
Capt. O. Oasan VU2AID. t!'leir OPerations
manager, Vioe>-Pr"'ldenl of FARSI , on one
oflhe i~ or.1one 01 Itle alrpons.

but quile I lew are inaet lve. Theactlve catls
__ 8emd VU2I..Q,\ trom It'le Gem>an em
busy, Aoki VU2JPN from !heJ~
embuay (both of wflOm ha>oe Ief't In<»),

and broIheos RaI<eIh VU2AAK llfld Rahul
YU2YK, wtlo are al ill in Oelhi. Br.ld Vll2USE
lrom the Nnefican embuay wu active, but

he nas now- been posled 10 some otlW
country.

Madras has its sna'e 0 1 actlvtt ham$, In
cluding Choa uhan VU2MV, Pmaldenl 01 lhe
Feder. llon 01 Amateur Radio Societies o f
Indll (FARSO, who u.... I T.....Tee Celtl.
Equipmenl In lhe Madf.. ahIcl<s Is mostly
HelIfl, T.....Tee, and YMSU. In this city 01.
million, \'OU will 11..:l the paoa of lile brisk
bur: nor: breekneck. Hams Ilere will lind Ii.....
for I Iner~ chit ";Ih you, __ it)'DU •

"""~ Avoid morning \'iSIta it
you can. 8ltcepl on holiday$. We begi...
early-around S:OO in the morning_and
moal iiams ...e et won. (knowfl in Ind'- ..
morning OTH) by 8:30, Mott 01 them can ••
oei'o'8 visitors at thei, place 01 won. Ind In
any c ase can be got al on the Ielephone.
The 2-meler nel neete on 14S.5at 0800 and
2000hours daily.

Bangaionl, promoted as the Garden City
0 1 India. Is about the u ..... lIS lAadfu .
e xcepl Iflat won. 101" many begins a t 7:00
In tile morning. The Ba"lll' lo<e boyS I .e
back home by !i In the wwWfIQ _ l it er
cornmtltlng t_ 01 miles. lAany of lhese
I'. not Iva ilable boy leIIopflOne, but put

your 2..neter rig on ...... a nd you mey
..- meny 01 lhem.

II you Ire planning a s hoft visil 01 a 1_
week s 10 Indi a , you will prObably nOI hllva
enough time to oblaln a ,ocipflX':al (j.

" e n. ". Yo u <;an. ho...ev.... operate I,om an
Indlln s ha<;k .....lIh the permission 01 Ihe
OM••nd you <;In save lhe llOlIble 0 1brl"O'
Ing Iiong your snack. How_, Itle path
towa'ds W opens lIP a t a n iflCOf1'i9f'lient
ti..... lor WO<l<ing ....... (...ound 1100Z). $0

unl'" you plan 10 OPera te lrom • P'I"t'

he ...s come 10 yellU10lher advaflOlld 0l)IJn0

try. What , Ifl8fI, Is Ihi . lalk a bOul undefde.
veloped and developln.g countries? That is
101" consumption by lhe WOfid Bank and
other UN o.-O"nizations. Yes, we do flaw a
lowef P« Clfpil. inoome, but ~hing 1$
~ in the _ proportk)n. In briel, you
can It-.. In Inala on u many rupees as you
would .-:l doI llU'$ living in lhe US !of a
comparable standard of Ii'ftng. India builds
its own nuclear power plants llfld launc:lles
il$ own 1II1e1I,t.. on its own nx:kela-a lit·
l le 1111.. but wilfl ttle lechnOIOgieIl _ . ...
lagee of the s ta l" of the . rt. Soon, Ind;an
hams will be UIIing a salel lite buill by them
and I.uncfllod 101" them by the Ind,-n Space
Re8<larch Organization. It will probably be
called the Indamsal_such an app«lPflale
acronym!

So, you probably la nded In Borrbay on a
Pan Am Il,ghl. Bombay nas CM!If 200 call

signs llfld most of Illem ... mernDeo s of a
dub ealled the Radio • ..:l Electronics Soct
ety of Indl..Clnt'of me dream tl\aCks Is tIlat

01 C.pl. O. 0Isan VlJ2AtO. I .,;or man
i9" In Ai, InrJia who also~ It'le Aust,a
Iian eall VK6IIt Mo$t~e In Bo",bay
""'0'8 Icom 01" Kenwood equipmenl, thanks
10 VU2RX {who fepteseflt s these lWO corn
panles~ Culle a ,_ of them a port Quads 01"
Irlbandef beams. Actlvily I. 1TlO811y on the
14-,21., Ind 28-MHz bands. 2 meters is just
getting "arled, bul II will lIke a repeater 10
' ....11y tum thla band on. II won'l be long
before one it i""talled. The ealling hequeo.
cies are 145-0 llfld 145.5 MHz all CM!If tile
counlry.

ThenI' _ more man 50 catlslgns In Oelhi.

·""""Po.I 8011 HOc m
3 7J1itt1.V~ Ffoed
W-... 6CI) OOIS....

"Ix printer), l am obviously not . ' an of me
chanical 8Y!'t8lTl$. I was llurprl&ed, ther~

lore, to note lllat 60% oIlradillooaliats plan
to keep the; , mectIllnlzed RTIY.

As more and more compul~~ InlO
.....teur-<adkl shIcI<s, so the dMj•• lor
higher l.-minlon~ IakeoJ on •
""'"' ...gent not.. Art.... year!! 01' . atching
.-s ;ogercy reports print ",t !l(l '*'d. IIWI

IholJltIl of JOOp -. 12(Q b....d "Indeed

enhcino- A problem will> the ""lsting '*
'acro ......Ieur dII' a-l ransmission a latlOard
~ or Kansas CIty) is that It u_ ""',
monlcallY-felated lones which will gi-.e~
pool' results In conditions of low algl\ll l-I <T
IIdse rauo,

BAATG ha. lhetelore propo!lfl(l (!OI ceo
sideration a' the IARU 'egion c:onl",ence in
19l1ot) lhal ."isl ing RTTY sta ndil.(b t. used
as fol lows-300 t.1ld, 17O-Hz ahllt; 1200
baud,~ .... ,tI . FSK Iransmi$$iOne will
hawe spliCe on the~ r8dio f~

and AfSK will ... 1275 Hz lor~ IItld
1445 Hz (17tH-lz shift) 01 2 125 Hz lllOO-HZ
shi!tl for "*" lor 300 baud or 1200 baud.

'OlIS;l'lC1i¥e1y.
Further BARTO prop:lSil lS kw lhe conler

ence Include:
• The adopllon of. 1().bi1 ASCII COd<'! using
llWIn or Indeterminate parity (plus 1 start , 7

dala, and t "OPl. iAuthor 's oote: Many
comma«::!al sy$tems use 11 bits for asyn
ctwonous ASCII ~ adding a second stop

bil.j
_ The adclptiOn 01 CClR 476-1 a' 100 baud
It'- b;I$i, of AAlTOAl as the lnt_tiOnal
_ I.... stlll'ldwd 101 an S'TOI' ........ '«:!ing
.-
• Standard amat.... Rm~ of 50, 75,
.nd 100 bu d (not. the dropping of 45.45~
• Dropping lhe 'ItqUi,--.t th.1 .mateu,
ATTY s l.lions ' egula 'ly I,an$m,t voice 01"
CW iden\il icaUon$ when using CCln al ·
phabet no. 2 IBaudot).
• The adopll on 10.- amateu, mailbo~ ope"
at ions 01 the prctoccre used 10.- Viewdata
(Vldeote~~

I lind the last ptoposal 'ather 0dCI and
think il is . ,......1 a bacl<wa fd a lep! View
data don not uN arrot-cotreclion .nd is
asymmel'k; (_ d ,Nerenl speeds In the
tOOlrar<i'fel um d" eelion$~

.'""""" ........
GUIDE TO INDIA

The lime IS gont w!lefIlhe menl iOn of I...
dla conjures up 'fIa lon. 01 . nak.. CNltmer1l,
e1ephall1a , .nd mah.,ajas. All these .'e
thefe, butthefe ia much fTlOfe 01 Interest to
the 'fIsltOl"-ham radio , 101" Ins tance.

Those who beI~ that India ia a bacl<.
ward oountry a re In for a jolt. Y<:N/ IIrsl ex·
PI*fnIto~ Will, of (:(IUr.Ie, .. tIlII airpon
tor me aeapor1, II you . re Itle MIM IYPeI
ModIIIm communications llfld lacllill.. a t
t'- entry poIn le ca.oince !he wlailOl" I""t
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ELZ

CT-15A
sow peak, 15W i!V9
SO·23'! S<"""'-OO dummy
OC·500MHz. V5W11 <l.1.2
$12.00

CA-35A
Contains ~lilC..abl ...
(hjp.1ype' SUI~
wrtag<'P<{){l!C\or
Low loss. low VSWR.
OC-SOOMHl.. 3SOV breakdown,
122.00

CH·ZON
lI,o.oo.w.ly w,"x,al switch
$0-239 type connector
DC-9OOMHZ. IkW powe'
154.00

COAXIAL SWITCH

CT·15N
50W peak. 15W iIVg .•
Tvpe N Dummy Load
OC-SOOMHz. \lSWR<1 1.1
$11.00

CT-300
Oil ·~~ ~jrcoolffi.

lkW peak lor 3 min,
300W ""'9- DC·2SOMHZ
568.00

SURGE SUPPRESSOR

DUMMY LOADS

CT· 150
OiI·less " "cooed,
400111 peal< lor 3 1TIIn..
150WaV"} DC·2'HlMHz
$46.0 0

SP-600

ELZ

--WELt fJ!o-

Two position antenna sw itch and indicators. Three power
ranges to Ik\Xl, 1.8-160MHz. $107.00

Three band sensors 12m. 220, 4S0MHzI, 10 percent accuracy,
O·150W C\.V, LED power range indicators. "09.00

Select I of 3 sensors by soft touch switch. Three w ide
bandwidth sensors cover 1.6-500MHz. " 59.00
RS· I: 1.6-bOMHz R$-2: J.6· 150MHz RS-3: J30-S00M Hz

0-2kW 0-200W 0-200W

SP·400

SP-250

SP·ZOO

Sp·600

Distributed by
Encomrn. Inc.
2000 A Vl"nue G. Suite 800, Plano. Texas 75074
Phone fl 14) 4Z3..()()24 TlX 79-4783 EN( OMM ON

TERMINATION POWER METERS

SP·ZSO

SP·ISM

SP·4 SM

SWR & POWER METERS

l ow-profile, economy 2kWwattmeter. 1.6-60MHz band
width. 3W SWR sensitivity Three ranges. A Best Buyl '75.00

I.B-150MHz, 200 watt low-profile wattmeter. VSWR, FWD
PWR. REF PWR, 1.5W SWR sensit ivity. Great for mobile HF.
'60.00

VHF·UHF to 100 watts. 3W sensitivity for SWR, 10 percent
accuracy. AIr metal shielded construct ion. '85.00

Tp·Z5A
2Sw.m versioo of
TP..(5)( tor moo'le use.
Large' Dl.Jmmy LOil<l
so-""",.
140.00

TP-05X
BNC connector.
5W talk... d'K"<:kef,
Field calibratable.
3W avg, Dummy Load.
lW center 500-500MHz,

121.00

Distributed by
Enco ftlftl, Inc.
2000 Avenue G, SUite 800, Plano, Texas 75074
Phone (214) 423-0024 TLX 79-4783 ENCOMM DAL V 135

Ois!riDuted by
Encomm. Inc.
2000 Avenue G, SUite BOO. Plano. Texas 75074
I'tlO'll' 1214) 423.{)(l24 TlX N -4783 ENCOMM DAl
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ITALY
GIancano "1.",,111 lOUR
Via Bevlgnanl. 78
00162 Roma
ila/y

Mllrio Ambroll 12MQP
Wa Stladella. 13
2012\1 Milano
Italy

1MKM_THE SOVEREIGN MILITARY

ORDER OF MALTA HAM STATlON

One of the most~ted counlries In
the DXec lan's world I. t.... SCfl'fIl"eign
Orderol ....lt.. prefix I..... ThII polilical_
Illy, IrJo.ndold in l Qil9. ,oacogooil«t by Pope

PaseaJ " in 1310. and known as
SMOM- Sotrano Millt Ordine cI Mal-
la-Is Iully 1 11 lrom 1.... " allan
st.te. and t ptO'WIIIons of interna-
1Ion.llaw, n maintains diplomatic: relations
with many count.... end Int.....tional Of·

ganizations. The main KlMly of t.... ti"'l'
polilical and temlortal tIIlli1'l'. W'hIcII I. l0

cated In a beaut l"'" spol at Rome .- I1'le
T-.~,is couceoned with iIII'OfIdWide
assistance In t.... sanitary . nd aoclal lieids.

The l A\lKM st. tlon W. I ectlv.ted In No
VlIl"nber, 1980, when the Knights at Malt.
. sked some .mateurs to g ive thell . ssl..
lance In set1lng up l.dlOoonl.c:fS ",lth thelf
field hospit. ls located In tl"4 terrllory hit by
lhll tremendous earthquake in Irpinl a .
SOulh Ilaly. Just lollowlng thaI ""oot ,
lMKM operated lor some mon thl, until
J. nuary. 1981, ralll"ll savage p11eup6
~ II appeared on lhe bands. Dunng
lhat plWk>d, lhe slation made SI:IouI 8,0Xl
0S08. The OX Advl80lY Commlflee 01 lhe
ARRt.. . Il.". • eompleIe Ill""'" of 1.". (1(lC:\.>
ments IUtlmllled by SMQM Ihrough tI'Ie Sla
lion operalors, ' eoognIzed t.... liocle9&' ......
political st.lus of tI'Ie tlll"li lory~'oed by
tI'Ie Kniglls of ....It. and added the 1....
~;. 10 tI'Ie DXec lilt. gMng credIllo tI'Ie
t M KM cards starling ho m it.-'_ oper
.tions. The amat~ """"0 Ifarled up tI'Ie
.Iation and the _ l:ClU'Ilry, and WhO .1
prMen1 ... the~QPIIfatora allowed
10 carry out ........-..o ac1MIy .... _ At
IIAMlJ, Tony Ikt. Tony 1IJx, Matto IIIAGM,
and MaOo IIMX....

Due to the room aIlonsge in tI'Ie ancient
viII. which~ SMOM. the lAIKM .ta-
lion doeis not l"'l ha II . ed letup, . nd \f'le
rigs, as well as I _IIVIN, ... being
taken Inside.nd usembled . f'IIo i8, lII the
st.tion must oper.te : Ihls Is nei ther PI_
tical nor I.s l.

A tllbander beam Intenrll which w.s
mounted on lhe buildi ng rool had to be dis ·
assembled fOl MlheliC reasons, s ll'lCll the
vilis Is recognlzed.s .n . nlique.nd . .... I\.>
.b1e monument.

AI lhe time of th is wriling. lhe lAlIlOIl
c rew is trying to gel • comer to sef up •
permanent SIlack . nd • permanent . nten
nL The a l'eed'fmenl1oned wllllng boys
tp ed t~ and bougttl • V.... FT
9(I1[)U tranec:elver, • Henly R20K Qusic:

th . nkl"ll a ll lhose ",ho h. .... I.ken the
time to .espond to thl, col umn, _ Iher by
le ller or on tlle . lf. It nas botn heartening
lor me to know th.t ao many pecl9I••re I...
t.esled In what'. nappanlng In this cce...
Iry outlide 01 l he I.... "-dUne _ .
Thi, underlines lhe human aspecl of . me
I...... radio lhal makes poulllltt pecl9I-.lo
people conlactS. bypassing international
boundaries . nd t_ iona.

Until nexl monlh. Shalom (pNceI .nd

ra.

be heard, so lie decided lhat the next s tep
in whiCh to go was Ih.t 01 better tr. ns mit·
Ung ellect iveness .

In early octceer.t gal hold 01Rlkl on the
Tel Aviv repeal",.nd he loid me 01 ",hal
appears to be his I.tesl breakthlOU1lf'l. He
.ecently completed a ph.sed ".nsmilUng
.II.y . ith a very low .ngle of ••di.tlon
.nd • rot.ry swl lCh 101 selecllng antenna
direct ion. ConslfUC1ion detalll .ra lleing
.Ithheld untllthi, .nlenna hII t:-'l lhoI·
ougtlIy lesled out . Aiki "rs llIal II .p.
pears 10 nave a 15-1o-2G<lB lronl·to-Oack
r.tio and. lorw••d gain 016 10 10 dB. On
receiving, It competes w,ln tna BewlWage,
.nd In certain insl8l1Ce$ aclually outper·
'orms il! BoIh G3BOO.nd DJ8Wl.. repon.
ed Itlst he was coming In Ilka • local. "'lth
• greally ImprO'Wed signal . toO Rlki I. e',
peeling big things out of this .ntenna.

On lhe equlpmenl end lnotlce ttlst
we've left thil 101 1. 11, II on 160. the ....
tenna is what leally makes the dllference~

Rlki I. usi ng lhe Drake C.line, wllh . ccen
bin. Uoo 01 i·1 .nd al Im..I"Il to squeeze
Ihe we.k signal, out 01 th e noise. At tnis
lime, 4X4NJ has worked on To p a.nd 12
cou ntrlee (53 conllrmed). 25 US ats tes.
. nd a ll continenfS.

We wis h RIkl beSI luccess 00 160 th is
...son. a nd ho pelu lly lome of you wilt
h..... IIready made contact with him.
There are oUler Israellststions on 160 me
l.... but bI' la r 4UNJ Is lhe most ....rece
01.1It

I WOUld like 10 conclude this monlh bI'

rhe 1A' KM erew. From left, "andlng: IMrfGM,IIJ X, IOAlIU, /fMXM. /fIJ Is SiIIi"",,, lhe
ml_• . The armNpI>era ot rhe""'Y axcJ"'M tMm ,Ilac. II enllllnc«J try sncl«r'.fH/ val.,.
a_ plct"re, orr rhe . 11 111.

1"a IA, lt.M pictorlel OSL card. ,"owing tfrfJ SMOM loc.tion,." arrcierlt ~iII. ~I t" a ra
__ Ii.,., w"Ic" " 1IIS bee" reco<J"IztJd., • "s lionsl monument. For tll st ruSOIl, tfrfJ tli
bI"der beam sllow" onl"e leftlilCe (jus t Ilgflt 01 tlte pine tree) "ad to ba dlsma" lIed. A 1m·
Infl"down fI •• ba"d'" vertical I, "OWpla" frfId tor tlls same lerrsce.

I parlng no effort s 00 a oood anlenn. Iys,
,~.

Rlkl began by load ing the Insul.ted guy
wlf" of hiS 6!)-I001.... io" towa r. r_
bllng.n Inverted L slooping low.rds Norlh
AI'IMlI'Ica. SInee then, the sky.",I," ha....
becOme more sophisticated. tr.",mIIUng
IntO. 1(J().100I wire hung I.om the lop of
t .... lower which is base loaded Ihrough .
sii'flll"1Jl.ted colI. Sixleen lI().meter ladi.ts
plus Ii.,. qua"....avelenQth 1lllkne1. Ia
dl.l, which are I1IU1"lQ out tempor.rily
Cfl'fIl" adjoining fields lor contest ......
.u .nd assorted buried pipes comprise
.n effective ground syslem.

Rec.lving WiQ .t lirsl lhe real problem:
11 "'.. palrlllakingly d llfi<;ult 10 dredge t....
1.I.ofj l1.tionacall ing.X4NJ out of lhe II

~Pherie noi.... Thus. R'ki . w,lc lled be
l_ lou. dlfferenl receiving .ntennas:
the I,.nsmlttlng a nlenna plus .1Ien
u.atorl. • horizonlally-polarQ-e<t omnidl·
rectlonal d ipole t""lll.... leet up , • two--el.
menl vertical phased a rr. y composed 01
t"'o lwenly-loot alements wllh . rota t.ble
palfern . nd remote tr.nsistor preampcs,
a nd a n 8Q.looHong non-Iarmlnated
Beverage wire bi-dlrectlon.1 to Europa
a nd North Ame, lca on one e nd and VK·ZL
on the other. The B""erallfl, which Rlkl
.dded lut season, lar ouflhone the pr""i·
ous receiving s ntenn.s , Ilndlng tile Nort h
Amerlc.n . tatlons, unrNdable on the
Olhflf .ntennas, were Q5 on th ll . this r.
ceIvlng antenna. added last winl. , made
il possible 10 Ilear belter lhan Riki could

, t'lIon, Al , A3, A:lA, A3J. A3H. Fl . F2, F3,
.nd AS oper.Uont ere pe<m ltted in lhe HF
~ndl (\11'111'1 power limited 10 1SO WI. Also.
Al , A2. A3, A3o\, A3J. Fl , F2. F3. F• . A3H.
..... • nd AS oper.tIOf\ll!wlth a power limit
of SO W 1001.....trl.1 and 100 w 100 ..t",
m,.WOfl<Ing) .ra pem'lilled.

