
A cwcn Publication

Awards-81
Fun!-82
Contests-53
DX-85
leiters-56
Reader Service-88
73 Intematiooal-90
Dealer
Directory-110
Propagatioo-110

November 1984 Issue It2S9
$2.50 USA I $3.00 Canada

Decode Soviet Space Messages
l:dt Asyou read th is, mysterious signals are

being beamed into your shack. What
do they mean v Where are they coming
from ! Use WQ0BCl's sa te llite- te lemetry
read ing program to uncover the facts

WD0BCI 53

The End of the Line
What's the point in sending power up the
coax if it never reac hes the ante nna! These
tips on connector installation and ca re WIll
help maximize your station's signal.

,W B5l BI 56

Ham Over Fist
~ Here's a V IC·20 CW program with a
:A twist: Its real-time display lets you
wa tch your d its and 'd ahs da nce across th e
screen But be forewa rned -you may not
like what you see! WDBBHH 64

A Useful Present You Can Build
lSI How about a high-tech holiday gifH

WB4YOD/pW8ZAF 58

Homemade Defroster Shutoff
~ This simple gadge t has nothing to do
l.:::J WIth amateur radio, but it's a neat litt le
pro ject anyway. KB2WM 68

Never say Die-4
QRX-8
Barter 'N' Buy-70
Ham Help-70, 75
RTTY loop-71
Satellites-72
Special Evenls-73
Circuits-75
New Products-7.
Review-77

Dr. DX-76
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KR71 26

International Edition

ever.

Wrap Up TVI
IS] Can you e ndure another evening with­

out transmitt ing? Use this Simple c ure
to choke out television interference for-

But I Know How To Solder !
Anyone ca n dribble hot metal over a joint,
but it ta kes an artist to rea lly solder Are you
a Picasso o r a pig1 WD4S 28

73 QRT? QRX!
Page 8

K6AEP, WB8DQT 10

Color Computer SSTV: Part I
IS] Turn your CoCo into a co mple te SSTV

term ina l! Howr Fi rst, build this hign­
reso lution display system

CoCo SSTV-10

Amateur Radio's
Technical Journal

K3VDB

Rampant RTTY
IS] Create the ulti mate mailbox! K0WVN

describes a system that operates from
45 to 120) baud with d ual shiflS -automat­
ica lly. K0\WN

Your Own
Optoelectronic Anemometer
IS] l ight control and car-top calibration

make this project cheap to build. PJ-SY
to J-Iign, and extraordinarily accurate

Free-Form Filter Design
1'1Build the ultimate audio filte r high­

pass, low-pa ss, bandpass notch, vari­
able Q and c utoff frequency , J-II in J- single
circuit. Circuit? Sorry, that's single chip!

KMQVK 34
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ICMU 12 VDC
44 MHz Booster
Wout/12VDC
omes with 5 feet

x , BNe to PL.259 )

IC-CPI
Cigarette Ughter
Cordw/Fuse
( charges BP3/powers DCI )

IC BC25U
ACWall Charger
1l7VAC inl
12 voco.«

Nominal
Transceiver
Power ( watts)

1.0
1.5
2.3
1.5

ICBN·
IC-BP3 t Battery Case
Battery Pack
BAVOC 250 mAH

Battery Pack I 5 hr. charge
ICDCI 7 .2 VOC 4 25 mAH
DC Regulator 1.5 he charge
12 VDC in/9 .6 out ' Nl'<{/lirps HG3 SCflul'Jl"

( ith DC t ll iU , w 11le! ",,,, BCJ S, BC-25U, st.-' CPl nr
comes WI 1.1 17X;J)"rJ!If:t(inl~yreguJuled)

cord-will not get ttAc,ep/6 Mslwbatlt'rles-AJk<lJineorl.."iCd
power from BC30 ) ( I)" no/ atte",p4 ta ('11<l'R'!AlkdJine buttl'ries)

BP2
BP3
BPS
BPB

Battery
Pack

leOM's rello ble, field proven,
handhelds have been the
most popular handheld on
the market. Here's a few
reasons why:

1M Transc......... The IC·2AT
features full coverage of the 2
meter hom band. The JC·3AT
covers 220 to 224.9Q MHz. and

the IC-4AT has 440 to 449.995
MHz. Each radio isonly 2.6in x
1.4in x 6.5in in size. Excellent
audio quality is provided by a
Quality speaker and an
electret condenser
m icrophone. ,AJI have 1.5
watt output and battery
saving 0.15 watt low power.
Touch Ione ' pod is

inc luded (on "1''' models).

standard Equlpm.nt. Each
transceiver comes comple te
- ready to use - with BP3
rechargeable battery. AC
wall charger. flexible
antenna. earphone. wrist
strop, and belt clip...a ll
standard.

The Syst.m. AccessoriesfOf'
the hand held seriesare
interchangeable between
transceivers. Slide in
remova ble battery packs
a llow Quick c hanging of
batteries. Batteries may be
cha rged when removed from
the transceiver.

NEW AccessotIes AY<llIable:
IC-BP8Iong -life 800mAH Battery Pock (rechargeable with
BC-35). BC-16UWall Charger (BP8 onlv). H5-10 Headset a nd
H5-1 0S8 PIT Switchbax.

",~ICOM Arnefica.lnc", 2112~116th Ave NE. Bellevue. WA 98004 /3331 TOVJerWOOd Drive. Suite 307. Dallas. TX 75234
All S101ed soeckOloons Ole <JPI)OOO;,mote and SUbjecllOCI'lOI"1Qe Wllhoul nolOCfl01' oDIIgatiOn. A111COMrodoos sogt'\Ihca'lTtv eo:caed FCC~t>ons lirnoIong spulOUSernissoons _784
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TS-430S

8-3016 SALE $199.95
8-1016 SALE $249.95
B·108 SALE $159.95
B-23A SALE $ 79.95
D-1010 SALE $289.95

,0l;:1JD~~(g
AMPLIFIER SALE

MA·550 SALE $899
55' 3 SECT. TUBULAR TOWER

MA·40 SALE $599
40', 2 SECT. TUBULAR TOWER

TRISTAO SALE

R·600, R-1000, R·2000

I

VAN NUYS. CA 91401
6265 Sepulveda Blvd.,

(818) 988-221 2
S an D,,,go F..y al VOCIOfy Blvd

HAND-HELDS xu sccessosues
I IN STOCK

I SALE "
, • PRICES • NEW!

IC-2AT IC-02AT
$219 2M,HT

le-3AT CALL FOR
$239
IC-4AT SPECIAL
$239 PRICES

M'N'·PROOlJCTS • """GE • NTE . ......OM... . ROllO' • ROHN
SHUIlE • S_'l-oNE . STONf." . "MPO ' TEN fEC' ''''S~M)

"""Ell • V'EWS"" , VOCOM • v""su....,....., """.'

IFT-708R

FT-208R

NEW!
FT·203R

TM-211A1
TM·411A

KLMsALE
KT-34A SALE $329
KT-34XA SALE $469
40M·2 SALE $309

CALL FOA LOW, l OW PRICES
80 THRU 1\I,M KlM ANTENNAS

- NEW! NEW!
NEW!

IC-751 SALE
CALL FOR SALE PRICES

1.___
•

t IIICOM!

PHOENIX, AZ 85015
1702 W. Camelback Rd.•

(602) 242-3515,
East of Highway 17,

COlUNS .CUlms _ Cl/SHCR." . 0 ..... . OR'~£ ' OX EDGE
E,M' C ' HUSTl ER . HV·G.... OCOOO • J '" M'lLER • ~""TAONICS
~ENWOOO ' ~'M . ..."S(N .l........ . MET' . M' J. "Cf'O-lOG

-:

KENWOOD
TRY OUR

SUPER LOW PRICES-ALL ITEMS
CALL OR VISIT

I

FREE SHIPMENT
UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE
HawaIIan amateurs are welcome to us. our Iree phone

800854-6046

ALLIANCE
ROTOR SALE

Vil )l&§~01J
FT-7S7GX '0

FT-726R
EXCELLENT
FOR OSCAR

TH-21AT/ TH-21A TR-2600A
TH-41AT TH-41A

$99.95

CALL FOR
LOW PRICES ON ALL YAESU ITEMS

TM-201
TM·401

W·51
$899
W-36

$549
LM·470D
$2799

BURLINGAME. CA 94010
999 Howard Ave.,
(415) 342-5757,

5 miles south on 101 IfOm S,f, AifPO't.

(Call ' and Alilona customers please phone or visil IIsled sto,es)

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME.
STORE HOURS: 10AM to 5:30PM Man, through Sat.

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. LaPalma, 2811 Telegraph Ave.. 5375 Kearny Villa Rd.,

(714) 761-3033, (213) 860-2040, (415) 451 -5757, (619) 560-4900,
B81w....n ();sneyland & Knolls Be<ry Farm. Hwy 24 Downlowo. lett 27th off·'amp. Hwy 163 & Claifemont Mesa Blvd.

R·71A GENERAL
COVERAGE RECEIVER

Superior grade receiver provides gen­
eral coverage 100kHz to 30MHz.

SALE!

l;ffi (i)
CALL
FOR ..~.

PRICES

AH • "'''''''ICE . ",,,,,A . AMECO . ....PHE'fOl • "",nEA
....... . ANTENNA SP'EC",.,llT S • • "", ' . S ' ROH ' "HOEN
" ENCH!A . BIRO . lIUTTEA" Uf . e~" • C"l.L1lOOK

TW-4000A

BIRD
MODEL 43 AND

ELEMENTS A..,~..

Prices. specilicalions. descnpllOl>S subjecl 10 c lTange wirlTour notice Canl and Anl Offll 'llSid",,'S piellSll lM1d $;/lies Ie.



HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE
!-llst\e(s new 6-BTV six­
bond trop vertical fixed
station cnteroc offers
01 bond operation
with wmctcreo con­
variance. The 6-BTV
offers 10, 15. 20, 30.
40 , and 75/80 meter
coverage w ith ex­
ce llent bandwid th
and low VSWR, Its
durab le heavy
gauge alunirum
constructiOn with
fibefgkm trap
forms and stain­
less steel hard­
wore ensures
long reliatliity.

Thirty
meter kits
C3G-MIK)
for 4-BTV
ore 5-BTV
are else
cvcscoe.

•

INFO
Manuscripts

ContriMions in 1M fonn of manu­
110';1>11 wll h dra";"01 ancllot phol~

ll"~ _ , ' :ome ...cl "';11 be con­
Iideted tor possible putll~11On. we
ca'I ........ no~Ity tor IOU
01 damagII 1D any .....l.n.! , Please en­
eIoM. $I~ MIl...xlreued ..­
lope ..th .-:II M.tlm/uIoIl. PaymenI
tor I....... 01 any UI*lIiCllecl terial
will be made upon 8CCeIltance con-
,rltlUlklns should be directed 10 tile 73
ed,' orIl l oI!Ooits. "How 10 WrHlI lOf r:r
gUldeli""" a re avai lable OJPOI' "'(1"""1.
US clllzens muSI Include Il>ei. social
!l(lCu'ity number wit h subml l1ed man...
scripts.

Editorial Offices:
Pi.... SI_

l'll'IertIOrOugII NH 03458
F'!'Iore; 6CJ3.020W471

Advertising Offices:
Elm $I,.

Perert>orough NH Q3oa58

I"hon8; 6CJ3.02....1138

Circulation Offices:
Elm Street

Pet",borough Nfi 03458
P!>one: 603-92. 4111

Subscription Rates
In the Unit«! Stl-t" and POSHSSionS:

One ".r (12~ $25.00
T_ "NtS (2~ -....sl SJ8.00
1'I'ne ""'"Q6 -....sl 163.CJO

Elsewhere:

Don't m iss our 30 meier excitement.

HUSTUR -
SnLL THE STANDARD OF PERFORMANCE.

ER

.. A ......... e._••..
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13: Ama''NJr Rar1IO'S TflCn",ca/ JOO"'.1 's ..
member 01 me ON Corl"m..m,eahonsllnc. grouP.
the ....enee la ,ge51 pUOhshe< o f compUler .r..
II-led iolormatioo . The group pub lishes 53
computer publica t ion, in 24 malor countries .
Nioe million peop le read one Of mcee 0 1 the
group's publications each monlh, Members 01

lhe group include: . rgenl ' twl" ComW/"""""lr1I

Arpenl"'.; . sia 's TM AI '." Compu'_OfId.
• u$l,ali,.., Computet_Of/d Aus".l i• • Aus" . ·

/l&n I.IICI'O CAtnput«won<t. Aus/r.l~n PC INQt1d

I-Ad D'rK/Of"'I: fllaI"l'S (h,.Newl and M,clO­
l.Iundo: China's cn",. Computet'l'l'Orl~ Den­
mark'S Compu let'*'Otlr1l(h" m. T. and MICrO
Vaiden . Fioland', M,tro; F,aoce ', t" Mondf1

/n/Ofm. " que, Golden (.pp.I". alld OPC (16M);
G"rmany', Compu/"T ....OCne. M,c rocom!,<,ler·

"''''f, PC Wert, Sol/ .,.ar" Msrt t. CW Edilionl
SemlnSl'. Computer BUl lnttss and commo­
r10rtt MS'} lIl ine: 11aly', Compu ler ....orld illllill ;
Jllpan 's Compuler....orld Jllplln lind Perso
COMWorld: Mer.ico·s Compu/"rworlC/l.I. ..ir;o
a"" CompuMundo; Nelherla""'s C IN Benelu.
1-"" Mi CTo/ln'o ; Norway'. Computerwor/d
NOfflI1 and l.I ,kroOll ,. ; saudi " rl-!>i . ·S Saw,
ComPUlerwond'; Spain'. Compulervrorldlf.·
p.lfIlI I-nd M/CrOSis l.",.. ; 5-","'5 ComWI'

etS...-, l.I 'kroo. 'om . 1.1", Hf/mdatOl' and
S-.,.. PC World. I,.,. UK'. CO"'/1<Ital M. n­

lI'}e"'e"t. Compu teT N ttws lind Compu teT
BU''''ttss EUTopf/: the US's Compulttrworld,
HOI CoCo. inCidttr. In/oWorld, Mll cWorld , M,·
CTO Mark,,/world, Mic rocompuling , PC World .
RUN, 73 and 8Q Micro.

CanIda and ...... ;co.-S2197n )'Nt

onty. U,S. fUnds. FOfeign surlace
.....11 _ $4.4.9111 )'Nr only. U.S, l unds
dr. ....n on U.S. b.nk, FOr"lgn I-Of
.....il_please i"'luir".

To subscribe.
renew or change

an address:
Wrot" to 73. S<JDIc:npllOn Clepart.........
PO 80. 931. Farmingdale NY 11731.
For ...-als and CI'\aOgflS of -*"_
incluOe 1l'Ie __ '-bel lrom I'CU'
_t rfla!fll issue 01 13. Fo< got! __
-.;noloons. include I'CU' ......, and ao.
cit.... as _ I as tr- 01 lilt! ...
e,pienls.

Subscription
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Write to 13. Subscription Depart..-I,
PO 80. 931. Fanningoete NY 11131.
PIeaM include an __.... 1abiIl.
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me.. 80 PIne 51.... "-eobooOiJl1l NH
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.. ,,*li"O otIices. Ent,re c:enlenls OOP'Y"
l!gI'I l ~ 1~, ON Communications!
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"«l part 01 this publicaHon may biI re­
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MH:fQI,im Edil lOn- Uni_ly Mk::<o/i1m,
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$89.95

• Frequency accuracy, ±.1 Hz maximum -40"C to +8S"C
• Frequencies to 250 Hz available on special order.
• Continuous tone

BUASTTONE5:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH·TONES;
697 1209
no 1336
852 1477
941 1633

TEST·TONES:
600

1000
1500
2175
2805

TE·12PA

67.0XZ 85.4 YA 103.51A 127.33A 156.75A 192.87A
71 .9 XA 88.5 YB 107.21B 131.83B 162.258 203.5 M1
74.4 WA 91.5ZZ 110.92Z 136.54Z 167.96Z
n OX8 94.8ZA 114.82A 141 .34A 173.86A
79.7SP 97.4ZB 118.82B 146.24B 179.96B
82.5 YZ 100.01Z 123.03Z 151.45Z 186.27Z

TE·12PB

• Frequency accuracy, ± 1 Hz maximum -40"C to +8S"C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

~ "

,,""9COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854.Q547/California: (714) 998-3021

Stuck with a problem?
Our TE·12P Encoder might be just the solution to pull

you out of a sticky situation. Need a different CleSS
tone for each channel in a multi-channel Public Safety
System? How about customer access to multiple reo
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver­
satile test equipment. Any of the CleSS tones may be
accessed with the TE·12PA, any of the audible frequen­
c ies with the TE·12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickler for
1day delivery with a tutlt year warranty.

• Output level flat to within 1.5db over entire range selected.
• Immune to RF.
• Powered by e-acvoc,unregulated at 8 mao
• l ow impedance, low distortion, adjustable sinewave output,

Sv peak-to-peak.
• Instant s tart -up.



editorial by Wayne Green

£DrTOlIIAl. OII1£CTOft
CWCo"£TI:IlIOAOI,IOH

J-" Del'ay _8TH
EDlTOItIAL OPEltAnoNS lIANAOEII

CWCIP£TEIlBOAOUGH

J.t" Bu'nel l

CREATlVE DlRECTOIt
CI>riootine 0..'_

OESION IUoHIoO£R--OESlGNEA
OO-l'lol_

STAFF

VICE "'lESlOENTIOEN(1\Al. IUoHIoOEJIo.r.r.__
VICE _SlDEHl_AHCE_.....

ASSlSTANTOENERAL ..ANAOEII
.... tt S'Mn !(AllEl

ASSISTANT TO VP/FINANCE
Oomlnlq.... Smlln

DlIIEClOIl OF ......II~£TINO AND S I<U5

0... SCIlI..1er

DlR£CTOR OF I<OVERTlSI...O

SI~T_y

MARl(mIoIQ IIlANAOEIl......&.
QtRECTOft OF Cll'ICULAnoN

WI..... P. __

ASST.e-c:uu,TION fIl.t.NAOER._-
0IIIEC1' AND NEwSSTAND SAI..lS fIIOR.-­1_)4721

QtR(CTOft Of ctU:DIT SALES
AND tXlU.I:cnotoS

Will..... .... ..,.

OIfI£CTOft OF f'UtlUC AELATIONS

,-~

1<0VEIITlSI",O

1-8C1O:l-U 1....00

SALES ..ANI<OEII
JIm Gr.,W1XU

SALES REPflESEHlI<TIV£
_ t<....,.,., !(A'GA V

WEST COAST OFfICE
10lIO _

_ P CI<~

1~1~1lI

SAUS fIl.t.NAOER........,
SAl.£S R£....£KIoITATlVES....._w_
-~-

EXEClmVE.-ANAOI...O EMOIl
s ~ Plollbfl<:k

ASSl. M AOlItO £MOlt

St J_'
T£CHNlCAI.MfTEA...ATIONAl. EDfT()III

,...,. Clonhem I(I':Z'f

EDlTOI\IIAl. ASSISTAlO'S-­_d_.
o.n. SCI.''''''
""'OC'ATU

_e-.WBlGFE
_Eoo_lU2U
8lII oc-e, I\f.Te

CI'IOd _ VP?ML
A..-, L _ ... WII8J L.G

Or. M..., """_ WA3o\JIl
eill Pall....... WA&I1'F

~.. 5'. '" I(2(),l,W
R<X-I S..",k~ ....F1M

PAOllUCTlON OlRECTOA

N5IICy SoIIt'.....

ASST. PROOUCTIOfoI fIIOR.MFG.
Su,.n 0'01'

TYPES[flINO MANAO£II

Dennl. eM"..., ...

FILM PREP
_ M.VU_

PHQTOOIlAPHY M...... AGER

.... 1I..,.... IU"..

Continued on page 82

A Fresh Sh!lrl

The Reagan FCC gave us a
new change In 1981. I went down
to Washingtoo and lalked w ith
each of the Commissioners per­
sonally, giving them some back­
ground on the past, present, and
potential future of amateur radio.
They were eager to help our ser­
vice get back In to a strong
growth mode so it could again
attract teenagers and thus bring
the coontry desperately needed
engineers and technicians-as
it had done so well before the
ARRl's mcennve-ncenstnc di·
saster of 1963.

Since no-ecce had been the
breakthrough for growth in Ja­
pan, they were eager to try It out

nels, almost killing CB enti rely.
The situation was severely ag­

gravated when the previous
Commission outlawed 1t-meter
linear amplifiers. This forced the
legitimate manufacturers out of
business and left it open to
underground manufacturers.
creen-emrseton standards were
henceforth ignored and "ham 1().
meter" amplifiers f looded In
trom truckstops and from under
ca-oearere' shelves.

The new carter FCC held a
hearing 00 whether to outlaw
to-meter uneers ent irely. The
main speaker was the ARRl Ie.
gal cccnsei, who proceeded to
lecture them like school kids. I
watched In mounting horror as
Booth went on endlessly while
the Commissioners fumed and
then walked out on him. That
day we lost not only that rule.
making, but all sympathy from
the FCC for lour years. We were
fortunate that they did not fol·
low up 00 their plan to make a
new personal-radio service with
CB and ham radio combined.

lems from cheap and dirty lin­
ears made fOf CB use on 11 me­
ters, which were proliferating.
CB was in its heyday and televi ­
sion sets everywhere were driv­
ing their owners crazy as ceers
drove by or worked DX from their
home locations with their kilo­
watts.

The FCC had no way of know­
ing that in a few months their ac­
tions would solve the problems
in an unexpected way when they
expanded the service 10 40 chan-

aSL OF THE MONTH
To ent8f)'OUt' OS L.. 1'Nl1lit In .n envelope 10 73. 80 PIne Sueet, PeII!fllo<)rOugh NH 03458,

Alln: OSLGIllie Monlh. Winners receive • one-yeIll' 5ubecflption lor ext_ion) to 73. Entries
not in envelopes c.nnot be accepted.

4 73 Magazine . November, 1984

OUR WORST ENEMY

It was back around 1976,
shortly after the Carter revamp­
ing of the Commissioners, when
we hams had our IIrsl serious
problem with the FCC. In case
you are new to amateur radio or
are short of memory, here's what
happened.

The first problem facing the
new Commission had to do with
8 proposal to eliminate ten-me­
tar nreers. This wa s In response
to enormous interference prob-

W2NSD/i
NEVER SAY DIE



Multl-tunctton
2 m tr.nac.....
ItA 2 m all mode

'","'~er s e perfect
S8 state n u t. It features

Kenwood'S In vat've D.CS.
olrcUitry thet allows your
TS-711A to respond only 10
~I gnals that Include a pre ­
seteerec ~Iglta l code. The
s~stem recognrzes 100,000
alfferent 5 digit codes. makrng

~.•,i I:Jle lor eecn stat on to
8'1. Is own"Pl ale cal ,
grouP c Of common ca •

e t - dual dig tal VFO s
p e commeroat -qraoe Ire-

uency stet» Iy through the
$I of a TCXO (Temperature

Compensated Crystal Oscn
teton The new fluorescent
multi-function display shows
frequency, Ril shift, VFO AlB.
SPLIT. ALERT. rep eater offset ,
d ig ital code, call sign code,
and memory channel. 40 multi­
func tion memories store Ire-

QUe y mooe. repeater onset
and tone t has programmable
scan memory scan and ad

an The Auto-mode fu'nctloo
automauca Iy se cess the cor­
rect mode for the Irequency
belnQ used When 8 mode
key IS depressed, an audible
'beeper" announces mode
-oennncetron In International
Morse Code.

The TS-711A has all-mode
squelch, noise blanke r. speech
processor {SSB, FM). IF shift,
RF power control, alert. and a

un que cha neI Qu k Step
lUlling that var es tu ng c
a ter sties from onveot 0
VFO fee, to steep og ec
when CH Q swtcn ts oeorsssec.

Optional accessories:

• CO 10 Ca Sign 01 p Y
• TU 5 CTCSS Ton U lit . VS ,
VOice Synthesizer . Me 60A
Delu xe Desk M IC • MC -80
Desk Mlc • MC -85 Dr s. k Mlc
• sp··no External 51)!' rkers
• MB 430 Mobile Mount
• PG-2J DC Cable

M ie Info mat n c
TS l 'A and TS·t1~

be from autn eec d I
Tr a Kenwood Co n ur ns
1111 W€":>l wat t SIre t
C moron CA 90220

Fille r . YK BBCN 270 Hz CW
Fille r . YK-88A 6 kl-lz AM Filter
• PS-430 DC Power Supply
• KP$-7A DC Power Supply
• Mc.60A Deluxe Desk MI
• MC-BO Desk Mc . Me ?
Mu t -Funcu nO k M
. V X-4VOXUnl

voice svntnestzer unit IS another
popular option available. All
trus plus IF shi ft, all-mode
squelch. CW serm-breac-m With
Side tone narrow-wide utter
selection, norse blanker and
R F ettenuator make the TS 670
Quad Bander" the next trans

ce ver you snou down'

Optional accessories:

e .£ tu G ne a Co qe
( 500 kHZ to 30 MHz · 1/5 1
e Sv thes zer • FM 43

FMU . ) K 88C 500 Hz CI/v

scan, Direct keyboard tre­
cuencv selection allows you to
enter a neouencv to either VFO
or to a memory channel usrnq
the 10 button key-pad on the
'rant pane The 2 color f1uo
rescent lube display indicates
treouen 'I 10 the nearest
100 Hz (10 HZ moon able anc
retunes LED rndl atots that
s goa the soecu c tunct.ons n
use The opt anal GC 10 gen
erar veraqe receiver un t
a lows co unuous tun n9 1/ m
500 kHz to 30 MHz The VS-l

•
TS~670 AII~mode

"Quad B.nder:'
The TS 670 Quad Banoe

IS a un Que a I mode trans­
cever t at covers toe 6 meier
VHF band nd the 10 15 and
40 meter HF bands FIr.o1 opera-
t n y be dded WI( the
op FM 430 K features
lOci VFO s. 80
m channels memory
sc no ogrammable band



COMPUTERMFJ 'S MOST ADVANCED RTTY/ASCII/AMTDR/CW INTERFACE HAS
FM, AM MODES, LED " SCOPE" TUNING ARRAY, RS-232 INTERFACE, VARIABLE
SHIFT TUNING , 170/850 Hz TRANSMIT, TRUE MARK-SPACE DETECTION ,

FREE MFJ RTTY/ASCII/CW software lor C-li4/VIC-20.
Complete package Includes MFJ·1229, software on tape,
cables for C·64/VIC-20.

Has lront plnll nnliti'llty eontrol.
Nafmll/R"llne switch eliminates retuning while

checking for eveteo RTTY. Speaker Jack. +250
VOC loop output.
Exar 22tI6 slnt wavll g.nll'ltar gives phase con­

tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hz space. Microphone lines: AFSK out.
AFS K ground. PH out and PTT grounr1.

FSK \eying lor tr.nstllnn wIth FSK Input.
Hlilharp 800 Hz CW filter , plus and minus CW

keying and external CW key jack.
Klntronlclloftware compallble locket.
Exclusive TTURS-232 genii'll purpose locket

allows in terfacing to nearly any personal com­
puler with most appropriate software. Available
TTURS·232 lines: RTTY demod out, CW demod
out (TTl only), CW-ID in, RllY in, PTT in,
key in. All signal lines are buffered and can be in­
versed using an internal DIP switCh.
M.tal cabinet. Brushed aluminum front . 12V,x

2Yzx6 inches. 18 VDC or 110 VAC witn optional
AC adapter. MFJ-1312, $9.95.
Plugs between rig and C-64, VIC·lO, Apple. TRS­

llOC, Atali. TI·99 and otner personal computers.
Use MFJ . Kantronics. AEA and ctnee RTTY/
ASCllIAMTOR/CW software.

•

•

eullt·ln RS·232 Interllcl ,no extra cost.
Vlrlable shift tuning .eu you copy any shift

between 100 and 1000 Hz and any speed (~loo

WPM RTTY/Cw and up to 300 baud ASCII).
Push button lor 170 Hz shill.
Sharp multi-poll man: I nd spatt lUten give

true mark-space ceteetce. Ganged pots give space
passband tuning with constant bandwidth. Factory
adjusted trim pots tor optimum fitter perfo..-mance.
Mutti-pole KtIY1 fIltm are used for pre­

limiter, mark, space and post detection filter­
iog. Has automatic thresnold correction. This
advanced design gives good copy under aRM,
weak signals and selective lading.