VU2BEL

The M. "*Qino Oirec:IOI of f!l\ar. t EIec·
t<Ol'lb Umlteo:! (BEU Mr. N. L Krlshnell.
.,.. promIMCI 10 '-I" Il'leit club 1I.lion
(VU2BEI.J with .11 lacillti.. and equip.
menl. Ther••'.more tha-n.a l\am$ on tM
roll of Ille est.bliShment. In addl lion 10
tilt club building, 1M est.blishment .,..
provided IMit eonvnunicationl equip.
menl. tesl IqIJIpmenl, .ntenna Iyst_.
MC. Now It ia left 10 the Inclination.nd I...
t..est of the h.ma 10 e 'ploil .nd utlllza
tl"4 lacillU.. openly o ltered bI' thll M. n. g
ing Director . Ha h.1 wtlDie-hea rted ly said
Ih.t ha I' willing to he lp ha ms wllh Plo),
ec" 101 the d8lllgn s nd development 01
new .m.ta ur equipment , especl.lly ham
ge• • which can be produced and m..ket ·
ed so that the nsUooal marke l lor ha m
eq uipment c . n ""Dive,

The photograph shows the Ma naging
Direc tor oper.tlng one 01 the transcel..... 1
manufaclu.ed bI' BEL and given to the
VU2BEL club 1I.lion.

ISRAEL
Ron Oa"9 4Z4WIt.

It.ibbutz Urlm
N8fI" lIObIla Post Olfice 85530

I" a"

I hope tllat from lhe last lew columns
you h.ven·t galien II'le ImPieslion ttlst the
only .mateur pi~Ing work being done
hera I. In Ihe VH FIUHF Iront ier. Yes, Ihe
lower erld 01 Ihe a mliteu r specl""m is •
new ta rrllory jusl beg inn ing to be ma pped
here. YOU see, whIm In 1979 Ihe World Ad
mlnlSf'allve RadiO COnfe re nce dec ided 10
ex pand tha ham bands, the groundwork
was la id 101 160 met ers to be opened up In
Ihls part Of the world. So, for the hardy
tOIlls who bra ve the Sfalic-crllh-Iorn
INChes 01 the Top Band, we can now see
whl1thla ~nd hll 10 Offer.

In lhe forefront of lhe pi~Ing a llorl
he<e la Rlkl O .• NJ 01 Gan Va_ on the
"'ed,t. ra..-n coasl about litly kllOfne.
tera south of T"Avlv, Aikl's endealfOl'l on
160 go bKk 10 pra-WARe)'tl8ls.men. 101
the CO WOrldwide tesl in 0c100., 1\173,'
special Ik:erlse .as granted to set up •
...tlOll. A tull-et!a sloping dipole • • s
hung Irom the lop 01 the Four SNsona
HoI" in N.t.ny.. on • cliff ooerIooklng
the ...ed,t........n. and. Swsn 16O-rne1..
tr~ on loan 110m VE3MR provided
t.... ",..". of exclung th is effecllve .nl_
nL From e 01\, RIkl conllnued to exper~

menl with tI band lrom h ls own QTH, ap.
plying 100speeial pem'lIssion wtleneYef.n
Int.nallon.1 contesl would come up.

In QetObel, 1962, .Iong with 30. 11, .nd
12 meters , 160 became av. lI. ble to tile Is·
lsell I. d lo .mateur. 1 8 1o-1 8~ kHZ may
be Uled on a PlIm. ry bas is by CIIIS A .m·
steurs running a maKimum of 100 WailS
Input and CI... a o pera lors wllh 10
W. lf s . t650· 200 kHz may be used by A IJ·
censees only on • secondary-non·interfer·
Ing ba,la wllh 10 Wsll s Inpu t

• X. NJ h., since then worked all conU·
nenl, . nd run up the . Il·t ime record lor
Asia In I.... CO ww conlest. The c redll
mull go 10 hard WOIk, per_.nee, and
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arnplll;.-, and e fr.e.o.nd 18AVT ground
plMe. ThcIy plan 10 put the ..,Ienna on the
building lerr-. with prootsions to lilt It
dowfl on ltle IIoor ""*' not In opeo-8tiOtl.
ThI8 .18bIe err....... ' . " wi" 8110w the . ,.
llon~toput 11lII!I1M IIg$ on the ilIir_
"8QU8Il1ly. possibly 8n1.tng 80fnIt inl.....
lionsl conteslS 8S well.

Th8 0 llicl81 OSl m8n8Qef is M8rio
"MGM. but d ue to the very heavy lask In
vol.eeI with such 8 ma na ge me nl. Ihe
c a rds 101' contacts m80e with the other Op
e r. IOI'S {IIJIJ, IIL,tX. II AMU. a nd It/-lXMj
may be llefll directly 10 these boys. w1>o
will manege II'IelI own OSLs: Antonio
PnYilfll8 IIIJ. Vi8 cer"'IO,~ , 001 99 Rome;
AnIOfllo VemuccI IIJ)(, Vi. G. C Abba, 8.
1X11.1 I'lome; M8fIo Ga1l8'o'01ti IIMOM, VI8
Caula. m . 00189 Rome; Allonso Porret ·
1. IIAMU. L OO S.Pio V. 16. 00165 Rome;
ilInd Millno Monaco IeMXM, Vi8 R Pao
lue<:i, 21113. 00152 Rome,

HAM RADIO IN ITALY
BEFOR E WWII

II m. y be t nat Ih , oru-urrers who
"arted lhei, ilCt lvily belOl" WWII ilre In.
IfII8llled in know ing ....".1 .meleu, rilldlo
w. s like in 1t81y during lhe F. scisl period.
Itillly h8<I lis own pial ee s . ilke Adri.no
DuulllACO. Glulio Salom l MT. ilInd 011'>

.", wI10 bIoI<e the shortw... OX Ironlier'S.

..,8bl I.r.ing some world reccwdll in lhe
roaring old limes. eround 192....1925. They
h8<I governmenl plovi.1on81 permission
then• • s no la..... 01' rul'" on .maleuH 8dio
.ctivn y hed been is s ued in ou r country ill
th.t lime. These lilWS 01' rules were n"""r
Issued by the Fasc lsl 1iJO'ffl, nmenl. ex
Cludi"il one poi nl 01 Ille Ital ia n Poslal
Code wllere it was stillied Ih.1 " nobody
s .....,1 eeeecree il tr.nsmitting ra dio Sl.·
lion wlthoul lhe JOos;I end Telegr8ph
M,niSl ry permission. ~ Theoo"eticilllly, ham

lecho w.S not Iortliddeo, bul on the ot"'"
.....ee. lhe permission was not granled
IIlhel'. The reaSOll lor Ihls ..8S lhal lhe
Fascisls d id not see w,'h much p1easule
--V lotm 01 pr;"ale conlacl between the
It8li8n citizens ilI nd 1000elgn oemocrill ll<:
counlrles.

NilIl urilllly. ra dio hilld m.ny lans in Ilaly.
mostly d8'lOied 10 home-br tlW ing. There
WMe Ihree or lou, consumer magazines
devoled 10 the s .. lans. publishing descrlp
lions , schemalics. 8nd advice on how 10
build SC radios. SW 18dios. and _

amaleur 118nsmillfllS. There wer.. . '110
m8Ily good lechnicians. many 0 1 lhem
..,. young. wI10 hcJrne.btewed good SW
,ece;_. and lis lened 10 In lerna lionilll Be
SllllOftS and to Ioreign amaleurs.

Ouring lhal period, Ing. E........,o Monlu.
.n "'4lClronies engi.- .nd uni_Sl ly
leac her who wa s lilImou. in lIil1 ly for his
Radlor.cnique Manua l.•nd who a lso hild
been one o f the ha rTH8dio pioneers many
yea.. belore . lounded lhe ARI. lhe ilISSa.
c i. , lon which 51111 o flicl.ll y re pre ...nll
ilItmiteur r. dio in our country. Al the same
lime. some 8meteur . ,.,ion••ppeared on
I..,. tl8f'1ds in a cla....., lne w' Y. wilh Hl I·
8UlgMld caliSignll. They did 1\01 c:onvnu
nicsle lhejr names or QTHs. and lhey OP'
....,ed un<flsturt:>ecL TlWlI nurntlow s tarted
10 grow• • nd in I..,. ",...,nll ....... Ing. Monlu
started a ""If)' srna.lIlbul ""IY dangerous in
I_limes) OSl bur.au In hiS own home.
which allO housed lhe ARt headquart..s
arid a new magazine, Radio Giornale. lhe
official journa l 01 Ihe a.socI8 1ion.

Year aller year, Ihe number 0 1 lta Ha n
ha m. Increased. They Irled to have a
clean 8nd purel y tech nical kind 01 oper•.
tion. In order not to raiM a ny suspicion e.
10 lhejr Inlenlions. Tlle political police
and "18 poslal police pl8yed a -V le ir
game end __ highly loIer. nt as lhey . p
parenlly .llmed 10 Ignorelnal kind of.e·
tivll}'.

t wlS .Imoat • kid lhen a nd wa s deeply
Imrolved with radio, hcJme.brawlng ..
c:.o-s-al lil'll Sirnple cryslal types,
t"." regener.t..... MI. wllh lwo 01' more
tullel. W!'MIn I lil'lt ,ece;'Ied shortw..... I
was lascinaled Dy lhe code lIensmissiOf\ll
and leamed illn a huny; lhen when I . ,art ·
ed 10 listen to the ilItm1leu... 1001 leally e x·
suee, I Irled 10 gel some infOl'm811on on
how 10 get '18rted. bul lhe ilns wer. I IiJOt
were vague. Soma operetors told me Ih. t
lhey wMe Fasc ists , . nd Ihat only Fasc l.,.
COU ld operate r.dlo s la lions. Ot her .
warned me not to gel Invohred In . uch a
dangerous 8Clivlty. I w. s 11 when I decid
ed thaI I had to get on tl'Ie eil. My poor
~ CI was a Iludenl) permitted "'" 10
buy. '''5 tube end an '80 rectil"', 81UPPfY
translormer, and __ 0'1_ ;)art• • a"
secondh8Ild. and Illa rted my .eIMI}' with
lhe ot5. setl-olCillatl ng in 8 Hartley circuit
8 nd a Windom antenna.

I made 8 101 01 OX conlacls .. ilh Ihal
m8keshift rig 8nd 001 my WAC. whic h
lived In my heart .Ince I c ou ld nol get Ihe
8wald Irom the ARRll Allhough I did nol
decl.re my QTH 8nd my name on lhe all, I
lound Iha l some lotm o f hidden Inlelli·
gence, word a"M word, indicalion 8 fter in.
dic811on, could be carried OI.I! in order 10
get in lOUCfI wllh olheo" lIall. n Iellows.
Thet syslem worked. end I ;olned olher
lfiends ilInd a Uended lhe 8ronu111 .....ing.
• ..., clillndeahne one In Milillono. wI'IeIe I
knew Mr. Monl u . nd hed the cha~10 ..
ee;.. some QSl cards.

I had to rely only on Iha t simple QRP l ig
a nd on a Ihree-I ube rege nerali'ffl recel_.
as my pock.. lbook did not permll much
more. M8ny Ilalla n h.ms wera In pon e s ·
.ion 0 1 soph ist ic a ted tra nsmitlMS. like
cryslal-conlrolled MOPAs ..Ith Ir. n.mit·
ling lubes In Ille~ emplifiM. M. ny of
lhese lubes and CQfl'IpOn8nts, ilke 801.
.nd 8 133. _e coming inlo Itillty thrOugh
bootleggers Irom Swltler1and In 1I81y. _
8180 had ill ..,., good cornmerclally-pra.
duc<iId reo;ei_. wllh 8 six-band dlum coil
. witching syslem. Iow-loss rT\ilIl..18 1. In
I..,. Ironl end. S-metM. 8 nd oplional blo. II
Iii InlO a 'UmphIOUS mehogill ny CilIbinel
Il k. a BC lecel_ . bu l in r.. ililty , It w. s .
real c omm uni ca lion ' ece lve r. II Wil S pu l
ou l by IMCA. a Ilrm o wned by an und.. r.
grou nd Italian h8 m. ThaI beauUfu l rece iv
M was In many 1I.,ian 'hacks d uring t.....
I.IIM hall oIl..... lhi rti....

One day. I got an ans _ to a CO lrom a
..,. powerIul . ,a,lon, presumatlly 1c)ee,1.

which ga.. 8 ham CilIlIsign and spoke per
lect .....m lanoguage. The operalor, 10 my
.urpois.e. gave .... ilIn addless in lhe ......
city wI'IeIe I llved-Boiogne-ilInd invi led
.... 10 pay h im a vlsi l. His open s lyle wa s
very unusual In our communily. bul hi. in.
vllal ion ilInd h i. voic e sou nded 80 Irlendly
iha t I dec ided to go. I lurned pa le when on
Ihe door I read: "Volunl a ry Milil ie lo r the
N8t ionill S.curlly-Radlo Cenlfll ," I de
c ided to turn back when 8 gentleman wt>o
w. s slillndlng ANr lhe door . sked me II I
wa S IIPL He laid. " 1 I,.,.gined ~I .ur·
priM 8nd your I..... 80 I wlS wa il ing Just
10 fNssure~. Old Ma n.- He cordi811y in.
vlt«l me inside.

Wow! For the lil'lt time in my III, I law
• n RCA AR88 .nd an RME 69' All .round
__ rack. IiIIed witn ,edio gear. " EIoy.
whal Is t....., s trange key wilh lWO blac k
paddles? Wh81 does 'Vibrople x' mean?" I
le ll myseU gelling lalnl ..men I . a w some
. he l.....s IllIed wllh OSTs. ARRl h.nd·
books . ilIond bunc t>es o f OSLs Irom e .....ry·
where in the world. ''What kind 01OSl bur·
eau . re~ using?" I asked him. ~Oir4IC I

meil" willS lhe en._ . My surpriM w8 .
endleSs. as ' ''''', w••• light censorship
of mail 10 8nd lrom ebroad.

I vi.i led another room __ I saw-.
..al ARll8s 8Ild _ opeo-alOl'l typewrit·

lng. Nobod'y e xpl8i flEid 10 me wha l they
_e w81ching, My new Iflend was e lieu
I_ nl ooIoneI of lhe Fascl.t Milit ia. 8 mil·
ilary organlzalion compll i ad or "."D....
of the Fe scl.t P.rty which eoop8ialed
with the legula l 8rmy a nd supported lhe
F. scisl Idea within It ali an society. I vis il
ed my new friend -V o lten and Int ro
duced him to ot her ;unale u.. 01 Bologna.

Going back In my memory to these o ld
days . I now reauze that th.. l unny s llua t io n
which had s een oulla w radIo 8ma teurs
becoming Irlends o t lhe people who
denied 1icen.Ms . nd Irillnsmilli ng permle-
• Ion wll 11'18 nMlfOI 01 II.II8n society In
lhe lale Ihirt ies ""*' lhe Fa acl., d l<:t&I OI"
ship became more 01 a lormallty lhan ill
leahl}' In -rday 1IIe. due 10 lhe humani
larlan pI'IlloIIOphy oIlhe 11811an people.

Th,ee yeal$ I.IM, when I..,. Ira gedy of
WWlI wa••pprOllching and lhe German
Army Inv. ded Belgium 8 nd Holland. Ihe
Europea n radiO amaleur . were .ilenl.
s ince Ihe admini stra llon. had revoked
lhei r ueeeeee. nali8n h8m. wMe . ,ill o per·
8l ing. m81nly with hams on Olher conli·
nents . One eveni~ lhe poslal police. to
gel her wilh lhe poIl lical police, paid 8 vi.11

to lIa lia n .....m shltct<s .11 (WotII I..,. lIa li8n
terrllory. I must Ny lhat lhey - paid •
viSiI,~ 11_ ""*' lhey ca.... to my home
tI'l8y snow.d e xtremaly good mar'ltl8fS.
They had 8 paorQui.iliOn (inlier, but they
asked klndl)' lor permi. Sion 10 lake 8 look
al my 'l\8Ck. I .... alone a t home. a s my
mother was OUI. a nd tried 10 derly lhem
enlrance. They reassured me lh. , Ih....
W8 S nothing 10 worry abou!. but Ih. t Ihey
had 10 eoenecete the 11Pl . ' a llon. The y
1001< a wa y lh" rig. lhe key. Ih. log. a nd Ihe
OSLI. My molher. when she ce.me back,
lound me .lttl ng on lhe OUldoor $189 wilh
t ...... in my .-yes..

I ''''' 10 my Irlend lhe morning . lter.-Oon, worry.- he said ""let lhe w<tlers
sellle 101' a I...... days and you will ha..
your rig back, but~ ha.. to promlse lhat
~ 8fld your IrlendS will d isassemble ".
erything. There will be no more hillom
rad io ." A I"", d8YS laler. I was Inviled 10
Ihe office 0 1 lhe polit lCllI police, where I
learned Ihal we had boon mon ilored 101 a
'fflry long time. They said Ih.t since I c a r·
ried OUI only e xperi menl. l work, I had to
pay only lhe minimum amounl 0 1 • line.
due 10 lhe Inlringement 01 lhe Postal
Code: " Nobody lII'Iatt eXMc i... tl.nsmit·
ling radio lIallOn without .•• ~. etc. A I......
days 1a18l, I got my geal back 8Ild d isas
sembled .-ythino-

The l wa . ameleut ladio belor. WWlI in
Italy.

LIMITED ACTMTY ON 1.5 MHZ

At presenl and In the near lul ure . unl il
th.. lIall8n admln l. tratlon ma kes up ils
m ind on issuing new ru les . II will be pracll·
ca lly Impot,lIble 10 work lIa ll8 n sta llon.
on lhe UIU8I CWo RTTY. and SSB OX s ub
bands lecomme nded by lhe IARU.

Tlle $lory .terts long 800 in 1988 when
the t&Sl lIalian la.. ruling r~tmIl.....r
.etivll}' w. s issued. On thai occasion, lhe
Itilllien 8dminlstraliOn ga.... IInguler in.
terpre l.'ion 10 lhe concept of -S/'Ioaring"
the 3.S.MHz band bet_ lhe Radi(NI",,""

leur Service and other fixed e nd mobil..
servic .... Since a maleurs tied a SfICOI'Ida ry
sta lus . ccordlng 10 WARe " a lMllflnlS 81
th8t time, Ihey obtained in Italy on ly the
lol lowing Ih ln Irequency . ' Ices: 3.613
3.821 a nd 3.6011-3.661. The resl 01 lhe
band WII ilIl1lgned to lhe Olher Hl"'liceS.

M8ny yeal'l passed during ...."Ich lllal
limiting f'IIle .... . 'owIy lorgotTen . During
tnis long PI01Od. 8fT\ilI18UI'I sptNd out

lrom IMlr narrow 5Utlt>anda end joined
lheir foreign Iellows on tM wI'IOIe tl8nd.

After 80fnIt yea.., Ita lia n hams t*ia.«I
, .....1 lhe edmlnlstrauon nad ISSIJIId new
rules. The 8dmInlSlralion ilsell did not

care mucto about Ih la 111eoilI1 opeo-ation,
a nd 1.....1 reinlorc:ao::l the conviction lhal
--vthing .... Of( I, like meny other• .
_ .uspected lhal anything .... wrong.
In tmIny ins l.nces. lhe ARt olliclal
m.gazlne. Radio RM " •. published tha
8m81eur band pla n 101' Italy. ..Ilh Ihe
whole 3.5-MHz b.nd assigned to
am81eur. accord ing 10 Ihe WARe Ira
quency allocation•. lorQ8lt ing the prlncl.
ple lha l our admlnlllr.lion h8d the rlg hl
10 forbid some Irequanc:1ea to some _ ._.

Suddenly. t&SI spring. lIOfTIilDOdy Inside
tr- oflices ' eo ' . nbered lhe law. A lighl
monitoring s tertlld, end 8fT\ilIleurs tound
OUlSide lagsl su_nda _ , w. med, .nd
IOIIl8 _ e l ined. At the ..me lime. enot/'lo
M oIlensi.. started: Admln istral ion olli·
cere visited meny h.m sheck. a nd l ined
a ll thole wOO WMe lound In possession 0 1
line a r ampllfi.. rs . a s lhe maximum leg8 1
POWfll in Italy Is 300 W811 . Inpul. Other mi·
nor d l~r..pancie s , lik. Inaccura te log
gi ng. WMe verilied e nd proseculed. and
IOIIl8 .ellon was I.ken again.t a mal__
working 1« MHz mobile 110m lheir ca".
In f8Cl. In naly. any 8fT\ilI leur mobile opeo-a·
lion I. forbidden. e xcept lor CBet. wI10
.re .ulhortnKl lo ca"y radios In lhei r C81S.

From Ihis P8fsP«II.... other clouds
could a ppeal on the Ita ll. n 8meleur's hoi·
izon. Tlle a boYe-mentioned I.w does not
I.ke inlo con.lderation .ny unallended
St8tion ou lslde Ihe legal residence 01 1M
Iic ..ns",,: For tnat. a lilhe VHF and UHF Ia
pe.te rs must be con. ldered illegal and
could be dismantled by administrallon 01·
l ie.... The s a me thing could be . 8id aboul
the SSB trensmission mode: The oid 1988
la.. authorizes only CWo AM . RTTY, ilInd
FM 8lIoo'e 1« MHz; no lurt her ofllci81 ect
ilIuthollzlng sse has come s ince lhen.

Until loday. our 8dm1l'liSlfation 1'18,
cloled both eyes; .he COUld suddenly
w8ka up. lik. she d id .bout ee 3.5-MHz
band. We Slrongly hope tl'la l lhese a rdl8l<:
ilInd OUI-ot-d8le f'II les may be modified ..
soon a. possi ble. But as • m811.. r 01 lac l.
at presenl . lla li8n ha m. a re al leasl oul 0 1
the ga me a s lar a . a ny 5-ba nd acl ivlly Is
concerned. like conies".•w&rds. e lc .

Italia n a ,.,. 'eu...re .till in . hock . IIM
tha withdr.wal o llhe 3.5-MHz band. There
a la big d iscus llonl on lhe .ir ilInd In the
clubs. The ARI_As soclazione Radioame
Iorl It8li8nl_is aceUMd 01 no! .....vlng
'up(IOIIed in d...., ti.... the cause oIltillli..,
.....,eurs on lhal occa'ion. In Iact. lhe
AAI wll abeenl _ I..,. n . l;a n admIni.
Ifa lion . t8rted it. balll. against ama·
leuf• . In addition. 1M ARI 18 iled 10 Willm
.mateurs . bout ..ha t W8 . happening. 80
tmIny 01 them c onti nued to operale ou l·
. ide the perm itled slice. a nd were moni·
lored .nd p unis hed

Il. ,y I. a very beaulilu l counlry . It I. al ·
110 a -r contlediClory one. due 10 I"...,
young deo 'OCXJilICY end lhe pn:aeo". laiSoed
by..,. IISI growth. On one Iide. thera I.
probably an e xcess of 1."..;Iom due 10 a
wi<IeIr acclaimed lib81ali_ilI cle8r ..
.elion 10 lha h scisl period, On lhe other
.Ide, mosl 0 1 lhe bureaucracy s ull....
flom an oId-f.shioned pa l...... lism 10
...."ich they 8Wicale when In lhe counlM'
part lhey lind pow".

In lhe lelecommun lc aUons Ueld . the ex ·
c.s. 0 1 Ireedom. unch8ined by a senlence
01 the Constitut io nal Court {"E'fflrybody
h8S the righl . by 8ny mea n. , 10 expre8' his
thought"), led 10 8n unconlrol led a nd a b
normal growth 01 private TV a nd FM Be
. 'alloNl. opeo-ating unllcel l ed and unper·
mitt. with no technical conlrol-8 ,..1
Jungle of inteo1........ wilh spuOous radia·
lion jamming 0'1'- "MceI. mainly lhe
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_~ulieal 00fl$. The whole lIi lualion is
IIbao1ulely inexpuonallle due 10 tile
amounl 01 polilieal and commerc:I.1 int...
..til lying under it . The lIdmlniSI.aliOn is
• l~ IlIC«l by other bill jIfOtlIem$, lik. tile
c:ot>lil'lUOUS increue 01 OIra" sialions.
n- 1I1.lions worl< will'l arnel.... t'lI_
,,*-11, oIlen using II ........ and beamlI,
and M" IltYaded .....ny I.~iea allo
c:eled 10 lhe .eronlIulic:e1 mc»ile ....i<:es,

like " S met...s .nd HgO'I'IetlIIl 01 bands
......' 80 met",s, An lnestlfl\llble number of
l'Iand-heid l.ansc:el_ s lwlllc:1'I in Ita ly a .e
lIOId with Il'1e same e a lla ••• c:igarane
box) c:a ny Illegal p. l.ate VI1F and UI1F
com munic a tions. Due 10 the power under
lying the TV and Be SI.llon. a nd Il'Ie Pla c·
llc:e1 Impossi bili ty 0 ' locating thousands
of Illegal s t. tions, Ille .dmlnl.I 'atlon ha d
to ralu Its hands , On tM other l'Iand. the
administration. incapallle of c:ot> trollinog
tile doesc:.ibed mess and -,oaded by Ille
~ c:euS«! by lhe la s t grOWIn o lille
eommuniellliOn$ • .,.,t_ in our country,
..... a lai. en.ance.t ......ng the __
1_. W'I'1(I PO'S" tneom lurther ptObIem$,
lIfl'lClltTley a.e a weak and nol: a polllic:elly
lIU(IClOrted commUl'llly.

At pr-'I, "",ny " a ha n grOUJl'S under·
"and Inat tne; . proDIems c:ennot be
lIOlved Ih,ough t.lIdltl~1 negotl"tlon
with tile a dm in is l. a tlon. They need a dlf
'e renl p-Iatlorm. May be In tn.e near futu.e
tha y will look '0' the supporl of the n"tion
al media: TV, newspapers, a nd maga ·
llnll3. It ma y happen al so that the y decide
to u k 'or support f.om fellow a mateu.s
around Ihe world " nd f. om nam mag,,·
l ines and 'ore lgn ham usocialions. We
.eg.et 10 In/orm fhe hams wt>o ' e" H13 In
l..nalionalHa.ound lhe WOtld t,,",t , for lhe
momenl, Ilalian a maleul'1l affl cuI OUI ' .om
tllot int..naloon.al PiIItn on Ille 3.S.MHz
blind .nd musl di$;lppN' Irom Ille I.iend
Iy COlli(lllll lions based on liwe--bllnd corn
municatlOM. We do hope 10 be bacI< wllh
~v«yaoon.

.. IIUR

SENATOR COSSIGA

Al lhe end 01 t.st July, • telegram was
' ece lved et lhe edlto.I.1 cruce of Ihe
It alian Le.gue . The teleg•• m wa s sent
',om th.. Se na fe-mo.e spec lfic. lly, '.om
Ihe se<; .et" ry 01 the p. e-sldent 0 ' Ihe Sen.
• Ie , The tel eg ram said tnal Ihe p.e-sidenl
,eq ulled .nother copy ollhe July Issue 01
lhe nalional radio magazine, .ince his
copy was probably losl In the mail. I! was
witl> O'AI pleasura thai. second copy
wall Nfll 10 Fra ncesco Couiga IIFCG,
",..ldenl of Ille Senata. the second l'IigI'I-
..I digni l.ry of the st.ta.

IIFCG na been acIhre .ince 1913 bu1
hull'l _ 100 much l ime 10 doM>I .. 10
radio, and in partieul.. . to OXing-his
'a Wlrlla aspect of lhe 1'MXlby. He has been
Itelped by tile OX_ 01 tile Rome .... wllh
In'o.nd OSL rOUI... During. recenllnl..·
vi with one week ly m. gazlne , he . ald: ~I

.m dio .mateu r and I . m llOfry not 10
lI.ve too much lime to oedlca te to it. In
any c alle, during Ihe week8nds a nd IIoli·
dar-Ih.t l . pend in Sa rdlnl. where I come
' rom, I Il k. to chat wltll Irlends and con-
lacl Alask., tn.e USA, . nd N zealand."
Senalor COSlliga wall born 56 r. ago,
. nd a 'l few .....1'11 of tNChlng . t Sea-
.." Un sity, Ile joined lhe Christian
Dtmoct.IS and WOt'lll_1 In the House 01
p••liamenl in 1956. He 1'I8$..-J in van-
0UlI pOl iliona in the .,.....,'.....1 and has
.I~ '-" PrIme Minilll...

NEW DX RECORDS

N..... ,ecorOs f. om IISYN _e ..lab
Illlhed during July. A OXped, tiOn apan.
llOfed by the Itall.n OX Blue TllllITl look
place du' ing Ihe end 01 J une a nd lhe be
ginning 01 JUly. The Irlp a t.rted on J une 29

' rom Perugla, In the cent..- of n at y. The
deallll8llon was lhe north of Africa. The
group consiSled oI lhree Ilali.ns: IISNY.
1IK.8L .nd II RSC, plus £A5RK. C8uta,
E.A9, wa . re.chlId by car on July 2 a fler •
Irlp 013000 kilometer.. On July S, tile 111'111
record w••~ wilh. c:ot>lacI on 1296
MHz WIll> 18-rus.tl, for • dista~ of 191"
kilomelllfll. After giving new _ on 1....
.nd 432 10 .11 Europe, the group lIt.ned
worI<lng on 10 GHz, and on Juty 8. _III
COfItllCllI of more Ihan 1500 kllomet..s
_e m.de, The record c:ot>tacl w•• 1863
kilometer . , with II'Y UItE9. Naxi year the
g'oup will try . ga ln to . cll •• te Ofhe r c oun·
t, le s on . ..1010' frequencies and to br..k
aorne record'.

de 12MOP

MEXICO
Ma'" K. TOU'tian XEl t< MT
Nandl.t 2'
V«geII1e Arboieda s
Cd. t op&l Ma l_ , Me• .
5.-500 Mu ico

OPERATING IN MEXICO

I haV<! .ec..I.6d qul le a few lillie" f. om
'orll ign COllea g ues with rega,d. to cper
at lng wltl>ln Me. lco wh;!e on .ac atl on. No
doubt the follow ing in'ormalion will be
uselul to many wIlD may haV<! wondered
this ......1.

Can You Operllta'" ....Ic:o?

Sura ~ C<ln! IIo "' e .,," , just lit in . n
IlIn1l$, p.a1lOfll .,.. requi.ed. And _e

lhere "a PiIIC*'$. paperworI< III Invotved.
Mexico ill no! lhe e.capt ion. Some cen It
"red lape.-I!.II depelills on how~ look

et II . Thi. bnnos 10 mind an . 'O'''$lon
Ih.1 my molher o ften Itelped me 10 .P
O'er.:I. la : 'WI'lat's worth getting I. wort l'l
wa iting lor!" II ha s corne in ha ndy .nd
helped me keep a proper pe rs pect ive 0'
Ihlngs In lite.

Whal Do You Need To Oo?

Well, lhere a .e dm erenl 'actors Involflld,
Fi, s t 01 .11. Ihls depends on wllether your
country . nd Mex ico have a bllal ....1or r.
ciprocal .greemenl or not. The Uniled
SI.t.. doH 1101. But II ~r counlry does.
t.....~ c:en ..,ila 10 Me,ico'or . n .pp11
c:etion al the lol lowing addresa: Secrat.
rta de Communle8ciones y Tr.nsport..,
Subdi'llCCiOn de Operacion .. Si"_
RadlOeleclrlcoa, [lepta. de Nonna. y
Regtamenloa, Mexico 12, O.F.

The .pp1ication will SI.le _ I presenl
requl .emenlll lI'e in )'OUI c:ese. Thl. , 01
cou, .... a ll depends on wIl.1 det.il••re
covered in the reclproc.1 . g,eemenl be
tween youl counlry and Me. lc o. A photo
copy 0 ' YOU' present h.m lice nse will defi·
nltaly be ..ked '0' upoo submill ing your
appllc .tlon. All foreign . isllors will be
given. llcena& not e'oeIldlng one yea r
'rom lhe det e it wall issued and nollonger
than tn.e • • pifll tion date on you. vi" . If
~r nome license e 'pi.n ........rli..,
don 'l a xpect 10 receive a permUIO oper.t.
In Me. leO lor a longer term lhan _ I~
__ lUlled In your homeland,

No Aeclpr_1 Aor_lt. You say?

Ther, lItlll eaillts the PO$Sibilily 01 your
gelling a IImiled ham I~ here. ~
don" fret . The Me. iCan FCC (Sacratari.
de Communic.clones y Tr.n.port..
sen will ..Iabl illh ,he requl remenl. tha t
• hould be . a US 'ied in add il ion \0 tllDu l.
q ulramentll th at . ' e a l.a e dy . a t for n. llon·

a l a fl\llteur. lo-be. The lou.ist .ecei.....
vi... for no more lh.n .1. monlha, ao I'll. Ii·
ceese c:ould not bII inued for more Ih.n
thllt .mounl of lime. The Immigrant ha.IO
renew l'Ii' vi.. (FM-2I 88Ch r for II..
)'fI.lIrs. ~ he c:en be iuued • r ed I;'
....- 88Ch I'Mr uoon presenling a photo
copy 01 hill ......ec:t Immigralion p.apera.

In eilher c:eae, II~. COtM'ltlY doH no!
nave ••er.:iprocal .--....1 wilh Ma.1CO,
lhen Ih,.. 1..1lI a., 10 be la~en.

11 Marsll _. II ~ . pp1y lor • 11'111'
clasa IicenH . you will be lellled . \ 13
word. per m lnule. second<:III" .p
plic.nlS will be le.led .t 10 wo.ds per
mtnute, .nd tha beoginflll's will be t..s ted
at ~ word. per minute. The rest ricted li
cense (good lo r o ne ye•••ee nol .en..w·
able) does not requl ,e the code test.

21 T~ry. Thill includes e1er.:triclty,
InlIgnet ism, and ••d io communic.llon.
Yea, you g......1(1 it! All in Spanish and In
YOU' own WOlds! Whal bett.. irocentl...
could ~ nave for Druaning up on ~,
$p;oni$l'l, t Ii le' coming 10 Me.iCo?!

3) ~.rion.. You could COO'IlPiIIre
Ihisloa wnllen drl__S leal_ YOU" have to
kJ"lO* lhe Iawll and regul.lions of tM .ir·
Wllves her, in Mexico. jusl .. In .ny
count ry.

'Nhel her your c:ountry I>lIS " ,ec lproca l
lIgraemenl wit h Mex ico or not. you will be
•equired 10 sa nd in with your applica tion .
lelle. of .aapon. lll llily, where a n. llonal
lIma fllU' (one who has the same 01 higher
g rade licen,e tha n whal you a re applying
'or) s l. tes tl'l. t he will bIlcome . nponal·
b1e 'or you. Many 01 our 73 .eaders ha ....
a l...ady ",,1.b1illhed Iong-Ierm ' riends hlps
wilh dill..enl a xperienced Me. ic . n .ma·
teurs over lhe 'f""8" and perTlaps _ had
a n HeyeblIlIH or IWO t..llle<. So that
should nol: ",esenl • ",obIem lor you.

Study Ma l.rtal lor !lie .... ican nC"'I ?

Wh y don1~ w.i t,lo P"bIo A, Mooeer
M. XE1SR, Av. Schill", fI329. MeXiCO S,
O.F., and get l'li' book: Gu'. df! ElIludiO.
pIIrll la lJcenclll de Ra!1loaficioner1O
(Study GUldf! lor IIIe Hem Ra dio Amateur
tkerlU) in Spani.h a nd study up righ t
awa y! H.. c.n 1II.0 .ecomfnlffid to you
some olher raal lint! cucucaucee a . lIi1·
allia In Spanl.h as well , being Pre s ide nt of
the Amaleur Rad io League here in Me~ ico,

Whlch CI l lcena<I Do Y.... W.nt?

Well. I 'oaln, lhl1l onl y depen<ts on
'fOUl per$OII81 . kill. a nd kJ"lO*-how. CI...
I .nd CI.» II a,e .imllar (tile only dl l·
ference bei ng IhlIl~ C<ln I,_mil witn 1
kW wilh lhe CI... I license In certain
.reas and with 2!JO W.tt. will> lhe ClaN II
license in cert.ln areas. Thi. is all a . ·
pl.ined in det.i1 In the llbo¥e-rec:om
me"d.:! book .nd In Me,ico's oflici.1
"'IIul.l lona.

Arter IIpplylng lor your license, lhe Mex·
le.n governmenf will then .dvise you
wher.. you . hould go 10 take you. lelll' ; •
f..... monlh. will be g iven as a margin. So It
would be beSI 'or you 10 apply all f.r In .d·
.ance as poss ible 'or thelle tes lll If your
count ry has no biia ter.1 a greemen t wit h
Me.lco.

Since M••ico border. witll tile United
SlaIn, I kJ"lO* lhal I'Illny ama teurll 'rom
lhe US ";al l Ihl. counllY frequently and
some may ha.....umed thai lhoenl ill no
way to oper. te .,." in Me. ic:o. ",-.
1I'IeIeS$. my Idea here I'IaS been to helP~
lealize lhal you c:en operale as a legal .......
.Ieur here In Me. leO UPOf\ ' ulh lling tile
jIfOJI8f ' llQUi,--", _ thOugll lhera i.
no reciprocal .gr--.I bet_ the US
and Ma.lco. A Me.icen .maleur c:ennot
get I'll. US licen.. eilher. unln. he lulfill.
'equiremenlll asked by the FCC. And
when you think of it, Is n' l Ihls pa rt 01

amateur rad io? Don'1 'orget Ih.1 ''''''''It'.
worth getling Is worth w. i1ing for! H And
tl>.ni<s lIoain for ~r many line lell"S!

LIBERIA
Brotller Don.rd S telle., c.s,c.
EL2AUWB8HFY
Brolhers 01 the Holy Crou
St. Palrick High School
PO Box 1005
Monrovia
Republic 01 t iberia

Old ~ ..... hear of • lixed-frequenq
.mateu. net?

Anything c:en hap(lllfl in liberia' We ere
lletflng up. f l~ ed-f'eQuency net in the lor·
ly-meter blind .1 T.oeG MHz. II la not

li....ted 10 h ....I'equency rlldooa and il i.
no! limited 10 a tationl; In l.iber\a. "dually,
tile net i. in operation a l lhe presenl lime
.nd OX sf"tions, witl'l or wllllOul tra llic,
. re ",eICOO I,. to eheClc in. It meetll every
SiJnd<ly momlnog .t lero eight hundred
lulu .nd on oIhe. d.r-.t lero lIeVllfl hun·
d red zulu.

Then Why all Ihl. 1.lk a bout Ihe ' ixed
fraquency?

Well , Ihe Liberl. Rad io Amateu' As so
ci a tion is receiving .ome two dozen fl,ed
f<eqvency .adios. Tiley .re l1eal hk its and
will be converted .nd CIySI.11ed 'or 7.060
MHz. They will 'ar"llln Auoclatlon proper .
ty and will be 'enled OUl lor five doIla.s •
year (or less If ..-.nry).

Out Nonce-claa. oper.lors .'e permll·
led phone.t 7.060 MHz IlO Il\at lhey can
Ilarhcipata In lhe net acti";"... This i$
Import.nl lor lheir encouragement a nd .t
lhe same lime It fl\lIk.. our net communi·
c:etlon syslem mora etteeu..... This is •
very import.nl laclor lor uS here in Uberl.
whera phone••nd polIlal ....ice eithe. do
not exis t or are not dependabie . Novices
(and In some c.se., GIlne.als) ca nnot af·
fOld to buy ameteor-recro equipmenl . so
these fl.ed-'.equency recrce are gC>ing 10
lill 1I real need.

The 7.060-MI11 hequency is a kind of
"gel-togelher ' .equeney~ 101 l iberia a nd
the counl.ies wlll'lin hearIng d is la nce . SO

our ~ng oper.lor. lIhould ""'.... a mpla
opportunity 10 ~get out.w AI lhe same
time. lhey c:en talk 10 eadt other and lhey
c:en practiCe COde, 011 the al<. oommunI
c:etlng wltn 88Ch other by COde, W.. are e x·
CIted .DouI In.. 1111'- venlu,e.

The li ~ ed-f,equency net I. not f'leeIdeod in
many other countrl.., but lor uS It holds
ffI.1 promise.

THE NETHERLANDS
H. J. G. M_ma" Pf»DDV
lafld'foorl~ 33
211' OR A_ fIOul
rflll Nel'-la""',

RADI().AftIATEUR EXAMS

Twice a year, .prlng.nd 1. 11 , the Outch
amaleur..-adio ........ a ra held. All personll
wt>o want 10 "'" a 0 IIQInH (US MHz, no
code) or u pg' .de 10 C clas. (, .5 . nd high
er, no code) have 10 pa.. Ihl. e.am .

The ••am for Iha DutCh novice 0 II·
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C$'\M c:onslSIS 01 <40 mUltiple-choice
O lIon••bout Ir....mltter•. r~.

...1 Iilters. radIO rI'(IUllliool••nd I ~

cense conditionl. Th,.. • ..._. Ite
giwerllor uet'l O t ion; you must 111....1
leut 29 correct _ . 10 pass thl'
' Um wtlh good resu .

For the C license. you h."'" to l ill In 50
O....tlons .nd yoo h.... lne e l'loi<:e 01 100'
. n.we.. to ea<:h Quelllon, bul yOlJ rnuat
ha.... 35 .nswer. correct to gel a C ucenee.

For the 0 exa m, you h..... 75 mi nu tes to
complete . 11 the Queltlons. For the C
exam. you heve 30 mlnut... more t ime 10
l inl.....