......... £ l(ll!' 7S I

111- - --
"" --- • e._• • • -

MFJ-1229

$179 95

Englneerlng, perforlTllnCl, Vllul and I..tures
sets MFJ's most advanced RTTY/ ASCII/AMTOR/
CW computer interface apart from others,

FM (limiting) mode gives easy. troutse-iree oper­
ation. Best lor general use, ott-shift lXIPy. drift­
ing Signals, and moderate signal and ORM levels.
AM (no~li mi ti ngl modi gives superior per­

lormance under weak signal COnditionS or when
mere are strong nearby stations.
Crouhair 1TIIn:-SPKI LED tuning Irray simu­

lates scope ellipse lor easy. accurate tuning
even under poor sqnat-to-rorse conditionS. Mark
and space outputs lor true scope tuning_
Tl'1nsmlts on both 170 Hz and 150 Hz thin.

MFJ ELECTRONIC KEYER MFJ·2Q4

$79.95

v....'

" ~

'" - " -' ~ ... , .....
-~' " -' " ....~ . . . .-.• • _ _ . w

MFJ·550

$49.95

MFJ Antenna erldgl . Trim your en­
tenna lor optimum performance quickly
and easily. Read antenna resistance up
to !iOOohms , Covers all hams bands be­
low 30 MHz. Measure resonant Ire­
quency of antenna. Tells to lenghten or
shorten antenna. Easy to use, connect
antenna, set frequency , adjust bridge
lor meier null and read antenna resist·
ance. Has Irequency counter jack. Use
as signal generator. Portable, selt con­
tained. 4x2x2 in. 9 V battery or 110
VAC wi th adapter, MFJ-1312, $9.95.

MFJ ANTENNA BRIDGE

Gmtly improves transmitttd SSB speech tor maxi­
mum talk power. Evens out speech peaks and valleys
due to voice. miaophone and room Chatacteristics
that makes speech hard to understand. Prences
Cleaner , more intelligible speech on receiving end.
Greatly improves mobile operation by reducing bassy
peaks due to acoustic resonances, Plugs between mic
and rig. 4 pin mrc Jack. snteceo output caore. High.
mid, lowcontrols provide ± 12 db boost or cut at 490,
1170, 2800 Hz. Mic gain, on/oU/bypass switch.
"On" LEO. 7x2x6inches. 9 Vbattery. 12 VOC or 110
VAC with adapter, MFJ-1312, $9,95,

MICROPHONE EQUALIZER

TO ORDEII OR FOR YOUR NEAREST
DEALER. CALL TOLL·FREE ...9

800-647·1800. Call 601-323-5669
in Miss. and outside continental USA
Tele. 53-4590 MFJ STKV

...,.._..... .........
000

• · 'w

MFJ
MFJ ENTERPRISES, INC.

801 .(94. Mississippi Stale. MS 39762

MFJ-1621

$79.95

MFJ PORTABLE ANTENNA

MFJ-401 OBluxe Electronic KeyBr sends
iambic. automatic, semi-auto or manual. Use
squeeze. single lever Dr straight key. Plus/
minus keying. 8 to 50 WPM . Speed, weight,
tone, volume controls. On/all, Tune, Semi­
auto switches. Speaker. RF proof. 7x?x6
inches, Uses 9 V battery. 6-9 VOC or 110 VAC
with AC adapter. MFJ-l305, $9,95,

MFJ...w7

$69.95

•MFJ's Portabll Ant,nna lets you operate 40,
30.20.15. lDmeterslrom apartments. motels,
camp Sites. vacation spots. nearly any electri­
cally dear location where space lor a lull size
antenna is a problem.
A teleseoplng whip (elrtendt to 54 in.] is

mounted on sell·standing 6x3x6 inch aluminum
case. Built-in antenna tuner, filld strenght me­
ter. 50 teet RG-5Il CDaJl: . eomi:le mutl-oanc­
portable antenna system that u can use near­
ly anywhere. Up to 300 watts EP.

,

•

..: ." ~". _ .

"" •••-0..!., . _.•-
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ORDER ANYPRODUCT FROM MFJ AND TRY IT· NO
OIUGATlON.IF NOT DE LI GH TED . RETU RN WIT H­
IN 3D OAYS FOR PROMPT REF UND(LESSSHIPPING)
• One year urKOnditionl l guarantee · Made in USA
• Add $4 00 eacn shippif"IQ/haoclllng • Call or wrill
lor lrel catalog. over 100 product, .

MFJ·1221 • I
__.M

$79.95 .: l _,,!

Ind ispensable. Improves any RTTY station.
1. Crosshlr LED " scope" Tuning Array. Makes

luning quick and easy with dead-on accuracy. Tune
lor maximum vertical and horizontal display.
2. Scope Ada pter. Mark/ Space outputs for scope.
3. Shift Indicator. LEOs indicate 170, 425, Il50 Hz

shi ll. Especially useful lor RTTYoutside ham bands,
4. Sharp M.rt and Span Flllln . Greafly improves

copy under crowded. lading and weak signal condi­
tions. For 170. 425. Il50 Hz Shifts.
5. Normal-RlIVtI1'H Switch. Check lor IIIVer1ed RTTY

Wltnout Changing Sidebands and retuning.
6. Output lIIvel Control. Adjust signal level into TU .
1. UmitBr. Evens out signal variation to..- easee.

smoother copy
Plugs between receiver and TU. Mark is 2125 Hz

and Space is 2295. 2550. 0..- 2975 Hz. lOx2x6 inches.
Uses lloating 18 VOC or 110 VAC with AC adaPter,
MFJ-131:? $9.95.

24/12 HOUR CLDCK/ID TIMER
Switch to 24 hour UTC MFJ·l06 $19,95

or 12 hour lormat! Bat-
tery backup. 10 timer a­
lerts every 9 minutes
alter reset. Red .6 in.
LE Os. Synchronizable to WNV . Alarm, Snooze rene­
non. Minute. hour set switches. PM, alarm on indica­
tors, Gray/Black cabinet. 5x2x3 in. 11 0 VAC, 60 Hz.

7·IN-1 RTTY OPERATING AID



300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH , BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

$99.95 MFJ''''D

NEW
FEATURES

I

MFJ 's hltlSt ..Illnll lulllr picks In plenty of nl. 'utum!
• New Styling! Brushed aluminum Iront . All metal cabinet.
• New SWRtw.nrntt.r! More accurate. Swilch selectable
300/30 wall ranges Read forward/reflected power .
• New Anleonl Switch! Front panel mcuntec. Select 2 ccex
lines. direct or throug h tuner . random wire/ba lanced line or
tuner bypass for dummy load
• New alrwound inductorl Larger moreefficient 12position air­
wound inductor gives lower losses and more walls out Rlln up
to 300 watts RF power output . Matches everything from 1.8 to
30 MHz: dipoles, lnvenec vee. random wires, verticals. mobile
whips. beams, balanced and coax lines, Built-in 4:1 balun lor
balanced lines. l 000V capacitor spacing , Black . l1x3x7 inches.
Works with all solid slate or tube rigs , Easy to use, anywhere ,

:J ' Ii• L , 0

24/12 HOURCLOCK/IO TIMER
MFJ-, 1l6 vJ • /
$19.95 1'1I~

•
Switch to 24 \
hour UTC or
12 hour format!
Battery baCkup
maintains t ime during power outage, 10 timer
alerts every 9minutes alter reset. Red LED .6 Inch
digits, Synctlronlzable with If/WII. Alarm with
snooze tencnen. Minute set, hour set switches.
Time set switch prevents mis-sett ing . Power out,
alarm on indicators. Gray and black cabinet. 5x2x
3 inenes. 110 VAC , 60 Hz.

1 KW OUMMY LOAO $3995
M FJ-250 •

Tune up tilt. ettend - --
life of final• • reduct
DRMI Rated 1KW CW ~ 1117 .......- I.
or 2KW PEP lor 10 min- - _. J
utes. Hall raling lor 20 I
minutes, conlinuJUs at
2OOW CW,400W PEP. _ - ..
VSWR under 1.2 to 30 J
MHz, 1.5to JOO MHz. .
Oil con tains no PCB. -- .~
50 ohm non-inductive resistor . safetY vent.
Carrying harlCl le 7Y2x6¥. in.

OUAL TUNABLE SSB/CW/RTTY
FILTER MFJ-"'. $99.95-
I~-:() ~ ~Io' ~..OI
Dual f1 lttl"l gl'" unmatched performancel
The primary lilter lets you peak. notCh, low
pass or high pass with extra steep skirts
Auxiliary !il ler gives 70 db nctcn. 40 Hz pe.1k.
acrn fil ters tune from XX) to 3000 Hz with
variable bandwidth Irom 40 Hz to nearly net.
Constant output as bandwidth is varied: linear
freQuency control. swnceaore noise limiter for
impulse noise. Simulated stereo sound lor CW
lets ears and mind reject DaM. Inputs jar 2 rigs ,
Plugs into phone jack. Two walls for speaker .
011 bypasses uuer.9·18 VOC or 11 0 VAC with
optional adapter, MFJ·1312, $9,95.

TOORDER ORFOR YOUR NEAREST _
DEALER, CALL TOLL-FREE ....9 ' V/St. I
800·647-1800. ca ll 601 '32~5869
in Miss. and cutsloe continental USA
Telex 53-4590 MFJ STKV

-.....
"" ,

._ .. A..••~
• • •

MFJ

VHF SWR/WATTMETER
MFJ..12 $29.95.....­

VHF SWR/
Wattmeter!
Read SWR -(1410 170 MHz) •
and forward / ';~ .. •
reflected power :::--:-=::....::'--,-,~
at 2 meters. Has 30 and 300 watts scales, Also
read relative uetc strength, 4x2x3 in.

MFJ·422

$109.95
The best 01
aU CW worlds­
a deluxe MFJ Keyer in a compac onfiguration
that trts right on the Bencher iambic paddle'
MFJ xeyer . small in size, big in features. Curtis
l1044-B IC, adjustable weight and tone.front panel
volume and speed controls (8-50 WPM). 8uilt-
in cct-oasnmemories. sceeeer. noetcne. and
push button selection 01 semi-automatic/tune
or automatic modes Solid state keying Bencher
paddle is fully adjustable. heavy steel base with
non-skid teet . Uses 9 V battery or 11 0 VAC with
optional adapter. MFJ-1 JO!l, $995,

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER
Tum your synthesized sClnnlng $39.95
2 meter handheld into I hot PoUc" , . MFJ
FlreIWnther band scanner! ·31 3
144-1 48 MHz nanoneios
receive Police/Fire on 154·
158 MHz with direct ne­
Quency readout. Hear
NOAA mannme coastal
plus more on 160-164 MHz.
Converter mounts tereeen
handheld and rubber ducky.
Feeotnru allows simultaneous
scanning ol tern 2 meters
and Police/ Fire bands. No
missed calls, Crystal coneoueo . BypaSS/ all
switch allows transmitting (up to 5 watts). Use
AAA battery. 2Yo xl'hxl'h In, 8NC connectors.

MFJ/BENCHER KEYER
COMBO -"• , 1M "

-.0 .'.:0 __... -.-.. _._, .. ~•.....

ORDER ANYPRODUCT FROM MFJ AND TRYIT-NO
OaUOATION.iF NOT DELIGHTED. RETURN WITH·
IN311 DAYS FOR PROMPT REFUND (LESSSHIPPI NG).
• One year uncondltiONII guarantee . Made in USA.
• Add $tOO each slllpping/handilng • CIU.... wr1tI
til" ,.. a1t1Iog, 1ft!' 100 practucls.

RX NOISE
BRIDGE

$
M
9
' J-
9

' 22
9

4 • -j - ~.- .,' j i ·f· i · - . ,. 5 _ . .••••. . I ': . _ . - -

FrM MFJ RnY/ASCII/CW IOftwII'I on tap' and
C1b1e'. V1C·:!O or C-64. 5end and receive com­
puterized Rn V/ ASClI / CW with nearly any per­
sonal computer (VIC-20. Apple. TRS.~. Awl,
11-99. Commodore 64. etc.). Use Kantronics or
most other Rn V/ CW softWNe. Copies both mark
Md space, any stli lt (including 170, 425, 850 Hz)
and any speed (5-100 WPM Rnv/ cw. XX) baud
ASCII). Sh¥p 8 pole active filter tor cw and 170
Hz stl ift. Sends 170. 850 Hz shift . Normal/reverse
switch el iminates retuning . Automaticnoise limiter .
Kantronics compatiblesocket plus exclusive general
purpose socket . &1 Yox6 in. 12-15 VOCor 11 0 VAC
with adapter , MFJ·1 31 2. $9.95.

Mu lmlze
your antenna
performance! $59 .95 MFJ·202B
Tells whether to shorten or lengthen antenna for
minimum SWR. Measure resonant frequency.
radiation resistance and reactance,
New flature.: Individually calibrated resistance
scale. expanded caoacrtarce range (:1:150 pI).
8uill·in range extender lor measurements be·
yond scale readings. 1-100 MHz. Comprehensive·
'I"l3nual. Use 9 V banery, 2:<.4x4 in.

INOOOR TUNED ACTIVE
, 'MPROVED' ANTENNA

N~Whhigher gain " Wortd Gnbber" rival.
WIt or exceeds I'ICIption
of outside long '1liiIi'll! UnIque tuned Active
Antenna minimizes Intermode. improves serect­
ivity, reoeces noise outside tuned band. even
funct iOns as preselector with erte nar antennas.
Co'iers 0.3·30 MHz.Tele
scoping antenna Tune,
Band,Gain,On-off
bypass COnlrols.6x2x6 in.
Uses 9V battery, 9-
18 VDC or 110 VAC with
adapter , MFJ-1312, $9,95, MFJ·1D20A $79.95
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PUBLISHED REPORTS thai 73 had been put
up for sale by it s parent company, CW C0m­
munications, irc., were absolutely true.
ewel felt that 73, as an amateur-radio mag.
anne, d id not tit In with it s 50 or SO other
computer publications. Pro-73 forces, how­
ever, suggested that modern ham tech­
niques, such as packet radio, are indeed
high tech and also that selling a successful
property might not be a sound idea. ewet
subsequently withdrew it s offer to sell and
committed Its tuu baCk. ing and support to
73. As a resu lt , we believe our readers and
advertisers will be seeing some excit ing im­
provements in 73 as we enter our 25th-annl·
versary year!

SORWARE PIRATES are looking over their
shoulders after Kantronics successlully
prosecuted Cindy Gladwell of Cindy'S Com·
cuter Software. Cindy sold a pirated copy of
Kantroni cs ' Hamtext computer program,
along with a fu ll set of documentat ion, to
Mike Forsyth at the Michigan State ARRl
Convention in Detroit . Mike happens to be
Marketing Director of Kantromce. Ms. Glad·
well was served an injunct ion to halt all
software-reprocluction activi ties and di·
rected to forfeit $2000 in damages to Kan­
troncs.

THE BID FOR 220 MHZ by several ccmmer­
ctat interests has been stalled at press time.
The petition by Sideband Technology, Inc.,
RM-4831 , has been put on hold while the
FCC investigates charges of conttlct-ot-ln­
terest fi led by the Inland Waterway commu­
nications System. Art Reis K9XI, editor of
220 Notes, has asked for a congressional
invest igation into the activities of the FCC
Office of Science and Technology, which
seems to be behind the bid tor 220.

THE MOUNT GREYLOCK REPEATER was
saved from an untimety demise recently

when GovernO( Dukakis of Massachu setts
signed into law a bi ll giving the Northern
Berkshire Amateur Radio Club a twenty­
year lease on the repeater site. Overwhelm­
ing support from amateurs across the coun­
try in the form of cards and letters was
Instrumental In preserving this heavi ly­
used machine.

A SPREAO-SPECTRUM BEACON Is now on
the air near Falls Church VA. Accord ing to
Chuck Phill ips N4EZV, the system operates
from 144.5 to 147.7 MHz, wi th a hop rate of
10 per second. Output power is 25 Watts,
and the beacon transmits a series of Vs
after an ident ification that is simulcast on
the AMRAO repeater, 147.21/.81. After 1lOf·

mal business hours, the beacon may be
turned on by sending the toechtonet dig­
its 4-3-2·1 on 144.5 MHz. Chuck has plan s
for HF spread-spectrum beacons on the 10­
and is-meter bands. If you are Interested in
the appli cation of this fascinating teen­
nique to amateur radio, contact Chuck Phil·
lips at Tactical Communicat ions, Inc., 5711
B Center lane, Falls Church VA 22041.

PACKET RADIO will be the subject of the
next North American rereccotererce Radio
Net (TAN), heard through over 150 gateway
stations across the United States. Two of
packet radio's pioneers, Lyle Johnson
WA7GXO and Harold Price NK6K, will be
the featured speakers. Lyle is president of
the Tucson Amateur Packet Radio Society
(TAPR) and was the primary influence be­
hind the development of the TAPR terminal­
node-controller (TNC) hardware. Harold is a
director of TAPR and worked on the sott­
ware end of the TAPR TNC. For a complete
list of TRN gateway stations, send an SASE
to TRN Manager, clo Midway Amateur Ra­
dio Club, PO Box 1231 , Kearney NE 68847·
1231, 0( check CompuServe's Hamnet XA4
database.

SEVERAL ARRL aSL BUREAUS have new
addresses.
Third call area: CCARS, PO Box 448, New
Kingston PA 17072.Q448.
Fourth call area, two-tetter pref ixes (AA4,
KB4, etc .): Sterling Park ARC, Call Box 599,
Ster ling Park VA 22170.
Fifth call area: ARRL W5 a SL Bureau, PO
Box 44246, Oklahoma City OK 73144.
US Virgin Islands: Virgin Islands ARC, GPO
Boll 11360, Charlotte Amalie, St. Thomas,
Virgin Islands 00801 .
VE5: VE5 QSL Bur eau, B. J. Madsen
VE5ADA, 739 Washington Drive, Weyburn,
saskatchewan, Canada S4H 254.
VE6: CRRL Incoming Bureau, N. F. Waltho
VE6WJ, General Delivery, 9714 94th Street,
Morlnv ille, Alberta, Canada TOG 1PO.
SWL: Mike Witkoski, 4206 Nebel Street,
Stevens Point WI 544S1 .

THE FAILURE RATE of the new volunteer­
given amateur exam s Is except ionally high.
Most groups report that only 25% of their
applicant s are upgrading. There's a good
deal of con fusion regard ing who is actually
running things-although the W5 YI Report
and the ARRL are both vclunteer.Exarntner
ccordmators (VECs) fO( all 13 districts,
many districts have up to seven separate
groups acting as VECs. In some areas, the
district VECs are bowing oct in favor of the
League, which is st ill t rying to bully its way
into control 01 the program. In any case, the
FCC will be out of the testing business at
the end of the year. For a complete li st of
VECs, send an SASE to 73, Pine Street, Pe­
terborough NH 03458, Attn: VEC LIST.

FCC HAS NAILED another jammer. Dave
Meehan W7IVK has had his Advanced-class
amateur license suspended for one year fO(
willtully Interfering with communications
on the 4O-meter band. After the year is up,
Meehan will be permanent ly barred from
operating in the 7235-to-728Q.kHz segment
of the band.

$140,000 WORTH OF ILLEGAL CB GEAR
was seized by US Marshals recent ly in one
of the nation's largest radio-related raids.
Most of the equipment consisted of linear
amp lifiers and subassemblies destined for
use in the CB service. The distributor, O&D,
Inc., of Shelby NC, faces fi nes of up to
$10,000 and prison sentences for its viola­
tion of the Communicat ions Act of 1934.

CONGRATULATIONS TO ROY NEAL
K6DUE on his new duties as Deputy Bureau
Chief for News Operations for NBC. Roy
had previOUSly served as the science cor­
respondent for the network, giving live on­
the-air commentary during most of NASA's
space shots. Good luck, Roy!

Massachusetts Governor Michael Dukakis chatted with nearly 125 hams after signing leg·
islation saving the Mt. Greylock repeater. That's Warner W1YBT on the right.
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THIS MONTH'S NEWS was courtesy of the
W5YI Report, Westlink , and WA1HXQ.
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~ Unlden"provides major financial support to the NeIghborhood Crime Prevention Coordinating Committee.
.,< 1984 Unidoo CotlXffilt"", 01Amenca

Like a smoke detector protects
you from fire, a Uniden"
Bearcat" Scanner Radio is a
simple way to help protect you
from neighborhood crime.
Because if a crime wave hits,
you'll be the first to know about
it with up-to-the-minute police
reports. And you'll be ready to
take precautions against the
kind of people who do their
shopping at night,

~;:p-;:;; ;::k on~~:;;"rcllt~';:;;;:'1I To gel tOe feba1e 00 the UniOen· 8earca~ SCanJ1l!f you'...,
J:XJrchaood, send: (1) angInal dated sales slip (non-relumable). II 12) purchase cooflrmaliOn CUI from carton !lap. and (3) Ih,s
completed request 10: Crime Detector Reba1e. PO. Box 50208, II Ind,anapol<s. Ind""'" 46256.

I Rea... circle the scanne< purchased I
(1) BC-300I$50 Rebate 191 BC-2OOI$10 Rebate II (2) BC-21OXU$25 Rebate (' 01 BC-160/$5 Rebate

I
(3) BC-' 001$25 Rebate (11) BC-155/$5 Rebate I
(4) EIC-20I20/$20 Rebate

I
(5) BC-2501$20 Rebate (12) 8(;'1511$5 Rebate I
(6) BC.2201$20 Rebate (13) BC-5-6/$5 Rebate

1
mBC-260/$15 Rebale (14)BC-51$5 Renate I
181 BC-2011$15Rebate (15)BC-151SS Rebate

I I
I FirsllnillaJ Midd4e Inil..r Last Name I
I II A<Xlress I
I City State Zip I
I fleq""sts mils! be postmar1<ed by December 8, 1984 I
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Color Computer SSTV: Part I
Turn your CoCo into a complete SSTV terminal!

How? First, build this high-resolution display system.

's Easy

I

CI<lyton w. Abi'i1ms K6A£P

175Jj Comstock Lane
San Jose CA 95124

This two-part article de­
sc ribes a high-reso lu­

t ion display system for the
Rad io Shack Color Com­
puter" (CoCo). This system
provides the CoCo computer
with more display capability
than any low-cost computer.
You might ask why you

Dr. Ralph A TaRKart WB8DQT
602 leffenon Stret>f
M ason M / 48854

should use your CoCo to
display and generate te levi­
sion images. O ne answer is.
for communicat ions.

Imagine taking your CoCo
with a hardware-sof tware in­
terface and connecting it to
amateur-radio equipment
and transferring a picture to

Pnoto A Multimode display board, showing the physical
size of a production display inferface. The board has 16K o f
display memory.

10 73 Magazine . November,1984

Photo B. Mult imode CoCo interface board, which plugs into
the expansion inter face of the CoCo. A 26-pin flat cable inter­
connects the inter face board and the display board.



r

CLOC" 121
TAcS OO

8URST
9602

sYMOS

tion, medical applications,
or art forms for their own
sake.

Two applications will be
described in this article. The
first application is amateur­
radio slow-scan television;
the second is weather-satel­
lite reception . While the ap­
plications are similar in that
they require some means of
pictu re displayin g and a
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could only generate and dis­
play images. The explosion
of digital computers and the
incorporat ion o f digital
di sp la y s in c o m p ute rs
makes the whol e concept
very exciting. O nce an im­
age is placed in the com­
pute r, a lmost anything is
poss ib le: communica tions,
image ana lys is by computer
fo r manufacturing inspec-

Fig. 1. System block diagram, showing the interconnection of
the computer and all the interfaces.
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cessors have been installed
in some of the new display­
system designs. All of these
units a re not user-program­
mable. Most vendors would
rather provide users with
new units when their fun c­
tion is to be expanded. If a
system were to be based on
a commercia l microproces­
sor with a good software
base, the system could be
ex panded as te chno logy
progresses.

Fixed Architecture. Most
commercial systems are built
around a la rge planar board
with lots of ICs and discrete
components. These units are
designed for a specific appli­
cation and a limited life
span. Adding interfaces like
FAX and other applications
is difficult. For this reason,
the modular approach of
functional un its connected
to a microprocessor makes
good sense .

Up to a few years ago,
digital TV was not possible .
With the explosion of the
semiconductor industry, the
price of ICs has fa llen to a
leve l which makes this eco­
nomically possible. Most of
the early digital TV scan
converters used were hard­
ware-only devices. These
units were very dumb and

Fig. 2. Display block diagram, showing how the display interface functions. Only the imocx­
tant fCs are shown.

someone miles away, or re­
ce iving we ather-sa tellite
pictu res. The digital-tele­
vision-display field is one
which has not been explored
by the amateur-computing
comm u nity, a nd o n ly a
small amount of commer­
c ial equipment exists for
such applications. In this a r­
ticle , instructions w ill be
provided to construct a card
to dis play high-resolution
images and provide inter­
faces to receive weathe r­
sate llite pictures o r ama­
teur-radio SSTV.

Before plowing ahead with
a lot of techn ical jargon and
confusing terms, some defi­
nitions are in order.

Background

In displ ay te rmin ol ogy
two terms are particularly
important. These terms are
used also in television. The
first is pixel, and it relates to
the smallest element of a
picture which can be seen
on the TV screen. In normal
TV, the pixels are so sma ll
that they tend to blend to­
gether to form a contiguous
image. In digital TV, a pixel
is a unit in the picture which
can be seen by the una ided
eye. Each pixel in d igital TV
has an intensity or discrete
color. The main goal in dig­
ital TV is to place the most
pixels on a line to form the
smoothest image. To do this
as well as standard TV does
takes a lot of complex and
costly circuitry.

The second term is num­
ber of lines per picture. In
the USA, standard TV has
262 lines per frame or 525
lines per interlaced picture.
In' digital TV, the number of
lines is often reduced from
normal TV fo r cost and sim­
plicity reasons.

If a digital-displev system
could be developed arou nd
a standard microprocessor
system, the system would be
very versatile. The few com­
me rc ial d isp lay systems
which have been deve loped
to date have some disadvan­
tages.

Expandability. Micropro-
73 Magazine· November, l984 11
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Fig. 3. Display board schemat ic.

would be impossible to pub­
lish an entire software pack­
age in an article of th is type.
To date. thousands of lines

SSTV
Since all interfaces use

simple hardware, the heart
of the system is software. It

willadequate results. we
treat them separately in
order to do an adequate job
on each.

hardware interface to prop­
erly condit ion the signal ,
and each requires trade-offs
and compromises to achieve
12 73 Magazine " November,1984



Photo C. The prototype board by K6AEP was one of the first
display boards constructed. The board is plugged in to a
CoCo. The board was point-to-point wired and is exactly like
the schematic in Fig. 3. All of these photos in part Iof this eni­
de were generated by this board. The same results can be
achieved by the commercial display boards.

Photo D. A muft imode SSW receive interface. This board is a
commercial vers ion of the SS 1Vreceive interface. The phys­
ical size is the same as the display board.

con nected to the CoCo's
R5-232 input and the iov­
stick input

The joystick input is ac­
tually a n analog-to-digital
converter which can be used
to digitize slow-scan TV
video into pictu re informa­
tion. All of the operation is
controlled by software in
the CoCo. When digitized,
the pixels are transfe rred to
the display card and imme­
di ate ly disp layed . Fo r
transmission , the image is
first c reated by sof tware and
placed in the CoCo's mem­
ory. To transfer the image to
a t ran smi tt er, t he sync
pulses a re controlled by the
R5-232 output line and the
video is controlled by the
computer's cassette output,
wh ich is a digita l-to-analog
converte r.

The above process is true
only for black and white
television. Color digital TV is
more complex. Color TV is
developed or transferred
from three image planes.
Each plane consists of the
three pr ime colors (red,
gree n, and blue). When the
three frames a re mixed to­
gethe r, a co lor image is
formed. The image can then
be transferred to the display
c a rd. Th e tran sm iss ion
method of colored televi­
sion is eithe r by frame­
seque ntia l o r by a colored
line-sequentia l multip lexed
method.

System Description

Fig. 1 provides a block
diagram of the entire system.
The TRs-BOC in this applica­
tion acts as an intelligent
controller. All interfaces are
very primit ive a nd cannot
function without intensive
control from the computer.
When an image is to be d is­
played from the rece iver,
the audio tones a re first
de tected by the display de­
mod ulator and conve rted to
two types of signals: sync
pulses and a de voltage
which cha nges as a function
of the input a ud io fre­
quency. These signals a re

puter. The card functions by
first generating or placing an
image in the main memory
of the computer. The TV im­
age can be received through
a slow-scan demodulator at­
tached to the re ce iving
equipment then connected
to the joystick input of the
computer.

Another method of image
generation is to attac h a spe­
cial ha rdware interface to
the display ca rd a nd frame­
grab the image into the
display card from a TV cam­
e ra. At this time the TV-cam­
era interface has no t been
developed. Whe n using the
TV camera, the image wil l
be loaded into the video
card fi rst and then trans­
ferred by computer soft­
ware to main memory.

play RAM. With a little
clever programming and
slight reconfiguration of
data bits, a total of 256 col­
ors can be displayed for
each pixel with 128 pixels
per line on 128 lines.