""'- eX'm Is held In e large hall normally
IIU(I II .n e xhibUIon hall . Hundreds of
lablet and <:hairs ..e placed in thls_.
ITlOUI hall. with SPKe anough bet_
each table so that il i. imposeible 10 Ioolr.
.t YOU' neighbor's e "m papers.

The ..am Question. are bundled in a
.malilS-p.ge book le t. The . n.wers to Ihe
Quesllon. must be w, ltten down o n a com
puler term , so that the lorm. ca n be eereu
I. ted by a computer.

The OUlch .mal.... r-r.diO e ums are not
I'M, The cost I. 50 OUl ch guilder's .net
mull be paid In adv.nce 10 lne account 01
1M Outch PTT.

All .. passing lhe C eum. you can up
grade to ttle A $I"u. (.n bands. .11
modee~ For lhis AStllu'. you must pass.
<:ode eum 01 12 won:ts. minute.

The ,esult. 01 t.... IX.ms ,'e mailed 10
each person who t akes the e xam. It ta kes
th,.., week. before the ...ult. are mail ed.
In th e mea nlime. ho we...er, there re
.nother way 10 know the rescue.

Aller the ..a ms. Nat lon. 1 Oulc h Ama·
t...., A'dio Stalion PAl M has a speci.1
bloadc.st .bout lhe e"m 'esults. Tne
Outch teleYislon .Iso publilt>es tt>e r.
suit. on the HOulch Telet"'.t System.H

In 11l62.• 'otaol 011607 candidates came
to tl'll 0 I XilfTl. 2.29 persons look lhe C
•••m. So il is pl.,n to _Ihallhe interest
In ."".1....' , .diO is"'l' muc:h .live in Hol·
I.nd, '-lost 01 tnia inlerlll is due 10 the
code-I'ee e••m 01 11\1 C .nd 0 licenses.
bu t moat 01the . mateu rs Iry to masler the
cade '"e r lIome years wo rking on VHF
and UHF.

II y(lu paas a DulCh . m.teu,·radlo e . am
w,UI good resull •. you n....e 10 algn •
paper.• kind 01 conlrsc!. whic h s tates
lhal you .g,ee wilh tl\l license condition.
.nd that you'lI ag,.. w,tn rules to be laken
by the .ulhoritleS in tl\l lutu,e. So you ..e
19I...ng wilh rules that you dO not _

know 'Nell. i$fl'1 11\11 . Dr! " ....1

On lhe day 01 lhe e ••m. lhe OuICh
RIcI,o COnlrol Servioe haS • ......, bu.y job.
The ,e.son lor Ihi. i. th ll some amaleurs
lake tn e ir ra d io recei....s wittl them into
the exam blJllding 50 the y can recel...e the
a n.wers to .11 ttle Que. tlo n., VOIJ can'l
beii ....e II, bu t U 1.lhe Irulh , I'lIlell y(lU how
Ihi. wort<. out.

A person enters tM e X'm ,oom. takes
hi. e Iam II Quickly •• pos.ible. lhen
gaM . w.y.nd w. lk. to. pa"'ed car or.
~., room. In this (:Ir or ~el ,oom, hi.
Ir.....,. ..e wa iting lor him .nd lhey sort

out In no time the (:()fT..:1 .nsweB to t....
Q.-tlons. They dO Ii'll' ....ilh tile help 01
some II'!IIrt guys .nd • couple 01 book•.

Now lhey Ira nsm il .n the . nswers by
radio Inlo 1M e.am ,oom, where thei ,
Ille nds Ife w. lting with Ihe i, recei....r•. AI·
though Itle c tleck·ln .t ttle exam room i.
...ery .harp.•ome manage to bring their r.
eel",,"- .long.

Voo can imagine tha i t.... DUlch Radio
COnlrOl SerYi<:e <.fioe$ • 101 of ..dio di,_
liOn-l ind,ng . t lhe e • • m. _ t heard tlli.
.tory lor t.... firsl1ime, 111'IQugIl1 il ..... . a
joI<e! IIC"neo , I.st yea, I heard il wilh my
own ears on the F'-l bind 01' my ur r-.lio.

NEW ZEALAND
D. J, {De&} Chapm.n ZL2VR
459 Kennedy Atnd
N.pler
NewZ••land

ZL PREFIX CHANG ES

NZART made prapos,al9 to 11'", ,eguillo
ry body. lhe New Zeal.nd Posl DWell, 11\11
separall prefi Ies llhould be allocaled to
the ChlIlham 1.I.nd• . the Kerfnadec• .•nd
tM Auckla nd/Campbefl I.,.nds ....tlld 01
1M presenl IC, .,e., method of identillca·
,""-

The prQpOIlIl' _e Iidopted. and I,om
January 1. I~. 11\1 ZU-9 series will be
used as 100 lows : ZLCI - tor vi.itor. 10 New
Ze. land <no c h.nge): ZLl -4- lor m.ifl
la nd New zealand . I.e .. North 1. la nd .
Soultl lal. rid, and Stewa rt I.l.nd (no
c h.nge): ZL!>_ Anl a r<:t ica <no eh.nge);
ZL6- Ne w Zeal.nd Intruder Wale h 4no
chIngej; ZL1-Ch.tnAm Is la nd. : ZLB_
KetmIdecs: ZUl-Aucl<I.ndIClImpbeil I.,-

The Zl( ....ieI will be as 10I1ows: Zl(1
Cook Isl.nds (no <:1\1..1; ZK2-N' .... 4no
cIlIngej; ZK3- TOI<e1.u Islllnda (prl'rious,
ly ZM 7); ZK'. ZK.a·9-,eservoK1

The ZMII -9 _Ies will conlin.... to be
held in rele .......nd used on .pecial ccc•.
etcoe a t th e discre tion ot the Posl Oltice,
So. prel i. h unte rs and a ll otner Inle'811led
. m.le u, s . • s 01 J anuary 1, 19801, Itle re will
be. lew fT\Ofe prelixes . yall .ble by wor k·
ing tne New zea l. nd oll·.hore i.l.nd. ufl
der thei, ........ call.ign.,

THE AREC STORY CONnNUED

AAEC In lL loday c:onsi.l. 01 .bou1 1S
Sections .nd bet_ IlllO and 900 acti...
membefs. Because lhere Ife more AAEC
Secllon. in Auc kl. nd and Wellingion
regions IlIIn there "e Ulls'gns In t....
ZL1E a nd Zl2E .eries. th e New Zealand
POll OIl ice h• ••pproved ttle use 01 ZL6E
c.lI. In the Auckla nd region a nd ZL7E
c.ll. in th e We iling io n region. So when
you tlear such call. as ZL6EBA .nd
ZL7ECA. tlley are nol a pi..te .laUon or
tome rare OX. but AmatetJf Rad,o Emer·
gerw;y CorpS ".IIon' in lhe AUCkl.nd.nd
Wellington 'egional ....s operating_·
Iil8"CY COfTVT\oUnlcallons net_or"'. WI'Io
knows wl'lal t.... next SOye.aB will bling1 A
....n ..... incru.. In lhe Soutn IsI.nd pop
ul.tion could mean ZL6E a nd ZL9E c.ll
.igns lor AAEC.

Two leatu,es 01 AAEC in ZL are unique.
Bolh s tem Irom lhe POSI OIlice lecogni.
lion 01 the A.d lo Emergency Corp. tra m
illlinception.

The II,st un ique lellure I. Ihe di.tin<:·
U... c .H.lgn series allocaled lor AREC
st. llons in ......lch lhe lir.t leller 01 Mch
call.lgn 100 Iowing I.... prefi I is .Iw.~ .n
" E~. The SI«I" " E" (:IIISig... ident,ty

.t.lions~ In _""'"'" oommunI
cations lind wam oItMlr Ifmlleur$ not 10 In

terfere with .......1 ....y be urgenl or vital
t.. IIi<:_ No 0"_ country liaS the Idv....
I. ge of such' .ystem.

The other lea tu.. Is the a llo<:. lIon 01
spol Ireq uenc iea within or on the edge 01
th e amateUf ba nds .pecillcall y lor AREC
use. The"" are 3!iOO kHz, 3900 kHz. 1100
kHz,.nd the exc lu. i.... band 011900- 1925
kHz. Other Ireq uenc les may a lso be uted
lor AAEC communication. wt>en .nd II

lequiled.
In the ..rly days 01 AREC. • 11 eqUip

menl .... home-Ouitl .nd perlormanes
Ylfied consider.b1y dep,,"ding upon 1M
pill of I.... c:onstn.oc:tor.nd 1M .klll ollhe

operllor. Initl.lly• • U operlllon w•• on
ON. All operllOlS _ e ."".Ieurs _ ,

when In"Ol""" in l illd HI,cnea. hid to be
Iii anough to Irs "'" with tM _r(;fI par1ies
. nd carry the eIt.. weigllt 01 tllli' 'adio
equipment.IOO!

The pae,lwar years saw " '" IdIphon 01
war.-u' plu. equipment lor AAE C use.
Subsequently. special radio equi pment
wu developed a nd praduced lor AREC
use, inltl. lly AM . nd CWo a nd In the la . t
lew ye. ... SSB, the present AA EC ..... lor
l ie ld wor k belng TR 105s. while most ba. e
".Uon••nd lie ld-sea rch HQ .I.,iona .re
f'l'IO<1ern-day I..nacei",,"- .uil.ble lor OJ)

er.llon I,om emergency pow« .upplies.
""'- ..,..."t 01 modern .mateu, equip

ment flu revolutionized AAEC oper.
tlons. oper.IOIS now being .bIe 10 use
compleI equipmenl IlIIt w.. f'IOI dfNmed
01 in ye." gone by. J ....t.S HF equipment
tlad bflcOO'l\ol plentilul lor .mateurs. the
mig ra tion 01 VHF amateur. 10 the 2-meter
FM band .nd the esta blishmenl 01 repeat
ers has re voluti onized mobile a nd porla
ble opera tion ,

The tacllit+es lo r purely 10<:.1 com
municaUon. are e 'cellent• • net bec.ause
most VHF eqUipment i. M.i1y port.ble.
its sUillbllity lor emergancy .nd Ci"jl 0&
lense .ppllcaliool i. obriovI. Witn VHF
links bet_ t search t_.nd lieId-
_rch 1-10. now I mat....r. <10 not III...
to carry hea"'Y equipmenl , but jU$t • light
h.nd-hekl with an . delillonll blllfIfy sup
ply. and lhey Ife good lor _.1 hours 01
S&ar<:h .nd rl$(:U& wor k.

T..o org. niu tions ha.... been estab
lished and de...eloped a long with AAEC
.Ince 1948, The IlfSt 01 these , the seetce
a nd Aescue Org.nlzatlon. ia .ponsored
primarily by lhe CMI A...iation DiYision 01
lhe '-linl.l ry 01 Trans port .nd tile PoIiee
Oepar1menl. Any searen lor mining per.
sons or lor mining air<:rllt comes ufldet
lhe <:onlrol 01 one or 1M 01_ of theSe
per_I departments. and AAEC hal

the <:onlinuing lOIe in tI'" prooi.1on 01
communicIllOnI 10 and I,om the lield .nd
lrequenlly in the lleid as well. AREC is I~

nanced by .n .nnual g..nt f,om th e
Search .nd Reteue Organization.

AA EC . 110 tlas a role In the CI...II
Dele ns e Communica tion. Network. pro
yidlng ttle communication between Ciyil
Delense Headq ua rte rs and the Sector
Poets in most Ciyil Delense " ....

The plesent Otlicer com"".nd,ng ot lhe
Z1. AAEC. Ron Morgan Zt.2GClIZL2EX. is
Quoted here 10 conclude Il'1iS ,""'"'" 01
lhe .......gerw;y .maleur IIIYic:e IS il
exi.l. in~ Zeal.nd:

HAs t.... I.tesl in t.... Ii"" 01' OCs of
AAEC. lam ' wlte 01 the wor.... the pla ...
ning. and lhe ellorl. Iha l ha"" been pu l I...
to lhe development 01 the AAEC 01 today
by my predecessors and <:onscioo. 01 the
need 10 continue to make ....e ry . l lorl to
preserve Ihe good 'epute In Wh ich the
Corps ia he ld. To me, a mateur ..dlo I. Ihe
gre.test hObt>y in the wor ld, AFiEC I. the
a.l«t of .mal..... radio 11'111 can be 01""'
yice to 1M eommutlity. • nd in return lor
the prIyllege of en;oylng lhe hObt>y. I
believe thai I• • nd ew.ryother ZL ,adio.m-
ateur, 100. ow.. support 10 tM CotPl.~

AWARDS

~ber the Hast ing. Centenni.1
Awa rd. 0001 hou'. GMT. Feb/u.ry 1, 19801,
until 2400 hoor. GMT. Febru.ry 29. 1984 ,
All ba nd., .11 modes; s ee last mon th'. col·
um n lor del.ll. 01 contacts required.

BrTS "N' PIECES

Recenlly• • notner World COmmuniocI
tiona VHr l<:'Iivity took place .1 tM
Hawtr... Bay Roy.1 Show (County F.,,')
_ tM N. pier and Haiti" Br.nches
01 NZART combined 10 dl.pl.y ."".t....r

,adiO to t.... pu bli<:. Oufing tl\l tlVee days
of tl'll Royal Show. tl\l combi,*,

Bran<:tMls _ e .lloCIted t.... special
call.ign 01 ZJ.1NfCY .nd oper.,ed .~

,_ . llIiooIlrorn "'" dlspl'y lIand .tlhe
show, AIIO, they hid IIl1ic d ispl. ys 01
AAEC equipmenl, old .nd pr-esent day.
IOf\'Ie vintage ..dio eqUipment, and
present-d. y If.nteet_•.

Thefe were ttlree wor...ing ema teur sta
t ion a. o ne on 2(1115110 ""'te rs, one 00 40
meler•• • nd lhe othe r 00 2 ""'te rs lor local
communlu hon.. PropagaUon was no l
good lor the HF band•• bu t some e xcel·
lenl 0S0a were made wllh US . mal......
and oItoen. thai helped to demonS!flle
1Jl\I1 ..... r-.lio to I.... publlf;.

n-e wIS . Ihird toaellon to the dlspl.y
..mer-e the public could touch speci.1 di.
pl.y II ..... such ... vintage 'eceMw
luned to the IoCII bloadCI.1 .Iatlon...III
lhe OUlput led into. scope allowing the
pallerns 01 lhe c."ler a nd the sound!
speech. These "lou<:tl" dl.play Item.
prOVed WIlY populaf with young and Ol d
al ike .

In 'n earlier col umn. when I described
the na llOn.1 org.anluUon 01.mlleur ra dio
In ZL, it has been pointed oot 10 me 11'111 I
I.Hed to Indicale clNrly lhe method by

wI'Ii(:n our presidenl II eI'lOeen.
NZAAT i. probably one 01 the lew .

IIOfIII ,ldioorg.aniut__e the ........
bert .,.et tM presi.,.,.t ...-y two years.
For t.... bienni.1 flI..: IIOn•. nomi .....,ion.
Ite c.Ued lor a ll ollices. including lhal 01
the president. so here In ZL lhe member.
01 NZA RT elec l thei , pre.idenl, unli ke
oth er national org.nlzlliOO. whlc tl . p
point tram one 01 Ihe e lec ted eOlJ ncii or
e Ieculive.

Feblu.ry i. th e month when a ll NZA AT
Br.nclllS Ite m.king I_ iSh prepa...
lion. lor the Nat iotlll Field Day COnlesl.
Thll yea,. SO I'm tOld. there will be •
al«l.1 Ylleam oper.ting one 01 the non
lClive Br.n<:tMls IOf\'Iewhefe In the NoIln
1.I.nd,

Good luc'" to lhe YL team; lhe ,, ' r. mul
tiplier .nd contacl points wHI be appr.
<:i.ted by . 11 Na liona l Fie ld D.y parli(:l.
panl teams.

More SO-year certiflcatea 10 member. 01
Ih. ZL Old-Time r. Club ha ye been inued
CongratUla tions 10 lhe lOllOWing: M. D.
'-la llOll ZLlNW, Ta ura ng. ; S. C. Ba.ey·
Slock ZLl NX. Tauranga; Waolly Briden
Z1.1 PN. Auc...land; George Anderson
zt2JG. W.ikaflle: Jack Moore zt2J '-l.
Fielding.

011111 to rerr... . ot>er: June 1-.1, 19&t_

lhe NZAAT Rose City COnlerence .1
Pal..-ston NoIlh. II you .11 planning •
trip to lL aboullhal time. you wHi be most
wet<:ome .t our .nnUlt conventlon. E...
Qulrles to the Rolle City COn!flfence. PO
BoI 1718. Pa l.....'.lon NOrlh. New Zea·
i.nd , or 10 me at my ho me OTH.

~L
II

NORWAY
atom-Hugo Ark LA5 YJ
N- 3720 AfH1ebU
Norwa y

Since my la.t column Ihere haye been
.ome Inte res t ing . ctiYltle . In Norway. 0 1
.pecl.1 Inlerest wa' Ihe yearly na tional
con......tlon 01 NAAL, held in Bodo. In
norlhern Norway. Thl. year'. election.
seemed both to undet1lfMl the dillerences
between lhe 1-10 member••nd t.... ordi·
...ry rr.,otwH and to IfTIOOIh them 001. I
~"hlt·........t democra<:y I. all .bou1.
i. It f'IOI1
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M•. Odd Ande,sl," I.om the Norwegian
Telacommu nlcall on 01.8I< to.at In 0 510
gave a speech on Ihe new Ilcen$<l . egu la ·
lIons lxpecled to be' In ...... Word abou t a
promised A ll~nH 0 ' 600 Wall a output
was very popula . In,o.matlon 'or the nea r·
Iy 100 memtler$ gal~_replesenllng

abotll I th ird 01 I.... tot l l voting membe'r·
Ship.

At a OXHulon earlier Ihat morning. All
Almedal LASQK Innounced Ihll ttley a'e
a t WOfl< geltlng Peter I I$land ,ecognlzed
IS a new oxec counlry (Whlctl by now
may alrudy "&",, been contirmed\. He
also said tllat a NOfWeQlan Antl rc llc . x
pedilion will take place In lit. 1964.•nd
tlla t Itley ..... wo od ng 10... 1"&1 some of
lhe members 01 IIIaI e .pedllion will be'
llam oper.IOI'$. Rangna' Scholberg
LA7FO and Mall'lilS Bjerrang LA5NM.
well«nown operatOl'$ lrom JX· and JW·
land. held an interestIng _lion abotlt
operation from lhe A' cl ic.

The co"",,"lIon was an ab.o...." ...c
cen. and the two Ioca.I Melion. of NRRL
the Bodo and Fausk. g'ouPS. could not

"&",, been ptaisec1 _'ot I",", e .ee1""1
planning and lhe amoollwunnlng ....
SiOnS.

OX CONVENTION

AI lhe .nnual OX con-.llon .n Oslo.
mosl of lhe ..alem Norw.y membel's of
the LAOX group ..... g.llhefed to elecl •

new president and """"a of t.... llO.IIrd.
An ...,Iortunale aceidenllo Slig Llndt>lom
LA7J O a wee!< tIelore kapl memberll 'rom
cenlral Norway away Irom the con-.t,Ofl
and kept the mood 01 tile /Meting .alheo'
low, Ha ppHy. LA7J O aurvlved the ' a ll I ,om
his 16-me tlll" 14-1001) Iowel", He te11 head
Ii'SI . • nd II la I mystery how he wlS able
10 survl"" wilhoul .ny g,• • ter ha ,m Ihan
broken and crushed . ,ms, although I'lia
eondillon w. s ""ry aerioua 'Of Ihe li'st
coupl. 01dl Ys.

Svein C.ensl ad LA3XI WIS .Iecled ..
lhe new p,esldanl 0 ' Ihe LAOX g'oup. His
p.edecessor was the la le LAIKI. a nd tee
p.n ldenllal ch. l, had been .mply for
nea.ly a yea , since 110 one ,eally wa nted to
touch Ihe mamory 0 ' o ur high ly .aspecled
and beloved 1.lend LAIKI, No.way's wal l·
known top OXe ' 10' many yea.s , Th. memo
bers 0' Ihs boa.d ,.n Ihe LAOX g.oup In
Ihe meantime and did a good job,

K.'e LA2GV was p,esenled Ihe trophy
10. being Iha top-score NOfweglan ope.a·
10. In the SAC con test, 1982, In the si ng le
ope,atOflaliba nd class. lA2GV h.d won
tne sams trophy beroee. .nd I h.d th.
g.eat pls.s u,s 01 .ecelvlng th. troplly on
his beha ll.

The LAOX group 15 IIO W looIr.ing InlO
how 10 II'lt SMt AGO tocarne over and la lk

about his OXpeditions 10 ou' membars: il
also lai~ with a couple of ra lhfH i~

leresling oroje(:ls wIllctl the bOard seems
10 be keeping secret!