Obviously, a system can
be constructed with higher
resolution, but as the dig ita l­
display density inc reases so
do the cost and complexity.
Since this project was c re­
ated for the average hobby­
ist with a li mited budget, the
above criteria seem adequate
for today's technolgv.

Hardware Design

It is unfortunate that no
off-the-shelf module or de­
sign provides the necessa ry
ingredient to display TV·
type images. Many manu­
facturers have developed
display-controller ICs for
computer te rminals, but in
most cases they a re unus­
able in TV applications. One
of the few ICs which make
the job easier is the Motoro­
la 6845 . This IC is the heart
of the display board and
causes the image to be d is­
played.

The ca rd is designed to at­
tac h to the Radio Shack
TRS-80C Color Compute r,
but the design concept is so
basic that it can be altered
to attach to any microcom-

of code have been devel­
oped. What will be provided
here is a technical descrip­
tion of how the softwa re and
hardware interfaces func­
tion and the steps necessary
to develop code. You will
find it possible to modify the
concepts we present for in­
terfacing with any mic ropro­
cessor system.

The Display Criteria

Since the main goa l of the
display ca rd is to produce
qua lity images, it is impor­
tant to make the picture
density as high as possible.
This requires the addition of
RAM memory in which the
image will be saved and dis­
played . Experimentation
by many people over a pert­
ocI of years has determined
that a minimum of 128 pixels
per line is required for IO'N­
resolution images, with at
least 16 gray levels. Some
experimentation which I
conducted in mid-1982 ind i­
cated that a minim um of
256 colors per pixel is re­
qui red to display low-resol u­
tion color-TV images.

Armed with th is informa­
tion, a design criteria of 256
pixe ls per line, 16 gray
levels, on 128 lines was
defined for black and white
displays. This equates to a
display size of 16K of dis-

73 Magazine. November, 1984 13



Fig. 4. 5STV/FAX receive demodulator schematic showing a front end which can be used with
the computer to display both SSTV and FA X images. The FAX application can be used only on
the HF bands.
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Table 1 a nd are described in
mo re de tail in the progra m­
ming section of this artic le.

2. Random Access Mem­
ory. This card contains 16K
of display RAM (U1 to U8) in
eig ht 2K-by-8-bit ICs. Stat ic
RAM was used so as to
make the design as simple
as possib le. Dynamic RAM
has the advantage of lower

b
/of' . •

cost ut requires extra CIr-
c uit ry to develop RAS and
CAS signa ls, and it is dif­
ficu lt to correct and d iag­
nose proble ms whe n they
occur. Sim ple changes ca n
be made to the c ircuit to
add mo re display memory.
Mod ific at io ns have been
made to add 32K RAM. The
board can the n d isplay 256
pixels on 256 lines, b lack
and wh ite. Television pic­
tu res in this mode are start­
ing to a pproach standa rd US
TV quality pictures.

Control of read or write to
the RAM is determined by
U25 and U26. During most
of the time, RAM is in the
read mode. This causes the
video data to be valid o n the
interna l data bus. When data
is written, it is transfe rred to
and frorn the CoCo through
bus transceive r U20 to the
RAM ICs.

3. Video Displa y Gener­
ator. The VOG U18 is the
hea rt of the d isplay board.
This integrated c ircu it has
18 registers. In o rder to
make the board o perat io na l,
the registe rs must be pre­
loaded before a picture can
be displayed o n the card.
This IC is used to deve lop
the video re fresh t imings of
the RAM. By sirnp ly c ha ng­
ing the initializ ation values,
either SQ.-Hz or 6O-Hz video
can be d isplayed.

An example of CRT initial-

•

Table 1.

SIGNAL
VGO VDG controller address register
VG1 VDG controller data register
Spare
Spare
Reset-reset RAM address counter
Select-send picture data to card
Frame Grab-TV camera- reserved
Color-TV camera- reserved

I RS-SOC

. ,N1

ADDRESS
FF40
FF41
FF42
FF43
FF44
FF45
FF46
FF47

its 18 interna l registe rs. Only
three add ress bits of the
6809 CPU IC a re con nected
to the card . The se low-order
addre ss bits se le ct the mode
which you are performing.
The SCS line on the TR$-80C
co nnector is used to se lect
add ress FF40. The interlace
E line is the e nable signa l
from the 6809 CPU. This line
is used to sync hro nize the
6845 to the CPU IC for
writing to its internal re gis­
ters.

1. Funct ional Selection.
All inte rnal fu nctions of the
ca rd a re softwa re-se le cted
by a U14 (74LS138). The
fun c ti ons a re sho w n in

COMPONENT USE
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MPU. Wiring to the CoCo
must be as short as possible;
less than o ne-ha lf-inc h leads
are a m ust. The data lines
are co nnected to both the
eight RAM ICs a nd the VOG
U18 (6845) displ ay-contro ller
IC through a data bus trans­
ceiver (U20). The R-W line
determines if the CPU is
read ing or writi ng to the
board .

In o rder fo r the d is play­
contro lle r IC to fu nction ,
you m ust fi rst write data to
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The block diagram of the
display card is shown in Fig.
2 and the sc hemat ic is
shown in Fig. 3. The follow­
ing sections describe the
major functional parts of
the display boa rd.

Display Board

The display board is at­
tached to the expansion port
on the side of the CoCo. This
port provide s connection to
the add ress, data, and con­
trol signals of the 6809 E

es- 2 ~2

OUTPUT
P, N - 4
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Fig. 7. Program example for SSTV transmission.

Fig 6. Program example for SSTVIFAX receive, written in 6809
assembler language, to demonstrate how easily a receive rou­
tine can be written. The routine cannot be executed without
software additions.

END Al CII

ization is contained in the
programming section. The ini­
tialization constants were
chosen to display an image
with the minimum amount
of tearing and proper cen­
tering on a 9-inch RCA Color
Trak TV set. The TV set was
interfaced to the video card
by a Radio Shack rf modu­
lator.

4 , The Master Clock. The
master clock is a crysta l
osc illator operating at 6.144
MHz and is generated by a
74LSOO U21 IC This crystal
frequency was chosen to
display an active picture
time of 42 microseconds.

The initia liza tion software
of the 6845 is used to fine­
tune this display time. A
counter is used to divide the
clock frequency by 2 and 4.

5. The Internal Data and
Address Bus. The entire card
is designed to disp lay an
SSTV picture continuously.
Since the card must be
powered by an external
source different from the
computer. power can be
dropped on the computer
and the display will still be
active.

When a picture is to be
disp layed on the card. the
refr esh process is inte r-

rupted for a few microsec- U24; the black and white is
onds. This causes a sma ll twice the rate of the co lo r.
white line to appear on the The 74lS374 U39 is latched
display. The direct memory from the data bus every &50
access (DNtA) scheme used nano seconds. Thi s d ata is
on the card is very simple in fed to both the black and
principle . Normally the ad- white and color modulators.
dressing of RAM is from the A multiplexer is used to feed
VDC through two tri-state the black and wh ite mod­
buffers. U16 and U17. When u lato r. The multiplexer
the CPU writes to RAM, not- 74lS157 U30 is clocked at a
RAM select is brought low rate of 325 nanoseconds,
and the RAM address is gen- which is 256 pixe ls per line
erated by two counters, U10 of SSTV.
and U11 . At this time. VDC 7. Black and White Mod-
buffers U12 and UB are ulator. The black and white
floated on the address bus modulator is fed from the
and the co unte r buffers mult iplexer. U30. which
drive the bus. After the RAM feeds first the 4 low-order
has been written , th e bits (nibbles) then the high­
co unte r advances to the order nibble. The output of
next address. the multiplexer is connected

&. Displa y Data. The dig- to a simple d igital-to-analog
ital disp lay data is latched converter (D/A ) which con­
from the data bus at the cor- sists of a transistor and 10 re-
rect time by the 74lS374 sisters .
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vo lts, respectively. A fre­
quency of 1200 Hz converts
to a positive digital pulse.

The c irc uit consists of
four stages of filterin g and
one stage of pulse sha ping.
Its schema tic is shown in
Fig. 4.

The decode by this circuit
is not only compatible with
SSTV but can also be used
to decode FAX pictures
transmitted comme rc ia lly
on the HF frequencies .

The SSTV video e nte rs the
demodulator throu gh the
limi ter c irc uit, U1 . The
limiter is connected to two
bandpass filte rs, U1 and U2 ,
which have bandpasses of
approximately 1100 to 2400
Hz. These fil ters are con­
nected to two diode-dis­
c rimin ator circuits which
are combined into a differ­
ential amplifier. The signa l
at TP2 is the ca rrier frequen­
cy of the audio signa l with
amplitude modu lation . The
signa l in this path with TP3
(U3 and U4) is a se ries of
bandpass amplifie rs which
a llow only the video com­
ponents of 1SOO a nd 2300
Hz to be passed .

The path of TP4 and U4 is
used for the detection and
waveshaping of the sync sig­
na ls. The Schmitt trigger,
7414, is used to deve lop fast
rise times of the sync signa ls
and to produce TTl-l evel
voltages. The sync output
from the c ircuit contains
both horizonta l a nd ve rtica l
sync pulses.

Modulator Circuit

The modulator interfaces
to the CoCo and is the c ir­
c uit wh ich produces the
SSTV audio tones for the
transfer of video informa­
tion in computer memory.
The interface, shown in Fig.
S, connects to the CoCo
through the RS-232 and cas­
sette-output ports. The cas­
sette-output port is a 6-bit
digital-to-analog conve rte r.

The circuit functions as
fo llows. When the R$-232
output is raised, the modu­
lator outputs a sync fre­
quency of 1200 Hz. To ge n­
e rate video tones, a ground

which is a dual sing le shot.
The burst gate serves as a
reference signal. The loca­
tion of the burst gate must
be adjusted to the correct
position on the horizontal­
blanking back porch. This is
the on ly adj ustment on the
board.

The digital data to the
lM1886 (U32j is in the for­
mat of 3-by-3-by-2 bits of
red-, green-, blue-frame in­
formation. For example, the
lower three bits of the byte
are the red-frame informa­
tion, the next th ree bits a re
for the green fra me , and the
most significant bits are for
the blue frame.

This configuration allows
for a possible 256 combina­
tions wh ich are unique co l­
ors . Sin ce t he LM1886
allows for nine bits of digital
data to be inputted, the LSB
is t ied to the MSB of the
blue-frame input of the IC to
make the bit pattern com­
patible with the e ight-bit
d isplay-data bus. This trick
a llows for black and white
images to be d isp layed.
Without this modif ication,
the black and wh ite images
would have a blue hue.

9. tv-Camera Interface. A
number of points are identi­
fied in the logic of the dis­
play-board interface for the
inclusion of a TV camera at
a later date. The camera in­
terface will function as fol­
lows: When the 74LSOO U9-5
is brought low, the counter
will d rive the address bus.
The TV-came ra pixel counter
will be incremented by the
input U9-9. The RAM readl
write is controlled by U26,
and the TV-camera input at
U25-12/13 will cause the
RAM to switch to the w ri te
mode. Pixe ls can next be
written to the RAM from the
data bus.

Receive Demodulator
The rece ive demodu lator

is a device which decodes
the SSTV tones into a dc
voltage proportional to in­
put frequency and digital
sync pulses. This circu it con­
verts video tones of 1500 Hz
and 2300 Hz to 0 volts and 5

CRT CONTROLLER ADDAESS FnA T
CRT CON' ROLLER PAT A PORT

The color-SSTV modulator
c o ns is ts of t h ree tCs,
LM1889 U32. LM1886 U31 .
and a 9602 U33. The SSTV
modulator function s by
c locking the pictu re data on
the latch. The data is next
transferred to the lM1886
which converts the digital
pixe ls to difference and
luminance signa ls. These
signa ls are inte rnally con­
nected to the color modu­
lator which provides com­
posite color video.

Three additional signals
are provided to the lM1886,
blanking, sync pulse, and a
burst gate. The burst gate is
developed from a 9602

•

""

•

•

•
• CRT CONTROLLER I C EQUATES
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Fig. 8. Initialization o f the display board; this is an example o f
how the display board 6845 can be initialized.
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Sync pulses are generated
by the VDG U1 3, are ORed
together by U27, then mixed
with video data in the single­
t ransi stor D/A co nverter.
Since 4 bits are used. the
modulator is restricted to 16
possibl e gray level s pe r
pixel.

A picture-smoothing ca­
pacitor (1000 pF) was placed
across the 510-0hm resistor
to ground at the D{A sum­
ming point. The va lue of this
capacitor can be optimized
to produce the picture most
desirabl e. The absence of
the capacitor produces a
more digitized picture.

8. Color-55TV Modulator.

Photo E. RTM Circuit Board's SSN transmit in terface placed
on a Tand y prototype card. The card can be plugged into a
card cage or a socket for ease of removal and repair,



NEW!
uniden"

•

Products
Communications Etectronlcsj'

the world's largest distributor of rad io
scanners, is pleased to announce
that Bearcar brand scanner radios
have been acquired by Uniden Corp­
oration of America. Because of this
acquisi t ion, Comm unicat ions Elec­
tronics w ill now carry the complete
lin e of Un iden Beercet scanners, CB
radios and Uniden Bandit'" radar
detectors. To ce lebrate this acqui­
sition, we have special pricing on t he
Uniden line of e lectronic products.

Bearcatt 300-E
U st pr iCe S549.95/ C E pr ic e $339.00
'-8.nd, 50 Chen".' • S ent/e.S• • n;h • NO'"
erret.' _canne, • AM Alrere" end Public
'-",ic. "-"de• • P,;orit, Chenn., • AC/DC
Bands: 32'50, lf8·136AM, 14 4-174, 421-S12""Hl­
The Beareaf 300 is the most advanced eu tcmat-o
scanning radio that has ever been otfered t o the
public. The Beareat 300 uses a bright green fluo­
rescent digital display. so ifs id eal lor mobile
applications. The Bearca/300 now has the se added
featu res- Service Search, Display Intensity Control,
Ho ld Search and Resume Search ke ys. Separale
Band k eys t o permit lock-in/lock'out 01 any band lor
more e fficient service search.

Bearcat"' 20/20-E
List price $449.95 / C E price 5269.00
7,S."d, 40 Ch."".1 • CI7.tall• • • ••• • ...,h••
AM Alrcr." .nd Public S.r"/c. b."da • AC/DC
PrIority Cha"".,. DI..-tCha""alAcc••a • Del.y
Frequenc, ranfle 32·~O. I 18·136 AM. ,44'174, 42 /}-5 ' 2 M ffl.
Find an easy chai r. Tu rn on your Bearcal 20/20
and you'r e in an airp lane cockpit. Listening to all
the etr-to-qrcu oc conve rsat ions. Maybe you 'll pick
up an e~citing search and rescue mission on the
Coast Guard channel. In a nasn.you're back on the
ground listening as news crews re port a l aSl
breaking story. Or hearing police and fire calls in
your o wn neighborho od, in p lenty 01 t ime so you
can take precaulions. You can even hear ham rad io
transmission, b usine ss phone calls and govern­
ment intelligence ag encies. Without leaving your
easy chair. Because you've got a Bearcat 20/20
righ t beside it .

The Bearcat 20/20 rncenoree o Irequencies trom
7 bands. includIng aircraft. A two-posi tion switch,
located on the Iront panel, allows monitoring 0120
channels at a l im e.

Bearcat"' 21 OXL-E
List price 5349 .9 5/CE pric e 5 209 .00
5-Ba"d" fa C~~I • Cry.gll••• • ACiDC
Frequency range 32'50. /44-/74, 421-512 MHz.
The Bearcal 21 OXLscanning radio is tne secondgene....
atian scanner l!'lat replace$ the popular Bearcat 210
and 21 1. II has ejmoet twee I he scanning capacity of
the Bearell 2 10 wilh 18 channels plus dual scannIng
speeds and a brighl green Iluorescenl display, Auto­
matic search finds new Irequencies. Fealures scan
de lay. single antenna, patenled track tuning and more,

Bearcat"' 260-E
List price $ 3 99.95 / C E price $249.00
S-8IInd. f8 Ch.nn.1 • Pl'/orlty. AC/DC
Frequency range 30-50, 138-174, 406·5 t2 MHz.
Keep UP with police and f ire ca lls. ham radio operators
and ot her tran emteeton while you're on the road with a
Bearcal 260 scanner. Oesigned wilh police and lil e
depa rtme nt cocperaucn. its unique, practi cal shap",
and specisllwO'POSltion mounting bracket mskes hump
mounled or under dash inslallalion possible in any
veh icle. The Bfarcat260 is so rugged ly buill lor mobile
use that il meets mili lary sl andard at oc, cwve y lor
vibralion raling, IncorPQ<ated in its rugged, all melal
case is' specially posi tioned speaker delivering 3 walls
d crisp, clear 'WID.

NEWI Bearca t"' 201-E
U st price $ 279 .9 5/CE price 5 179.00
.Band" f 8 CIuJ"".1 • Crr. t.". " • AC only
Pl'/orll., • Sc . " "".y • 0". K.y W••lh.r
FllIOquftlC , ,a"ge 30-50. I 18· I 3t1A~ 14t1·1 74. 420-512 M Hl.
The Bea/cal 201 pertor ms any sc.nning Iunctlon you
could posslbly wa nt. Wilh push bullon ease, you can
ptogram up 10 16 channelS for automatIC monitoring.
Push another bullon and search for new Irequencies.
There are no ct'yStals to lomlt ...-hal you want to hea r.

NEW! Bearcat" 180-E
List price S2 4 9.95/C E p rt c . $149 .00
• · Berod, 18 C".""., e Pr/orl,., • AC only
frequanc, range; 30-50. 138-/14, 406-512 MHz.
PolICe and fire calls. Ham radoo transm issions. Business
and government undercov OPerallonS. Youcan hear it
all on a Bearcal 180 scann radio. Imagine lhe th rill 01
hearing a ma-or news event untold even before the
news organizalions can repan il. And the security of
knowing what's haPPening In your neighborhood by
hearing police and l ire cene in nme to lake precautions.
There's nothing like scanning to k",epyou in·l he-know,
and no better way 10 get scanner radio performance al a
value price than with lhe Bearca t 180.

Bearcat" 100-E
7"_11.., no-cryslel pro"r.mmebl. " ...a".,ase......,.
List price $449.95/C E price 5234.00/ S PECIA lI
8-Se"d, HJ C".""., _ Liquid CI7.t.' Displ.y
•••...,h _ Limit . Hold. Lo c k out a A C/DC
Frequency lange: 30-50, 138' /14, 406· 512 MHz
The world's f irst no-crystal handheld searmer has
compressed into a 3"' ~ 7'" ~ 1 \14" case more scanning
power than is lound in many base or mobile scanners.
The Burca/ l00 has a lull 16 Channels with Irequen<;y
coveril<;l e that includes all public se.....ice bands {Low.
High. UHF and "r ba nds!, the 2· Meter and 70 cm.
Amateur bands, plus MIlitary and Federal Government
Irequencies. lI !'las chrome-plaled keys lor funct ions
thaI are user controlled, such as lockout manual and
aulomatic scan. Even search is provided, both manual
and automalic. Wow...wnat a Kanne"

The Bearear 100produces a!,KIlopower output of 300
milliwalls, is track·tuned and has select,....ty 01better
lhan 50 dB down and sensltl\/ity 0/ 0.6 microvolts on
VHF and 1-0 microvolts on UHF. Power consumption is
k9PI extremely low by USInga liquid CfYlII8I display and
exclusive low power integreled COrcUl tS.

Inclwed in ou rlowCE pOceisaSlurdycarry;ngcase.
ea.phone, bailer.,- charger/AC .dapler. " " AA nk;ad
ballenes and fleXIble antenna. The Beareal 100 is in
stock for quick shipment so Qr(!e' your Kanner tOday.

Bearcat"' DX1000-E
List price $649.95/ C E price 5489 .00
Frequency range 10 kHz to 30 M H z.
The Bearcal OXl 000 shortwave radIO makes luning in
l ondo n as easy as dialing a phone. II features PLl
synthesized accuracy. two time zone 24·hour digita l
quartz clock and a buill- in timer to wake you to your
tavcette shortwave stat ion. II can be programmed to
activa te peripheral equipment li ke a tape recorder 10
record up to l ive dillerent broadcasts, any Irequency,
any mode, while you ere asreec ce et wcoc II will rece ive
AM, LSB, USB, CW and FM broadcasts

There's never been an easier way 10 hear what lhe
world has to say. With the Burcal OX1 000 sho rtwave
receiver, you now have direct access to the world.

Uniden@PC22-E
Lis t price $159.95/ C E pric. 599 .00
The Uniden PC22 tse 40 channel AM remote mobileCB
radio. Irsthe answer lor today s smallercarswhich don',
always ptovide adequale SPlIce lor mounting. Since all
the controls are on me microphone, you can stash the
-gu"- in the trunk. The microphone has up.'down
channel selectOl", digital display, TX/RX indicalOl" and
external speaker jack. OimenSlons: 5'1lo - W x 7~· D ~

l W ' H. t3.a \loe, PQ8lt,..., Of negative ground.

QUANTITY DISCOUNTS AVAILABLE
O rder two scanners at Ihe sam e l ime and deduct
1%, l or three scanne rs deduct 2'lb, lour scanners
ded uct 3%. f ive scanners deduct 4 llb and s ix or
more scann ers purchased al the same time
e arns you a 5 % d iscount o ff Ou r super lo w
sing le unit price.

a.~h &i"J,r ~ ....u.- .h,,,,,r,,,,, /<~M' E 0 I T .~ rll"
Eln:lTUnI< 0..", lnr..,tr..r..·. Trr"" .....ur ,"", .J,r...,..,
fm"''''''''''' ..,...J<

Uniden@PC33-E
List price $ 5 9 .9 5 / C E price $44.00
The Unlden PC33 beasts a super-compact case and
Irant·panel mIke cconectc r to lit comfortably in todays
smaller cars. Controls: Power & Volume, Squelch;
Swirc" as: ANt. Other leatures of the PC33 inclw e
Gradualed LEO - S"/RF MeIer, [);g ital channel indtca.lOf.
DImensions: 6" W " 6" 0 xl "'" H_%t 3 8 VDC.

Uniden@PC55-E
List price 589.95 / C E pric e 559 .00
The lull leelured Unidfl/l PC55 front·panel mIke con­
netlOl" makes installation ea" ..... when spoe.ce is. lactOl".
II h-aS ANL, PA-CB, Channel 9 and RF Gam sw,tclles.
l EO-S"/ RF meter. TX Ille, PAl externaI Sf)tlaker j,ackt.
Dimensions: 6" W ~ 6" 0 ~ 1"''' H. ± 13.a vee.

Sandie Radar Detectors
Now tha t everyone else has taken their best ShOt at
rada r detection, the Uniden Bandit~ has done them
one oener...wi th E.D.I.T.;" the Electronic Data
Interference Terminator tha t actually edits-out
false alarm signa ls .

The Bandit 55, Ieature s aconveruent brightness/
d immer comrol lor comfortable day ornight driving,
plus a handy highway/ci ly con trol lor maximum
Ilexibility whereveryou drive. The Bandit 95 Remote,
is a two-piece modu lar un it that le ts you mount lhe
rena-renee radar antenna behind the grill, ou l 01
vie w. The cttee-compact cont rol unit can then be
inconspicuously tucked un de r the dash or clipped
10 the vtscr.oroer Bandit55- E lor $11 9 .oo each o r
the Sandit 95-E Re m o te lor $1 3 9 .00 eacn.

OTHER RADIOS AND ACCESSORIES
FB- E·E F't!Quenc:y o;r ll<:lo..,. lor Easle ,n u.S-A. . . . S' 2.00
FB-W·E Fr_ency Oirectory lor western U.s. A. .. , $12,00
8 C·WA-E Be.rcal Weat""r Alen- , .. , S35.OO
A80-E Magnel mount mobile anlenns 535.00
...7(1.E ease slatlon anlen..... . . .. . .. .., . . 535.00
Adc:I $3.00 sI>riIlP'lQ loraI.cce_ OO dtti ord al ltle_t.....
Add 53.00 sn,ppong per IIClrnner anlenna.

BUY WITH CONFIDENCE
To g.t ' h. f••f ••' d e/itr.,.., from CE o f any
product in th is ad, send or phone your o rder
d irectly t o our SCanner Distribution Genter:
M ichigan residents please add 4% sales tax or
supply your tax 1.0. number. Written purchase
o rd ers are ac cepted f rom approved g overn­
ment agencies and most w e ll ra t e d firms at a
10% su rcha rge lor nel l0 billing. All sales are
subject t o avai labil ity. acceptance and verifica·
uoe. A ll sales on accessori es are final. Prices.
term s and specificat ions are subject to c ha ng e
w ith ou t n otice. All p rices are in U.s. dollars. Out
01 stock il em s w ill be placed o n backorder
automatically unless CE is instructed d iffer'
ently. A $5,00 a dditional hand ling lee w ill be
charged lor all o rde rs w ith a m ercha nd ise total
under $50.00. S hi pme nts are F.O .B. Ann Arbo r,
M ich ig an , No COD's, Most produ cts tha t we set!
ha ve a maoutecturer'e warranty. Free copies 01
warran t ie s on t he se produc t s a re a va i lable
prior to purchase by writ ing to CEo International
orders are invit e d with a $ 2 0 .0 0 su rcharge lor
special handling in addition t o sh ipping c harg e s.
N on-c e rt ifie d Ch e ck s require bank clearance.

Ma lt orders t o : Communications Electron­
ics:", Box 1002, Ann Arbor, M ich igan 4 8 10 6
U.S.A Add 57.00 per scanner, ra d a r detector or
CB o r $12.00 per shortwave receiver lor U.P.s.
ground sh ipping and handli no in th e contin e ntal
U.S.A. For Canada, Puerto Rico. Hawaii, Alaska,
or APO/FPO delivery, shipping c h a rges are
three times continental U.S. rates. II you have a
Visa o r Master Card, you m ay call and p lace a
cred it card o rd e r. Order t o ll-free in the U.s. D ial
800-521 -4414. In Canada, Ofder ten-tree by
calling 800-221 -3475. WUt Te le x C E anytime.
dial 671 -0155. II you are outside t he U.S, o r in
M ich igan d ial 313-973'8888. Order toaay.
SCanner Ol$lnbuioon Cenler· and CE logos are trade­
mark sof Communicalion. ElectroniCS.- Ad. 070 1$-4·E
t8e.rear ... ragl.rared rr$demark of Uni<)o;ln Corpar.llon.
Copyright Cl1984 Comm u n ications Electronic s

Order Toll Free ... call
1-800-521-4414

Consumer Products Division
a ls Pho.".. 0 Bo. 1002 0 Arbor. Moctlovsn _alOll US '"
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Photo F. A color -SSTV picture displa yed on a TI coJor
monitor attached to the K6AEP prototype display board. The
picture was received over amateur radio on 28.680 MHz by
the TR5-8OC and saved on tape. The picture was generated by
WBOUNB in St. Louis, Missouri.

Photo C. A color -SSTV picture generated by WOLMD and
placed on audio cassen e tape and loaded into the TR5-BOC
This picture shows the effect of color contouring. Since the
displa y has only 256 possible co lors, the shading in the flesh­
tone regions are noticeable.

they do provide an example
to readers ambitious e nough
to learn assembler-language
programming. The program
functions as follows.

The first six lines of code
initia lize program constants
for the correct number of
lines a nd place the CoCo
multipl exer to the correct
joystic k-i nput-connecto r
pin. The hardware counter
PORn is rese t to the upper
left-hand corner of the pic­
ture area . As soon as a ver­
tica l sync signal is received
on the inte rface, the pro­
gram starts to digitize the
picture.

The N O routine conve rts
the analog input voltage to
four digital bits a nd places
this information into the
lower nibble of a byte. The
byte is next placed on the
stack, and a so ftware delay
is executed. Upon comple­
tion of this delay, the next
NO reading is converted.
These two values are next
added together on the stack,
the n placed into RAM, and
sim ultaneously d isp laye d
on the video card.

The byte in RAM is the
sa me format as the byte on
the video card . In the black
and white format, the byte

which uses a slow rate o f
transmission or re ception .
Normally this type of soft­
ware is called firmware o r
microcode. Since the soft­
ware is extremely time-de­
pendent, care must be taken
with eac h instruction writ­
ten to make the time as
short as poss ible. The de­
scription of the so ftwa re
rou ti nes wi ll be ge ne ra l
enough so that they can be
recoded for any general-pur­
pose m icroprocessor. O ne
important point is that all
softwa re must be written in
the microprocessor's native
assembler language. High­
leve l language s are too
slow. Even the most e ff i­
cient co m pile rs are too slow
for SSTV appl ications.

Receive Software. In Fig. 6
is a simple routine which w ill
receive a picture through an
interface attached to the
CoCo joystick and R5-232 in­
put ports. The interface ca n
be either the SSTV receiver
(Fig. 5) or the FAX receiver
(Part II of this art icle). In
both cases th e softwa re is
ide nt ical . The on ly cha nge
in both modes is the delay
between pixel re c eption .
The software routines pro­
vided are not complete but

m icroproce ssor is very fast
d ue to Its rich inst ruc t ion set
and its abili ty to proce ss
16-bit data even though the
proce ssor is o n an Bblt data
bus.

Internal Analog-to-Digital
Converter. Al l of the pre­
ceding interfaces are based
upon the use of the internal
analog-to-digital converter
in the TR5-80C. This feature
is used to process joystick
inputs when playing game s.
The NO converter use s a
sim ple successive-app roxi­
mation techn ique and is
dr iven by the microproces­
sor. When th is te chnique is
used, the convers ion rate is
quite slow. The tightest loop
which can be written to uti­
lize th is feature al lows for
the co nve rsion of 4 bits o f
data in approximately 75 mi­
c roseco nds. Even though
this is s low, the rate is suffi­
cient to allow for SSTV a nd
FAX reception .

The Software

The preceding sec tio n
provides you w ith a co m­
plete description o f th e
hardware requirements for
SSTV applications. Obvious­
ly, the hardware performs
few useful functions with­
out the software . The intent
o f the hardware design is to
place the burden of a ll t im­
ings and contro l on the soft­
ware. This al lows for the
maximum ut ilization of a ll
ha rdware interfaces. There
are the fo llowing limiting Software Functions
factors. In this se ction, the soft-

Microprocessor Speed. ware and hardware will be
The reception or transmis- desc ribed in a simple, broad,
sio n o f images is limited by o ve rv iew approach . The
the rate at which the instruc- principles de scribed can a p­
tions can be executed by the ply to SSTV, FAX, o r any
CPU. Fortunately, the 6809 othe r communications mode
18 73 Magazine . November, 1984

potential is a pplied to both
the R5-232 output and the
video input. This ca uses a
video freq uency of black
1500 Hz to be outputted
When the video level is in­
c reased to approximate ly
1.1 volts by outputting a dig­
ital F to the cassette-output
port, a frequency of 2300 Hz
is generated . By the use of
softwa re, an SSTV picture
ca n be generated by soft­
ware and tra nsm itted .
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• INSTANT MATCHING!
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• 100% SOLID STATE!
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NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.
1831 South Dixie Highway, Pompano Beach, Florida 33060
_" 305-785-2002. Telex 514365 (English FTL)
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Parts Ust

on prototype cards or as­
sembled from printed CIr­

cuit boards. To assemble the
display interface on proto­
type cards takes a lot of
work and is vulnerable to
errors. Problems experienced
with prototyping the card
have included: grounds con­
ductors were too small, too
few bypass capacitors on
power lines. and hardware
co unters U10 and U11 re­
q uired a small capacitor o n
t he cou nter-reset lin e .
Des pi te these prob le ms ,
about 5 boards have been
constructed to date with ex­
cellent results.

Photo A shows the multi­
mode display board. ' This
interface IS very compact
and its design is sligh tly dif­
fe rent fro m the o ne shown in
Fig. 3. The board is attached
to the com pute r th rough a
sho rt cable (see Photo B).

Photo C shows the o rig­
inal prototype card con­
structed by K6AE P. The card
was point-to-point solder­
wired on a prototype 55-SO
computer interface card . A
small adapter card was con­
structed to plug into the
CoCo expansion interface.
(An etched PC board o r
com pletely assembled ver­
sion of this card is available
from l. W. Interf ace. '

The SSTV rece ive a nd
transmit interfaces a re avail­
able in a number of forms .
Pho to D shows the multi­
mode rece ive-board inter­
face card; Photo E IS a
t ransmit interface from
RTM Circuit Boards.'

All boards can be placed
in a cabinet with the appro­
priate power supplies of 5
volts (1 Amp) and + 12 volts
(100 rnA). Ca bles can be
made to attach to the com­
puter a nd rece ivers.

Part II of this article will
describe the FAX hardware .

Condusions

The computer approach
to displaying Images IS a
very cost-effective me thod.
Most alternat ive methods
available are limited in func­
tion and a re considerably
more cost ly. The co mme r-

Hardware Construction
The hardware mentioned

above ca n be co nstructed

ca rd add ress, the hardware
automa tical ly inc rements
the RAM address to the next
location.

The transmission process
starts off by issuing a ver­
tic a l sync pulse. This pulse
allows for the re ce iver o n
the other end of the trans­
mission path to rese t the pic­
ture to the top of the screen,
In the fo llowing steps. a pic­
ture byte in memory is loaded
into the A a c c um ula tor.
Each nibble is formatted into
the lower nibble of a byte.
This byte is ne xt used as an
offset to a lookup table in
me mo ry which will convert
the address to an appropri­
ate digital signal which can
be tra nsferred to the D/A
converte r in the CoCo. Th is
signal w ill then be trans­
fe rred to a vco (va riab le fre­
quency osc illato r or modu­
lato r) which converts this
signal to a si nusoida l fre­
q uency in the audio range.
Th is resultant signa l is 55TY.

The program continues to
tra nsmit pixels until 256 pix­
e ls are tra nsmitted. At this
time a horizonta l sync pulse
is transmitted. The program
next checks if 128 lines have
been transmitted. If so the
whole process is te rminated,
If not. the program contin­
ues to transmit pixels.

CRT Controller Init ializa­
tion. Fig. 8 contains a soft­
ware routine wh ich will ini­
t ialize the 6845. The ro utine
takes 16 bytes of data in the
table CONCRT and stuffs
them into the controller re g­
isters. This process IS ac­
complished by first present­
Ing the controller register
number to the Ie. Next the
data byte is loaded into the
accumu lato r t hen tran s­
ferred to the card.

The display co nstants in
CONCRT a re fo r a standard
6O-H z dis p lay system. To
revise the formats to 50 Hz .
625 line s, registe rs 1 and 5
must be changed. The val­
ue s should be selected by
trial and e rror.

'I. W 5%,
'I. W 5%,
'I. W, 5%
V. W,5%
V. W,5%
V. W,5%
V. W 5%,
'I. W, 5%
V. W,5%
'I. W, 5%
'I. W 5%,
v. W,5%
Trlmpot
Trlmpot

v. W,5%
v. W,5%
v. W,5%
V. W,5%
v. W 5%,
,/. W, 5%
Trimpot
Trfrnpot
Trlmpot

SS1V Receive Interlace

4 IC 1-4 MCl 458
1 1C5 7414

SSlV ModulatOf

1 IC XA 2206
1 0.033 ~F Mylar'""
1 0.Q1 ~F Ceramic

Resistors
2 200 Ohms
2 5.1k
1 101<
1 22k
1 39l<
1 47k
1 1k
1 5k
1 50k

20 0.1 j.lF
1 10 j.lF
1 Variable cap, 9-35 pF

1 Crystal, 6.144 MHz
1 Crystal, 3.579545 MHz

is very genera l a nd is p ro­
vided o nly as an exam ple to
allow for a gu ideline for de­
velopment of more complex
code.

The software starts off by
pla cing the p ic tu re con­
ta ined in memory onto the
d ispl ay card. Th is is accom­
plished by a sim ple block
move of data to the display
ca rd. Prior to the block
move. the ca rd hardware
counter is rese t to zero and
16K byte s are taken from
RAM and transfe rred to the
video card. Each time the
byte is stored at the video-

Reslstc:n
1 620 Ohms
2 1.CM<
1 2k
4 4.7k
11 10k
3 15k
2 18k
1 20k
3 39k
3 82k
1 220k
1 4.7 M
1 1k
1 101<

Capacttors
3 *0.0047 j.lF Mylar'""
1 *0.01 ~F Mylar
6 *0.022 j.lF Myla r
2 *0.068 ~F Mylar
1 *25I"F Mylar
Smail Signal Diodes
a *1N914
• Or equivalent.

November, 1984

Mica
Mica
Mica

TMM2016 or 6116
74lSoo
74lS393
74 LS244
74LSl38
74LS244
74lS367
6845
744LS93
74LS245
74LSOO
74LS11
74lS367
74lS02
74LSOO
74125
74lS02
74lS05
74LS374
74 LS1 57
lM1886
lMl889
9602

Transistors
2 2N3904

Display Board

Ie.
a ur-us
1 U9
2 Ul 0, Ull
2 U12, U13
2 U14, U15
1 U16
1 U17
1 U18
1 U19
1 U20
1 U21
1 U22
1 U23
1 U24
1 U25
1 U26
1 U27
1 U28
1 U29
1 U30
1 U31
1 U32
1 U33

Resistors
1 75 Ohms 'I. W,5%
2 150 '/. W 5%,
2 220 V. W,5%
2 470 '/. W,5%
1 510 'I. W,5%
1 600 'I.. W.l %
1 680 V. W, 5 %
8 lk V. W 5%,
1 1.2k 'I.. W, 1%
1 2.4k y,. W, 1%
1 4.7k V. W,5%
1 5.1 k 'I.. W, 1%
2 5.1 k V. W,5%
1 10k V. W,5%
2 50k Trimpol
Capacitors
3 43 pF
2 100 pF
1 1000 pF
1 0.001 ~F

1 0.01 ~F
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contains two pixe ls of 4 bits
each. In the color format,
each byte of the displayed
picture has three bits for
each color plane except fo r
the blue color. Each time a
byte is loaded into the video
port, the ha rdware counter
is incremented by one va lue.
This place s the DMA ad­
dress counte r to the next
location in RAM where the
next p ixel will be written.

Transmit Software. Fig. 7
contains a simplified exa m­
ple of how an SSTV transmit
routine can be written. This
example. like 55TV receive,



Photo H. A co/or~SSTV picture with graphics. This picture is
the same as Photo G, but reduced in siz e b y software and
placed in the center of the image area. The graphics were
generated by so ftware and placed around the picture. The
graphics and picture were all generated by the K6AEP 55TV
7.6 Revision 2 program.

cia! units have one advan­
tage in that they can be pur­
chased and plugged into the
wall and they are opera­
tional. The com puteriz ed
system described takes a lit­
tle more work, but it is ex­
tremely flexible and not sub­
ject to obsolescence as are
its commercial counterparts.
The results achieved with
the system described here
rivaled those of com mercial
counterparts.

Photo F is a typical color
image, 128 pixel s per line on
128 lines, 256 colors per pix ­
el. Photo G is another color­
SSTV image which shows
the resolution of the display
board on facial flesh tones.
This type of image is the
hardest type to d isplay. This
picture show s color con­
touring due to the 256 colors
per pixel Photo H is another
color picture w ith computer­
graphics overlays generated
by software. The picture is
the same as Photo G but re­
duced in size by one half.
The co lo red im age was

moved to the center o f the
display screen and graphical
cha racters o f various colors

w ere distr ibuted around the
picture.

Better result s can be

achieved with 32K of d i~·
play memory, but photos
were not presen ted in this
article for this mode. The
black and white images de­
veloped by this display den­
sity approach fast-scan TV
quality.

More photos will be pre­
sented in Part II of the arb­
c le. on the FAX application.

Obviously a project of
this m agnitude is not a one­
person effort Some of the
people w ho contr ibu ted
were Ron Adair K5HFT of
Mult imode Corpo ra tion ,
Bob Blackstock WBSMRG
who helped with the display­
board design, larry Fritz
ACBO of L. W. Interface,
and Bob Wilson W BQRTM
of RTM Circu it Boards.•

References

, Multimode Corp., PO Box
171171, Arlington TX 76016;
(817)-572-3996.
, RTM Circuit Boards, 205 Elm
Street, Van Home IA 5234&0400.
I L W. InterFace, 9570 Kinsman
Road, Novelty OH 44072.

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking .Speak any phrases or
words in any languages or dialect and your own voice
is stored insta ntl y in solid-state memory. Perfect for
emergency warn ings, club news bulletins, and OX
alerts. Create unique 10 and tail messages, and the

ultimate in a rea l speech user mailbox - only with a
Mark 4.

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834 (617) 372-3442

Calt or write for specifications on the
repeater, controller, and receiver winners.

No other repeaters or controllers match
Mark 4 in capabil ity and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message MastefTlol real speech • voice
readout o f rece ived signal strength,
dev iation, and frequency error • 4­
channel rece iver vot ing • clock time
announcements and function control . 7­
hel ical filter receiver . extensive phone
patch funct ions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.
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Brings you the I
Breakthrough!

Send 3 stamps for a flyer.

For orders and quotes CALL TOLL FREE 8QO.3364799
in Virginia CALL TOLL FREE 800-572-4201

ege . For informat ion: (703) 643-1063
, Inc. Stores hours: MWF: Neon-a PM

. TThs: 10 AM-4 PM
13646 Jefferson DaVIS Hwy.
Woodbridge, Virginia 22191 Order hours: M-F 11 AM-7PM

sat 10 AM-4PM

For the active CW operator, there is nothing more fun than operating with the "Doct or OX" CW OX
simulator. For the person who has never liked CW, Doctor OX wil l show you what real fun is. Doctor OX
has something for everyone from the aspiring Novice to the experienced Amateur Extra Class licen­
see. And you need no FCC license to operate Doctor OX!

Wi th Doctor OX, all you need is a Commodore-54 computer, a key (or keyer), and a TV set. There is no
need tor an expensive transceiver, amplifier and antenna farm to enjoy the thrill of worki ng " rare DX."
No more TVI or dead bands! Doctor OX is more than the most sophist icated CW trainer ever devel­
oped, it is your DXpedit ion ticket to anywhere in the world at a very affordable pri ce .

Doctor DX simulates real H.F. CW band conditions. All th e stations yo u will work are generated by
the computer. As you tune up and down the part icular band yo u have selected, you will hear realistic
sounding stat ions in contact with other stations (some wi thi n yo ur skip zone). There is also the normal
QRN and QRM one wou ld expect to hear in th e real world. All cal l letters heard are total ly random (sub­
ject to the country's callsign assignment rules). The pre fixes are weighted according to the Amateur
Radio po pulation density, wi th 304 possible countries represented. The speed of stat ions operat ing in
the lowe r portion of th e bands is much faster than those operating in the upper band segments. The
"operators" are also more polished in the lower portion of the bands.

Radio propagation (programmed for each band) represents wh at you would expect to hear on a
good pro pagat ion day at the peak of the sunspot cycle. The propagation follows the internal real -time
clock that yo u set before beginning operation. All the simulated stations you hear (wi th proper pre­
fi xes) are at di stances you would expect to hear for the time of day and ba nd selec ted.

You can learn and enhance your CWoperating ski lls with Doctor DX. Doctor DX will not reward bad
habits. AEA even offers an awards program to owners o f Doctor DX th at work all zones, 100 countries,
5 band Dr DXCC, or Doctor DX Honor Roll.

The Doctor DX CW trainer is a totally new concept in Am ateur Radi o. See what all the exci tement is
about. Send for full details, and see yo ur dealer for a demonstrat ion.

DOCTOR DX™BY

Work The World With No Antenna



Brings you the
Breakthrough!

DOCTOR OX CONTEST BOX

WilL YOUR CALL APPEAR HERE?

TOP TOP
SPRINT SCORES MARATHON SCORES

1. 1 .~2. 2.
3. 3.
4. 4.
5. 5.

ege . For information: (703) 643·1063
, Inc. Stores hours: MWF: Noon-8 PM

13646 J If D
· H TThs: 10 AM -4 PM

e erson avrs wy.
Woodbridge, Virginia 22191 Order hours: M-F 11 AM-7PM

Sat 10 AM-4PM

For orders and quotes CALL TOLL FREE 800-3364799
in Virginia CALL TOLL FREE 800-5724201

Send 3 stamps for a flyer. Dealer Inquiries Invited.

BY

For good clean, competitive fun, Doctor DXTM shows your score and aso rate for continuous moni­
toring of your improved CWoperating skills. The DDX·64 can be a vehicle for fairly settling those club
rivalries by competing with your friends under identical operating conditions.

AEA also has two on-going CW contests that you can enter with Doctor DX as your own schedule
permits. The AEA SPRINT CONTEST is a timed non-stop eight hour event and the AEA MARATHON
CONTEST is a timed 24 hour non-stop event. The top 5 contest scores will be published in our future
advertisements and upgraded periodically as new higher scores are achieved.

In addition to the two AEA contests, we are offering award certificates for achieving certain mile­
stones. You will be automatically alerted when you have achieved these milestones by a display at the
bottom of the monitor screen .

AEA DrDXCC is achieved when you have worked 100 different countries, regardless of the frequen­
cy band or the amount of time operated. DOCTOR OX WAZ can be earned by working all 40 CQWW
zones of the world, without regard to the band or duration of operating time. The DOCTOR OX HONOR
ROLL is reserved for top notch operators capable of working 250 countries without regard for band or
operating time. Additional endorsement awards are aval lable for each additional 10 countries worked
up to 300 (out of 304 possible) countries. AEA 5 BAND Dr DXCC is a very difficult award to achieve. It re­
quires working 100 countries on each of five different bands, without regard for the amount of operat­
ing time.

Each award can be obtained by filling out a photocopy of the award application form (supplied)
along with the score information and qualifying check sum from your screen display. Please enclose
$3.00 to cover handling costs for each certificate ($1.00 for Honor Roll endorsements). Awards will
only be granted to owners having a Doctor OX warranty card on file .

There is no need to ever be bored with your hobby again just because the bands are dead or you are
apartment bound. Try Amateur Radio 's own version of Solitaire - DOCTOR OX.

Doctor DXTMChalienge
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This message is bro ught to you by
Bencher. Inc. ma kers of the finest
smoothest paddles available. o ffered in
both iam bic and single lever models. Ask
yo ur Bencher dealer for a demonst ra tion
o f just how ea sy modern C W can be. CW
is t he la ngua ge o f amateur rad io . Usc it
a nd be a part ofit. Bencher.Lnc. JJJ We.w
Lak e Street. Chimgo. Illin ois 60606... 1!'>2

So yo u have three grand sitt ing there in
the shack. but ham radio j ust isn't much
fun anymore? And your family wo uld kill
you if t hey knew how much that gear
really cost? And you 100:e ham radio, but
so me how the o ld fire just isn't the re
a nymore? Is t hat what's troubling yo u.
OM?
Remember how much fun it used to be'!
The thrill o f those fi rst Q SO 's? And lat er ,
the excitement of your first DX'! But now
you have it all; the new rig. good
ant e nn a s . the u pgraded license .
everything > everyt hing except the old
thrills. Yo u ho ped that a new rig would
relight the fires. a nd it did . too . FOT a
week.
But remem ber t hose ea rly QSO's? The
ones that sent shivers up a nd down yo ur
sp ine '! They were on C W o right? Sure.
yo u weren't very proficient at first. But
you got by, a nd you got better, to o . BUI
C W always seemed like a lot of wor k, a nd
you could n't .....ait to get that u pgraded
t icket and go o n phone. Bes id es. the old
J · 38 key gave you a sore a rm. But
so me how, a fter you made the big move, it
was never the same agai n.
May be this is the time to go back to yo ur
ro ots. back to the fun tha t yo u used to
ha ve. On C W oTimes have changed . you
kno w. J -38's and old bugs aren't state o f
the art o n the CW scene anymore.
Ad vanced keyers and sophisti cated silky­
smooth Benc her paddles a rc where it's at,
making C W the modern commu nication
mode that it is today.
A new kcycr, a CW filter fo r the rig and a
Bencher padd le are t he tools that you
need fo r mod ern CWo You will be
delighted a nd amazed how ea sily and
smoot hly the leiters flow from you r
fingers . P ractice fo r a few evenings, get
the feel of it. then slip into the novice
bands fo r a few QSO·s. T hey will be glad
to work you, a nd the practice will help
shar pen yOUT skills. You will rediscover
the th rills and satisfa ct ions that made
ham radio such a n impo rta nt pa rt o f your
life. Try it. Yo u'l l be glad tha t you d id .
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Bradley Wells I<RlL
5053 37th ~ve. SW

Seatt le WA 98126

Wrap Up TVI
Can you endure another evening without transmitting?

Use this simple cure to choke out television interference forever.

Photo A. The TVI cure in p lace. The antenna coax and TV
power cord are wound in opposite directions through the
core to minimize coupling eHects.
2fj 73 Magazine . November, 1984

F;g 1,

braided-copper ground strap
run to the rig. This lessened
the TV I but did not cure the
problem.

Since my efforts were
proving less than effective,
current literature on TVI pre­
vent ion was avidly read dur­
ing my nonoperat ing time.
Despite being hooked up to
cable TV, the symptoms ap­
peared to be the result of
f ront-end overloading of the
TV receivers. Further reading
indicated the probabi lity of
induct ive coupling between
the TV coax and the trans­
mitte r. In this case, rf cur­
rents are induced to fl ow in
the shield of a coaxial cable
situated near a transmitter
or antenna. A high-pass filter
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complaints, most f rom my
own household, a solution
to the problem was sought.
The original attempt to cure
our own TVI problem was
the installat ion of cable TV.
This failed miserably and, in
fact, enhanced the sensttivl­
ty of both television sets to
my transmissions. Now, with
the capability of jamming
every channel day or night,
an ultimatum was issued:
cure the problem or fi nd an­
other hobby.

Severa l solutions were
tried. The addit ion of high­
pass fi lters seemed to have
li tt le effect on the interfe r­
ence. A new grounding sys­
tem was installed utilizing
multiple copper rods with a

best defense against these
complaints is the ability to
prove you are not ruining
your own TV recept ion . The
unfortunate fact of this de­
fense is that few of us can
boast of " clean" TV recep­
t ion while running our trans­
mitters .

After collecting some TVI

O ne of the mo st per­
plexing problems for

the amateur can be TVI
complaints. It seems that no
matter how clean you r rig,
how little power you ra­
d iate, o r w ha t operat ing
hours you choose, it is only a
matter of time before a TVI
problem comes home. The
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away all their old, defec tive
deflection yokes.

Now when the neighbor
comes over to annou nce
that I'm pu lverizing his TV, I
set him down in f ront of
m ine while I f ire up the rig. A
short demonstrat ion results

the TV antenna term inals
to m in imize unwanted rf
pickup.

The results were truly grat­
ifying. With the transmitter
runn ing at full power, only a
faint cross-hatching could
be discerned on the picture.
Next, the television power
cord was wound arou nd the
ferrite core in the same man­
ner as the coaxial cable. At
th is point, al l symptoms of
interference vanished. Even
with o ne television oper­
at ing a mere four feet f rom
the transmitter, the picture
and sound remained crystal
clear.

The same setup was tried
with the stereo system in an
attempt to achieve the same
spectacul ar results. The
speake r lea ds and the
power cord were wrapped
around the core in the same
manner as w ith the televi­
si a n . Again i t w ork e d
beyond all expectations .
"CQ CQ f rom KR71" was
never heard on it again.

This system will not cure
every Tvl or RFI problem
you might have. If your
transmitter is spewing out
harmonics or other spurious
radiat ion, you need to go to
work on the rig, not the tel e­
vision, O n the other hand,
this method wil l cure simple
overload problems and the
cost can't be beat The TV
repair shops in m y area were
more than happy to give

is of no use in this situation
since the rf current f lows
down the shield of the coax,
th rough the filter casing,
and into the TV.

There are several possible
solutions. O ne is to install a
quarter-wave stub at the an­
tenna term inals of the TV,
but this is effec tive for only
one operating f requencv. A
better method is to use a
large ferrite toroida l core
and wind the coax around it
This funct ions as a shield
choke, prevent ing rf cu r­
rents f rom flowing into the
TV, and is effect ive at all op­
erating frequencies. The on­
ly problem with this arrange­
ment is the cost of a suitable
ferrite core. They are typical­
ly $10,00 to $15.00 apiece.

A less-expens ive alterna­
tive was sought Remember­
ing that picture-tube deflec­
tion yokes have a toro idal
core, several were picked up
from a local TV repair shop.
They were obtained free of
charge, be ing d ef ec t ive
units that had been re­
placed. The copper wind­
ings were stripped off re­
vealing a large, bell-shaped
split core bound together
with a metal strap, The TV
coax was coiled around this
core in the same manner as
w inding a toroidal t rans­
former (Fig. 1). Three inches
of cable was left f ree for at­
tachment to the te levision .
This placed the homemade
choke as close as possible to

•

----

Photo B. The ferrite core is removed from the deflection yoke
by releasing the metal restraining band 01 by cutting the
mask ing tape that holds it in place.

Photo C The correct method o f coiling the TV coax through
the ferrite core.

__ s.. Vlt ofA~;I'" on page 88 73 Magazine · November,1 984 27



John P, Burke WD4S
1135 Nova rerace
Titusville Fl32796

But I Know How To Solder!
Anyone can dribble hot metal over a joint, but it takes

an artist to reall y solder. Are you a Picasso or a pig?

Fig. 1. Fusion characteristics of tin/lead solders.
28 73 Magazine · November, l 984

Fig. 3. Plast ic range of 60/40
solder: Melt begins at 361 0 F
and is complete at 3750 F.
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ble-sided, and multi-l ayer
circuit boards.

All aerospace contracto rs
have in-house training pro­
grams that are a certifica­
tion requireme nt imposed
on the m by NASA. These go
into great detail and are
quite le ng thy. To cove r
these re lated requirements
would fill a book. but the
average amateur has no use
for info rmation on a " PWB
la pped te rmination, a PWB
stud te rmination , PW B
cl inc hed term ination, tu rret
terminal te rmination, o r a
bifurcated terminal te rmina­
tion." This subject can get
ve ry dry afte r about a week,
and just a little bit goes a
long way.

So, the key word here is
reliab ilit y. High-reliability
soldering has been an an­
swer to early fail ures in
space equipment and the

6 0 /4 0

early days of radio. It cou ld
be considered a fine art and
one that requires experi­
ence, a thorough knowledge
of fundamenta ls, and great
care. Faulty so lde r jo ints st ill
re ma in the chie f cause of
equ ipment fa ilure.

What is presen ted here
will cover basic soldering fo r
electronics and certainly does
no t represe nt the detai ls
which shou ld be cove red for
one to become skill ed . It
should provide you with
the fundamenta l knowledge
needed to perform soldering
operations with a fair degree
of reliability. It will cove r
the fundamentals of so lde r
action, the selection and
proper use of the soldering
iron, and some clarifying
definitions. It will not cove r
the accepted procedures for
soldering wires and compo­
nents to single-sided, dou-

Fig. Z. Types of cored solder,
with vary ing solder- flux per­
centages.

:J~
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Then and Now

let's look at this process
of joining two pieces of met­
a l together by the use of a
so lder a lloy. It's one of the
o ldes t known joining tech­
niques a nd proba bly the
least understood by most
hams. Believe it o r not, it
was first deve loped in a n­
dent Egypt; the technology
has advanced to such a de­
gree today, however, that
even to mention its origin
would be like comparing the
first crystal set to the mod­
em-dav receiver.

Today, in the field of elec­
tronics. so lde ring is far from
the simple task it was in the

government work," as long
as it works?

400" '
(2\>4"C I

.~,
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D o you? Do you rea lly
know how to solder?

We have all seen good and
bad soldering in commercial
products, from the sma ll
battery-operated AM radios
and thei r atrocious work­
manship to high-quality and
reliable products both do­
mestic and foreign . Most of
th e amateur-radio eq uip­
ment manuf actu rers have
rigid qua lity control which
ensures that you are getting
a good product.

But how about you? Can
you du plicate their results
when you work on that
home project? And when it's
fin ished, do you stand back
and look at it with a feeling
of accomplishment o r do
you say "good enough for



concept has spread to i~

e lude av iat ion, wea pons,
and medical equipment. To­
day, we expect this re lia bil i­
ty in every-day e lectronics
as well, from you r hand-he ld
to receivers with complicat­
ed bells and whistles.

General Considerations
In order to fo rm a contin­

uous e lectrica l path that will
e nsure a good contact, one
that vibration and mechani­
ca l shoc k won't loosen and
will not be subject to oxida­
tion or corrosion, we must
solder it according to ac­
cepted standards. Look at
Fig. 1; it de ta ils the fusio n
cha rac te ristics of tin /lead
solders. Notice the melting
point of lead and tin and
thei r different a lloys. These
will be discussed later In
more detail.

The term "solde ring" gen­
erally means "soft soldering."
which simply means a meth­
od of joining two metals to­
gether with an alloy of rela­
tively low melting point,
usually composed of tin a nd
lead

Common soft solder used
by all of us at one time or
anothe r comes in ribbon,
wire, a nd bar form, Wire so l­
der may be e ithe r solid or tu­
bular with a core (or cores)
of e ithe r acid or rosin solder­
ing flux. Bar solder is always
used with heavy irons or
with blow torches, plumb­
ing, and large sheet-metal
work. Ribbon and wire sol­
der are used with light irons
on electrical wi ring a nd
other small jobs, as shown in
Fig. 2.