MALPElO OXPEOfTlON

Hurr.y. Colombia! You dld II' HKlro
(Malpelo) ...,t on lhe a ir. The wtIoIe world
was wSlllng , a nd you gave il 10 us. ....nd
cono,.lul.lions 'or an • •eeIlent oper•.
lion , wIlleh must ha'<t' been ""'Y lhor ough.
l:f PI_ ,ed, wllh a touch 01 the good old
d. ys In It n<)\ a lout worn. no irrita tion
over lhe otten-I~get QpeoratOl'$ lrying
10 wort< Ihem. TIl ls operallon was some
Ihlng a ll ihe members 01 th.,t cr_ COUld
be Pfoud of.

We hat. In Eu.ope 100 well 'emember a
~f\ai n pylt operalion 1101 100 long a lilO
wIlich wjlj go mtc legend as on. 0 ' the
poorest SSB operat ions Irom a ra'. place
In yea.s . Bul a Getman g'oup put that a ll
.Ighl aga in. That g 'ou p actually a lways
does a good job. so anyth ing else hom
thai s ida would have been a Shock, The
Colombians did their a llan to stra ighten
this out In a tremendous manner. Thanks
again, guys: good work.

OXers, well, Ws l ime 10 look for Eu.ope
on Ihe lower bands aga in.

40 has as always been Vflry good, bul
wh. n you afe .eading th is , 80 and 160 will
be at thel. peak 10 many areas, Remem
ber, keep c lea r 01 lhe OX windows . You
never know, day or night. whetl the bands
will open. Mos t o l lhe day and nlgtll lhe<.
will be open ings 110m Scandinavia bol h
on 40 and 80 met ...., lowa.d North ....mer·

lea .nd Japan. USI-'l in il 'fOi..... inler·
esled In eome good OX asoa.

Mew counl'les _.11 &I. w. illng 'ot .~

clude Ketmadec, Clipperton. Chi na.
8ouYel, Peter t 1. land, and san Feh .
Wt>en will lhey come? Ketmadec i, d ue.

Ch ina has been wotk ed by many, bul lhe
,eal? We 'll w••1 . nd -. WOO'I w.? me
IhIlllof I new one I••tw.ys lhere••nd lhe
pleasu,• • ller WOI'1< lng ii, as _ I. Hours 01
. ...ined list eni ng, inlensl"" calli ng, .nd
then lhe 1eel loo 0 ' your hftarl doing. cec
pl. 01 . . ... bealS when your ca ll is re
lurned. And lhen lhe MI'VOU' Irembl. in
YOU' volce when confirming and g iving
your report, tllar. wh.1 .I's a ll .,boul!
Thank. 10 lhe g uys g iving u. that pleasu.e
01 wQri<loo lhem.

.... '

.~~. " '. '"
PAPUA NEW GUINEA

S.lgl F,eymadl P29NSF

PO Bo~ 185
R.b.ul
Papult New GU/fNllt

This will be my I.st contr ibu tion Irom
Papua N.w Guinea . In lael,.s I w, lt8 this ,
the atallon has .I.e. dy been d lsmanlled
.nd the antennas have been lak.n dow n.
....11 Ih. ham 11'"" Is packed and en .oute 10
VK. P29NSF wenl ORT on Dc tobel 3, 1983,

and will .eemerga as VK4VSF 110m
B.lsbane.

W. have spenl 22 y.a.s In Papua New
Guinea and been wllness to g'l8t
Changes In th. country. We l1a•••een lhe
peaeelul transg,ession ' rom Ausl•• II.n
adminisl.atlon to HI11lO"'iJfnment 10 II'\<
depenclence in 197!), W. h.ve pee-
pl. en>efll'l 'rom the Slone ge InlO the
20th cenlury. I haVfl been. P2 amaleu, lor
3 '10 yeals and enjoyed II Immensely. An
exeel lenl loca llon, good equ lpmenl. and.
hUiband ready to Indutll'l l'llfY wIllm con
necled wllh amateu, ,adio made II . pI-ea.

.ute 10opel"ale. II has been lun being . OX
lIal ion; being al lhe .ecelvlng and of
pileups gives you a good leeling and II i.
""'Y good experience. However• • 1 limes I
llave had 10 00 QRT because some aper.

alOl'$ ""''''' no d iselpll... ot ma~.
On Sepll:lfl'l(ler 20.1983, . 1 0153 GMT, I

wort<ed VK4M ....L aerona ul ical mobil., op
Malot Barry. on 15m en ,oule 10 Bi.k in
Wesllria n, lhenefl Manila Ind Hong KOI'l(l
Ther. is Quil•• story auached 10 Ihls one.

The a irc,alt.• 41-yea. -okl OC3, saw_·
Yioce with l he US Army du ring Wot1d W. , II
and w.,s boughl by . ret i,ed pilot whO 11_
II 10 Hong Kong 'ot c..llla y Pac.l.e . It
beca.me Ihal a.r1I...·s lirs l .i,c,. tt .nd
Ilew lhe Hong KonQ-IC>Sydney fUn carry.
Ing passengers and mall.

In 1963. lhe Old girl willS Sold 10 M.~

oaled Terrilory Airline (MAL heneI lhe
ca lls ignl and "_ in Papua N_ Qu•.

lot 10 years. Wt>en ,,"HlI A.r1lnes of
Papua New Guinea. bought OUI MAL lhe
0C3 wenl 10 bush pilots of Q.-nsl.nd,
The 0C3 pl.,yed a majOf roe 10< bush
pilots lor anol he< 10 yea~.

Now Cathay Pac lllc h.s boughl the old
blrd back to d isplay her In Ihei r museum.n
Hong Kong..... l itt ing ,el i.emenl ! TIle a l, ·
e ra tt made a noslalg ic IIIghl mto Pot!
MOfesby on Septamber 19 undef liS orlgl·
nal C.,lhay regist.ation, VA·HOB, on one
s ide a nd the Manda led Terrllory regls tra·
tion, VH·MAL on the Olh•• side. TIle a i, ·
crall Is pa inled in o rigina l Ca thay Pac ific
colors.

Attar reluellng in Port Mor.sby, Ih. OC3
Ilew 10 Wewak and made an overnigh t
SlOp there. , WOf~ed th••tenon VK4 MAl
aeronautical mobile en route Wawak to
Biak a nd consider mysel l privileged to
ha ve had tha contact.

The a i,c .aU was due In Hong Kong In
time IOf Ihe 371h anniVflfury 0 ' Cathay
Pacille on Septamber 23. Every "Te r.
ritOfian"' has a sott Spol lor DC3 al,eralt ,
as lh.y gaVfl wonderlu llletVlee to lhe tr.v·
ellng publiC In this counlry In lhe past.
Many a lime have ... flown ".ide-laddle"
In a 0C3' Nowadays Boeing 7015 alld
F26s a.e used by ....ir Nl ugine, bu t _ .1

•

T1te aurhof " .. t ile pI..,~ 0 1~,a"';ng a trophy 10 K. re L UGV. He was tile t~'COffI

N~;af! op«al.,., if! llIe SAC CO/'I '.ar in 1962
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MfY 10 operale I.om Porlugal. AI l!lil lime,
_ have reciprocity wilh the 100IowIng
counlrles: Wesl Gerrnal'ly. Aust.... Bel
g;om. Oenrnark, Holland, Switzer1and, S_
den, UnIted Slalflll of AmerIca, England,
Canada. Morocco, Slalll, Venezuel., SOulh
Alrlca.•ee Bolivia. MOfe details aboul thll
will be given in the 'ulure .

The s latloolhat ...e h. v" In REP II cern
POled 01. Y.asu Iran_lver (FT.\102 OM),
.n FCl102 .ntenna coupler. an SP.\lOI ••
lemal speake<. and an FV-90l OM, all thia
oflered by Yaesu Musen in Japan. We alto
work on VHF using I KenwoodIr~.

On the .ir. mostly vound the OX IfllQ.....
cieI, _ mighl Mar Port'-9 'e"- I'\amS using
_.1 modes 01 tr.llSfllissiofl_SSB. ON.
SSTV• • oe ATTY. Some 0' lhem (very lew)
a re . 110 act ive Ih.ough Ihe sal~ l i tes IOf
ham ule. II may be 01 Inle,esl 10 you to
know Ihat we ha"" 15 ,e pes te rs on VH F and
2onUHF.

w" have our weekly ~ing on Monday
.1 2100 IocaItirne. II you are in Usbon, you
... kincly Inviled to ";sil REP's headquaI.

t.... rIgI'Il in me Ilea" 0/ Usbon. Ust NQ.
~,our IIO'XlInend F...... FIoM wmv
calTlfl 10 see ul .I'ld signed II'I!I Honou<'a

"""Ou. addresl Is Rua O. Pedro V. 7..••
phone 361186. Just In case you lorget the
add,esl, you may conlacl me ill phone
numIlef 2688318 during II>!! evenings.

TAIWAN
Tim Chart BV2A18V2B
P080~ ~5.fT

ra~. r.iwen 107
RiIWbHc 01 China

To <lif8CI me .ttention of our people 10
the c:ontlibution of oonwnunicalions lo
....rd workl peace .nd soci.1 dlrwelop
"...,..ta. lhe Di.ec:lorate Gener.l 01 Posts.
Republic;ol CIlina, has released. sel 01IWO
ala mpe for COf1VTIItfflOflling the World Com
munlcatlonl Yeal. Also, Chinese Postl Ind
TI l! (lOt1"""nl<:llliofls Departmenl has IInal·
ly g..nled permissiofl lO a group oIlt.lien
I'Iarm .llowlng lhern 10 operate In Tal",an.

The OXpedilion group. consisting 01

II'lre8"*,obiios Qnalead 0/ four as~
ly reoorted) 0/ II>!! ARt DX Blue Team
(I2MOP/B'o', 12BVSIIlV, and l2NYf'W\Il ...
r!IIed Irt T.ipel oro Septemb!lr 18 .... KLM AIr·
linn, They ...... settled In a new hotel,
"Long tne." close 10 BV2A1BV2B.

On Seplem ber 19, Mr. Hu, SflCffll'ry of
the China Radio Association, len t l'Iands 10
la ke delivery of two I..nsceivers (lC.7.fO,1C
2KL).1'ld _soriflll I.om lhe cuslorna It
IheCKS InlernaliOnal Alrport..f5 kilornel_
lrom T.ioel City. A~I equNalenllo US
$150 apcwo.imatety inslead of 1;US10fnI; du
ty P'Y"WII was pl,,*, lor .......anty 0/ SFliJ>
ping allimporled .melflll out of the counlry
(ROC) ...lthln si~ monlhs. As a .....Uer of
lacl. all IIgs lilt '" operilion ware duly re
Ih lpped O<Jt and llle depo$ll money w.s re
funded ...llhoul any p!'oblem.

The Imported equlpmenl with a
2 el_,t ragi .nd a ~lcallribander W!Irfl

sel up at a OTH ..... public; paIk oro lhe
roof on • l:Mtory buik)'ng """ich la ~
dooA lor .nlerna Inalall.llons and IIO'Xl
lor both ..,;eiving and Iransmitting purpoe.
ea. The OXpediIIon alalion ...as dismantled
on September 2..,. hal f day ea1Iier t!>an the
set a<:hedule bec. use 01 • Slrong dlMIlop
Ing.nd a p;woachlng typhoon.

This Inltlll e.pedltlon .ctlvlty was highly
ev.I ....led by us. Local .uthoritles'le glad
10 _lllat Ihrough .maleur radio, ..... 1l.aYIt

• •

lheir goal. The time 01 the .aca and Ihe
number 01 detected transmi tters dete!'
mine one's place In Ihe conlest.

PORTUGAL
Lulz Miguel de Souu CTofUE
PO 80~ 32
S. Joao do ESloril
2765 Ponugal

It iI ...ilh (lfM.t PiN-tUre.nd personal sal·
is laet ion lhall Wl'ite mit lirsl oolurnn lor 73
I wilt empI'\aSile soma aspscts 01' me Oldest
aqoc;iation of radiO .......teurs _ have in
PorIugal. known as Fl€P-Rede 00. Emili'
sorea Portugueses.

REP was IlrSl lO<Jnded in December 01
1926 by M" O. Eugenio de Avilez, lormefly
CT1AE, .nd otller enthusiasts. II now hIlS
appro.lmatfHy 1900 ~s. mare Ih.n
50% 01 ee PorIuguae& hams. In 19110, it
was recognized as • public ullllly by the
.,........,.ot.

According 10 REP'I conslilution, _
/laVe elections -r 1_ years 10 elect our
60atd of DI.ec:lors , and .n A.nnuaJ Gener.1
Meeting II held to presenl .nd approve ..
porIs of the past yea" Including lhe ec
counls.

Being. member 01 IAAU. REP offers . 101
o f seMC8S to its~~.These are a few
of lhem; rec:eption .nd shlpmenl of OSL
ea.rcls lrom and 10 otl'ler bureaus. !>arldllng
lhe papeowool< reQUI.-.d lor ""amlnallons
and,.... IIQel " •.-at of 11.ell, mobile,
or porIable IIQel ,. SUJl(lIy of lechnIcaJ
boc:t;s. and publication 01 lIle REP maga
zine or .n Inlormallve sheel -r till..
months. In elll'ler of these IWO publlcallone,
rnernberl h. ve Ihe la test news ilboul OX,
e lecl.o nlcs , IWilrdl, lelec:ommunlcalloos
vi....Iellte. and oilier Import ant mellMs.

E-r year, we celebral" our .nnlverury
.nd have a .egional conlll'll on VHF.nd HF
"';Ih .11 tl>!! Portuone regions fCT1H. CT2,

=>
On Mondays.t 2230 Ioeal time. a 'adlO

bulletin I. Ira fl$l1lllled by CTIREP Ihrough
II>!! repMters and .ISO on 8O-meI!It' pI'Ionfl

In ~llion to tllis , REP gi_ ,,"Istanee 10
all 'Ofelgn harn$ who ...Ish to operate Irom
Ihls country. FOf lhole Inlerested. we only
need . 1"11 ,,, . eq u"sllng thll service.

OMlng 10 the e.lslence of .eciprocal
sgr.......,11 ...itl'l some counlrlll'l, II II very

,

cr<tUE in his .~~.

•

(c) JunlOf' under 18 ;
(d) men more Ih a n 18 :
(e) senlOfS over "0.

Womao, Juniors, and men are Ipp..lsed
II a collec:tive al'ld as a team. The leams
taking part in lhe lop compeliUon-the
Championship 01 Pol.nd-repl..-.I prO>'
inees. The number 01 partakers from any
province is 10 be limited to Ih."" in all
categories. Il'ldi'<idual conlestants can
I.ke part in 01...." competitions.

Every p,rticip.ntln the contest brings.
•• dlo receiver with .nlenn.s 01 on,,', o wn.
• m.gne tic compau or the otner one, a
...rlllw.lch. a nd . medical certi fic.le 01
one', heall h. The use 01 ...ee .eceiver
wit h noI_ del.et.bIe a l a disl.nce 01 10
mel_ i' forbiOden.

The org.aniZer of lhe conlesl ptowides

-r partic;ipanl with. map 01 lhe <XJn.

lesll.....in. The t.....inol' Inacont_lls 10
be predominantly .rtlQreoul .nd dll
lerences in ne levell c.nno! be greater
th.n 200 rretere.

Five radi o lra na mltte rs a re to be pl. ced
er dll tances n.ol less than 750 meters
Irom each Olh.... The overall length I.om
tl>!! ".rt through lransrnll1er number 5 is
10 be .. .-& kilomal... menursd on lhe
map. The lransmltl_ ere 10 be hidden so
.. not to be _ aI • distance of 3 to 5
met_. The Iransmitters musl not be
p1ac«l in buildingl or impenet..b1e
pl.ces.

In each band, work lhe 5 I.anlmillers
succ"sslvely: II rl l mlnule-lransmlller
number 1. eeecrc mmute-c-tranemnter
number 2. , .. Ilfth mlnule-I,.namiller
number S, si .th mlnute-I..nsmiller num
ber 1. 'nd SO on.

The emission Al (teleg..phy wlthoul
modUlation) is UMd In lhe 3-5-Mttz Mnd
.nd 1.2 (telegr.phy "'; Ih modulallon) Is
uMd In lhe I.f.f.MHz band.~
keying 'ale is 30-"5 marks ImI1lfJta, Alllhe
trl nl m illerl . re 10 operate bel l at thl!
l ame f.equency: 3500-3600 kHZ In Ihe
3.5-MHz band. a nd 1....500- 1.... &45 kHz In
Iha ,....-MHI blond. The power OUlpul 01
I••nsmltter' Is to be 3·5 W lind II>!! ".blil.
Iy of l..-queney not WOfM Iha n 0.05%,

Aft_ a ,I.rt signal one minute belore
the kaylng 01 lhe liral I..nsrnott_, com
pelllora In I~n groupe run along al·
leyways SG-250 mel ...1 In lengill. When

Illey Ir" a l the ends. lhei. ra d io receiverl
.r. s witched on.nd Illey begin 10 look IOf
the tr.nlmi ll erl, The sequence 01 delec·
lion is optlon. l; however, If.nsmlUer
number 5 m uSI be lound obllga lOflly and
as Ihe I.st Tr.nsmiller number S endl llS
key ing when all lhe competitorl .eac h

•

POLAND
J.,..., SC-ymcu~

78· 200 Blal OQerd
Buc.zk.2/3
Pol. nd

RADIQ.LOCATION CONTEST

Amateur ..dlo--locallon conlesll In
PoI.nd .." becoming _ .nd _
popul••, The RadiO-loo;allon ConI..1 Is
organlza(lln two MAdS. 3.5 MHz al'ld 1....
MHZ, COmpetitlQnt In each ba l'ld a,. sepa.
ral', Eve<y entranl tor t!'le competilion can
compete In both bandS or In only one 01
Ihem. All part ic lpa nl l 01 II,. eont"t . re
divided Into Ihe foll owing caleoarl". ,
(al wornafl Irrespecllve o f age;
(blteenageB (boys a nd girls under 15 on
J a _ ry 1st oflhe )'N' 01 lhe cont"t);

DC3s .u, Still ...ilh Itle P. pu. New Guinea
o.t_ Force.

What _ Irom ttle P2 a ....teur scene?

A.- ........ 1is Bob P29PR. e .·VS5RP.1'ld
-G3REP. Bob has Just joined ttle PosI.1'ld
Te lacommunlc. Uon Corporation In Porl
MOfesby. He has. Ken...ood T5--180 . nd is
. ctlve ma inly o n CW on a ll bands . Bob
hopes 10 put P2 back on the CW ma pl His
laworlte ba nd 11 1.8 MH:, but hi! hal lound
II>!! noise level e.trem&ly high, Bob
.-portl rNSOIWlble success on 80m, but
as,... has no! managed to gel In to W~al'ld

on l!>at band.
No doubt the r.nkl 01amat""'~ will be

1.....1ed In Papua "'"' Guinea as the OK
Tedl Mine becomes lu lly oper.Uonal in
the Wel tern Province, Alrud'y on tl>!! air
Irom Tabub ll ere JOhn P29HJ S .nd Stan
P29S0.

TI>!! PI PUiln MolOf Sports Club In Porl
Moresby I>!!ld ita Innual Independence
Weekend Gar Rally It.rting .t 8 pm on
Seplember U .nd ending at 9 am on sep
tember 18. Throughout lhe _toc0mmu

nications _e malnlal"*' by rMo,!boo1 01
lhe Papua N_ Guinea Amateu, RildiO
Society. The communlcalions aspect ...as
an unqualified SUCCIISI ...Ith stations
wor king th rough the Mores by repeeter
a nd Ilm ple• ••nd as Ihe rally moved tur
tllM . w.y Irom Porl Moresby, on " Om cur
Ing tl>!! day ;II\d on8Om.t night.

Twent~ tearnt partiCipated In the
r.lly. ,mongstl,*" .1. entries from Aus
Ir,lIa.. Oper.ting Irom 0 cer w.. Pet",
P29HUIGZIJK, maintaining conleet; tl>!! (Ii.

•.elor of e'"eIlts. Wayne P29ZNW, upheld
COI'I'W1'loImlutions trom .no!...." VOlIlICIe;
II>!! VOlIllcle seWng UP control was manned
by Bob P29BS. Fln. lly. ilnd bringing up
the reer In the sweep veh ic le , • sturdy
..WO to ensure th . , .11 cars had managt'd
to gel th,ough . ,Iely, ...a s Pa ul P29HPL
M' nned .elay stations were In operation,
es ......1as lield stations, and Rick P29ZFS
wes WOtI<lng as ......nned 2m <epe&I ....
The complele success of tl>!! l,ldepeoI ..
dence Weekend Ga. Rally nas conwinced
Ofg&nlzers 10 I>old Ilmll.. _Is IlVougtl-
oulthe y@arand Peter P29HUK Intends to
participate as navlga tOf In the ne . I one.
Good wOfk by the PNGARS!

The weeke nd 01 OctObel 15- 16 IIW ec
tlvlty IOf the J.mbol"" 01 the Air .nd the
Goveroor Gener.1 o t Papua Hew Guinea
opened lhe _t on P29JOA. Widespread
Int...esl was created, not only amongsl
guides al'ld scoutl, but also.mong police
cadell ...Ith a ........ to forming. pollcct
.sdlo club.

SO much from me and lrom Pa pua H_
Guinea a nd my best ...Is hes to,,~.
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SSA MEMBERSHIP FEE

Too t988 membership fee I. 195 SW.
d l.h kronor ~aPPlo~lmal el.,. 25 US dollars).
The leaglia Inues fhe membership ma p ·
zlne, QTC, eI....en limn a year, run. the
OSL bur.... u, a nd~ Swedl,h r. dlo
smateurs In various Imporlanl w. y, . The
WOI"k 'or the club I. done 'O'Olunl.rily. The
only salarlfld employees are cleric' at lhe
headQuartfll'S In Stockholm.

WEST GERMANY
!q// Beyer OJ3NW
Op""amp 14
3300 Btaunschwe;g
F..wral Republic of a.m../fy

INTEflAADtO 'a3

On lhe workf, I.rgest I.;rlllounda, the
Inlerradio '83 opened it. galH Irom Octo
ber 26-30. 1983. in Har'lf'\O'ifil, Germany.

Because 01 the .Ize of lhe ..hibillon
arN and lhe vartoua actlviti.. taking
p!8CfI a l the same lime, I firat found my.
sail at a poultry show. Bul finally I arrived
81 halt 19, the place 10 "-' raolo ama·
taur., compular Ireak• • e1aclronlc. hobby

anthu.lasl., and • ' a ir number 01 equip.
ITIfIrlI a nd componenl manufacturer• .

The aJlPfo.imat~y SO boOth. wera ee
cupied by a dozen eqUipment manul.clur.
.... ha ll a dozen compularlirm., a.imllar
number 01 componenl manul.ctureraldls
tribulors, a nd some Ilrm. oIlerlng sotl·
wa re ,upport, book., and mI8C9l1.roeou.
matarl.1 needed 10 organize lhe h.m
shack, More than • dozen Inlll luUoos
were rapreaented, Including the nation
al radlo-amalaur organlzslloo DARC,
AMSAT-DL, DIG, a nd other,.

Abo ut 8500 PeOple. In.cluding the pra.l.
den t, 01 na llooal radio-a ma teur .ocletles
Irom Eng la nd , Lu. ..mbo urg, Swaden,
Spain, and The Net herl.nd. , vls lled the
convention a nd many o f them took the op
po rtunity to join the presentatio n. provld·
ed In Iwo meeting room'. Psper. present
ed Included AMTOR, EM E, and OSC...R 10.
An Indoor " Bl llr·Ga rten" prOVided plenty
o . room for get·loge ther. with old and new
Irlends and for the u'u.1 amall la lk.

The meeting 01th e Oller...w . boul l OO
participants a nd Ba ld ur Drobnlca DJ6S1
showfld a 111m a bou t his aarller Glorioso
a nd Juan d a Nova DXpedltlon. Baldu, an
. wered Qliastlon. 00 the lIt·' . ted lou' to
Spr.tly. o . caur.., but 1000unalel.,. he was
nollorced 10 dwfIIt on lhe deI.ll. Oller and
0\I8f aga in.

Aboul 250 young .tudenlS weta .hown
.round and man.,. 01 them joined cl.....
held on lundalTlflrll . ls 01 e1actfOlll<:. and
handa-<ln e~""ci_ 'or lhe conslrucllono.small e1f1(:troni(:s protects. Mor. Il'\a.n
100 kit s lor ....sy.lo-bullo elect,onlc clr·
cuits and 60 kits lor ••peri........" wilh •
mll:to9fOceasor warfl SOld 81lhe .how.

I enjoyed lhe "-'Ing very rnucl'I be
ca.use 01 the yariety 01 ,llmul.tlng Impraa
sklN, bull coukl nol lInd .nythlng on the
IntematiQnalla¥el wI'IlcI'I really lurned me
on.~,.t leasl one Int.....llng Idea
In thl' r""peel was lhe dlacuaalon 01 bel·
I ... SlJppor1 lor IlIIlIIe European DXpedI·
lions. exist ing p1.ns 10 lorm nalional Dll
loundalions .-n 10 be ChannellllCl more
.nd more lawards a European Dll loundll
tion. A more sound linandal auppor1 01
DXpedl tions and a better aervIce 01 Euro
pean .-- In lhi, held could be deair.bIe
outcomes 01 this 1TICMl.

The Swedl.h .m.l..... radio league.
SS'" IS__I,," Sandare "mat()rflfj, has
sant thrN mollon. 10 the IARU Region 1
Conlerance 1968. The Iir.1 matlOO I'
.boul the Worldwide Grld--localor Sys·
tam. In EurOPe, on. ,.,..tam has~ used
'or \,"r" primarily In VHFo\JH F Ira lllc . It
la e.tramel.,. papul.r an'lOl'lflal VHF/UHF
enlhu,I.,,, 10cOUaclloc.tor aqU"H In a
manner .Imll" 10 h unl lng lor DXCC coun
IrIH . The new worldwide loca to r syst...,..
was accept ed by Regloo 2 a t the Cali Con
l&fe n.ce In Colombia In 19&3, to be u.ad In
eeeteete and for award., Reg io n 3 h• •
al.o . ccepted thl., Th. molloo Irom 55A
. uggesl••n acceptance by Reg io n 1 a nd
Impl...,..enlatlon on J.nuary , . 1985. BaSi.
c.lly, the wo rld .url ace Is di vided Into
Ileids by 18 line. long itUde and 18 Ilnes
la titu de, Theee neld. are divided Into
' Quare' that are 2 deg,_ longl ludll a nd
1 degree la titude, which will give very
good accuracy In delarmlnlng QTH posi.
tlo n.

The aacond molloo COflCern. tha liming
.ystem 'or EME netue which I. dillarent
00 1« MHz Iha n 00 832 anll 1296 MHz.
The SSA w. nl . the IAAU to recommend
unllormlty .. well as • liming syslam with
OI"II&-minute Mquencea.

The Ihlrd mollon: a.cauae 01 lhe colli
.Ion bet_ the aal~lIta lIalllc anll the
Region 1 VHF band plan lor repeat""
cnaMfll. R8 and R9 on 145.800 .nd
145.825 101Hz reapeellvel.,., the SSA aug
,,"t. ana lIOIutlon: channel R9 anould b&
mooed 10 18SbT5 MHz (OUIPUt). Tht' bee
c:ona that mighl be Intfltl",,1IlCl with on
loW.1iI75 MHz (l""",) should be moved, II
and whom lhe aalellita orlll'niZalions
II'OOOe awa.,. Irom 185.825 MHz, R9 repeal·
.... could ITICMl bkk to thalr original I,.

''''''''
Funr"'''lOie, lhe SSA ...""NI. lhal

eadlIARU .... '... aoc:iet.,. Ia.ue an ama
I_ofadlo frafflc handbook In lhelr own
..~. In addition to articles alXlul
IV'" and raogulationa, to be publlatled In
tl'llf rnembao meoazl_. Tht' lad< of ot:.dI.
.-.oa concerning Internaliona. tsl .,~

muf\lC8llon rul.. and ragul8l1on. mlgfll
partly be due 10 lad< of knowledge and un
der.landing.

IIIOTlONS TO IARU REGION 1

CONFERENCE

The 1"lernatlOn8l Amal....r Radio Union
(lARUl Region 1 DiYi'iotI was lormed In
11150 10 promote the apec:lal int""eal. 01
the rnemblII aoc:letiftl in tN Inl"'"lItional
T8I,c","""",nlcatlon Union RegIon 1 (Eu
rOPe, "Irica. and parla 01 Alia) and 10 rap
r_1 thelr il'll_t. at ITU conl""ancea.

- 0'"

SWEDISH HAMS DENIED
SPECIAL WCY CALL

The United Nations decl.red 1983 aa
World CommunIcations Year. In moal
counlries, both Ina telecommunications
.uthority and the radio amateurs ha.. ac·
knorwle<lged tna WCY by v.riou$ Speelaol
acllvih One way of lJiving WCY publici-
ty In ny counlries has been lhe Issuing
01 specla' WCY call,igns. In Sweden, lhe
league, SS,," apptiecl lor tl'll' kind 01. ca.1I
(.utll.) to be used by club stalions In each
call .raa.. 1100 __, Ihe SwediSl'l.lc:enslng
authority, Tekhcn.et , has rejacted Ihl. ap.
plication.

'anna lower 1. ao mel8fS hil1l (130 11.1 with
a TH5DX beam just under lhe 2O-el.
ffW11 Cue Dee .,.agl lor 2 met.... Other
antannas ara lor 160. 80, and ao met....
and In the planning Sl'ge i,.n EME 'R''''
lor 70 centimeters.

Ower SO OX.... got 10 "-' in Orebro.
some coming Irom as I.r .wa.,. .s lhe
moat aouttlarn part of 5 1.47, an eiglll-hour
(lrl.. by automobile. The top allraction
wa. tlla 1. lk and slide show by Erik
5 MII"GD, mernberol the OX Ha ll 01 Fame.
During lhe I.st ten year., Erik has mada
Quite • •_ very succes.lul operallon.
' rom the moal rare sllOta Ihroughout lhe
DXworld.

Being a 'op-grade CW operalor. he has
made CW bull. as we ll as SSBers happy.
During the las, eighl monlhs o . 198.2, Erik
louled ltlfl rare South Pacific Islands and
worked aT,260 contacl,.

Ha Irled to limit ' ha numbe!' 01 alldes 10
le-ss tha n 300, but his Interesting a nd will y
comm..nl. during the twoocur tal k m.de
...."'f)'body wl,h he had broughl more. Tha
last s lide. ,howed his QSL manager,
Joergen S M3CXS, plodding h is w.y 10 the
mallbo~ Ihrough ' Ive leel of Nordic De
cember snow 10 pick up the dally pounds
01 OSL cards. Joergen has r>OW boughl a
.nowblower to speed up fulura OS Ll ng ,

The club'. own DXpedition last summar
10 OJ, Ma rket "leef was shown by a pro
le-sslooally made 111m wit h authflntlc r.
corded sound. Garan SM4DHF. Kenneth
SM'EMO, a nd GOlan SM. HeX) had 10 hall
thelr operatloo a ltar two days eeeecee 01
addilional papflfWQrk rtlQuested by the
Flnnl. h licensing authorltlflll whiCh IUCkl.
Iy was resolved. During tha t silflAt period.
lhey moved lhelr rig and antanna a ._
IlIIll ••st on lhe Iiny reel and worked
portable S M5' M. rkel Ree! I. divided by
IN Flnnl s h-$wedlsh nallonal bo«IeI .

SK'8X had 'urt r-mor.. managed 10 get
a ¥ideo rac:ordlng lrom lhe H8lIrd ISI.nd
DXpedillon slide show narr.ted by Jim
VK9JKS himsall.

•

n.- ARI OX Blue Team in Taiwn, 1M' 10 rlgl'rr: 12BVSlSV. 12HYHISV. BV2A6If.28, alld
l2IJOPI8V,

FOX HUN TING
Elk liliuna Sandare Amator8f, Club

SKSLW. holled the 19&3 Swedllh Cham
pionships In Ams taur Radio Dlracllon
Find ing ~AROF), popularly called fo~ tumt
ing.

The championship Is a combination 01
on. daytime and ooe nlghlllm. hunt. Win·
ne' In thl. combination was Chrilier
Erlk"on fo llowed by Gunn.r Svensson, a
w..lI ·kr>Own n.m.. In Ih..a.. clrcl., h..re.
N~ t h.. of them la a ham; this I. a sport lor
anybody. Lall SM5EZM was third but win
ne, 01 the day .vent Th.. 10lai number 01
pa rtIClp.n" was !SO, 01 which Ih..re w..re
Iwo Yl$. Kurt SM5OW, a t 65 y.ars of .ge
• n ol(j.tlmer In ARDF, pl.ced 39th and I.
stilI gojng IIroog

Ru"" Wa_ S MICOP
F..-j'UfIM! 70
S·I55 00 N'Ih.",
,...."

SWEDEN

The " fo~e-s" we ra five very.low·poyoared
tra n. mlll8f ' 00 8l).meter CW hidden In lhe
wood. , The hunlars were equipped with
1T\Ilp$, comPllS_, and .mall AROF ..
C8'1~. At night, a f1ashlighl waa needed.
Some hunt"'" .ald th.1 lhey pralerred
rainy weather beeausa IIleA lhey dldn1
heall.te wilen lhey cfOllsad a .wamp
since lhey were already wet!

Dll MEETlNQ IN DRURO

Ow SK'BX, Orebro Sandal8mator"",
arraflO"d the popular annual galherlng 01
S~I-h OX.... SKa8X I•• vwy acll..
club some 150 km _I of StOCkhOlm. The
club ".ow...Iways PIlrticlpal. In major
conlea" .nd the QSL ca,ds on lhe wall.
ahow lhaol SKaBK I••lIce...lul in the Dll
pUauPl. The clllb ru", 0fl8 repeat... on
VHF l '!UlSO MHz, and 0fl8 on UHF
431.650 MHz, a. well as a UHF bNoc:on on
432.9&0 MHz,

In early 1962. lhe club IIlO¥«IlnlO a line
building (r..lorad by lhe .... ,....} Iocal
ed Jusl out.1de tna ell.,. of OrebIo. Thi.
QTH has great anlanna poa.ibiliti.. and
lhe lad< of 1","*,la..~ mlnimiZ.
es tna rI.k 01 TVIIf'IFI complalnl., The an-

done a lot In promoting Inl..natlonal g<)()l}
will and IrIand5hlp between peopIa 01 the
world. M. klng eyeball QSOs lurther 80

hanc:es belt.. understanding.
Some kX;a1 Import.nt newspapers- n.

Un/fed Di/11y, T". Chi'"~ _. Agency, and
Tfle E"i'I.h Chi'" _._had good COfTl

,"""t, on the worldwide Irlendly mo.e
ffW1" 01 .IT\IlINf radio. This has brought
10 lhe .lIent~ of the public 1M progfflll
sivequality and unlque relatklnll a.isling In
this lield

All vi.itors _e antMalned by the Chi"ll
RadIio "s3ocl.t~ at lhe Atmy Olllcets
Club. n.y __ Inlroouced to .....ny i"'9Jl".
lant official' . 1 lhe party. Befora thair de
paf1ure !Of hOn'If In M,I.n, • 1i11l1...."Il
tour w.. anangad tor them to vilit tN N.
liOnal Pal_ M..-.m, whete they lound

greal~ and ""'alion.
I am p1MS«! to ....... oontactad
~, 12BVS19V, and I2NYNIBV 10 of·

,."*". new CCUA1'Y~I; It al.a made
my day 10 ha.. tna two-way oommunica
t~~Ik:ally.

I '- a lPOUl' of JAI &fa planning 10
make a OXpildlI~ 10 8V~.nd In Januasy,
19EW I shall report tn due COUfH.
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MINI KITS · YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

$24.95
S29.95

CLOCK KITS fii'
,_ old ' . .....M. _ ..... -.g..n . 0... 7.000 SoI<l to OoM
.. _ ... _ t_ •..., _ . you,," ,<>dol '"
T ry yOUf ..,nd at b UIldIng the ' ,nesl lOOking ClOCk o n the
marlcel lis salon "n,sl'l anod ,zed aluminum case looks great
,nywhere. wh Ile 5" 4" LEO d lg ,ls p ro vide a hIgh ly ,eadable
d ,s p lay Trlls 's a eomprete k'l . no extras needed , a nd ,t o nly
la kes 1-2 I'Io u rs 10 asse mble You' ceo-ce 0 1 ca se COlO'S
1 ,I~e . , g old , b la c k (spec, lyl
ClOCk kot , 12(2 ' nc or OC-S
Clock w,lh 10 mon 10 tune r 12/2' bour. OC- l0

~
\~

L'" II'''''' J lin
... 11""'.11""'100" 9"'·
1~ ....0(: .. o"",'na'II'I.
~ 2 ,....,r>o LEOsuse b _ t>ao:Ige$

b uIlO"" .. .." '''0
panel 19'15 anytI'>or>cJ'
~on3to '5 -'

CoM~ '''' Bl- I
S2 ts

v_ .... ',.,U
e-_ TV.., -.> .......~'" s..-
Ol._ ' __ On ~ ,6 A..... _ S-
' SY _ ., .~.,9"A' _'yn,'_
"", .....", eo--~ ' . YO-1 17 M

FM
MINI
MIKE
.. 'upo<' h' \I" poorlO<tn~ ~ .
...... m.O. , ." 'f....m,' bIe
"'9"" uP 'O 3IIXI ."<1. ,," n . 'cop
,_, • ..aoo Q... ~l ~ 1>......n. 01 " ~

tIoJ 'lt '" 1t'K'."" tn". K,' ' ''C1u<:Ift"'......0. OO'l-o<t , .. .,tI....,.......
Wn••, ."" .,,""" '"'''ue''''''' Tn.,
's ' '>e ' ,""' ..... ' "."00,.

SATELLITE TV KIT
T_ O.c_ ~-

" comple'~ 10ft4l lleCO·
d~' on • s 'n<;I'It ec ~
_ 'd FUlu' ,"" 400· _ !t:AI"'"/
SCIO:l ,",1 "',U$lltl'ft~
' an<;llt . ,. 20 'u'n POI ~OIla.glt 'e<Ju·
" "on 56 7 'C Use 'u' 'or lou<;" ·
lon~ lkl'sl ~ecl,on FSK ItIC
Cln " "0 bIO used U II " lib"" lone
e<lCOdlt' Runs on 5 10 12 . 00lS
Com p'It'It 0,1 TO· l U IS

C PO-'
Au .., 0<' 3-'2 VO<; 1 ... 11 out • KHZ ooo<l I.., CPO
..... , ,,, A.,<:I>O OK." • •", Comple'. ' t' U .fl

Wh i. _ lig"l Kil

An ,n llt ' lts l ' ''9 -" 1 smaJI m.ke
plcos up $Ounds a nd ccoveete
t",.m 10 1'9"t T" ,. lCH.ld ,., "'e
$OUncl ",,. lI<lg"I,., t",. "g" l
Includes m' ke . ccntrcrs u p 10
300 W , u n s on 110 VAC

Com p,,.le 0 '1 Wl · l
$5,95

fU_] K"
fIol- ] w".., . na Tn,...

~
",," It Runs on 3 109V Ty"," FM·2
"as addlOd ••",s,I, . . ... ,'-It p<.....p
Slage
F"'_1 -" , 13 M

' , . nS"' ,ls up 10 300 '10
. ny F'" l>'oadcaSl tI
d'O u .... . ny 1'1""," 01

S59.9 5
S•• , 9~

S.50 ••.
$1 .00 • • .

---J. • ,-:..--

•__. s.,..,". TV ........ _

• "'01'1 .." ........ l". ""'" ""'00 _
, ond _"''''
R28 _ _ " " -OlllI __, W,_ _ T..,.., __

,~' . L..... __
RU) Rf """" ,.,,,. _ ..

"'",n """" ......,,, uPS "'"'""0---
600 MHz

PR ESCALER

Extend tn e ' ange o r yo u '
cou n te r 10 6 00 MH l w oo.s
With a ll counte rs Less than
150 mv sens, l lv,' y s pec, Iy 
10 0 '- 100

Wored. tested PS-1B
K,t. P$- lB

ca. _ _
_ ....... _ _ . ,.,. "'lft. l'!IO _ to
_ 3_ I ... ...

$29,95
$39 ,95

30 W.II 2 ml' P WR AMP
S,mple Class C po we r amp te et u re s 8 nmes powe r ga ,n 1 W '"
10 , 8 o ut, 2 W ,n 10 ' 15 o u l ' W on Jo r 300ul Ma x o u lp ut 0135 w.
,nc 'ed,ble va lue . complete w'th a ll pans, less case and T-R .e la y
PA-l . JO W pw , amp k'l S22 .95
TR. 1. RF sensed T-R re la y k,l 6 .95

OplO ISOI. IO'S · .N28 Iype
O PIO R,.IIe<: IO'S • Pl'loto d 'OOe • l EO

AudiOP,..<;.I.,
Ma . e rllg " resolu toon a ud'o
mea su rmenh g re a t lo r mUSIC al
I" strum e nt tu n ,ng P L lones ,e tc
Mull,p hn a ud 'o UP ,n f' e Que nc y
eerecteere em 0 ' . 100 , g ,ues 01
HZ rescrcnon ..." " 1 se c g Me
"me' High sens' ,' u,ty Of 25 my. 1
meg ,n p ut I and bUfII·", I"le" ng
g,ves gre81 pe, forma nc e Run s
on 9V batte,y all CMOS
PS ·2 k,t
P S ·" "" ,~d

_._._l>O'O<.... ......~1_
"" t . ..... _ ....... ", ' 1 ..