Solder is designated by
numbers; the first number
represents the proportion of
tin and the second number
the proportion of lead. 60/40
solde r means a solde r that
is composed of 60% by
weight of tin and 40% by
weight of lead. A common
solde r for a ll-around use is
50/50 or "half a nd hal f."
There are others for a more
specialized use . Soft solders
for gold and silver and for
copper and brass sheet gen-

e rally contain more tin than
lead and melt at a low tem­
perature.

So-ca lled liquid solders,
or "cold solders," usually
are not solders at all but are
cements or glues fortified
with aluminum or other me­
tallic powder. Avoid trying
to make a metal-to-metal
bond with these products.
They a re not electrica lly
conductive and they may
dis integrate in the presence
of organic solvents or at
tempe ratu res conside rab ly
below the softening point of
tin a nd lead solders.

The Need for Fluxes

What does the a pphca­
tion of flux do? Why do we
need to apply flux to a sur­
face to be soldered? In order
for the solder to adhere to
the metals to be joined, the
surfaces must be complete­
ly free of oxide. Oxides are
present on most metals;
they form at room tempera­
tures but almost immediate­
ly when heated. A coating or
some material must be used
that will remove the film al­
ready present and protect
the solder and the metal
from furt he r oxidat ion. Such
a ma terial is flux. It is a Latin
word, a nd it means " to
fl ow."

Except f or e lect ric a l
work, the fluxes most com­
monly used for soft solder­
ing are solutions of pastes
that contain z inc ch loride or
a mixture of zinc and ammo­
nium ch lorides. The heat of
the soldering operation
evaporates the medium con­
taining the chloride flux
The flux then melts and par­
tial ly decomposes with the
liberation of hyd roc hloric
acid which dissolves the ox­
ides from meta l surfaces.
The fused fl ux also forms a
protective film tha t preve nts
fur ther oxid a t ion. These
flu xe s are ca lled "ac id
fluxes" and come in both
liquid a nd paste form.

It goes withou t saying
that acid fl uxes have a cor­
rosive action a nd most cer­
ta in ly shou ld not be used to

solder electrica l connections.
On printed c ircu it boards­
and if it is necessary to wipe
the surface with flux prior to
soldering-it wou ld certain­
ly be wise to use a good
grade of flux and one that
can be removed completely.

Some assembly proce­
dures recommend that all
solder pads be wiped with a
coat of fl ux. This is a bad
practice. It is ha rd enough to
remove the last traces of ex­
cessive flux and its residue
without damaging the print­
ed circuit board or the in­
sta lled compone nts. If the re
is adjacent wiring attac hed,
the re is always the danger of
rosin fl ux wicking into the
wire between the conductor
and the insulation, which
would not be removed when
the board is cleaned.

Always use a good grade
of solvent to remove the un­
wanted flux and its residue.
Ethyl alcohol , isopropyl
alcohol , tnchorotrifluoro­
ethane, or tricholoethane
can be used , A mixture of

about 90% isopropyl al­
cohol and 10% naphtha is
excellent for most work .

An acid brush with about
half of the bristles cut away
makes an effective tool to
remove the flux and residue.
Rub gently but firmly, taking
care not to press too hard,
until all traces of the flux are
removed . In some cases the
joint can be polished using
seve ral thickne sses of
Kleenex.

Solder

Rosi n core solder, when
heated to its melting point,
undergoes several cha nges
which should be noted in
orde r to make a good jo int.
It is solid to begin with,
changes to a plastic, and
then cha nges to a liquid
form. Pure tin melts at about
450° F and lead at 621 0 F, It
would seem that a 50/50 al­
loy would therefore become
liquid at about 535 0 F. Not
so. SO/SO is a solid until it
reaches a temperature of
about 361 0 F. At this point it
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Fig. 6. Selected tinning.

Fig. 4. Tip types.
ever, in order to tin the larg­
e r wire, an iron of at least
100 Watts should be used
but with the same tip te m­
perature.

To tin, place a drop of sol­
der on the tip, place the wire
in the solder, and add solder
to the top of the wire so that
it sweats co mplete ly and
th rough the strands. Move
the wire slowly along the
length to be tinned whi le
adding solder constantly un­
til the strands are thorough­
ly we t with so lder.

Another way to tin wire s
is called the " reflew" meth­
00. Tin your wire in the usu­
al way and note if it has su r­
plus of so lder on the wire
and se parate strands cannot
be distingu ish ed. Reflow
can be accom plished by
raising the iron temperature
considerably. then dipping
the so ldered portion of the
wire into flux (a good grade
of rosin flux) while wiping
the tip rap idly on a wet
sponge to shock off the ox­
ides. Very quick ly hold the
wire in a vertical position
and place the tip of the wire
on the so lde ring-iro n tip.
The excess so lder will be re­
moved and w ill flow to the
solde ri ng-iron tip, and the
wire strands will be visible.
The wire w ill be thoroughly
tinned and will not " bird­
cage" when bent.

A Word to the Wise

Use a thermal shunt or a
he at sink whenever insta ll­
ing he at-sensit ive compo­
nents like transistors, flat
paks, or integrated circuits.
It is very easy to damage
these items with excessive
heat When trimming tran­
sisto r leads for installation
on you r favorite PC boards,
grip the lead to be c ut with
need le-nose pliers between
the transistor case and the

SOLOER
FfAT MERS
OUT TO A
TH1N EDGE

/

LEAD

IC O ~CA~!

FILLET

of oxidation) of the tinned
areas will start when the so l­
der begins to ball up on the
tip. O nce this act ion has start­
ed, it usually will continue
until the t ip will no long­
e r wet with fresh solder and
makes a dry co ntac t with
the work. Then the operator
will believe the iron is not
hot e nough. This can a ll be
avoided if the tip is tinned
after each soldering opera­
tion and prior to placing the
iron in its holder.

Another cause of de-tin­
n ing is an excessively high
tip- id ling tem pe rature a t
which the solder oxidizes
faster than you are able to
replenish the tip with fresh
so lder. At high temperatures
the fl ux usually burns and
carbon izes. fu rther add ing
to the de-ti nning of the tip .
Two simple axioms should
be remembered:

1) Solder at the lowest
practical temperature, and

2) Keep your soldering tip
t inned.

Stranded w ires may be
tinned very sim ply if you
keep in mind the mass they
present to the so lde ring iron .
In other words , the la rge r
the wire, the larger the so l­
dering iron. For example,
suppose we wanted to tin a
22-gauge wire and a 14­
gauge wire. Both cou ld be
handled the same way, with
a couple of exceptions. A
small. 25-Watt iron with a
tip temperature of about
5000 F would be sufficient
for 'the sma lle r wire . How-

Fig. 5. Moften sofder dis­
solves and penetrates a clean
copper surface form ing an
in ter-metall ic bond

crease it until the desired re­
sult is achieved.

The geometric shape of
the so lde ring tip co ntro ls
the rate of heat flow to the
extreme point of the solder­
ing tip. Two main co nsidera­
tions shou ld be made in
choosing a proper tip point:
access to the so lde r joint
and maximu m wetted con­
tact of the tip poi nt with the
joint mem bers to be so l­
dered . Because of h igh com­
ponent density, o ne often is
re stricted to just one or two
shapes. The standard so lde r­
ing t ips are shown in Fig. 4.

let's look at Fig. 5 and coo­
sider that word "we tted. "
Wetting is the flow and ad­
hesion of a liquid to a solid
surface. It is characterized
by smooth, even edges. In
other words , a t ip that is hot
and tinned and re ady to do
its job. Co nverse ly, de-wet­
ting is a condit ion in a sol­
de red area in whic h the liq­
uid solder has not adhered
int imately to the joint or, in
this case. the solder tip .

Selected t inning (Fig. 6) is
an important conside rat io n
in certain soldering o pera­
tions and the point sho uld
be tinned on o ne side on ly.

Heat Sources and Ti nning There is a good re aso n for
th is: There is less chance ofA tempe ratu re-regulated

soldering iron is a m ust disturbing a n adjacent joint
when so lde ring pri nted c ir- with the imm un ized side of
cuit boards. A SQ-Watt iro n the tip' s point When a sol­
can easi ly be regulated with dering iron is re moved from
a variac or a homemade its holder, the soldering tip
voltage regulator using a shou ld be cleaned on a wet,
Iight-dimming rheostat The sulfur-free cellulose sponge.
temperature can be adjust- The wet sponge will provide
ed to suit the need of the a thermal shock to break
joint to be soldered. The free and remove secondary
larger the mass, the more oxides from the surface of
temperature will be re- the tip.
qutred. Start with a low tern- A tip will de-tin o r de-wet,
perature and gradua lly in- a nd degradation (or the sta rt
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becomes pl astic and re­
mains in this condi tion until
it re aches 4150 F when it be­
comes liquid .

Let's take 60/40 (see Fig.
3). At 361 0 F, 60/40 changes
from a solid to a plastic and
remains in that state until
3750 F when it turns into a
liquid. The time that 60/40
remains in a plastic form is
considerably less than the
50/50. If the joint is moved
while the so lder is in a plas­
tic state, it cou ld we ll be de­
scribed as a d isturbed joint
It might check out w ith your
meter, but when an elect ri­
cal load was applied. it could
fail to conduct.

let's take another case:
63/37 alloy. This is what is
ca lled an eutectic (low melt)
composition. It is 63% t in
and 37% lead. It has no
plastic state and is trans­
formed from a so lid to a liq­
uid at 361 0 F. 63/37 is most
generally used on printed
circuit boards. It can be seen
that this would have an ad­
vantage since the plastic
state does not occur. Also,
the importance of the sol­
dering-iron tip temperature
suddenly takes on a new
meaning.
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response metering, synthesized remote base
operation, paging, mailbox, and the most ad­
vanced autopatch available - anywhere! De­
signed for reliable, consistent, enjoyable operation
in any system. Field proven in hundreds of
commercial and amateur repeater installations.
The RG-850 will always be the leader in high
performance repeater control.

Available from $1195**
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DVR 128 • Digital Voice Recorder - Solid state
voice storage and playback for remote recording
of lO's and announcements, voice mai l, and user
diagnostics.
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IVS 6/12 • Intelligent Voting System - Six or
twelve channel vot ing with DTMF remote control.
In-band signal quality evaluation, aud io equaliza­
t ion, and activity logging.

ShackMaster'" - Remotely control your home
station using Touch-Tone commands over the air
or over the te lephone. Patch yourself
through your home equipment onto
the HF bands, and to VHF and
UH F frequencies.
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The RG-8S0 provides the most advanced
technology available in repeater control. With
"designed for the future" architecture that allows
upgrade through software so that it will never be
obsolete. Complete remote programmability with
E2PROM via Touch-Tone" or your personal com­
puter. Offering unique features including the
highest quali ty synthesized speech and fully
automatic scheduled operation. Plu s voice

The RC-85
Repeater Controller
The RG-8S0's " litt le brother"!
Remotely programmable 10 's,
command codes, auto-dial
numbers, timers, and more.
The RG-8S controller includes I
many of the featu res pia- ~=
neared by ACe such as syn- - - - -
thesized speech, remote base, paging, and more. Now any repeater budqet can afford the benefits of
an ACe controller! Alf just $895 (board) or $995 (rack mount).·

Advanced Computer Control
... for your repeater

The ITe-32 Inte lligent Touch-Tone
Control Board
Remote control at ~ our tinqer­

t ips with 28 com.nandable
outputs, plus aterms. re­

oeater and remote base
control functions, reo

sponse messages,
and more. An
ideal building

block for your
repeater.
An easy

way to add
a remote

base to your
system. Or

even to re­
motely control

your home.
Only $389

Calf us for more information on our complete line of amateur and
commercial repeater control products.

1081 6 Northridge Square, Cupertino, CA 95014 (408) 749·8330
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remova l of the heat sou rce.
High-speed p roduction
causes this unsatisfactory
condition. If the operator
worked that fast, it makes
one wonde r what othe r bad
practices he was gu ilty of .
Be suspicious of the whole
unit if this is noted.

•

point where you cut The err
e rgy that makes the unused
end go fl ying across the
room can also be expanded
in the opposite di rec tion
and can fracture the con­
nection inside the housing
easily. . scratch one tran­
sistor.

Definitions

Cold solder joint: An unsat­
isfactory connection re sult­
ing f ro m de-wettin g o r
movement of the conduc tor
du ring cooling. Also caused
by too rapid cooling (like
dousing it in water). These
joints usually appear frosty
and granular. They will show
up as an interm ittent when
you least expect it and will
drive you up the wa ll. When
checked with your trusty
meter, they show good con­
tinuity, but when an electn­
cal load is applied, things will
change from time to time.

Plated-through hole (PTH):
An interesting thing to look
for o n pri n ted ci rcuit

boards. This is a plated­
through hole formed by the
deposition of metal on the
inside surface of the hole.
(A lso known as a supported
hole.I It is used to provide
a d d itio na l m e c h ani c a l
strength to a soldered te rmi­
nation andior to provide an
e lectrical interconnection
on a multilayered printed
wiring board. Use extreme
care whenever removing a
compo ne nt from one of
these . You could loosen it
up on one side and it wou ld
still be so lid on the other
side. It is best to use solder
wick here or a solde r sucker
and remove all the solder.

Rosin solder joint: A connec­
tion with ent rapped rosin
flux. The on ly recourse is to
re-solder-carefully.

Solder icicle: Most generally
noted on small imported
hand radios. It is a cone­
shaped peak or sha rp point
of solder usually formed by
the premature cooling and
solid ification of so lder upon

If the tip is too small, the
heating rate will be too slow.
A good rule to prevent over­
heating is to get in and o ut as
fast as you can. This simply
means using the hottest iron
you can react to, or one giv­
ing about a two-second con­
tact on the joint be ing so l­
dered. Caution: Too much

Things to Remember heat, too much pressure , too
• Flux is very corrosive at many times on a printed cir­
so lde r-m e lt ing te m pe ra - cuit board -even on the
tures. which accounts for its very best board -wi ll lift
ability to remove oxides. If the pad.
you must use fl ux, use a • Always remove the flux
good grade. Kester No. 1544 nd other impurities. Keep it
is a good graaefor '-afn1"Osr'1fJ;:c1ean . clean . clean!
all e lectrical and electronic ~ • Finally, some solde ri ng
soldering. \ irons a re simply not com pat­
• Vary the voltage input to ible with transistors and in­
your soldering iron and there- teg rated circuits. They are
by control the tip te mpera- not isolated from ground
ture. Al so choose a solder- and can easily zap every­
ing iron that is matched to thing you solder. Choose
the thermal mass you wish well .
to solder. Light work, light I would like to acknowl-
iron; heavy work, large iron. edge the encouragement
• If the iron tip is too large and he lp of Merv Holmberg
for the wo rk and too hot, the KQ1G. His con stru ctive
heating rate will be so fast comments and enthusiasm
that it cannot be contro lled. made resea rch a pleasure.•

W.. oll..r /I complete Ime 01 t,ansmmers lI",d rece,vers. sr"ps.
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1952 Clinton St. Buffalo. NY 14206
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17.95

MODEL PK1
1lho..n ..,Ih "K IIAM

. nd 8K RO MI

MODEL PK-1 wired & tested w/4K RAM
Additional memory (up to 14K tolal)
Manual only-credited with purchase

(add $2,00 for shipping)
RTTY adapter board
Custom cabinet kit- includes on/off
switch, LED pwr indicator, reset button &pwr jack
Dimensions: 4.5 x 9.5 x 1.5 inches
Pwr required : + 12 vee. approx . 200 rna .
Contact GLB for additional info and available options.
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MURCH
Model
UT2000B

JBC soldering line in SIeck.

DRAKE, EARTH SATELLITE
STATION, ESS-2250, ESR-.24.

HAM MasterTapes­
Beta or VHS Tapes

• • • - 1.· ---. ttl ~

SMART PATCH
CES·g,mple. Aul opalc h 510·SA Wil l Pat en FM
r reosce..e To You , T., lepho n., Great For
TelephOne Call< F,om Mob,le To ease S,mpll'
rc use $3 1995

DIGITAL
FREQUENCY
COU NTER
TrionY"
Mod. 1TR·1000
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MFJ Models
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SANTEC
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ROBOT 45QC.IOOC.l2OOC
Co'or Mod Kits

long·ri ng. Wire le n
hleph<>na tOf • • porI
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Complete Butternut Antenna
Inventory In Stock'

BENCHER PADDLES &
Vibroplell Keys In Stock ! !

FT-ONE, FT-980, FT·757GX
FT·726R, FT·77, FT·230R

YAESU tCOM Land.Mobil. HfT
FT-208R1708R IC2A T Midland
FT.209RH IC3AT WlIs..... Mini-Com II
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Ta mpo M·,
"""AT

For the best buys in town call:
212-925-7000

los Preclcs Mas Bajos en Nueva
Yorl< =-

KITTY SAYS: WE AR E NOWOPEN 7 DA YS A WEEK.
Satu rd ay & Sunday 10 to 5 P.M.

Monday.Friday 9 10 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.

ONY Safety
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ICR71A,IC·751 ,IC745, 1C-27AJH. IC·37A
1C47A, IC·27 1A1H, IC·2KL, 1C471 A1H

T'ansceovers

Hei l
il miCfophones

ll'q\l.llz",s
s loc ked

•
ALPHA AMPLIFIERS

C o m p u t e r Inter laces Repeaters Stocked:
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" Gobble Up Our
Thanksgiving Savings."

KENWOOD

MICROLOG·AIR I in stock

KANTRONICS
UTU. Interl ace II, software

R-600, R-l 000, R·2000, T& 93OSJAT,
TS 4305, TR2600AI3500, TR 7950,
TW-4000A. Kenwood Servi ce/Re­
pair. TH·21AT, TH-41AT . TM ·211A1
411A & TS-711A1811A

ROCKWELUCOLLINS
KWM-380

VoComiMiragelDaiwa large inventory of
Tokyo Hy·Power Saxton Wire & Cable
Amplillers &
S/S).. HT Ga in
Antennas IN STOCK

EIMAC
3·500Z
572B,6JS6C

12BY7A & ~
4·400A •

BIRD ~ J ':' Oiy ·G.in Tow.... ~I ~
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MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY. NEW YORK CITY, NY 10012.

N Y k Cit ' LARGEST STOCKING HAM DEALER
ew or y S COMPLETE REPAIR LAB ON PREMISES

Commercial EQuipment
Slocked, ICOM, MAXON.
Midland, Sl andard, Wil·
son, Yaesu. We serve
municipalities, buet­
nesses, Ci vil O" Iense,
ere. I'-onables, mobiles,
bases, repealers . . .

We Stock: AEA, ARRL, Alpha, Amec:o, Antenna Spec:ialists, Astalic.
Astron. B & K, B & W, Bash, Bencher, Bird. Butternut, CDE. CES. Collins.
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Commercial Radios. Yocom, Vlbroplex, Curtis, Tri-Ex. Wacom Duplellers,
Repealers, Phelps Dodge, Fanon Intercoms, SCanners. Crystals, Radio
Publications.
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"AQul Se Habla Esp anol"
BARRY INTERNATIO NA L TELEX 12·7670
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Monday- Friday 9 A.M. to 6;]0 P.M.
TtllJfsday 10 8 P.M.
Salurday &. Sunday 10 A M. to 5 P.M. (Free Parking)

AUTHORIZED DISTS. M CKAY DYM EK FOR
SHORTWAVE AN TENN AS & RECEIVERS.

IRTILEX·"Spring 51. StaUon·'
Subways: BMT·"Prince St. Stat ion"

IND·" F" Trsin·S"",y. Station"

Bus: Broadway *6 to Spring SI.
P.lh _ i1h StAth . .... 51.tlon.



Free-Form Filter Design
Build the ultimate audio filter: high-pass, low-pass, bandpass,
notch, variable Q and cutoff frequency, all in a single circuit.

Circuit?Sorry, that's single chip!

Jonathan A_ Titus KA,4QVK
PO 80_ 242
Blacksburg VA. 14060

M any hams use fil ters
to block interfering

signals so that CW, phone,
and RTTY transm issions can
be co pied better. Crystal f il­
te rs are used in many mod­
ern transceivers in i-f stages,
a nd add-on aud io filters are
available from many manu­
facturers. Most audio f ilte rs
don't vary much in their de­
sign, using operational am­
pli f iers (op amps). resistors,
and capacitors to put to­
gether active-filter bu ilding
blocks. These have been de­
sc ribed in many publica­
tions, and a typical filter is
shown in Fig. 1. Common au­
dio filters are low-pass. high­
pass, bandpass. and notch.
See Fig. 2 for typical frequen­
cy response curves.

000 '

Circuits are available if
you want to bu ild your own
filter . Articles in 73, QST,
and other ham magazines as
we ll as sections in The Ra­
dio Amateur's Handbook.
provide c ircuit details.v v'
Most of the parts a re inex­
pensive and re adily ava il­
able, but if you want to look
at off-the-shelf filters, they
are available from many
manufacturers . The MFJ·720
is a typical bandpass filter,
centered at about 750-800
Hz. Standard filter ci rcu its
ca n be duplicated, and by
us ing several filter stages in
series. you can get a fairly
narrow bandwidth . You al so
ca n buy a filter such as the
M and M Ele ctronics MSB-l ,
which contains a ll of the til·

000'

ter types. Even more com­
plex and expensive filters,
such as the Datong frequen­
cy-agile audio filter, are
avai lable.

Integrated-Circuit Filters

If you decide to bu ild
you r own filter c ircuits, you
might cons ider using the
AF-100 integrate d c ircu it
from Natio nal Sem ico nd uc­
tor. This " ch ip" contains
three o p a mps pre se t in a ba­
sic f ilter circuit By add ing a
few externa l components,
bandpass, low-pa ss, a nd
high-pass fi lters c an be built.
A "spa re" op amp in the
c hip is used if you want to
build a notch filter. Filters
are easy to set up; a few ca l­
culations are needed to se­
lect the right combination
of resistors and ca pac ito rs,
but the math is sim ple.
There is a 2a-page data sheet

available that e xpla ins the
types o f filter functions that
can be obtained, and seve ra l
examples show how to use
this f ilter chip. There is a lso
an AF-150 universal wide­
band active f ilte r and an
AF-151 dua l un ive rsal filte r.

O ne of the li mitat ions of
most of the sta nda rd f il­
ters is that you can't easi­
ly c hange the cutoff fre­
quency once the fil ter has
been bu ilt. For exam ple, in
a filter with foUr op a mps,
you would need to c are fu lly
vary at le ast fou r re sisto rs
to c hange the c uto ff fre­
quency.

By the way, the term cut­
off frequency is used a bit
looselv. since low-pass and
high-pass filters have a cut­
off frequency, while notch
and bandpass filters have a
center freque ncy. Since it's
c umbersome to say both,

'.S"
'.S"
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~" no_ 000'
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Fig. 1. A typical op-amp bandpass filter for 750- 800 Hz.
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Fig. 2. Frequency response curves for standard filters.
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ter.10 11 These devices were
designed for use primaril y in
data communications equip­
me nt a nd modems, but th
can be adapted for amate
use . They a re a bit expen­
sive, in the $10 to $20 range .

The Retieon R5620

I have found that the
most inte resting SCF is the
R5620, manufactured by EG
& G Reticon and ava il able
fo r about $7.50. This filter
has built-in high-pass, band­
pass, notch, and low-pass
operations, and no external
f il ter compone nts a re need­
ed. All of the fi ltering is
done on the c hip with built­
in ci rcuitry. The EG & G Re ti­
con Company manufac tu res
linear photodetector arrays

Fig. 4. Using an MF·1O filter
chip for a 1()()()..Hz, fourth-or­
der, low-osss fjlter.

10~ E

0[1[C 1 0 ~

.,

Fig. 3. Block diagram of a CW regenerator.

.UTO... T1C
LE v H
CO~1~Ol'"

Fig. 5. pjn configuration of the Reticon R5620 SCF chip.
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ra nge of the filter. Either a
CMOS- or a TTL-eompatible
doc k signa l may be used.

If you want to use the
MF·10, you ca n set it up for a
particu lar type of filter and
vary the cutoff freq uency of
the fi lter by varying the
cloc k freque ncy. O ne prob­
le m with a ll SCF c ircuits is
that a sma ll amount of
clock signa l is superimposed
on the aud io signa l being fil­
teredo However, since the
clock frequency is so much
higher than the audio signa l,
one, you won't be a ble to
hear it, and two, it's easy to
pu t a simple RC low-pass fil­
ter in the final a ud io outpu t
circu it to re move most of it.
A typical fourth-orde r, 1-kHz
low-pass filter is shown in
Fig. 4.

In th is circuit, both filter
circuits in the SCF c hip (each
of which is a second-order
filter) have been used in se­
rie s. Using a common clock
frequency for a ll of the filter
stages le ts you easily change
the center frequency of the
filte rs, a nd they a ll t rack one
a no ther without sign ificant
errors. Additional informa­
tion a bout the MF-10 is
found in the 12-page data
sheet for this device .

Two other SCF devices
are the Motorola MC145414
dual tunable low-pass fi lter
and the MC1 45433 notch fil-

rREOu[~CY

CO ~ TRO l

"'G 'Ul C O ~ T ~Ol lNPuTS ­
1 H _ CO....TI8 l E

construct" the signal by hav­
ing a narrow tone band­
width detected and using
this to generate a perfect
tone fo r the liste ne r. A CW
rege ne rating unit ca lled the
Amcoder was available
from AMC Engineering a
few years ago, a nd a block
diagram of this unit is shown
in Fig. 3. Since PLl circuits
are sensit ive to the ampli­
tude of the input signa l, an
age stage between the re­
ceiver a udio output and the
PL L input is recomme nded.

Another CW regeneration
circuit was described in
Q5P This makes use of an
"e nve lope detector" that
demodulates the ON tones
and triggers an osci llator to
rege ne rate a pe rfect tone .
This circuit a lso incorpo­
rates a delay so that no ise
spikes do not trigger the
tone oscillator.

Many other types of
fil ters- LC, RC, acoustic,
etc.-have been desc ribed
by amate urs and profess ion­
a ls.-

Switched-Cap.acitor Filters

During the last year or so,
a new type of filter inte­
grated circuit has come on
the ma rke t. This is cal led the
switched-capacitor filter, or
SCF, a nd severa l types a re
available. Among the easi­
est to use is the National
Semiconductor MF-10 SCF.'
It costs about $3 .00 and can
be set up easily to perform
a ny of the fou r f il te r opera­
tions. No external capaci­
tors a re needed, and only a
few exte rnal resistors a re
used. There are two filte r cir­
cu its in each MF-10 inte-­
grated circuit. Without go­
ing into the theory of opera­
tion, I'll just te ll you that the
cutoff frequency of the
MF-1 0 filte r c hip is set by us­
ing a n externa l clock. The
clock freque ncy is selected
to be either 100 or 50 times
that of the cutoff frequency
of the filte r you are design­
ing. The 100/50 ratio is pre-­
set at one pin on the MF-10
c hip. Since this is just a log­
ic-state input. it prov ides a n
easy way to change the

let's use cutoff freque ncy,
since it's fairly sta ndard.

If a CW signa l is being
masked by one at a slightly
higher audio frequency, you
may be able to shift the in­
terfe ring signal a bit higher
and then use a bandpass fil­
te r to add further selectivity
to the signal you a re copy­
ing. If the c utoff freq uency
of your filter is fixed, this
type of ad justment may be
difficult. Many less expen­
sive filters have a fixed cut­
off frequency, wh ile some
of the more expensive ones,
such as the M and M Elee­
t-onics MSB-1, use ganged
potentiometers so that the
center frequency can be var­
ied. Ga nged po ts get to be
expensive. so designs a re
ge ne ra lly limited to two
pots operated by the same
knob. Since ganged poten­
tiometers don't a lways track
one a nother perfectly, f ilte r
performance is affected.

The Bencher XZ-2 ba nd­
pass fi lter has a varia ble cut­
off frequency, but ganged
pots a re not used. A single
potentiometer controls sev­
e ral transistors that act as
variable resisto rs in the indi­
vidual fil ter stages. This al­
lows the center frequency to
be c ha nged rather easily.
and it see ms to be a reason­
able solution to the mechan­
ica l problems of ganged po­
tentiometers.

CW Regenerators

A CW regenerator is a
fa irly simple c ircuit in whic h
a phase-locked loop (Pl L) or
othe r tone-de tecting c ircuit
is used to pick out a narrow
frequency band.' Since the
output of the PLL is a logic
signal ind icating tone or no
tone, the CW signal being re­
ce ived is tuned so that the
PLL "fo llows" it. An LED on
the output provides a visua l
signa l that can be used to
show you when the PLL is
accu rately tracking the CW
signal you a re hearing. The
output of the PLL is used to
trigger an osci llato r, a nd this
tone is heard in a headset or
on a spea ker.

The net e ffec t is to " re-
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Fig. 6. Response curves for the Rericon R5620 used as a band..
pass filter.

Table 1. Binary frequency-controf codes. Frequencies are for
a 10fJ..k.Hz clock signal.

rate is listed as the ratio of
the cutoff frequency to the
clock frequency. The con­
trol inputs are simply pro­
vided as a 5-bit st raight-bina­
ry code. l et' s look at an ex­
ample. We'll assum e that a
100-kHz clock signal is used
and that the ratio of 102.3
has been chosen by se tting
F04-FOO to 01111 . The fil­
ter's cutoff frequency is 978
H"

If the 100-kHz clock s ig­
na l is used, the fi lter's cutoff
freq ue ncy can be varied
from 500 Hz to 2 kHz by
varying the S-bit binary code
on frequency-eontrol lines
FOO-F04 between 000CKl
a nd 11111. The 32 frequen­
cy steps are logar ithm ic.
which simply means that the
frequency ratios are fa irly
even, about 4 to 5% per
ste p.

The alternate approach is
to preset the S-bit frequency
code for the R5620 at about
its m id-frequency setting
(1()()()()) a nd then vary the
frequency of the clock sig­
nal control! ing the filter.
Without careful clock-cir­
cuit design. this can present
problems. Many home-brew
clock circu its spread out the
low freque ncies on one side
of the frequency-con trolling
poten tiomete r, but high fre­
quencies are "sc runc hed" at
the other side . Using a fixed
clock frequency and c hang­
ing the 5-bit control input
seems the better method of
freque ncy contro l.

The Q of the fi lter a lso
can be va ried by using the
five digital inputs labeled
Q4-QO. As shown in Table 2,
the Q can be varied from
0.57 to 150. That's right, 1501
Of course. you're no t going
to get much useful info rma­
tion through a ba ndpass fil­
te r with th is high a Q, but in
between 150 and 0.57 there
is a lot of useful filter power.
Typical bandpass response
curves are shown in Figure 6.

The R5620 has th ree sig­
nal inputs, lPin, HPin, and
BPin, a nd by connecting the
audio signa l to be filtered to
one of these. the appropri-

independent settings for
each one. Anyone of the
fou r filter actions can be se­
lected. Except for a few re­
sistors on signa l inputs, no
o ther externa l compo nents
are required. A pin configu­
ration diagram of thi s c hip is
shown in Fig. 5. Th is c hip us·
es a split +9-volt power
supply and an e xte rna l
clock signa l. The clock sig­
na l can be TTl-compatible.
but it is a lso easy to bu ild a
clock circuit that will run
from the +9-volt power
supply.

The center frequency of
the R5&20 filter ca n be
changed by changing the
clock frequency or by
chang ing a 5-bit binary code
applied as logic le ve ls to
five pins on the R5620 chip.
It is this set of digita l inputs
that gives the R5620 a great
deal of flexibility . The five
digital inputs are labled
F04-FO O and they are
shown in Table 1. The clock

a Binary Code a
04 ... ao
00000 0.57
00001 0.65
00010 0.71
0001 1 0.79
0 0 100 0.87
00 10 1 0.95
00 110 1.05
001 11 1.20
a 1 0 a 0 1.35
01001 1.65
01010 1.95
010 11 2.20
0 1100 2.50
0 1 10 1 3.00
0111 0 3.50
01 111 4.25
1 0 0 0 0 5.00
1000 1 5.80
10010 7.20
10011 8.70
1 0 1 0 0 10.0
1010 1 11.5
1 0 11 0 13.0
1 0111 15.0
11 0 0 0 17.5
1 100 1 19.0
1 1010 23.0
11011 28.0
11100 35.0
1110 1 40.0
1 11 10 SO.O
1 1 1 1 1 150

Table 2. Binary Q-control
codes.

500 H'
523
547
572
598
625
854
684
715
748
782
8'8
855
894
935
978

1022
1070
1118
1169
1222
1279
1337
1399
1462
1529
1600
1672
1748
1825
1912
2000 Hz

Cutoff Frequency
for lOG-kHz Clock

In a fi lter ci rcuit that uses
the R5620. the cutoff fre­
quency and its Q are inde­
pendently set by provid ing
f ive binary (logic 1, logic 0)
inputs for each function.
This means that there are 32

200,0
191.3
182.9
174.9
167.2
159.9
152.9
146.2
139.8
133.7
127.9
122.3
116.9
111.8
106.9
102.3
97.8
93.5
89,4
85,5
81.8
78.2
74.8
71.5
68.4
65.4
62.5
59.8
57.2
54,8
52.3
50.0

Clock Frequency
Cutoff Frequency
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Frequency
Binary Code

F04 . . . FOO
00000
o 0 0 0 1
0 0 010
o 0 0 1 1
00100
o 0 , 0 1
o 0 1 1 0
o 0 1 1 1
o 1 000
o 1 001
o 1 0 10
o 1 0 1 1
o 1 1 0 0
o 1 1 0 1
o 1 1 1 0
o 1 1 1 1
1 0 0 0 0
1 000 1
1 0 01 0
100 1 1
1 0 1 0 0
1 0 1 0 1
10110
1 0111
1 1 0 0 0
1 1 00 1
1 1 0 1 0
1 1 0 1 1
1 1 1 0 0
1 1 1 0 1
1 1 1 1 0
1 1 1 1 1

Alt. Action LPln HPln BPin

Low-pass Signa l GN O GND
High-pass GND Signal GND
Bandpass GND GND Signal
Notch Signal Signal GND

Table 3. Signal input connecrions for diHerent fil ter actions.
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and x-v photodetector ar­
rays that are used in solid­
state TV cameras. They also
produce very complex and
expensive filter devices for
specia l signal-process ing ap­
plications.
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on YOUR terminal unit ...

. . . for the best RTTY & CW you've ever had! Have you been envying the guys
running the versatile AIR·l"s? Maybe you've got a good tcnninal unit

but "he-hum" softwa re.
Use your old favorite T. V. , or experiment with new designs.

The AIRDISK makes it happen, with all the features of the AIR-I program ou
disk for Commodore "64" and VIC-20.

All mode BAUDOT, ASCII , MORSE & AMTOR capability
with the famous Microlog Software Digital Filtering that will significantly

improve ANY demodulator! Just one simple " user port" connection from the
computer to the T .V. is all that's required.

•

• Uses the AIR-I style HTn' cross hatch on screen tuning in­
dicator th at has become so popular for perfect tuned copy
wi thout taking your eyes off the video or use whatever
scheme your present T. U. has. "Red Dot" and regenera ted
audio pitch reference tone for easy CW tuning.

• Choice of full- or split-screen with large type-ahead text
buffer and user selectable color d isplay.

• ID and programmable memories that save to d isk and
auto-load at sta rt-up to get you on the air quick.

• VIC-20 and C-64 p rogram on the same disk . (VIC rC'<) . 16K)
• Keyw ord or manual control of Com modore serial printers.
• Receive text saves to RA~1 and disk for real-time RX /T X

from disk.
• Sepa rate C W, FSK, PTT keying out put lines from the

computer.
• Three uncommitted TIL logic outputs that a re controlled

by the receipt of a user programmable keyword .
• Independent normalf invert cont rol from the keyboard

for receive and transmit means compa tibil ity with
almost any T. U. on the market .

• Full speed operation: transmit and receive Morse 5 to
149 WP~f , BA UDOT 60, 66, 75, 100, 132 WP~ I , ASCII
110 & 300 baud.

• Four mode A~ITOR: Mode A (C HI RP), Mode B (FEC)
Collective ISelective Broadcast and Listen Mode (eaves­
drop ~Iode A).

• WRU, Unshtlt On Spare, Word wrap-around, "Q uick
Brown Fox" & - RYR'i"' test messages in RO~I, Break
Buffer , Random COOe Generator. Rea l-ti me clock and
much more ,

AIH DlS K for both C-64 and VIC-20 $39 .95. For
those who want a complete T.U. with software in
ROM , the- original AIR-l for the C-64 or VIC-20 is $199
(with -4 mode A~ITOR, $279) .

~licrolog Corpora tion, 18713 xtoonev Drive,
Gaithersburg. xm 20879 Tel : 30 1·258·8400

M'CROlOG -,.
INNOVATORS IN DIGITAL COMMUNICATION

Not.., VIC-20 L' a t rad. 'ma rk of C.ommodm .. EI.'{'!ron;cs . Ltd .

Copyright ~ 19M \licrolOl{ Co rporation
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converters to measure un­
known voltages.

The Nat ional Semicon­
ductor A[X0804 8-bit A/D
converter was chosen be­
cause it is easy to use, read i­
ly available, and inexpen­
sive. It is used in a free-run­
ning mode, so that conver­
sions are done one right af­
ter the other. A potentiom­
eter is used to provide the
voltage input, and the A/D
converter provides an 8-bit
st raight-binary output, as
shown in Fig. 7.

Th is ci rcu it prov ides an
8-bit output that goes from
0oooooס0 up to 111111 11,
from one side of the pot to
the other. The function is
the same as that of a
256-position binary-ecx:led ro­
tary sw itc h. Not bad for
about $4 .00. Since only f ive
bits are needed, the most­
signi ficant f ive bits , 07-03,
are used . The other three
bits, 0 2-DO, are not used.
This arrangement provides
for 32 binary codes, linearly
spaced across the range
of the potentiometer. The
AOC0804 chip has a fa irly
low input impedance, so
a low-value potentiometer
must be used to provide the
unknown voltage that is to
be converted into a binary
code.

A rotary switch with four
positions and three poles is
used to route the input au­
dio signal to the correct in­
puts for the four f ilter ac­
tions. This is shown in Fig. 8.

A complete filter ci rcuit is
shown in Fig. 9. You can cas­
cade as many of these
stages as you want to and
put them together in various
combinations. For example,
you might have two f ilters in
series. Both could be set up
for low-pass operation, pro­
viding a fourth-order low­
pass filter. Or you could set
one for low-pass operation
and the other for notch op­
erat ion. Of course, the au­
dio output ampl if ier is only
needed at the end of the f il­
ter chain.

Using the Filter

There are many uses for a

{~.'"
' SV TO OTM[~

e'ACu,TS

next question is how to get a
5-bit binarv code.

Digital Filter Control

One of the obvious ways
to generate the 5-b it code is
by using a series of five
on/off or logic 1/logic 0
switc hes. This may be f ine
for test ing, but for on-the-air
use, it's impract ical. Thumb­
wheel or rotary switches
provide an alternate, but
most of these are lim ited to
12 or 16 positions. There are
lots of 4O-position binary­
coded rotary switc hes avail­
able from o ld 4O-channel CB
units, but these use an odd
type of binary code, so they
can't be used easily to gen­
erate the requ ired 5-bit
straight-binary code.

A so lut ion that isn't as ob­
vious is to use an analog-to­
digital (A/D) converter to
generate the binary codes
that are needed. An A/O
converter has a minimum
and a maximum voltage
range, and when an " un­
known" voltage is within the
range, the converter will
provide you with a binary
code that represents the un­
known voltage. Thus, for an
8-bit converter, the range of
measurable voltages might
be between a and 5 volts,
with the binary outputs
being 0oooooס0 up to
11111111 . Computers and
other digital devices use A/D

H p'QSlroNS

lO .. - pU~

M'tM·pASS
"AN D-PASS
NOTeM

"

ever, if you want to use this
filter between your receiver
and headphones or a speak­
er, an audio output ampl if i­
er is recommended. There
are many of these in inte­
grated-c ircuit form, and they
are easy to use.

The R5620 fi lter circu its
can be cascaded, and you
can control each one sepa­
rately or you can use paral­
lel digital inputs and control
them simultaneous ly. The
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ate filte ring is done. When
the notch fi lter is to be used,
the audio signal is routed to
both the LPin and the HPin
inputs. The c hart in Table 3
shows how the signa ls are
connected . There are other
combinations of these three
inputs, but they are not use­
ful for fi ltering.

Since the R5620 has a
o-dB insertion loss. no exter­
nal signa l am plificat ion o r
attenuation is needed. How-

Fig. 7. Using an B-bit ADCDB04 AID converter as a knob en­
coder.

Fig. 8. Schematic diagram of the filter control switch.

•

...

, ADJUST e eOC. ' O~ 'T'
. BOUT '00 . 1< " ,+,

Fig. 9. Schematic diagram of the complete fi lter circuit.
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Addresses 01
SCF Manulacturers

Nat ional Semiconductor
Corporat ion
2900 Semiconductor Drive
Sant a Clara CA 95051

Motorola Semiconductor
3501 Ed Bluestein Blvd.
Austin TX 78721

EG & G Reticon
345 Potrero Avenue
Sunnyvale CA 94086

The R5620 and other inter­
esting devices are avail­
able from:
Appl ied Invent ion
Rte. 21 , Box 390
Hillsdale NY 12529

versat ile fil ter, particu larly
since all of the basic filter
operations are avai lable on
one chip. Since the cutoff
frequency and the Q can be
varied. this type of filter is
useful for SSB. CW, and
RTTY operations.

For example, if you are
using a Bell -202-com patible

modem, you' ll be using
tones of 1200 and 2200 Hz.
You can build a switc hed­
capacitor fi lter for each
frequency, derivi ng the
clock signal from one com­
mon crystal. The frequency
wou ld be 1200 x 2200,
or 2.640 M Hz. Since the f il­
ter's clock frequency must
be HXl times the center f re­
quency of the signal being
fi ltered. dividing the 2.640­
M Hz clock by 22 and by
12 gives the proper clock
signals for the two fi lters:
120 kH z and 220 kHz, re­
spectively,

In this appl ication, band­
pass f ilters would be used
and the cutoff frequency
controls would be preset.
The Q of both f ilters cou ld
be set in parallel by a single
control or each could be set
separately,

A filter-and-monostable
RTTY demodulator is de­
sc ribed in the 1982 edit ion
of The Radio Amateur's
Handbook. " and several

SCF circu its could be used in
place of the op-amp-based
active filters. Using SCF cir­
cuits allows the f ilter char­
acteristics and frequencies
to be eas ily changed,

Switched-capacitor fi lters
prov ide an alte rnat ive to
op-arnp-based filters In

many ham-radio appl ica­
bans. They are not much
more expensive than the
classic circui ts, particu larly
when you cons ider their
flexibility and the ease of
designing circuits around
them, 1 think you' ll see more
amateurs using SCF chips
and coming up with new ap­
pl ications for them.•
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VISA'

Han d-held Trall5ceiwH5
Deluxe models Recul.lIf S"'LE
IC-02 I lor 2m 34900 299'\
IC-04AT lor 440 MHz 319.00 3J9I'"
Standard models Regulir SALE
1(-. 2A lor 2m 239.50 214"'
IC·2Af WIth TlP 269.50 219"
IC-3AT 220 MHz. TIP 299 95 23!P'
IC...U T 440 MHz. TlP 29995 239"

AcresSOl"ies fOt" Delu_e models RtpIar
SP·7 BOOmah/132V fbd POlk . use BC35 67.50
BP-8 llOOmah/8.4V Nicad Pak . use BC35..... .. 62.SO
BC-35 Drop In deskcharger · all batteries 69.00
BC·60 Six peston gang charger . all balls T8A
BC-16U Wal charger· BP1IBPB.... . .. . . .. . .. . .. . icm
Mcess0rie5 fOf lxxh models Regular
Bp·2 425mahl11Y titad Pak · use BC35 39.50
SP·3 E.rtra s.:l 250 mah/8 4V Mead Pak 29.50
BP-4 ,fAa_ne ba!lery case......... .. .............. 12.50
BP·S 425mah/IOBV tbd Pak - use 8C35 49.50
CA·2 Telescoping 2m antenna. lO.oo
CA·5 ~ ·wa ve telescopng 2m antenna . 18.95
F ·2 Exira 2m llexible antenna 10.00
CP·l Og. _ghter pug/cord · BP3 or [Ix 9,50
DC·l OC operabon pak lor stlfldard models 17,50
LC-C2AT leather case lor deluxe ll'llXIels. .. . . .. ... 39,95
LC-2A,T lnther case for stilndard models. .. . .. . .. 3495
LC-Il "'ny! case lor sta~ard mrxleIs. . .. . .. . ... .. 17.95
LC-}4 ~ny! case for Deluxe mocIets. ... ......... .. 17.95
RD-! Vi nyl waterproof radio bag... . .... ... . ..... . . 30.00
HH-SS Hil~held shoukler strap 1495
HII-9 Sp:!aker microphone ...... . .. . . . .. .. . .. . .. . . 34.50
HS10 &xIm mlCrophone/luhel.. . . .. . .. . .. ... . . 19.50

HS--1OSA Vox loR! lor HS-IO ~Ix lriy)......... 19.50
HS--I0S8 PIT unrt lor HS-10 19.50

In·l 2m 2.3w In/10w out amt*fier SALE 79.95
Ml·25 2m 2.3w In 20w out amplilief SALE 179,95
SS-32 11 Iommspec 32·tone encoder 29,95
Shorrwalle receivers Rea:ular SAlE
R-71A 100 Khz·30 Mhzdigital receoer $799.00 68gts

FL.32 5C1O Hz CWfl!lt r 59.50
EX·310 VOICe syntheSizer 3995
RC-l1 Wifeless remote comrcner..; 5995
CR·64 High stability escrnetor xta l 56.00

R·70 ieuKhl·30 Mhz dignalrecewer 749.00 59gts
(l·257 FM unil..... ... ..... ..... .. 38,00
IC-7072 tnnscerve infer/ace. 12QA 11 2,50
FL·"'" SSB tiller (2nd IF} 159,00 l U "
FL·63 2SO Hz CWli lte' {1st IF} 48.50
SP-3 [demal speaker ...... ...•... 49.SO
CIl. ·70 {El·299j 12v DC opbon..... 9.95
118· 12 Mobile mount. .. . . . . . . . . . . . . 19,5O

HOURS: Mon.thru Fri. 9-5:30;Sat 9-3
Milwaukee WArs li ne 1·800-558-0411 answered
evenings unfit 8:00 pm Monday thru Thursday
Please use WAYS line for Placing Orders
Forother information,etc. please use Regular line

tn WI. con.'n (out. lde Mllw8UlcH Metro ArM)
1-8oo-242-5f95

-
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WICKLIFfE. Ohio 44092
28940 [uclid Avenue

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

:::::'" 1·800-321-3594

Order Toll Free: 1-lSuu-o:ns-u4' I

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 Commonwea(th Ave. 1898 Orew Street 1072 H. Rancho Orive ERICKSONCOMMUNICATIO NS

Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Mi(waukee Avenue
Fla. WATS 1-800-432-9424 No In-State WAYS No In-Stale WAfS Phone (3121631-5181

~~::t 1-800~.327- 1 917 No Nat ionwide WATS ~~~i:: 1-800-634-6227 15 min. from O'Harel

IC-751 9·band _cYr/.l ·30 MHz rcvr $ 1399,00 1199
PS-35 In ternal po..er supflly 160,00 IoU"
FL-32 SOO Hz CWblter US1IF} 59.50
FL·63 250 Hz CWfilter (lsI IF} 4850
FL·52A 500 Hz CWfi lter (2nd IF).. . 96.50 89"
FL·53A 250 Hz CWfil ter {2nd IF).. . 96.50 8911

FU 3 AMfilter.. . . . .. . .. . .. . .. .. .. . 31.50
FL-70 2.8 Khz " Ide SSB litte r 46.50
HII·12 Hand mIC rophone 39.50
SII-6 Oes~ microphone .. . . . .. 3900
CR-64 High stability refe rence _tal S600
RC-IO External IreQuency controller 35.00
IIS-18 Mobile mount.. ... 19.50

Options: 720/730/740/745/751 Rea:u la r SALE
PS· 15 20,1, edemal pceer supply ..... $149.00 134"

EX·loU Adaptor lor CF·IIPS· 15 . ... 6.SO

HF Equipmenr ReCllla r SA LE
IC-740* 9·band 2lJOwo Pt:P _cyr 'II/mic$I099.00 899"
' FREEPS-740 Internal Power Supply&
$50 Factory Rebate - unti l gone!

PS-740 Internal po..er supply 159.00 149"
*[j{·241 Ma rke r uOll...... ......... 20.00
*EX·242 FM 11011.. ..... ............ 39.00
*EX·243 Ilectrenc ~eyer UOll . . . . . . 50.00
*FL-45 SOD Hz CWlilter (l st IF} ... . 59.SO
*FL·54 270 Hz CWlilter (1st IF} .... 47.50
*FL·52A 500 Hl CWtilter (2nd IF) 96.50 8911

*FL-53A 250 Hl CWfilter (2nd IF) 96,50 89"
*FL·oUA SSB hiler (2nd IF) 159,00 l oUn

SII·5 8·plO eleclretdesk mIC rophone 3900
HII-IO SCannlnlmobi!emlC!ophone 3950
118-12 Mobile moun!.. . . . . . . . . . .. . . 19,50

· O pfiom etso for IC_745/isred be/ow
IC·730 abano 200'11 PEP xcYr 'II/mlc$829,00 56gts

FL·30 sse tillel (passband tuning) 59,50
FL·44A SSB hlter (2nd IFJ . .. . . . .. .. 159,00 144'\
FL·45 500 Hz CWtilter. . . . . . . . . . . . . 59.SO
EX-195 Marker unit 39 00
EX·202 LDA lOterfau;130/2KUAH·1 21.SO
EX-203 ISO HZCW aud io Idle r ..... 39 00
EX-205 transeerter s..itchlOg Unit 29,00
SIl·5 g.pm electret desk microphone 39.00
H.-IO Scanning mob ile microphone 39.50
M8·5 Mobile meunt .. 19.50

IC-720A a.band _cyr / .I-30 MHz rcvr S1349.00 899' \
FL-32 500 Hz CW fllter. . . . . . . . . . . . . 59.SO
FL-34 5.2 kHz AM lilter 49.SO
SII·5 g·pnelectreldesk mlCrophone 3900
M8·5 Mobile moun!.. . . ........ .... 19.5O

IC-145 s-bano xcvr '11 /.1 ·30 Mhl reYI$999.00 769' \
PS·35 Infernal power supply .... ... 160.00 loU"
CFJ-455K5 2,8 kHz wide sse filte r 4 00
HII ·12 Hand microphone 3950
SII·6 Desk microphone 3900

*See IC_740 list ~bolle for other opriom (.)
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Your Own
O ptoelectronic Anemometer

Light control and car-top calibration make this project
cheap to build, easy to align, and extraordinaril y accurate.

ChdrJe~ f . 1/1'1~If'r K WDIl
II ~ Di~if' Driv{'
R t'(/ [Ion f'A 17356

I n my January. 1983. 7J ar­
ticle, the question w as,

"Can you rea lly see which
way the wind is b low ing with
optoelec t ronics? " Now, I
ask, can you really see how
fast the wind is blowmgz

The answer to both qu es­
tions is. o f co urse, yes. We
w ill use the G E H1 3Al {H21 Al
interrupter module to tell u s
wind veloc ity-how fast the
wind is b lowing.

Perha ps I should reit er­
ate at thi s l ime that the GE
number for the H1 3A 1 in ­
tenupter module has been
changed from H13Al to

H21 Al . The modules are in­
t erchan ge ab le . So f ro m
here on, I will refe r to It as
the H 21 A1.

General Circuit Description

This ci rcuit uses very few
elec troni c components. A
good portion of the work in­
volved in building the ane­
mo meter head is the me­
chanical end of it. But mort:'

abo ut that later. The elec­
t ron ic components con sist
o f an H21Al and a 2N :-I904
transistor l ine d river up in
the head of the anemome­
ter. Down in the shack there
is an U D that bl inks when
the w in d is b lowing (I a m
not q uite sure why I put
that in there- I guess I just
l ike whistles, l ights, and
bells). There are twelve in-

Photo A. Anemometer head with weather cover removed.

42 73 Magazine· November, 1984

Photo B. Anemometer head with cups removed showing
top bearing seal and side mounting surface.
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Fig. 1. Velocity m eter circui t. All resistors 14 W exceo t as noted. All capacitors ut, Look on
top of H13A lIH21 A1 for correc t pinou t.

anemometer head. up on
the tower. to the readou t in
the shack. From there on it's
just o nes and zeros. W ell .
alm ost. The f irst enti re lC
package (6 gates) is used fo r
shap ing and com pensat ing
t he input pulses. The sec­
o nd chip uses an RC net­
work to generate a low for
the exact period of t ime it
ta kes to m ake the meter
read correct ly.

Sw itching-in the .47 f.lF
capacitor affords you a ful l
scale of 30 mph (a good
scale for norm al operation);
d uring a sto rm. fl ipping the
sw itch will give you 90 m ph
ful l scale. The 2000-f.lF ca­
pacitor across the output
ta ilors the meter to a nice.

Mph mA Pps Rpm

5 .17 7.2 54
10 .33 14.3 107
15 .50 21.5 161
20 .67 28.7 215
25 .83 35.8 269
30 1.0 43.0 322

High Scale

15 .17 21.5 161
30 .33 43.0 322
45 .50 64.5 484
60 .67 86.0 645
75 .83 107.5 806
90 1.0 129.0 987

Tab/e 1. Speed conversion
chart.

verter ga tes in the two D IP
package s. a few resistors
and capac itors, a 36-volt
power supply, and a 1-m iI Ji­
amp m e t er . Perh a p s I
should ment io n at thi s time
that the meter and your cal­
ibration are the only two
things tha t wo uld limi t the
acc uracy of the electron ic
ci rc u it. The electronics are
extremely linear . so it is im­
portant that you use a good
m eter, one with which you
can redo the scale as we
d id - it's not hard. More an
that later, too.

The M C789P 0' ECG9989
RT L inverters are part o f an
o ld fam ily of ICs, bu t they
a re still read il y ava il ab le a t
an inexpensive $3 ,00 price.
The mo st im po rtan t reason
we like th is ci rcui t is that i t
works without a hitch .

The t rend toward digital
readou ts is usually an im ­
provement over the old an­
alog m eter. bu t there are al­
ways exceptions to the rule
and, in my opinion, w ind
speed is one of them. Un­
less, of course. you need a
digital nu mber to be used in
an automa ted ca lculation.
the old ana log reado ut is a
more comprehensive repre­
sentat ion of what the w ind
is doing.

About the Circu it

From the schem at ic and
the tes t-point waveforms in
Fig. 2. the theo ry o f the cir­
cu it w ill become apparent.
A three-w ire shielded cab le
is req uired to connect t he
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Photo D. The disk interrupter with its 8 holes runnmg
through the H211 interrupter module.

a luminum funne ls. I cut the
snouts off the ends of the
funne ls and bent very thin
aluminum sheet metal into
the shape of a cone to close
the holes. Then I secured it
to the funnels with alumi·
num pop rive ts. I would
sugges t using a luminum
soup lad les, approx imately
t he two-inch size, for your
cups. The rods are Y4 H

a luminum, threaded on one
e nd to secu re the cups. and
they're approximate ly 2.25
times the diameter of the
cups in length . The hub that
mounts the rod to the shaft
was mach ined fro m a solid
p iece of alumm um round
stock 2 H X Y4 H thick . Hol es
were drill ed and tapped for
set screws to secure the
rods and shaft . If soup lao
dles were used I am su re
some bolting or clamping
arrangement cou ld be de­
vised to secure the ladle
hand les to the shaft. This
would e li minate the need
for a mach ined hub, if the
mac hine work is a problem.
I would a lso recommend
using a 1. H shaft instead of a
II. " shaft.

Photo B is a view of t he
anemometer with the cup
as semb ly removed to get a
better look at the top bear­
ing sea l and the side mo unt­
ing su rface. The top bearing
sea l is exactly as desc ribed
in the previo us a rticle ex-

Afte r d rying and re test­
ing, I gave t he solder side of
the board a coat of clea r
Krvlon'". It ha s been doing
fi ne ever since. The moral
to the story is to use a good
glass epoxy board .