U Rf _218 ...n.'"...... u..... ... PA·I
ll ·lO<!b o;I.,n lSO m"l $ 11 .' 5

RF actuated ' el a y senses RF
P Wl and c loses OPOT ' e lay

Fo r RF se nsed T-R ' e lay
TR-l K'I $6 .95

OP-AIIP 5pocl" ~

NEW, LOWER PRICES!
.__..._(_~.'-O..._-..
.'OtT ._ ll2l.- ,............ 0lllI So,·,,,,, TV..._ '._ _ .'<ng Of>__ 0' """'.
'on. T... 0lllI " NO' to "",,", _"""".,.,..,_ ..',.oc_ ""',_ "..,..,...,._ n""c....._ ..oc.- _,...
' ''''''. ' .. _ ,_ - _,II"". .,. ...
. _ _ 01'11_' n ,_
lor , R2• .•","", ... c , .."...- ............".. _ .""0 "'anu.' •• _ , •• ,om..... .......,,,,"'.. ''''',."., ' ." ,... ,..
...... ,""....., Gu.' _ _ go ' '''' bo.,

$UQ
15,00
15 00

_ CO" "'"
0' ' 6" 4... . " .. f- :.:::.:.c::::.-'.,," "--":::." c:'-'; r;;;;;;;;"'''';;;... ----...::;;:::..~.,~ . .. ...
"". '.. ..'.o' .. . , .

OO ' . .... ' .

"' ,n. RG _1U Coa .
10 It 101$1.00

AC Oullel
Pan.' ,,"oun, .. ,,~ l U O.

. ,'$1 00

I e ..d......
GQO<l '0' ~'o<" "".d
'''''0'' ',.'' " Q v ~c P'VO
0 .... ,"d
15 .de 04> 10 "' ~

' 6 ••, (oj. '&Om"
'1 ••c ~ ;>IOm'"

Cry.'."
35195'5 M"'Z
10 00000 M"' l
5 201>600 M"'l$1.50

SolId s..,••un . "
""'." " ,"'.. ' '>0 H. 16 dB "",,"d
ou'"", on s· '1 .<Ie .' ' 0 ·)0 "' .. Tn
c ,,.,... " SO

t -. ea.o
""'. _ .- ! " .
" ' R_ G o ," _ ,, 1 ' ..

$1 00
3/$1.00

Si, . n Kil
p ,Oduc,.s up",a'd , "d "0"''' '''"''
..a ,1 c" " acle"",C Of • po"C,.
.. ' en 5 W pea" aud'O oulp..,1 ' u " l
on 3-15 . o " s uses 3-'5 0"'"
spea oe '
Comp,,.le 0 '1 5 M-3 52.1S

110 H. ""'" ....
R..,., O" , ·" , oc ' •• w·_' """0 '

_" ""'"'" ..,"".- " ., • ., to ..oR""'" .. ..

"" "'''''u''E__,,~

· 000 ~ '.' • •_ ;.ow a .
'50"' ,~, a · s ..
• . ... , " Rod ° ..

.-__ ..v 22011 JO'" _ , n., 20-10 ... _T_ , _ .
H _ _ IIII .

S..ilC" "
M,,,, ' <>99 '10 SPOT
R.d pu'~bu!10n. N 0

oc·occ_
·5....,_' """, . _ "" ~
• • _ ",..-... ·'5_~~ II :IS

_1O._T.-- .... .. .
" 10 1_ >.- """ . SO

COlli ConneclorC".ss,. mounl
Bill e tyll'" $ 1.110

L_ - ,"'" chorce . ple !1PItC" y
-.. ..., JumI>o IWl .....". IWl ............... IWl "'$1
U ,'" , ....... Juml><> '1"",o ", . Ju"'1><> <>0_ lIS l

R.... 'o' AU '1
....."'lmen' 0' Popu'a , '. 'ues - ".
.. . ll Cul le. d '0 ' PC moun" "9 '~..
~e"W 'e- leads O.g 01 300 0'
"'0'.

. . ....LU..

- <"'"
l ,~ u F '25v 3/$1.00
1.8 uF 25v 3/$ 1 00
.22 u F 25V 3/$1.00

.rpl'lOft4l.
) ,..d•• on", 9000 '0' '''' .'' 'on.

. "". . . .. ., . ' ''' elOCo, " e
5 for $ 1,00

"','" 1 ""'" s......,
"'_0' 1 ', d•• '" ........d"'""" ,,.,,'" "'''.."HOt UIID

Sl"9 Tuno<! Coilo
Sma" 3---'6" >1P. $lUll" fumed <:QOI
3 ,........ 10 IOf $ 1.00

CAPAC tTORS

Cry.t.o _ ............
sm..' ,- <l '.~,., '.- ,n",.
.'.... . 1m,'" CII"''''9It $.7S

_.... C..........a_ ..,_.. .... ,_._.....-, .""',__._"""....
.'--' _ ...., . , _ _ .... · '003 . .. ' _ . __- ,,"" .. ,....-,_ ........ ""'"' .. ..

...

. .. L--..=-:;;-- ..:.c"-t------j$ .$(I f
$ ~O

$ U 5

P'O<I uc... l OUO ~I' sn'!1~"n9 and
.lIen,_ 11"'''''0 '''en h'e sound
Ca" suppl y up 10 15 .. 1111 0'
01>000""," a""" o R""s on 6-15 VDC

TTL

S PECIAL

25 AMP
l OOV Bndg e
Sl .SO H cn

M,n l· Bnd g e SOV
1 AMP

2 tor $1 .00

H SOO
H . I
1175
,,~

7. 1%

" C90
' 0 116

""n01 A
11160
1 '01C
53 11
5315.. 8 G
'00'

.""11 P,n
16 Pon
2. Pon

" ""'" ""

FERRITE BEADS..... _ _. 'u'.._ - ..'.

• .3!.........
" .00 ,--- - ---+""c..:""'T.;;;;,;;;;;;-""""-"'-., 00 r.. ..
1I l5

' 0 .'" 00••••u n.. ..

LINEAR

IC SPECIALS

TRANSISTORS

PARTS PARADE

u"'...... T_' _II
p' O. ,des me Oas,c P'''S .'I<l PC
bO" d ''''lu" .... 10 pt,,"'d~' sou'ce
0' p'o-c ,.,on l,...,no .nd pu'»
ge",.,,,,on Use. 555 " """' 'C . ""
"' C' ud'" • ""910 0' pa"s fo' moll
,,,,, ,ng nH'"
Uf -5 .,' n .n

READOUTS
•..., cc " .
.."'10' <; . ••
..... '._". " C' o._...' .,.<; . I.

_ _ c·. "'•.•
_ - c·, ou, .__ - c·, t ... .

- '. - c·, .u, . f---=-==--~.!.~£-~~~;~~!-L~~~~~~~~.;~~~~_ .....c·. •.. ._ ._c·' u ' .
- c·, . .. . '---'''''i.",.",';;:C;'';::-- - -T''::'''- ''=-';''''",,,''';':'---!..." ,. ___ " . r....,,,...- - ~....
_ ''' __ $I • •- ,..-- ~.._...- ..-.,. ,-,.. ......_ _ T_T •- .._ w' ......
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Also available for flJmole site lin~ing. Cl'OBSband, and romcre base.

•

,.,.

•

• -- .----------------. ~-:...-

•

•

•

• SENSITIVITY SECOND TO NONE; TYPICALLY
0. 15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEATI BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SeE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE lOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PAj.

FEATURES:

WlredITested

$88 0

$9 80

Kit

'.80
'780

CALL OR WRITE FOR COMPLETE DETAILS.

Band

JUST LOOK AT THESE PRICES!

10M,6M ,2M,220

440

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTf)

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

ALSO HAS TH E MOST 1MPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

ACCESSORIES

• COR KITS With Audio mixer, eoeeaeramou
fler, tail & time out timers. Kit only 538.

• CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $S8.

• DTMF DECODER/ CONTROLLER KITS.
Control 2 sepa rate on/off functions with
touchtcness. e.g., repeater and autooatch.
Use with main or aux. receiver or with Auto
patch. Only $90

• AUTOPATCH KITS. Provide repeater auto
patch, reverse patch, phone tine remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF·144 for 143-150 MHz $38
HRF-220 for 213-233 MHz 538
HRF·432 for 420-450 MHz 548

• T451 UHF FM EXCITER 2to3Wallson450
ham band or adjacent freq. Kit only $78.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 to 45
Walts to go with exciters & xmtg converters.
Several mode ls. Kits from $78.

• A16RFTIGHTBOX Deep drawn alum. case
with tight cover and no seams. 7 x8 x2 inches.
Designed especially for repeaters. $20.

TRANSMITTERS

• T51 VHF FM EXCITER for 10M, 8M, 2M,
220 MHz or adjacent bands. 2 Walls contin
uous, up to 2'1> W intermittent. $S8/kit.

•••
R I44 Shown

• R144/R220 FM RCVRS for2M or220 MHz.
0.15uV sene.;8 pole xtal filter & ceramic filter
in i-f, helieal resonator/ront end for exceptional
selectivity. more than -100 dB at ±12 kHz,
best available today. Flutter-proof squelch.
AFC tracks drifting xmtrs. Xtat oven avail.
Kit only 5138.

• R451 FM RCVR Same butforuhf. Tuned line
front end, 0.3 uV sene. Kit only $138.

• R76 FM RCVR for 10M, SM, 2M, 220, or
commercial bands. As above. but w/o AFC or
hel. res. Kits only $118.
Also avail w/4 pole filter, only $98/kit.

• R11 OVHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only 598.

• R11G-259 SPACE SHUTTLE RECEIVER,
kit only $98.

HIGH·PERFORMANCE
RECEIVER MODULES
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NEW LOW·NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS
,

Antenna
Output
144-146
145-148

50-52
144·144,4
220-222
220-224
so-sa

144·148
28·30

26-30 432-434
28-30 435-437
50·54 432-438
61 ,25 439.25

144-148 432-438-

-Add $20 for 2M input

Exciter
Input Range

28·30
28·29
28·30

27-27.4
28·30
50-54

144·146
50-54

144·146

For UHF,
Model XV4
Kit $99
Wired $169

For VHF,
Model 'lN2
Kit $79
Wired $149
(Specify band)

7I\f,.

......
,. .
.... _,0 . ..

'" --.. ,., ,. .. .. _ _w ON

•• ,.

VHF & UHF LINEAR AMPLIFIERS, Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78.

LOOK AT THESE
ATTRACTIVE CURVES!

TIP,cal Selectillity ClHV9S

01RllCei~ ''''d
Helical Resornrtots.

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked wi th receive converters for transcetve.
2 Watts output vhf, 1 Watt uhf.

IMPORTANTREASONSWHY
YOU SHOULD BUY FROM TH E
VALUE LEADER:
t , Largest se/action of vhf and uhf kits

in the world.

2. Exceptional Quality and low prices due
to large volume.

3. Fastd&/ivery, mostkits shippedsame day.

4. Comple te, professionat instruction
manuals.

28-30
28-30

144-148
50-54
61.25

Receiver
Output
144·148
28-30

144·148
28·30
28·30

27-27.4
28·30
50-54
28-30

144·148
144-148
so-sa
28·30

--
......--

432·434
435,437
432·436
432-438
439.25

Antenna
Input Range

28-32
so-sa
50-54

144·148
145-147

144·144.4
148-148
14 4· 148
220·222
220·224
222·226
220-224
222·224

-,

-

Models to cover every practical rl & if range to
listen to SSB, FM, ATV, etc. NF = 2 dB or less.

--

FM·5 PC Board Kit - ONLY $178
complete with controls, heatsink, etc.

10 Walls, 5 Channels, lor 2M or 220 MHz,

UHF MODELS

Kit with Case $59
Less Case $49
Wired $75

SCANNER CO NVERTERS Copy 72'76, 135
144,240-270, 400-420, or806-894 MHz bands
on any scanner. Wired/tested Only $88.

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $60.

ModlJls LNA( I.
P30. and P~32

""'.0

Tunable
Model rree Range Noise Figure Gain Price

LNA28 20·40 09 ea 20d8 ."LNASO 40-70 09 ee 20d8 ." VHF MODELS
LNA 144 120-180 1.0 ee 18d8 ." Kit with Case $49lNA220 180-250 1.0 ee 17dB ."
LNA 432 380-470 1.0 ea ieee ." Less Case $39
LNA 800 470-960 1.2d8 15d8 ." Wired $69

Model Tuning Range Price
,. Prompt factoty service available and

free phone consultation.
HRA·144 143-150 M Hz $49

6. tn business 21 years.
HRA-220 213-233 M Hz $49
HRA·432 420-450 MHz $59 7. Se/l more repeater modules than sn
HRA-{ ) 150'174MHz $69 other mfrs. and have for years. Can give
HRA-{ ) 450-470 MHz $79 Quality features for much lower cost

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P43 2; add "8" to model # .

ECONOMY PREAMPS

OUf traditional preamps, proven in years 01
service. Over 20,000 in use throughout the
world. Tun eable over narrow range. Specify
exacllreq. band needed. Gain 16·20 dB. NF =
2 dB or less. VHF units available 27t03oo MHz.
UHF units available 300 to 650 MH z.

• P30K, VHF Kit less case $18
• P30W, VHF Wired/Tested $33
• P432K, UHF Kit less case $21
• P432W, UHF Wired/Tested $36

New low-noise mic rowave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the fragility and power
supply problems of gas-fet's. Units furnished
wired and tuned to ham band. Can be easily
retuned to nearby Ireq.

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. The combination of a low noise amplifier
simila r to the LNA series and the sharp selectivity
of a 3 or 4 section helical resonator provides
Increased sensitivity while reducing intermod
and cross-band inte rfe rence in critical appli
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain= 12 to 15 dB.
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NEW FROM RAMSEY 20 MHz
DUAL TRACE OSCILLOSCOPE
Unsurpassed quanty at an unbeatable price, the Ramsey OSCIlloscope
compares to others costIng hundreds more Features -ocrooe 8 compo
nent l estlng CIrCUIt I fl at WIll allow you (0 easily test resIstors, capaCItors.
(llg, tal CIrcuits and dIodes . TV vroeo sync f,lIer • wrce bandwIdth &
h Igh senSIti vi ty . inlerna' g rat,cule • h,gh quality rec;langular CRT
• lronl pa nel trace rotator • Z U 'S • high sensi tivity ~ ~Y mode . very
low power ccnsumptrun e regulated power supply . buil t-in ceubre tor
• rock so lid t riggering . high quali ty hook-on probes

$ 39 995 ",h '"''',h ook-on probes included

I ' .
•
-", -

~- '.., .
- "'.--, _.: .

RAMSEY 0-11110
VOM-MULTITESTER
Camp.,::I."" rehabl• . de
s'gnoKl 10 "",.ce I w'de ••".
ely 01 eqUlp......l . Futu," ,n_
elude . """0' bee . seal"
• doubl..~ precISIon
movltIQ COOl . double ove'
IooId prOlecl lon • an IdUl Io...
COSI un,1lor lht1 begIn.... or
ase spa.e baCk-UOUftII

$199 5

RAMSEY 0-21110
DIGITAL MULTITESTER
... co mpacl easy 10 use 10M
de"gned 100O'l,ale h. e a p,o
F,,",,'ng • 3';, d'9" LCD . 10'"
B"'T ,nd ,ca lor • a ll ,an<)l' 0.....•
load o.Olecl,on • ove"ange 'nd' 
cahon • aulO--OOIa",y
.T'....lslor lesl. • dual·alooa
Inleg ,al,Of' • v,ny l ca"y'ng case

$549 5
"fllnl_• . Ul1ery" lrin,-t
canying caoe inclucMd

RAMSEY 0-31110
DIGITAL MULTIMETER
Rehable. accu.au. d'g,lal
mtIaSUtamenllalan amu
Ingly 10... COIl . In-h... COlo ,
COded pusn bul1ona. soaaoa
.angeselecl 'Of' • aln; plasl 'C
1I1111and • 'ecessed ,noul
lac kl . QVef\oad O'Olecl'Ol"
on a ll 'I"Oft • 3 ·,.,d lgll LCD
display ...,1" 11010 ....0 . aula
poIl"Iy " 10... S...T .nd>ealor

$599 5
Iftl Ie__ ullery
inc~ d.d

lab qU""Y al a b 'eak l"ro ug" p"ce
Feelure• • 3 fre que ncy 'angel eecl>
...,th pre am p · dua l seleclab le gale
t,mea . gale ac tl.,ly Indica to.
• 50mV 10 150 MHz typica l sen '"I. "Y
• ""de I,equency .ange • 1 ppm
accu.ac y

--
••••

CT-50 8 DIGIT
6llll MHz COUNTER
A 1t9f1.'d <llab bIlnc" counta, Wltl>
o pl,ona l ,ece lve t'lKlue ncy I dl pt,,, ,
whlel> lu,nl tl>e CT-50 inl Oe d ig,ta l
'eadoul 10' malt any recel.<l' . 25 mV
@ 15O MHz lyp,ul""na 'liVlly • Bd<gll
d,spiay • 1 p pm acc u' l cy

$1699 5
.,...

CT·5Ql,,' ll31.9'5
R ·l ,ace< Idapte , k" 14.IS

A" d igit counte"hal will oulpa rlo.",
"MI COl ting nund,edl more, • gate
Indi ca to, • 24mV @15OMH.tYPIea l
aa n.ili.,1)' • 9 d igit d ilplay • I ppm
acc u,ac y • d,sp lay hOld . dUl l ,,'putl
WIll> p.eampa

wl' ed Inelu6aI C I dapl• •

CT- 125 ktl 11U .9$
BP" n >cad pack ' .M

CT-l25 9 DIGIT
1.2 GHz COUNTER

Sl299'5
.$.5995

'.95

CT-90 9 DIGIT
6llll MHz COUNTER
Tne mOlt "e" a llie for lesl ll>an S300
Fea t"'<ll 3 .eleCla bl<l ga le limes • 9
d lglll · ga l<l lndlcato , . d"play no ld
• 25",V (0) 150 M Hz , yp lcal se n" t,. ' ly
• 10 MHz tlmebase fo'WWV c a l,b,a ·
lion . 1 p pm accu'acy

$1499 5
...I'ed Inc tud. a ...C adapl.,

CT ·90k,1
OV·l0.1PPMCMKtimabaM .
BP·. n,c..s paCk ..

"US
' .9S

CT·70 7 DIGIT
525 MHz COUNTER

$1199 5
...I.ad Includn AC _01...

cr-m a«
BP· . n",ad paCk

P.olessoonal q uahly al a l>abby'"1
""ce Faa'",es ,ncl""" 26 d,lte.an l
'l"Oftand 5funCloonl . 3''''d 'g ll. ~
Inc n LEO d lsOlay • a ulomal'c dec,ma l
p llceme nl • aul omaloC pale"ly

S49.9S

- -~- _.- -
~--- --:;;;;;;;;-~-=-=

wl,.d Includ.....C adI91.,

PS-1B kll,

PS-18 6llll MHz
PRESCALER
E>1endl the '1"9" 01your pr_ '
counter 10 600 MHZ · 2 l laoe ",eamp
• d IVIde by lOclfc u,t'Y • ""I,',.,'y
2'5mV (111 150 MH• • BNC connecl0fl
• d".";; any cou nle ,

$599 5

SM ,9S

---
IPN M __... ..._ ....

wired Includes ...C adapl.,

PR-2 k,1 .... ,

$449 5

Tile PR·2 <s ldeal 'or mtIa...ro"9 "'ea~
Ilgnlll ',om 1 0 10 1.000 MHZ . tilt 2'!i
db ga,n • BNC connectora • graal for
snl1! ,ng RF • Ideal ,ece,lt9,nv
p.....mp

PR-2 COUNTER
PREAMP

S39U

wl.ad Include C adapl••

PS·2 ." ,

$499 5

The PS·2 II nandy for ""9h .esoIul,Of'
aud ,o .esoIul lOf' meaSU'eme nl$ , m" l·
ltphe.UP ,n "E!Q"ency . g'Nl l0' PL
1000e measU'<lmen," • mu!l,phes by lO
0. 100 • 0 01Hz resol"I, on" bulll·,n
I lgnal preampfcond ,lIont!.

PS-2AUOI0
MULTIPLIER

S9'9.9S
, . • .95

OM·l00 k,1
MP· 1 p robllsel

$1199 5
...I••d Include. AC ..saole.

OM-71Jl) DIGITAL
MULTIMETER
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John-I MeshnaJr., Inc.