The re is only one other
e lec tron ic component that
bea rs mentioni ng, tha t be­
ing t he GE MQV #V1 BZAl
metal ox ide va ristor, loca t­
ed in the anemometer head .
It plays no part in makin g
the c ircuit work; its job is to
limit the vo lt age on the
3. l)-V bus during a lightning
strike or othe r power-line
spike. They have proven to
me to be ve ry effect ive in
their job o f ove r-voltage
sp ike protectio n. If these
units a re sized correctly for
the job. they will conduct
duri ng a spike and then re­
store to normal. over and
over agai n. Fo r t hei r low
pric e they sure can save
you a bundle of trouble . So
a word to the wise is suff i­
cient: If you are not famili ar
with the MOV line. you may
need less ly be jeopa rdiz ing
so me of those pr ic e less
ge ms in your shack,

The Mechanics

The model pictured 10

Photo A has 4 " cups . They
are bigger than they would
have to be for just a wind ­
ve locity mete r. These cups
were fabricated from 4 "

Photo C. A view o f the botfom of the top bearing and the
gasket that will seal the weather cover.

smooth, responsive move- elect ronics in the head and
rnent. The 3.&·vol t power at the readout a re mounted
supply is a snap; we used on PC board. Rad io Shack
one of the adj us table three- #27&·170. But I cannot rec­
termina l regulators from ommend this board. Fo r my
Radio Shack (numbe r purposes, the board worked
l M317T). The 150-ohm pot out fine mechanically. How­
a llows ease of adj us ting the ever. when I wanted to sol­
output to 3 &volts. der to it. solder would not

The data in Table 1 con- flow as I thought it should
ce rning mph, rnA, pps. and (even afte r cleaning), so ad­
rpm is supplied for refer- dit iona l flu x was used result­
ence only. Your anemorn e- ing in nice wet-look ing joints
ter may not perform exact ly but a lot of flux residue , The
as mine did, but th is dat a b o ard wa s tes t ed and
will give yo u a sta rt ing worked fine. By the way, the
po int. circuit wa s debugged and

If you have a signa l o r tested on a pus h-on bread­
fun ction ge nera tor wit h a boa rd befo re assembly on
1.5· to 3-volt range and you the Radio Shack board .
can adj ust its freque ncy The boa rd was t hen
from 7 Hz to 130 Hz wit h washed in a commercia lly
reasonable accuracy, you available flux remover, and
should be able to duplicate that 's when my trouble
these readi ngs by substitut - started. After a few ho urs of
ing you r generator for the "What the h- happened to
input from the anemometer this thing?" and " I can't be·
head . I have gone o ne step lieve what the scope is say­
furthe r and used the gene r- ing," I finall y fou nd I had
ator to drive the H21Al con tamination br idges all
e mitter d irectly by remov- over the board . I had never
ing the l00-ohm dropping used fi ber PC board before
resistor from the 3.6·Y po si- and never wil l aga in. I had
tive bus and connect ing the used t he flux and flux re­
ge ne rator to the free end of mover togethe r lo t s o f
the resistor and to the nege- times with no trace of trou­
tive bus. O f co urse, in this ble, but a lways on glass
case, the anemometer head board. I finall y wa shed the
will rema in connected to who le thing in detergent
the readout board. and water afte r trying some

As seen in the photos. the o ther solvents to no ava il.
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NO SHIPPING CHARGES ,
•

TUBES
STOCK If ,., 11).2( " . STOCK /I ,. l G- 24 " .
TU2C39A 7289 "" 3139 " .. TUS72 B 'T l &Ql 4799 45 59 .,,,
TU2C396 17999 ,7099 16299 W." '" ,.. n.
lU2O!OA 14999 142 49 13539 TU811A 1439 " .. ""1U2C42 ,as ss rae ss "". Tuel 2A "" " .. ""1U<'1:26 n. "" ees J US ! ) " .. .,.. .,,,
ru~ ~"

27'; 49 asr ss Tl.I46OOA 1182 m ss 45599 433 19
tua-socz ss ss .." .,,, n", ,, " .. " " 12 19
nn- roecz '" '' ""ss

,,, ..
""'" ss ss 91 19 .".

"""" ... ... ... 1 1)5675 ~ ss ,... " ..TU3CX4OOU7 zss .. ", ss 21SS9 T~721 zss ss "' ss "" "TUJC III DCIo\7 scsss ..... ..... .~~ 11 9 99 11399 ,.."nne"""", ,
~. "

,m. ..". TU5819 ' ''9 99 142 49 ,,,,,
"""""""" ,~" 1S86 49 150719 n,,,,, ", ss "' .. "" "TUl-6!>A III 6$ se ss " .. .." r~, ass ss "' ss "" rs
TU4-125A 4021 "" n .. .... w,." ,,, ss 1;>919 "",Tl,U -25(lA. SD22 .... 91 19 es se TU~7A on ss "" .. 16249
TI).I -4OOA lM38 .... 91 19 .... TU5868 AI(9'JI02 ", ss "." ,....
r "'-ece " e ss 101 69 .... TUS876A ~ .. ~ .. " ..TU4-4OOC , os ss 1()1 69 " .. TU~l ". '" '"TU4-1000A. 8166 ." ss ... .. aee os TU50893 .. .. ~ .. 51 49
TU4C X25OB 7203 " .. 49 39 .. .. TUS8~ "' .. 4849 " ..TU4CX2S0FG 8621 n .. 69 39 es ss TUS0894 8 873 7 "' .. 4849 " ..
TU4CX25QK 6245 ' 2 1 99 115 8 9 11009 TU 5946 389.99 370 49 35 1 99
TU4CX250R 87. 99 8359 7939 Tl/6083 AZ9909 00 ss 66 49 82 19
TU4CX300A 165 .99 15769 149 79 1U6 146A ... n. ",
TU4CX 3500A 106 99 101 69 " .. 1U6 1468 6<'98 ... ... ,..
TU4C X35OF 112 99 10739 ", os lU6146W 7212 "" 16 19 1539
lU4CX35OFJ • 135 99 129 19 122 19 1 1.161506 ,~ es .." ~"TU4CXOOOJ 819 99 m ss ,~.. 1 U6 159A ".. ".. 11 79
TU4CX101J()A "' .. 446 49 424 19 TU6 1598 "" 21 49 ro..
TU4CX' 5008 ses .. 512 99 ~, .. r~ .... " .. ee..
TU4CX5OOOA 1079 99 ,= ss 9U69 n. " , 175 99 '67 19 rse ..
TU4C X100000 ,= ss 1168 49 111009 ""'" " .. ro.. "..
TU4C X15OO(lA ,"' ss 1396 49 ",... ....... ,.. ,~ """""" = ss 218 49 ro'" '"""' ses .. ~ .. .~'"
TIJ4E21A = ss 218 49 ro'" """"" ... ... ...
""""'" ,.. .. " '049 171 49 Ti '5 *' 8032A 85S2 ... ,.. ...
"""""" ", ss 313 49 m" ruses 141 99 '" .. 128 19
TU4~8187 ,.... 151 99 ' U .. "'00' " .. ,,~ "'"TU4PR1000A. 8189 "' .. Sol' 49 51. J9 rue= ... .., .~

T!J4X15O" 7ro- 57. 99 ss cs ~'" ruesas ro.. .... " ..1 U4XI500 7609 .... 85 4 9 81 19 1 U7094 143 99 z nrs "" "TU4 X5Ol)A ass ss ", ss "" ss TUl l 17 " .. ,,~ ""TVSCX1500A saa .. "', .. S17!>9 TU72 11 .. .. OO~ ""1U4 166 4 U l9 .... 37 89 TU7213 ..... .~ ss 81229
TV4 1&<: 57.99 " .. ~ '" TU7214 sss .. ..... 90249
TU 7271 12'9.99 12 3 4 9 117 39 W.,,, 79 99 "" 72 19
1U73&1 12.99 "'" 11 79 TU8647 15999 151 99 ,4439
1U73 77 " .. " .. 72 19 1U8683 00 " 6649 82 19
1U7400 2.19 ,.. ,.. 1U8877 44 9 99 4 2749 '00 "
1 U7609 .... 8549 81 19 TU8908 12. 49 11 89 ues
TUn 35 " .. "" aa as "..'" 12 49 II 89 1l.29
TU78ISAl " .. sa es 4 9 69 TU6l6M ETAL " .. " .. eczs
1V7843 102 99 " .. sa ss ree,soc ". ." .",,- ,ro ss 1, . 99 ,cs " TU6CA 7 EL3-' ... . " .~

TV7855KAl. 11999 11399 ,.." TU6Cl66U3 ,,,
'" ",,,- 13 99 "" "" neo.e reese ,,, ". ,..

r~n " .. " .. n" neooe ,,, ,.. ,,,
rue,oe ." .., .~ ruees s ,.. s sc ""TU8117A 21699 ace .. ,sses """'" ,.. '" ,~

TU812 1 ,~ es " .. ~ .. """'" ,.. ,~ '"...", ,~ ss " .. ~ .. ~, ,.. ,~ '"...,,, ass ss • 33 19 . , 1 S9 ._, .~ ,.. ".
TU8156 " .. "" " .. ."""" ,.. ,.. ''''n"", " .. "" ~" n...... ,.. ,~ '"n"", aa ss " .. ~ .. r ....... ,.. ,~ '".""'" sss ss "' ss >I I .9 roersec ,.. '" escw.... ~ .. " .. " .. ' ..,NO ." '" eas
n...ee 12.99 11819 112 89 r ..,~ ,.. 159 n.
TUB505A 00 ss .... 82 19 TlJ6LF6 659 '" ,..
TUB533 ss ss .. .. ., ~ tuecDO 659 ." ,..
TUB560A es ss 66 49 63 19 TU6ME6 B49 "" ,..
TUB560AS es ss 85 49 81 19 TU1 2AT7 ECC8 1 3.39 '" ' 00
TU8608 ,., .. 33 29 31 69 TUI2AX1 ECC83 2.19 , ,, ,,,
TU8624 .. .. OO~ "" TUI28Y1 El1 80 4.19 . " n,
TU8637 " .. 61 19 sa ss TUI2J B6A '" ,.. ,..

v. (818) 341-8833

~ NICORN ELECTRONICS
10010 Canoga Ave.. Unit 8 -8. Chatsworth . CA 91311

MinImum ordef $1 SOO- No shfppmg charges on ptepard orders -CO D add $1 110 - UPS Blue ad, ' $3.00-Calil -""
eesroents ;1(1,'6''''% sales lax Persona l chec ks held lo r cl earance VlSA-MC SF ND FOR A FRE E CA TALOG
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Photo E. The circuit board that drives the readout meter.
Note test points.

Calibration

I am sorry to say I have no
sure-f ire method for you to
follow. But I can tell you
how I set m ine, and it dupli­
cates the read ing of a com­
mercial unit not far away.
After looking high and low
for a ca librated wind tu nnel
w ith an apertu re big enough
to get thi s thing in, I finally
gave up and decided I must
come up with some other
method. The only way I
could think of to ca librate

fi ft er . ca pac itor, power
transformer, l ine fu se, and
on-off switch.

Photo G is of course a
front view of the readout
panel. Perhaps now is as
good a time as any to talk
about the meter scale. As I
menti oned before , thi s
scale w as hand calibrated,
reincreme nted. and num­
bered. For those of you who
have never tried that so rt of
thing, let m e tell you, it's
not as hard as you might
thi nk. However , you must
sta rt with a one-milliamp
meter that you can sepa­
rate witho ut destroying. We
w ill get in to ca l ibrat io n
short ly.

Take the meter apa rt and
very carefull y remove the
face. You wil l find the b ig­
ger and better meters are
easier to work with. Then
spray the face with a fl at
white spray can until all
traces of the old markings
are no longer visib le except
o and full scale. When dry,
give it a coat or two of clear
Krylon . Now new incre­
ments and numbers can be
put back on With co mpara­
t ive ease. Use a fine felt-t ip
black indelible pen, such as
used to mark clothing, for
the increments. They must
all point to the pointer
shaft. The meter in Photo G
has a 4 " face and I used v."
vinyl st ick-on numbers. You
can al so use ro ll -on num­
bers bu t in my opinion, they
are harder to work with. The
pen and the numbers can
be purchased at any sta ­
tionery store.

•

•

Photo F is a view of the
back of the readout panel.
Th is panel as seen in Photo
G is used for wind direction
and veloci ty w ith som e
spare room for fu ture gen­
erator control. On the left is
the ve loc ity meter w ith the
20C10iJF capac itor acro ss its
terminal s. Under the meter
are the range switc h and
blinking LED. O n top is the
barrie r strip on which all the
wires terminate that go to
the two heads up on the
tower. Next are the elec­
tronics board as pictured in
Photo E, the 36-V regulator
and adjusting pot, and the
s-v regulator for the wind
direction elect ro nics. Be­
low are the rectifier bridge,

Photo [, Rear o f readout panel.

•

•

board and down to the
shack is used here. There
are two m ale pins near the
top o f the board and o ne fe ­
m al e p in covered with
shrink tubing below. Anoth­
er method would be to run
the three w ires of the board
to a barrier st ri p as pictured
in Photo F, but w ith only

The PC board is mounted three lugs of co urse.
on a piece of aluminum an- Photo E is the elect ronics
gle with insulating standoff board at the readou t. lay-
wa shers (such as are used in out of thi s board is not cr it i-
mounting transistors to heat cal (W here have I hea rd
sinks). The hole in the bottom that before?) The verti cal
pla te that the angle mount- t rimpot at the right -h and
ing screw goes through is corner is the cal ibrat io n
oversized to faci litate align- pot. It' s the only electroni c
rnent . The same method used adjustment in the whole cir­
in the wind-direction indica - curt except for the power ­
tor for getting wires off the supply vo ltage.

48 73 Magazine · November, l984

Photo 0 is a look at the
d isc in terrupter runn ing
thro ugh the H21 A1 with Its
a..sociated elect ronic com ­
ponents such as the 2N3904
l int' driver , the V18ZA1
M O V, etc. The disk inter­
rupt er is noth ing more than
a 2'/1" -ro und by Yo" -th ic k
alum inum disc with eight
evenlv spaced 'h " holes in
it. It is secured to the shaft
by a ma chined co llar. It
also serves as the bottom
shaft stop, which rides on
top of the bottom bearing.
Collars such as those pic­
tured in Photo C can be pur­
chased for approximatel y
$1.00 at any m ac hi nery
house, and the interrupter
disc could be epoxied to it
instead o f a ma chined
collar.

cept it is epoxied to the
shaft instead of clamped
with a set sc rew. The
mounting su rf ace would
depend on what you are go­
ing to mo unt it on. W e
mounted the wind-veloc ity
and d irections heads on a
piece o f 2· x 2 · box alum i­
num appro xim ately 5' long
and bol ted i t to the tower.
There will be so me wind
load so whatever you
mount it on must be good
and st i ff .

Photo C is a view looking
up under the top plate to
show that the bearings in
thi s unit were pressed into
the v." top plate and bot­
tom plate rather than using
bearing bl ocks as described
for the w ind-direct ion mod­
el I prefer the bearing block
method because of ease of
prec ision al ignment. A lso
shown in Photo C is the cork
gasket used for sealing the
five-sided weather cover.



Price
Editing * Receive Mes sag e
S to r a ge 11" Variable Buffer
s iz es * Didd le * Word
Wraparound 11" T im e a nd Text
Transmission.

Hamsoft l Amtor - In c lude s a ll
fea tures of H amsoft p lus
communication in all th r ee
m ode s of AM TO R.

Amtorsoft - Inc lude s all the
fe a t u re s of H am tex t but is for use
wi th A MTOR ONL Y. T he Apple
p rog r a m is available only as a
H a m text / Amtorsoft
combination .

Supertap - Receive Only C W,
RT T Y, A S CII , A MTOR 11" Decode
in verted, bit inverted, and
u nusual bit order * Mu ltip le line
displa y * "SCOPE" fe atu r e for
ba ud r ate m e a sur e.

Kantronics Software

If you really w a n t to wo rk
RTTY I ASCII I AMTOR w ithout
breaking th e budget, g et
Challenger a n d a Kantron ics
softwar e program. Kantr onic s
currently offers programs for
Apple, Atari, TRS-SOC, VI C-20,
TI-99, a nd Commodore 64
computers.

Hamsoft - Send/ Receive CW,
RTTY, ASCII * Split Screen
Display * Me s s a g e Ports * T y p e­
Ahead Buffer * P r in ter
compatib ility .

Hamtext - In c lu de s all fe atures
of H a m s oft plus Text

The n e w Kantronics
Challenger makes you the
wi n ner with superior
p e rfo r m a n ce at a knockout price.
The Challenger termina l u nit is
designed for R TTY / ASCII; ,
AMTOR operation with any of
the Kantronics software
programs. Compare our
specifications with the
competition, then check the
prrce.

Challe nge r' s four p ol e
switched capac itance filte r gives
sensitivity and s electiv ity found
in units costing much more. A n d
with o nly 5mvRMS of a u dio
requ i red to dri v e Challenger. you
can really chase the weak
s ignals. With fea tu res lik e Scope
Outputs. Dir ect FSK or Crystal
Controlled A FSK, and a n
Extruded A lu m in um Case , you
kno w this is Kantronics q uality .

Kantronics Quality at a \Znockout

$99.95

Specifications
Input Filter - Four pole Switched Capacitance Filter
with 170 H z Shift RTTY bandwidth of 260Hz nominaL
Copies any shift.
Audio Input - Minimum level5mvRMS. I n p u t
impedance is 600 ohms unbalanced. Accepts baudot or
ASC II code up to 300 baud. Max input level is 12VRMS.

A F SK Output - Crystal controlled. Mark-2125 Hz: Space.
2295Hz (170 shift). Level 100mvpp (35mvRMS) standard.
Optional500mvpp (175mvRMS). Output impedance 600
ohm unbalanced.
F S K Output - Open Collector +40 VDC Max. Polarity can
be reversed.

S cope Output - 10K ohm output impedance.

PTT Output - Open Collector +40 VDC Max.

Computer Connection - TTL Compatible. In p u ts also
RS232 le v e l compatible.
Power Requirements - 11 to 15 VDC (12VDC nominal)
75ma

Construction - Prec i s io n Ext r uded Aluminum Alloy
Case
Dimensions - 1.9"H x 5.9"W x 7'"D

Weight - 1'\14 l bs.

..~Kantronics
1202 E. 23rO Street
Lawrence, Kansas 66044



· U,S.A. pri« only.

Photo C. Face of readout panel.
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one more high-speed run
and then head for home,"
Well, let me tell you every­
thing was looking good. We
ca me up through 30 mph,
45 mph, and bO mph, and I
was t hinking to myself that
if we could only hold 75
mph for a few m iles I would
be satisfied that we had
made a valid test. I heard
Mike say " uh oh." simulta ­
neous with what I recog­
nized immediately as the
wa il of an electronic arm­
ot-the-law-tvpe siren

I think the cups on top
were still tu rning as that big
dude walked over to the
Jeep. He did not want to be­
lieve that thing on top wa s
not some new device de­
signed to foul up his radar.
Nor did he stop writing
when J ment ioned tha t
maybe Wayne Green would
hear about this. So, l ike I
said before, I wish I could
tell vou a better way to cali­
brate this thing.

The test data in Table 1
was obtained f ro m the
aforementioned test. so it
was possible now to go
back to the bench and use
the function generator to
remc rement the meter .

If you don't have a gener­
ator, you can mark the face
of the meter at the 5-, 10-,
15-, 20-, 25-, and 30-mph
po ints with a pencil while
you are doing your calibra ­
t ion run and then ink them
in later.

After reincrementing and
numbering the face, it was
given an additional coat of
c lea r Krylon, reassembled,
and retes ted The whole
system has worked fine
ever since.

May I take this opportu ­
nity to thank my wife, Ann,
for her help and support
wh ile getting th is article to­
gether. And, of course, my
son M ike who got the
ticket .•

my speedometer indicated
and what the t rue speed
was , Wel l, that sounded
good to me. It turned out
that my speedometer was
f lat up to 70 mph I am told
it is not unusua l for an auto
speedometer to be a fa irly
acc urate device if the car
has the original size tires
and they are not wo rn too
bad ly.

I got eve rything ready,
brought a few pieces of
wood to help mount the
head to the roof carr ier, and
installed the weather seal
cove r, etc. As soon as a nice
zero w ind day came along,
we wou ld be ready to go.
The day fi na lly came, with
my son M ike at the wheel
and me in the back seat
with al l the goodies: a
counter, DVM, the reado ut
panel, and a 12-volt battery
whi ch . by the way, is how
we powered t he input of the
Lo-volt regu lator du ring
our mobi le test. After hit­
ting the open road, calibra­
tion went very we ll. I had al­
ready establ ished, w ith the
fu nctio n generator de­
scribed before, t hat the
electronics were sound. Hut
we had some apprehension
about the cups be ing non­
l inear at the very low end
and the very high end. But
even with t he over-sized
cups used in this model. l in­
earity d id not display itself
as a prob lem. The calibra­
t ion pot was set at exactly
30 miles per hour to ind i­
cate 1 mi lliamp on the m e­
te r (w ith the range switch
set to the zero- to th irty­
miles-per-hour position). At
th is speed, the counter ind i­
cated 4 .).(l pulses per sec­
ond. W ith a few more tests
and a little help f rom the
calcul ator, we ca lculated
how many pps we shoul d
get every f ive m iles an hour
f rom 5 mph to as fast as we
could go.

Su rpr ising ly, every t hing
held out very well. How­
eve r, we sti l l had some
dou bts about the top end of
the 0-90-mph range, so I
sa id to M ike, " Let's make

•

• •

HEWLETT
PACKARD

the bush a l ittl e more, we
fou nd an automot ive shop
that was set up to certify
auto speedometers for po­
l ice departments, and after
telli ng the fellow what I
wanted, he agreed to test
my speedometer for a no m­
inal fee. He wou ld m ake no
correct ions but wo uld give
m e a graph showing w hat

...'",.

Announ~
DMM confidence

•

the meter was with my Jeep.
It has a roof carrier on top so
it would be no problem to
mount the an emometer
head on it and just calibrate
my new gadget by drivi ng
down the road using the
speedome ter fo r my
reference.

But how accurate is the
speedometer? After beat ing

Our figures are in . The UP 3468A DMM reliability
num bers indicate over 50,000 hours MTOF (Mean:rhne.
Between-Failure). Order now ($750*) and have one in your
hands in just ( WO weeks-that's fast delivery for this 5lf2 digit
D,\1M th at measures de and ac voltage and current, and
two- or four-wire resistance with basic 0.007% accuracy. And,
when needed, electronic calibration (no POlS to adjust) is easy.
You can even order a batte ry pack ($125*) for full portability.

Order this outstanding bench DMM today and we'll also
send you information on how to integrate it into your own low­
cost measurement system. Call your local H P sales office
listed in the telephone directory white pages. Ask for the elec­
tronic instruments department.

E!l~ !rl~ !3 :!l ::J
!J 11! ~ 1Il ~ ~ !9
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CRUMTRONICS
SOFTWARE DI VISIO N
P.O,BOX6181
FT . W~VNE , IN46a96

CO NTENDERPlli S (.~ hout 0 XCCt529.95
CONTE ND ER S19,95 (.~hout W~S OlCCI nd hog drive oplionl
OEMOO llk$3.50.
'or FREE FKt S"" IOf to ord. r write :

" Co nl en<!e, Plus II "

FEATURES: 2000 Entries per single sided diSk (9
Items per entryl: Two or dual disk option: Auto or
manual time/d ate logging: Auto or manual band/
mode logging: Editlupdale teeturee: forward/re­
verse scan fully menu d riven: complefe log ,e, iew:
Print compl ete log to printer: pr ing dup sheet to
the screen 0' prin ter: Print QSL labelS a ufo/m an·
ual: Print QSL c ards aufo/manua l: WAS summary
and report to screen or printer: DXCC summary
and reporl to Screen or prin ter. seater than baste.
Detailed user m a nual.

Confender Plus II ONLY $34,95
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RTTY

TRS80* RTTY/CW
• ROM·116 "II" =:~_! 'TRADEMAR~
• RTTY/CW ~ :::=J OF TANDY CORP.

FLESHERCORP. • P.O. BOX976 • TOPEKA. KS.
1-800-HAM-RTTY ... 3Q7

TU·470 Full Featured
RTTY/CWTerm inal Unit
Call For Special Prices
}·800-HAM·RTTY

L FLESHERCO RP. • P.O. BOX 976 • TOPEKA. KS.
------------------------

n ....uIODORE 64"
54 oolloc"on. " 1 'h.y 11

25 + P'09" "" pe' ooll ect,en·Ta pe Of 0 ... $10.00 u oh

------------------------,
P.O.I. PAOGRAM MANUAL · 55.00

f oe" _ "'" ..011 ho ' """bon. 0"'0_...." ~ ~"l'bo-o'"
"" 1OY"i<k oom"'-' _ ,tIfoo-m""", to "'" It ••
...... 1"'''_ ' no. eo.' 01.... m ...... I ..dl "55.00 .....
eont.., .11 01 V'e :ro Commod",.1W eol'O<'Io<o ....
_ 011 98-0 pd fe , 1ges 0"'...,'10<0 oIobl.

VIC 20~

Vi< 20 Co"eWo". il l '~nJ "
50 + p"'ll ,"ms ""', OollecM...To.,., ot O" k $10 ,DO uOh

,'c:ro COU.IO"oN.tt
1040" " """".. L ' • • A'••o-N" 'O<>m""'• •"'" " .s" '"

Bo" ."" e•• e," T , ,,• • '" "",""'" " "
So. _ " ", L",• •._ C.".. . C. ~"'''.. . . . """ 00"", . ,.

""". C""''''''o' t.c. ' "'• • C..",. , ,,d.' c..o2••••".''''''
M ' Co~ II ...'" L"," "'0 " Ou, M. "" ' . ... .., 0"' M" ", P

H ,"'''' • • " ' . '-'' ''-''''0 . '-"oI Loo. 0... "
L,to ""._ • • Loo'" '" l ," . <0" . ... . <0""... . MOl' "0<0'. ,••

MOl' M.'"... ...... po"., POn-a M,,,,,,,,. " ,".. . ..."'''''''''''
,--,., e M,,,,,,,,,," " "" . N """ . " U"''' G.... ' 'II "'0",,0'",",S,,, . "'''''.'' "' .." , , """ T."' " .

"' .... " ..." .. . ~m.o . ", "~" '. '0., .""""•• Oil So""" ••",". d" ,," . 9 So," . , . ~ So." ., . ~"." .... ... ,
~O<.· C"" e "''''' . , 0,,, . ....."' ""."0. ' "'""t. ,_ .,..

T V" ',"m•••.• V'd.. T,o. Wo, . ""'" C ,
_ . C••• Oil ""'.' T,..

COMMODORE
-l':S t.:R 1JRfITE..'" SOFI'WAJtE­

SUPPO"t"'Q 1111 COMMODORf OOn'lput...* GAMfS * UTll lT lfS * EDUCATIONAL *

------------------------PL,,"SE'r1 Re",et S-..iteh
Wo,~. en V,c 20 0' CO"''''o<lo,e 64 _ 55,00

Improving the Kenwood TS830/930S

TELEPHON E
(305) 683·9587

FOX TANGO CORPORATION, ~ ""
Box 15944, W. Palm Beach, FL 33416

The above letter is on ly one o f many unsoli c ited reports prai sing the perfor­
mance o f b!l1b. the TS830S and the TS930S after ins tall ation of Fox Tango
f ilters. In addition , these fil ters have received favorable Product Reviews in OST
(9/83 and 4183); were the subjec t of a major artic le: St rangle ORM in your TS8~®;

in 73 Maqaztne (6/83); and many reports in other national publi cat ion s. One of
the major advant ages o f our 2.1KHz SSB matched pa ir is that they so improve
VBT operation that the need for (and expense Of) CW fi lters is elim inated for all
but the most dedicated CW operators. For t he latter, our 400Hz CW matched
pair is the finest available.

COMPLETE MATCHED·PAIR FILTER KITS WITH ALL NEEDED PARTS
FTK830-2.1 or FTK930-2.1 for SSB and CW (using improved VBTj $170Ipair
FTK830-400 or FTK930·400 for dedicated CW users $170lpair
FTK830-2.11400 or FTK930-2.1/400 (both o f above pairs) $3OOllour

SPECIFY Rig and Bandwidth desired when ordering by Mai l or Phone
SHIPPING: Surface $3 (COD add $1); Air $5; Overseas $1 0.Fl Res. 5% Sales Tax
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Joe A. . Elliott KrJWVN

Flesher CorpotatH:m
PO 8m 976
ropeta J<S 66601

Rampant RTTY
Create the ultimate mailbox! K0WVN describes a system that

operates from 45 to 1200 baud with dual shifts-automatically!

Fig. 1. The circuit and the relay connections. Caution: Do no! use the TV-1 200's 12-V-dc
power supply to supply the circuit or the relay. The TV-1 200 will not handle any supply
drain outside of the unit.
SO 73 Magazine. November. 1984

systems ever made to inte r­
face with the Radio Shack
TR5-80 (Models I, III, and 4).
The author of the ROM116
soft ware , Cra ig l ar se n
WA7 HTN. and his partner,
Ga ry Martin W7XT, spent a
great deal of time creating a
system that would sat isfy
even the most picky ope r­
ator (such as mysel f).