$ 10.00
$ 10.00
$ 20.00

19 Allerwn Street- Lynn, MA 01904. Tel: (617) 595-2275

SELF STANDING COMPUTER TERMINALS
We acquired a small number of these Leautifully made computer
terminals which were made by a major U. S. manufacturer. We
do not know all the details about them at press time, but we can
tell you that someone lost over $2000 on each of them. They lose
you win. The terminals feature 3 micro-processors (or powerful
capabilities, 106 key, Hall Effect ASCII keyboard, 10 user define
able keys, EAROMs, 16K RAM, 48K ROM, serial RS 232 asyn
chronous data communications, (synchronous optional), select
able baud rates of 75.38.4K BPS, high resolution, 12" green
screen, composite video monitor, 80 X 25 line scrolling display,
built-in reverse video option, self-contained, lightweight, tightly
regulated switching power supply & more than can be fit in this
space. The terminals were designed to be daisy chained around a
central host computer and used as individual work stat ions. The
host system could then selectively address any machine in the net
work for any message it may have. All units are visually inspected
prior to shipment. An operators manual is provided wi each unit.
Shpg. wt. 55 lb. mndel no. MT 686 .$289.00
With the addition of our TP 420 dual FDD system below, you can
create your own office system.
We offer the following as options: schemat ic pac. 3 lb.
USRT for synchronous data comm. wi installation data
25' RS 232 caLle, 1 male & 1 female DB 25 connector

TP 420 DUAL MINI -FLOPPY DISC SYSTEM

The TP 420 is an extremely versatile mini floppy disc drive sys
tem. It consists of 2 Shugart SA 400 5tA" floppy disc drives, as
sociated logic, controller card, power supply. cooling fan, and
case. The T P 420 has a Luilt in controller card which features :
Z 80 A CPU, Z BOA DMA, Z SOA CTC, Intel 8271 controller
chip, 6K RAM, ROM. plus other goodies. We have been told
that the serial interface controller card within the TP 420 will
support up to 4 8" drives from the unused port on it. The con
troller card can be easily removed should you wish to use it on
some other system. Also built in is a tightly regulated, switch
ing power supply which runs on 115/230 v 50/60 hz.. The TP
420 is shipped wi the interface cable for the MT 686, data, &
schematics. Shpg. wt. 22 lb. Stock no. TP 420 $300.00

-.-

• •

- --~_.
•

.- . ·OR-
....::---:;""'0'"'" - • >

l ~

-t._~~.~

POR-27 NAVY RADlATlON METER

PHONE ORDERS accepted on Me, VISA, or MfEX
No COD's. Sbpg. extra on above.
Send for free 72 page catalogue jam packed wi bargains.

Just re'eased by the US Navy. They!lPl= I sr lobe in exc I '! II condition and ncIode the
fitted a/t.ITWun tnnliI case. Betteliss no! fUllisl~but are ails''''''''' in most ele cboit
supply ho"ses . • '_1QI6'5 0.5 to 500 rrw-~. Re=f1ChP th I\and probe. delection 01 Beta
and Garrma radiation. With lOdIys wortd co lditiol15 and pethIlps proxiTity to !I~

jX>". station. iI "'9'tp10'0'ide!llttle......-.ce to O'MI one of these instnn_ Its. With no
laciktJes to chedt Of test. we01\'_ AS IS, visufIty OK Schematic provided wrttl each. We
have some aroes"'YiM and off« as In optiofl aIIhough notr~ IOf operation.
~'9 wgt. 22 lb. POR-27 Rad Meter $50.00
POR-27 ptolM$7.oo Approx . 100psge Instr. Book. $10.00
Hi SensitiYrty GM 1lJbe $10.00 low 5ensitivity GM 1lJbe 15.00

Thlttlbowf$ted tt.OM... 1y instlJlBdi1 themetel _
We..otr.'iQ thes#las 5PW8S ddssfBd.
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J . H. Nelson
4 Plymouth Dr.
Whiting NJ 08759
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PROPAGATION

EASTERN UNITED STATES TO :
,

. LOSU "
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, r , ,
" " '" '"MU'CO '" , , r , , ,

" '" ,.. '" at
""L1I'P1 ~ES " " '" " " '" "

, '" '" '" '"""OAlO AICO " r , , , , .. '" '" '" " '"lIDUlH ... AICA "
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WESTERN UNITED STATES TO:
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" " "AAGU""A '" " '" " "
,
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A = Nexl higher frequency band may also be useful.
B = Difficult circuit this period.

First letter = night waves, Second = day waves,
G = Good, F = Fair, P = Poor. e = Chance of solar flares.
## = Chance of aurora.
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.

1-C~2 3 '4
~,

F/F FIG ~ GIG

:5 6 7 8 9- -10 11
L GIG GIG F/F FIG GIG GIG FIG

f 13 14 15 16 17 18
FfG . _ PfF PJF F/F FIG FIG . FIG

19 20 21 22 23 24 25l FIG GIG GIG GIG GIG F/F P/F

26 Zl 28 29
P/F F/F F/F F/F

DEALER DIRECTORY

C ulve r City CA Hudson Nil
Jwo', .:1<...""';",.. 3919 s.p..I.<d.o Blvd .• {;u1"". t.. ,kl-luom" SW L>. ,,., ...1"'"......,...,,-
City CA 90230. 31l(1.1lOOJ. T..des if;J-1AA6 San parn. book<. 1('"01. "n'"""... '0"' .... Call for
IJ~. H27_~732 (HffiO NV) qu....... . Fokarf . EL[(.--r1I0r-'ICS U';:-;Tt:lI.

6 1 Lo....ll llood (II..... 3Ai . 1I0d>0n Nil O305L

FonlJma CA eea-soes.
Compl... Ii.... [COM, D<1lTIOO. T",,·T..,.
'-1 ;" 0«', enb..,. I,u"a, . ",-., 4(~.o d.,,-1roni<

Alban}' , New ¥mk
product.> 0' hobbj-,,,. t«:hni<'.n. "p"'i .

-~ ....l~, ell ,.,Iiu, l.n,~n"hil._ ............ UPSTATE :'<o'EW YORK
[Iod"",ie>, ~u S"rra Ave.• roo...... ( :A 1:..,,,,,,,><1 , ICO M, T<'Il·Tec. Ildd..>. CU>hc.all .
9233S. H2l!·77 10. La""",. 11",,10,. "'RIIL. II f·-C.in. /llIlW . '>If) .

Mi,"~_ !Ii.... and .-I "'joip"",n'_ Se",in~ ,....

San Jose CA •m,'.." rommon;t)' "I'lL... 1942. Adimndadc

~. ....., new.... am,".." radio mOTe . ,- Elect""""" I"" .. 1991 Ceoh.1 A, ....... Albany,
"~ on,.'.." ,.di" <&1... , .... r\lK'< W. NY 1220S. 456-O'lfl3 j",", mile "'... or N"rt),"'.~·

I....'"... """"".00. ICOM . "'zdoon. Yo-.. Tpn· ...'l2W),

Toc. Son'", & monv roore, Sho...r Radio. l oc .•
137A ~. ~- "'.... , 'i.on J""" C'" 951211.

Columhl6 on99Il·lllXI ,
The bi~ .nd _ h.m " ore in ,Il<' "-lid",,",,

New ceue DE f..hJrin~ K••".,~>d .nd <.>\)"" 'l".li'~ I'rod".,,,

"''''''ry "",h"",...! 1....1••1 Y.."". ICOM. T.n_
...ilh ,,'o."inJl: di",I.Y'. W. >ell onl~ the _ , Au·
,hod""! K... ,,·OO<I """i"". Un i......1 "'m. '.."

T .... KI)K. ""'1Pn. "'t;"', ","01"""",, 'ian'.... F,dl Radio . Inc.. 12110 "'ida D• .• R.vnoldd><or~ ICnl-
Ii... "f "'-"""Or .... Nn ....1'" ,.. in 1).,1 . ..... ... 0 ... .....busl OH 43068 . 966·4267.
mil. of( 195 1M...... "' m. ""'. Supply. 71
M-In.. Rnool. N... <...... UE 19120. 32ll-TI28.

Bloomington 1L
Scranton PA

[COM. Bi,d. Cn,hen£! . B.<-km.". fl"k<, I..,.
Roo" To....,,_W~I. <Ii"", ,,, ........ . 23'4 ..... lIustl.... "'"'.n,,. Sl.~ioll"" """,n. "" ·.n ·
lo 34 '\ dJ"",un' I",m d...l.r pri"". All prod llCl> ". ......W2AUtW2VS. At:A. Vih"';>1".
" oil. I:>I•. W. i'. ' " ""II 10. p. k" Ii" AI,.,,... . ... H."," "Y . Amph<-ool. s,"'y, I\&W. C"••·S<'aJ.
"·hol ..... l,, dl'trih,,'ol> 1m A,,'.nn. SI",·i. lim.

~" Cr.ft . I W. M,lIer/D.i,..• . ARRI..
R"RPOC\'• • nd fly·C.lO. llill Radio . 2503 C .•; . A"""",,. Shure. LoR"" Ekdroni<>, 1112 e; ••nd.
R""d . M ~. ues. Blooon,Oltton II. G1701· v~ S•., s..on'on FA 1850\1.343.2124.
0I\Ii7. liGJ·2141.

Boi»e ID Dalla.. TX
ROf"ky Mou"'.", ...... """.... h.m .....1.... Coli

IBM PO Apple .£!e,ma,k.. product." hnbhyl<l"
flJM fi", f", AEA. ,0.,.. 10-0, KDK. Trll·T.... Bu' ·
'e",u'. C...oc-ra£! . and roo..1 111 M ·Ekd,...,;.". ..I..-lroni", proj.... Iils, 150.00 ""mpl..... rnn<Iem

4214 O . ",I . nd. 110.... III 831115. 34:' --4<J I H. 'i' . ,",!No,i p1i,,";.. ,,·11ilr " ....,.~~ ',b.
EPROM prow' mfllPl/du plk.,o,. pop"lo.
"><n>ory Ie """"", ~" ,fwri,.. .1'I'h"a"oo

Pre.ton 10 ........ and mo.. ,han 6000 part< in ..".,k . Semi·
Ro,. Wll7HZ ha, ,he larK"'" ",d ,,{ oma''''' ""nd"ct"". di......... vi...., prod,,,.... ">01,
R'"ar io , .... ""rt""",91aio W.... and ,he '- 1'1...", ...' i' . I". ~'ou , h.... ll'p'.h''''t"...I.,ll. lo_

p"'''' Coli IIlP fo, .11 ~'ou , h.m .......,j, ,- ........." [ l<>c'I.ron'<'>. 6415.06 "'i,l i... Rd..
Dl"d.... tinR, 711 So, S""', F......... 10 /lJ263. Dollo. TX 15205.
SS2.{J8JO.

Littleton MA Baltimore lWashington
T.....pl;ol:>l, hom ,'m. """'inR ~.: t 'wl ll.... ,,{ ,"an,.k tr."-,;,.",,. am;>lm..... ,"";110'''''' .od
ICOM I< Keo...OO<I. Y.""" HTo, I)", k D.i ...·• • I.N..... Coaxial ""hi. and ron.....~O" Rlor.d<-r
IllIW 1l<'<'<'<SO,.... Curti< & T,O<" k<'j"'" I. ....... TooR'''' d..ol"" "'·',h Mi",o....'. labor.'o.... , "'p-
f1 ustl.. . T..I""III . ·(;.io prod<l<'" Mi..... .~ s,-;. Iti.., l oc .• 1010le; _ I)ri,• •

an,I"'.• M_ P S . AII>ha ~" p""...."". II<I.....nr. "D =M. Wm. 59S-53fQ, BoI, .
ARR I. & t an' ""u;,,, i,,-"..>cIioo oid.. ...." i" I. , 7112·Z211. 7:30 om In S:OO pm, Mondoy thru,..., dro..-w" , '"' Ii... "' ro.. hltinR'! ' r d day.
TEI. _ COM Ekd"",", (;o monunicotiUfd. 615

G_' " illl. 1191. Ll""".... "' Ol~,

4116-3400'3040, DEALERS
Ann Arbor MI Yom company name 'M ma....ge

s.. ", f,,, prod ...'\., Ii.. T....-T.... 1\ L , n..... 0'" contain "P '0 25 worm '0' ~
o...T"", and man~' morr, Op<-e Mooday throullh little ~ $ISO yearly (prepaid), 0'S'lUtday. Oll.ll '0 17:10 . WFIIlVCR. WFIIlUXO.

'15 P" month (prepaid qua rterly) .WDllO KN.•nd WSRP hehind ,he ""<JO''', Pu r·
...... Radio SvIpply. 327 Eo II"""". " "".• ,,_ No mention 0' mail-order busint'S';
"'bot Mt 48104. &68-8600, or area oodc pl'Tmitted. Directory tt'xt

Livonia MI
and payment must reach u.<; 60 days in

('Aml~_ p,,",o,·ol•• k '}"t<m ' . Anlo'.... radio.
advanc.oe of publication. For example,

rPJlPO ,... ..",lIi' e. .nd rom p"t.. .p;>lko,-;"",I advertising for the May '84 imle must

eo" ,," "'''DM Il O , ,- !'holo.ollo;"'. be in our hands by March 1st. Mail to
27600 Sd>ooI....1t ,~. Li....i. "' 4!lISO, 73 Magazine, PdffiXmlUgh NIl 00458,
523-1 1ISO.

ATIN: Nancy C iampa.
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FT-77The Rig for All Seasons!
Answering the call for an HF rig that goes everywhere, sounds great, and Is
cost-effective, Yaesu proudly introduces the FT-n Compact HF Transceiver System.

Computerized Design and Manufacture
The FT·n design engineers utilized the latest computerized circuit board layout methods. resulting in a
compact. reliable transceiver with maximum utilization of available space. Automated insertion techniques are
used in assembly, providing improved reliability and quality control over earlier desians.

Operating Versatility
The FT-n is equipped for operation on all amateur bands between 3.5 and 29.7 MHz. including the three new
WARe bands. Fully operational on SSB and CW, the FT-n includes a dual width noise blanker (designed to
minimize the "Woodpecker" or ignition noise), full SWR metering, R.I.T.• and optional CW filter with wide!
narrow selection. The optional FM-n permits operation on the FM mode, with front panel squelch sensitivity
control.

Expandable Station Concept
Ideal for mobile operation because of its compact size and light weight, the FT-77 forms the nucleus of a
versatile base station. Available as options tor the FT-?? are the Fp·700 AC Power Supply, FV-700DM
Synthesized External VFO and Memory System, FTV·707 VHF/ UHF Transverter, and FC·700 Antenna
Coupler, providing top performance at an extraordinarily low price.

Best 01 All, It's a Vaesu t
With most experience in transceiver design and manufacture, the Yaesu trademark is your guarantee of
quality and durability. We've got all-new technology and an all-new warranty policy to back it up.

See the FT·77 and the all new line of Yaesu HF, VHF, and UHF transceivers, receivers
and accessories at your Yaesu Dealer today! n's time you tried a Yaesu!

PJict And Speciftcations Subject To
Change Without Notice Or Obligation V&~§(1JJ \{!7

The radio. V
VAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007

VAESU Cincinnati Servlca Cantar, 9070 Gold Park Dr. Hamilton, Ohio 45011 • (513) 874·3100



pacesener in amatevr radiO

Optional AT ·250 Automatic
An tenna Tttne r
Designed 10 m atch tht" TS·430S i n silt" ,
colo r. lind appeara nce. Functionally
compaubte with any IIF transceiver of
200 wat ts PEl' o r lower. (Requ ires
m anua l bandswnchtng.l
• CO\·t"f'S 160-10 mete r Incl. WA RC
• ABC Automatic Band Chan~inp; System
(when used with T S --430S I • S WRtPower
mete r e a anten na te rmtnate e Buill-In
AC Power Supply.

Other o ptional ecceseortes:

• I'S--I30 compact AC power supply.
• PS ·30 or KPS -21 AC power- supplie,..
• SP-4-30 external speake-r.
• fo. 1B ·430 mobrh- m o un ting hrae-ket,
• J\ T-130 r-o mp.nt anteu na tune-r,

HO-IO III lm-l. WAHe.
• FM---l30 FT-ol unit .
• YK ·88C (500 U,J or YK ·88Cr-; (2 70 IIzl

C\V filters .
• '(K ·8RSN (1.8 kllzltrarrow SSA filter.
• YK -8flA lfi klIzl A M Illu-r.
• M C-4 2S UP/ DOWN ha nd microphone.
• Me-55 181') mobile rntcrophoue .
• ~tC-60A deluxe desk microphone.
• MC-80 U P/DOWN desk microphone.
• MC-8 S mutu.Ioncuon desk mtcrophone.

More tnfornuutou Oil I1Il' TS--I30S Is
ava ilable from all authorized dealers of
'rno.xcuwood Conununrcauon». I 1I I We-st
Walnut Street. Compton. California 90220

KENWOOD

• All solld ·state technology
Inpu t rated 250 W PEP o n SSe. 200 W
DC on C\\'. 120 W on FM Iop tiortall. 60 W
on A~ Built-In ('ooHn,g fan. mulu-ctn-uu
011'11 prou-cno» . O pe-rau-x 0 11 12 voe, o r
I:lO /220i:l·10 VAC w ith opnonul
1'5·-130 AC power supply .

• All-mode squelch circuit. built-In
• Noise blanker. built-in
• RF attenuator [20 dB)
• Vox circuit , plus semi break-In wit h

stde -tcne

to the aarrn- freque-ncy and mode as "A"
VPO. or YI('(' -YlTsa, VFQ LOCK swtn-h pro
v ided. RIT e-omrntturu-s VFO or memory.
UP/ DOWN manual scnn po!'osibk us i ll~

opuonat uucropnone.

• Eight memories store frequency, mode.
and band data
Melllories store frequency. mode, and
band <lata. Eill:hth memo ry store'S reCf'h'('
and transnnt fn-qucncte-s tndcpeudr-ntly.
M.CII switch for open•ruon o f memory as
lndt-pendent VFO. o r Itxed frequency.

• Lithium battery memory back-up
Estimated flve-yenr lift".

• Memory scan
Sc ans memortes in w h idl data Is stored.

• Programmable a utomatic band scan
Scans prograrrnued band width . Sca n
speed adjustable. 1l0LD sw itch Interrupts
band or me-mory sean.

• IF s hift circuit (or minim um Q RM ,
IF passband may be moved [0 plan:' toter
ferring sl~nals outside the passband, fo r
bi' s! nuerrcrc nce n-ject jon.

• Tuneable notch filte r buUt ·in
Deep. sharp. tuneable. audio notch filter.

• Narrow-wide filte r selection
NAR-W1DE swtu-h For IF Itlte-r se teetton on
5SB and CW ",vhen oplional fill ers an ' in
stalled. 12,4 kHz IF fille r bu ilt ·in .)

• Speech p rocessor built-In
Improves Illlel1i~iblHly , mr-rease-s a\"era~('

"talk-power"

• Fluorescent tube digita l display
lndlr-ates In-queur-y to 100 H z no Hz
ruodtflabh-l. .

TS-430S FEATURES:

.160-10 meter qpetation, wltb general
coverage receiver
Wtth 160·10 meter Amateur band ('() \"('T

age. tnctudmg WARe 30. 17. and 12 meter
ba nds. u abo features a 150 kHl -~O MHz
gellt' ral coverage reccrvcr. Innova ti ve UP·
conversion dlgita l"LL r-trc-utt, for superior
frequency sta b ilit y and aecuracv. UP/
OOWN band sw itd 1l"s for A mateu r bands
or 1·\1I1z steps aero...s enure 150 kllz-
30 MlIz range. 1\\,'(1 di~ltal vro's ro n tin
uo us!v tum' le from band to band . Band
Inforrnatton: uput 011 rea r panel.

• USB. LS8, C • AM. w ith optional FM
Operate- 0 -1:3. LSB, CWoand AM. with
npnonal FM , Inter-nally inslallt"d. AGe ume
constant automatica lly selec-ted by mode.

• Compact, lightweight design
Measu res only 10-5 /6 (270) W x :J<~/4 (9(i)
II x 10-7/8 (275) D, Inches lmml. w('lghs
o ntv 14 .3 Ib... (6.5 k~.).

• Superior receiver dynamic range
Use o f 2SKI25 juncncn-rype re-r-, In
the Dyna-Mtx high sensmvny. balance-d.
dlred mtxer rtrcutt provides superior
dynamic range.

• 10-Hz step dual digital VFO's
1O-lIz step dual digital VFQ's operate tnde
pende-ntly. lnr-lude band and mode tn fo r
matron. Dtffereru band and mode ( Oms.",

opcrnnon possible. D ial torque adjustable .
STEP switch for tllnlng In IO-Hz or 100-1Iz
st('ps. A-B switch qu ick ly shtfts "B" vro

The TS-430S c o m b in e s the u ltimate in
compact styling with advanced circuit
design end performance. An all solid
state 5SB. CWo and AM transceiver. with
FM optional. cove ring tbe 160-10 meter
Amateur bands, it also incorporates II.

150 kHz -3D MHz general coverage re 
ceiver having a superior dynamic range.
dual digital VFO·s. 8 memories. memory
scan, programmable band s can. IF shift.
notch filter, an-mode squelch, and built
In speech processor.

General coverage, Superior dynamic range,
2 VFO's, 8 memories, Scan, Notch ... COMPACT!

TS-430S
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