Crown Microproducts (lo­
ca ted in Marysvi lle WA) was
made up of these two dedi­
cated hams, and between
the two of them, they creat­
ed their primary product.
the ROM-116_ t know that
Craig had spent a great deal
of time on the standard op­
erating software and was in
no mood to tackle another
pro ject. His t ime spent
creating the software prob­
ably did not re turn him fi fty
cents an hour, which sours
many a programmer from
creating hobby software to
begin with.

Afte r 50 many hours of
Craig's time in writing the
sta nd a rd RTT Y/CW soft­
ware, it was a struggle for
the ROM-11 6 users to ta lk
him into writing another

' " ON,>,, ' OVD' O

""'" ,,~P' T ,

station. I am sure that the
system will speed up this
sort of traffic hand ling and
improve accuracy. When
the traffic is coming in from
a ll directions, it is nice for a
RTTY system to remem ber
what was sa id and be able to
print it out when you wan t it.

Flesher Corpora tion is
now the sole distributor of
the ROM-116 and is now re­
sponsible for its fu ture . This
interface has proven to be
one of the most dependable

was so much delay caused
by hand copying and repeat­
ing of information that I felt
sorry for the operators. A
RTTY mailbox system would
have been the answer to
their communication prob­
lem; just a plain RTTY sys­
tem with a printer wou ld
have done the trick.

later, after the ope ration
was completed, the local
club did invest in RTTY com­
munications for both the
mobile unit and the base
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A ROM-1 16 RTTY mai l­
box system is a good

tool for local amateurs to
keep in touc h with each
other on VHF an d UHF fre­
quencies. It can also be used
in disaste r-type operations
as temporary storage for
messages.

I witnessed a great need
for this sort of system when I
ha ppened to be listening to
a bunch of VHF phone traf­
fic after a small tornado hit
a portion of Topeka. There



softwa re c reation. It takes
time, patie nce, total con­
centration, and de termine­
tion. You ca n imagine ; both
of these fe llas already had a
full..time job, and total con­
centrat ion can be hard to
ac hieve in a famil y atmo­
sphere.

After severa l prototype
mailbox programs, Cra ig f i­
nally se tt led on version 1.4.2
MUO for the Model I and
3.4.2 MHO for Model s III
and 4. I will briefly touch on
a couple of features tha t the
R:OM-116 has to offer, at
least the ones we will be
working with on the addi­
tional c ircuitry.

The ROM·1 16 mai lbox..
syste m com m un ica t ions..
rate fea ture is like none
other I have see n. It has a bil ..
itv to receive a remote com..
mend ove r the atrwavs to
change the baud rate from
45.5 to 1200 baud. This is
one of the few (if no t the on­
ly) syste ms that has the abili­
ty to run at this fast of a
baud rate and still maintain
a split-screen format. The
control operator has to ini­
t ialize a baud rate agreeable
to everyone on the system,
and this in itialized ba ud rate
wi ll se t a default. If a mail..
box user accidentally sets a
speed that he is unable to
com mu nica te with , the sys..
tem will del ay a nd default
back to the speed set by the
control opera tor. This is
only one of many fine tee­
tures the syste m has to offer,
end it would take another
article just to explain the re­
mai ning features of the
KOM-116 ma il box sof tware.

I had a problem with the
hams in this area when I
tried a syste m that had to
have an "open command"
befo re you could ask the
system for your mail (which
was a not her command on
top of that). Afte r you start..
ed the mailbox system send­
ing your mail, you had to re­
ma in in the shack to give it
an "exit command." The
users of this mail box system
started dy ing off, discour­
aged with the procedure re­
quired in o rder to get the

mail. Most of the users
wanted a system that wou ld
a llow them to go into the
shack, give a read command
for the ir mailbox. and walk
off - having the messages
print out without having to
wai t to close the ma il box.

The ROM-116 mailbox
software was the answer to
this problem, and eve ryone
was happy with the elirnlna­
tion of a lot of " Howdy,"
" Exit." and a ll that sort of
chit-chat from the computer
on the other e nd. Th is is
called user friendly accord­
ing to some, but our group
calls it time-consuming non­
sense. For some reason, there
is a large number of oper..
ators that like ma il box soft..
ware programs that ta lk a lo t
to the users of the system.
Our group here could ca re
less about chatting to the
computer; it seems to insult
thei r intelligence.

It is not the purpose of the
system to cany on a conver­
sation with a computer con­
trolling the mailbox system.

O ur system was very sim­
ple- nothing fa ncy or ex­
pensive to maintain. The rig
consisted of an old 19505-­
vin tage Gene ral El e ctric
VHF tran sce iver that had a
Flesher Corporation HF..144
on the receiver to give us
about a 3O-dB gain for those
weak signals. It could trans..
mit 50 Watts a ll day long.
This rig had he ld my house
down during high winds for
many years, and it took the
better part of our backs to
remove it from my shack.
After we healed from the
hauling of the tran sce iver,
we acquired a Radio Shack
TRS-80 Model I with 48K of
memory (a nd one disk dr ive
from Andy Anderson KONl).
A single-density disk will not
hold very much data fo r a
mailbox syste m, so I pur­
c hased a double-densttv
controlle r boa rd and in­
stalled it into the expansion
interface of the TRs-BO. I
had three ROM-116 inter­
faces (for some unknown
reason) and I donated one
for th is interesting projec t,
alon g with the antenna .

Je rry Fleshe r K0TNC donat- seconds. When a space sig­
e d t he lo cat ion and a nal is detected from the TU..
TU-170A. It was all inter- 170A, U1 will trigger Q1 and
faced toge ther, and the fina l then pull in the relay, con-
tuning was done by Gene necting all the necessa ry I/O
Codsev K0BXj. to the TU-1 70 A. Whe n the

Well, everyth ing seemed circuit remains inactive for
to be runn ing smooth ly. The the set t ime (determined by
ROM-1 16 and the Flesher R4 and C3), the relay will
TU·170A ran flawlessly for then release and reconnect
ove r a yea r. Then, Fl esher the I/O to the TU-12OU. 1 he
Corporation came out with TU-1 70A SEND-N (pIll Y)
the TU..12QO term inal unit, connec ts t o th e cin.u it
capable of runn ing at a ny board at pin 9 of Ul a nd
rate from 45.5 to 1200 baud. a lso connects to one of tile
Here is a terminal un it tha t re lay contacts (nom d t

would do both Baudot and open) of the relay. when tn
ASC II and cou ld be run at 17~Hz shift is detected and
the full output ra te of the the re lay is pulled in. the
ROM-116 system. Up until PTT of the R:0M-11 b will
this point. we had been lim- keep the input at U1 pm b
ited to the 300-baud maxi- constant and pre ven t the
mum of the TU-1 70A. circuit timer from timing out

The TU·12oo is a 1000-Hz.. a nd dropping the relav du r­
shif t terminal uni t usin g ing tra nsmission.
12(X}-Hz and 22(X}- Hz tones A 12-V·dc OPUT n IdY
(Bell 202 compatible). The with 5..Amp contacts b in­
TU·170A had been running sta lled inside the R:O M-11 6
17D- Hz·shi ft (2125-Hz and and is used to make contact
2295--Hz) tones. with external PTT rC' tu iro:;

Okay, we could now get ments. The relay w ill kev a
ou r speed up, but there was common to the TUs a nd tv
one minor problem of what the transmitter PT T Input
to do about the people still This was a must on our set­
wanting to use the 17~Hz up since the PTT relay m~ idt­

shift. , wanted to have both of the transmitter is I)(M ­
on the sa me system. It was ered with about Su vv l", <..Il-,

hardly worth two identical and solid-sta te dov« l.' du
systems just fo r faster baud not mix with ac l U ll we II
rate s. Some VHF and UHI rig,

So, the proble m was to may pull a lo t of cuncnt on
find a way of using both the the PTT inputs; the relev
TU..170A and the TU·1200 would be the an sw e-r I ) thi"
on the same syste m without situation, too.
sac rif ic ing anything we al- Adjusting the thn -hcld
ready had. After trying sev- potentiometer (P1 ) o i Ilh de
eral circuits, a workable so- teeter circuit can be dom,
lution to the problem was by cormectmg a 22,Ar Hz
fou nd . By de tec ting the tone oscillato r to the ....di,
space signa l (2295 Hz) from input of the TU·170A and
the scope output of the TU.. adj usting Pl so th ,JI the
170A, we were a ble to make 22lX)..Hz tone will nul ..ct i­
the syste m work perfectly vate the relay. Touchine up
normally fo r either terminal on this adj ustment m.rv he:
unit required in actual oper .uron

As shown in Fig. 1, the at a later time . Power I l>f tIlL
space scope output of the circuit and the relay r an fit­

TU-170A is fed into the cir- obtained from the TV..11L1A-,
cuit through C1 and D1 to power supply. I bu ilt th. ' rrr­
pin 4 on U1. A threshold pot cuit up on a piece of h, hb\'
(P1 ) is used to se t the sen- perfboard whic h can be
sitivity of the input. Time- bought at Radi o Sh.« k
out de lay is set with the (a long with most 0 1 the
combination of R4 and C3, other components).
a nd with the va lues shown, The TU-1200 is not juvt tor
the delay will be about 15 the group that has 1200..
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baud capability, it is for anv­
one that wants to use the
system from 45.5 baud to
1200 baud. If anyone wishes
to access the mailbox sys­
tem with a 17G-Hz terminal
unit, it is no problem at all .
Using 1200 baud sounds like
a buzz saw to those not fa­
miltar w ith the sound, and it
is impossible to read as it is
being displayed o n the
screen. I can now get a long
picture or bulletin f rom the
system, save it to memory,
and print it out later, or save
it to disk. What used to take
forever (receiving text at 60
wpm (45 5 baodll nO'N takes
on ly a matter of seconds.

This ci rcu it seems to be
very quick when switching,
so nothing seems to be cut
out. The ROM-116 RTTY op­
erating sof tware has a did­
dle feature that can be set to
however many diddles you
desire. I set mine for 10 did­
dles, and this seems to do
fine for even the 12C1O-baud
operation. There is a delay
due to the PTT circuit in

both the mailbox system
and my system. So, by the
time my transmitter drops
out and is ready to receive, I
may have missed part of a
word However, I do not see
that this is a big problem. A
change can be made to al­
low for the delay in the me­
chanical relays in the soft­
ware.

We all got the word about
the FCC not requir ing CW
identification every ten min­
utes while on RTTY. Now all
we have to do is give iden­
tification in RTTY. Well, the
following will tell you what
to change in order to do this
with your ROM-116 mailbox
system.

The TR S-80 Models III
and 4 can use the patch ut ili­
ty to make the following
changes. The Model J will
have to use a ut ility such as
NEWDOS's SUPERZAP. The
changes are as follows:
Model I, Ver 1.4,2 MBa
Address: 6061 H
Find: 05 3A AO 83 21
Change to: 05 C3 88 60 21

Models III and 4, Ver 3.4.2.
MBO
Address: 6DA9H
Find: 3A F5 83
Change to: (3 CF 60
The exact patch format is:
PATCH MBO RTTY/CMD,O
( A D D = 6 D A9 , F I N D =
3AF583,CHG =CKFbD)

While this fixes the pro­
gram so it will not send the
CW identif ication, it al so
eliminates the only ID it has.
So, the fol lowing patches
will identify in RTTY wh at­
ever you have stored in buff­
er 6, such as " OE KOWVN
MAILBOX SYSTEM TOPE­
KA." Here are the necessary
patches:
Model I, Ver 1.4.2 MBa
Address: 57DBH
Find: OA 00 (9 07 OA

OA
Change to: OA 00 C9 07 OA

136
I\-1odels III and 4, Ver 3.4.2.
MBO
Address: 57A4H
Find: C9 07 OA OA 00
Change to: C9 0 7 OA B6 00
The exact patch format is:

PATCH MBORTTY/CMD,
o (ADD=57A 7 , FIND=
OA,CHG = 136)

Model I, 1.4.2 MBO, Ad­
dresses 57CF, 6350, 6379,
63 B4, 63ED, 6418, 6454,
64AA, and 64F4; Find 4E;
Change to 86,

Models III and 4, 3.4.2
MBO: Ad d resses 5799,
63A4, 63CO, 63FB, 6434,
645F, 649B, 64F1 , and 653B;
Find 4E; Change to 86.

After these changes are
made, whatever you decide
to enter into buffer 6 to be
printed as an identificat ion,
be sure to add a carriage re­
turn before entering anv­
th ing el se in the buffer.

This should give you a
super svte rn. one that wi ll
operate trouble-free for a
long time to come. Those of
you using a different termi­
nal unit can probably inter­
face it in the same manner
as the TU·170A with the
TU-12oo. In any case, I hope
you have fun using the sys­
tem and the faster baud
rates,•

W E HAV E NO DEA LERS
-ORD ER DIRECT

c - -I

• Fits insid e most HF-SSB transce ivers.
• Req ui res human vo ic e to activate.
• Ignores static , noise and hetrodynes.
• On/off SWitch only-no adjustments!
• Connec ts to aud io leads and 9/1 2 VDC.
• Fully assemb led and tested $99.9!i .
• Comp lete With c om p rehensive manual.
• Used worldwide in commerc ial and military

transce ivers,

NOW! A State-of-the-Art Antenna
tor State-of-the-Alt Tlansceire15-

Why seru« for Anything Else!
At la st there is a mobile antenna t hat is truly a
fit companion for today's solid st a te. no-tune
transceivers.

Once the Spiderw a -Band Ant enna is tuned for
10, 15. 20 and 40 meters. all you have to do is
tum the band switch on the transceiver -the an­
tenna follows by itself.
W r i t e or ca ll now fo r f uJI
info rma tion o n t his, t h e­
top o f the line in rno b i l e
antf"nnas.

~~~~o
!I~~ ;=

U~Z~8

111-
~ 0~ cr:::::::D

@ U01]@ COMMUNICATIONS, 5479 Jet po rt , Tampa, FL 33614 . (813) 885· 3996,""

Haw Yl'! wJntedto get IlI¥IMd Il'I Mm lad!), but been her:! bad;
by the dlNlCU~ In learoll1 Morse codeI II so. tten ,otI need

M@IIl~~<6@W~ M&~~~1Il
Y(nec:ode lUster is the NSll'SI way yet to learn the axle You
are tlktrl step.by·st~ trcn IeWJns on n:llYidulil cNrilClers.lo
reawrwzq wo-ds. lIl'IlI MaIr to COO(lletesentences' (TIlm are
hIn:lreds d words IIl'IlI semerus w.t Itl~ s;leed can
r¥lt lm\l 5 lJ;lfII !b" beelliel ,~ .. the way up to l) Wplll

!b" !he elf)eltSj. AllI'I$ I$IMded out b7' a~ an;!
1llb"maI~ lrIaIWl,

So whether ,w are fIISt~out or want to lIIlprO'>e j'OI,II'
p1cfuellC)'. lIb lIasIer IS b Yl'! '

IIIorS«Ode Mastef IS available lor Atan'" computefSon dosk
orcassette (req uIrE'S 4llK arl(i BASIC). Con1ln8 soon for the

COO",''''' 64
Send S29 95 pkrs Sloo tor sIuPll'I1 10

New Horilons Software
P.O. Box 1lm53

Aushn, Texas78718
Or. tr men riomlaton. C31 lSI21 4ol5-1767--- .
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Todd Enders W/JOBCI
PO Box 449
Minot NO 58702

Decode Soviet Space Messages
As you read this, mysterious signals are being beamed

into your shack. What do they mean? Where are
they coming from? Use WDOBCI 's satellite­

telemetry reading program to uncover the facts.

Table 1. Formulas used to decode telemetry of R5-series satellites.
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Decoding
formula

(N2~S

0.2N
20 (100 - N)
None

None
N
N
(Nl)/S

N
(N2)/S

N
0.1 (N-10)
0.1 (N -10)
0.1 (N - 10)
(N2)/S
0.1N
0.1 N
0.1N
0.1N
0.1N
0.1N
(N')/S
N + 1
0.1N
20N
20N

N

can te ll when the satellite is
on the dec line and about to
fail. Besides, it can become

dB

mW
V

mA

°C
°C

mW

mW
dB
S
S
S

mW
V
V
V
V
V
V

mW
QSO

W
mW
mW

Unit of
measure

turned on. You can't make
contacts through the bird if
it's not listening. Also. you

K
D
o
G
U

S
W
K
D
o
G
U
S
W
K
D
o
G
U
S
W
K
D
o
G
U
S

W

Frame Chan. Parameter

liS

(lIE

M/W

AIU

Output power of t ransponder
Vol tage of power source
Load current
Telemetry test
Hermet ically-sealed container
pressure
Temp. of stabilizing unit
Temp. of transmitter radiator
Output power of transponder
Zero-setti ng of telemetry mV meter
Output power of beacon
Repeater sensit ivity cont rol
s.meter for 1st service receiver
a-meter for robot receiver
a-meter for zno serv ice receiver
Output power of transponder
9-V voltage at transponder
7.S-V voltage at t ransponder
9-V vol tage at tst stabilizer
7.S-V vol tage at 1st stabilizer
9-V voltage at 2nd stabilizer
7.S-V voltage at 2nd stabilizer
Output power of t ransponder
Filling-out of robot log
Power of turned-on heat ers
Power of robot transmitter
Power of service-channel t ransmitter
Sensitivity control for robot
transmitter
Sensit ivity cont rol for service-channel
transmitter dB N

Note: The f irst f rame ident ifier indicat es normal operat ion.The second frame identi fier indio
cates that the sate llite is being serv iced.

in terest in this data? For one
thing, the te lem etry tell s
you if the transponder is

YOU hear it on the high end
of 10 mete rs whenever

the R5 sate lJ ites pass over:
RS5 KOO DOD 000 GOO UOO
WOO - the heartbeat of the
sa te llite . th e te le met ry
beacon. It provides a con­
stant stream of data about
the health of the spacecraft,
but what does it a ll mean ? Is
the re a way to figure it out?
Take heart. because I am
about to describe what the
telemetry means, the hard
way to decode it, and a
much simpler way to de­
code it using a computer
(you do have a computer,
don't you?).

The telemetry provided
by the R5 series of satell ites
contains a wealth of infor­
mation about the operating
parameters of the space­
craft. It will tel l you every­
thing from the power output
of the transponder to the
ambient temperature. This
information gives you an
overa ll view of the health of
the system. It can a lso tell
you such t hings as how
much time the satell ite is
spend ing in sunlight, or the
moment when the satellite
passes into or out of Earth's
shadow.

So why bother to take an
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dump the contents of the
d isplay to the printer. If you
a re adapting this softwa re to
another system, it is a simple
matter to write the neces­
sary routi nes to provide
hard copy, or to re place ap­
propriate PR INT state me nts
with l PRI NT (or whatever
you r particu lar system re­
qu ires).

Now that you can unde r­
stand this data. what can
you do with it? For starte rs.
try graphing load curre nt on
a pass-by-pass basis fo r sev-

Dec o der "
W) " :F R.

7 , 14 : INPUT 0
10 . 14, I NP UT S

GOTO
GOTO
GOTO

D :LOCATE
U :LOCATE

6 .14 :I NPU T
3 . 1 4 ,I NPUT

3 -8 Satellite Tel e metry
nom " , E , 1. S. A. U, M,

the correspond ing values,
a ll nicely labe led, on the
screen for your examination .
This can. be repeated for as
many fra mes of telemetry as
desired.

After studying the pro­
gram, you might wonder
why I d idn't include any rou­
tines to provide hard copy
of the results of the teleme­
t ry de cod ing. The simple
fact is that o n the IBM PC,
these routines are not need­
ed since there is a key on the
machine that allows you to

to c ... l c u l a t e data f o r

List ing 1. Program to analyze and display RS-series telemetry.

5 , lilt ,P RINT"K:"
6.10 :P RINT "D , "
7. 10 ,PRI NT"D:"
8, 1\!1 :P RINT "G :"
9 ,1 0 :PRINT"U :"
113. 10 :PRINT"" , "
11 .l \!1 :PRl~T"W '"

5 , I/"INPUT K:LOCATE
a .14,INPUT G :LOCATE
1l ,14,lNPUT W

calculate d ...e e fo.' 1 1 5 f r ... "' e tel e'~et ry pa.,' ame t e,' •

CLS :LOCATE 1,2Q1 :PRINT"Ch ... ~, ~, .,. 1 ( l/(E> t ele",e t ,,¥ p a,' a me t e,' s ,"
LO CATE 5,llll ,PRI NT "Out put p o wer of transponde,- ," : :LOCR TE 5 . 50 : P RINT
L. OCATE 6 ,llll :PRI NT" V.~ltalJ E' " ,f powe,- so:.ewce :",LOCATE 6 ,5Q1 :PRI NT ED :"
LOCA TE 7 .1 .... : P R I NT " Lo a d c ... r r ..n t : " ,LOCATE 7 . 5121 : PR I NT EO : " mA"
LOCATE 8 ,1il' :PRINT" T .. le'"eb' v test :" :LOCRTE 8.51ll :PRI NT EG
LOCATE: 9. 10(1 : PR I NT" Her",.. t i ca I I y se", 1eo CQ,.-,t", i ,..,e,· pre..su r .. : "
LOCATE 9 ,50,PRINT E U
LOCATE \\!I .IIll :PRINT"T.""p , of "t"," ilizi,.-,g u ,..,it," : LOCATE 10 ,51l1 :PRINT
LOCATE Il,50 :PRINT EW; " C"
LOCATE 11 .1 0 :PRINT"Tpmp . O F t"ans,",tte'- " ..di",tor :"
LOCATE 24. 1 0 ,PRINT"o,'ess .....,y I<.., .{ t c cO~lti ~,ue" , :A$"'INKEY $ :IF A$ ""'"
GOTO 130

' d i s p l ...y dat ... for base f r a m", / E fr ... "'''',

'calc ... l at e data f o ,' base f ,..ame / E f '"a me para," ..ters

I F F R"~"" OR F R$ =' '' E '' OR F R$ ~" e" GOT O 4 51ll
IF FR$="i " OR FR$ ~"I" DR FR $"' ''S '' OR FR$ ~ " s "

IF FR $ :"R" OR FR$ ~" a" OR FR $ =" U" OR F R..=" ..
IF FR$ ="M" OR F R$="", " OR F R..=" W" OR F R$ : " "
GOTO 130
•

' d e t e r mi n e WhlCh f'-"" ,'e
•

KEY OFF
CLS ,LOCATE 1.20 ,PRINT"RS
LOCATE 3.5 :INPUT"h'aMe (

LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCA TE
L OCATE
:,,-oCATE
LOCATE
LOCATE

5 00 '
51\?l
5 2 1ll
53'"
S 4Q1
5~;0

5713
58021
591'1
6,.
610
G2.
6.113
640 •
650 •
• G.

3 0 ' RS s .. t e 11 i te t e 1ehlet ...y de",od i n g P '-Oll ... ..m V 1 . 0 b y Todd E~,ders ~D0E<C I,..
50 ' T h i s p " O t.l "' ~ hl dE'co;",d"'s t e l e Me h ' y d ata f o r th e s ov i e t RS3 t h,·o ".<I;l h RS6 sE". ies
60' of a ,"a t e m ' s at ellites.
70
8.
9 0 ' ", l e a ... "",,-een and di"pl dY h e a d e,·· a~,d p,'ompt f ,,' r f ,..a",e id
100 '
11 111 '
12021

'3." .
15111 ',..
17021 'O'-';:'hlot fo:'r tele,,,et,·y c.'hdnn.. l data
18021 '
19111
2 1"1 0
2 lii'l
.::2 1"1
230
24 0
25:21
eee
270
280
29111

3 "'0 '
310 '
32.
33.

3 ••
370
38lll
39.".41""
«ae
43""
44 021 '

that accepts te lemetry data
a nd converts it to human­
readable form . It is written in
Basic for the IBM Personal
Computer but can be re ad­
ily converted to run on other
machines by anyone who is
fami liar with Basic.

The p rog ram pro mpts
you for the frame identifier
of the telemetry data, and
then for the numbers fo llow­
ing the channel identifier.
The computer will calcu late
the values for each of the te-

listing 1 shows a program lemetry channe ls and print
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Now that you know how
the telemetry is sent, how do
you go about decoding it?
There are two ways-manu­
ally and by computer. Manu­
ally decoding the telemetry
has o ne a dva ntage - it 's
cheap. If you want to decode
it in this fash ion, Table 1 pro­
vides you with the necessary
formulas to do it yourself.

De coding te lemetry by
hand is a relative ly easy exer­
cise. but it's kind of boring.
Face it, you probably have
better things to do than fig­
ure out va lues from equa­
tio ns. It's really kind of dry.
We ll. thanks to technology,
you don't have to slave over
those fo rmulas. The comput­
e r revolution has set you
free . If you have a program­
mable calcu lator, you ca n
program the formulas into it
and e ase the pain somewhat.
O f course, you st il l have to
look at the tables to assign
some meaning to the num­
bers you get from the formu­
la. But if you have a co mput­
er, it can do the work for you
and even label the results.

an interesting dive rsion
from the ordinary operat ion
through the sate llite .

O K, so there's some inter­
esting information there. but
how do you get it from KOO
000 . . . ? Each characte r
specif ies a channel of telem­
etry. A channel is a single
parameter suc h as the pow­
e r output of the t ra nsponder.
The te le me t ry c ha nne ls
are grouped into sets of sev­
e n whi ch are known as
frames. The frames are sent
seq uentia lly, and there are
four possible frames in a fu ll
set of telemetry data. From
o ne to four frames may be
sent by the sate llite, depend­
ing on how the ground-con­
trol stat io ns have conf ig­
ured the sate ll ite for the
day 's passes. Frame identifi­
ers a lso c ha nge if the space­
craft is in service mode,
when the satellite is being
commanded by ground con­
trol, or if the transponder is
switched off to give the bird
a rest.



670 '
6 8 0 IK=K A 2 /5: 10=0 : I O-O~2 /5 : I G" G : IU= . 1 . CU- 10 1 : 1 5 - . 1 . IS-1!i'lI : IW- . 1 . ( W- 1 01
690 '
700 '
710 ' d i s p l . V da.ta. for l iS 1'.·."'e tel emetry
7 20 •

7 30 '
740 CLS :L.OCATE 1. 2 111 1PRINT"Chcor",~1 (I ) I IS) t el e "".t.·v PCO "co '"filters :"
750 LOCATE 5 , 1 0 : P R I NT " O u t p u t pow", r 0 1' transoonde.. :" :LOCATE S . 5 1l1 , P R I NT IK :" ",W"
760 LOCATE 6, 11l1 :PR INT"Ze,'o ..ett ing o f t .. l ..h,et ..V ",V "'eter :" ILOCATE 6 .:50 :PRINT 10
770 L OCATE 7 . 10 :PR INT'· Outp.... t power o f beaeorJ ," ,LOCATE 7,S0:PRINT 10 1 " ",W"
780 L OCATE e .10 :PRINT "Repeat.r ..enSltl"o/lty eont ..o l :" :LOC ATE 8 ,50 :PRINT IG I " dEt ~

79«'1 LOCATE 9 , 10 : P R I NT" 5 - ..et .... f or 1st . e " v i c e ree.lver : ~

8 0 0 LOCAT E 9 . 5 0 : P R I NT" 5- " : IU
810 LOCAT E 1 0 , 1 1l1 : PRINT ..S-.... t.r f or ROIlOT re", .. iver: " I LOCATE 10,50 :PRINT " 5- " ; 15
8 20 L OCATE I I , 1 0 : P R I NT " S - me t e .. f or 2 nd .....vi",.. r ..ee , v e r :"
8 30 LOCATE 1I ,50:PR INT·' 5- ·' :1 101
840 LOCATE 2 4 , 10:PR INT "pre.... any key t o co .... tinue " ; , RS= I NKE YS , I F AS _" " GOTO 840
8:;0 GOTO 130.,.
880 • ",co l c ul.te d .. t<il 1'0" AIU fr ..me tel ..metr y pa.,' ..meters.9.
900 •

910 AK=K" 2 / :5 :RD=. I -D.AO"'O• . 1 l AG- . 1 .G ;AU_.1 .U ,AS_ . I .S : I"II,,j=. 1 . 101
9 20 '
930 •

940 ' d' s pl.y data f o r AIU fr"Me telem.t r y
950 •

960 '
970 CLS : LOCI:lTE 1 . 2 0; P RI NT " Ch a rm e l <A I/< UI teleme t .·y p a"ame ters :"
98121 LOCATE 5 ,1 121 : PR INT"Output pow..... o f t , · a n s p o n d rl" :LOCATE S . S I2I , P R I NT AK ; " ", 1oI "
99 il1 LOCATE 6 . 10 : PA I NT"'3 V vol tage a t t ........ s p a r 'd · :"ILOCATE 6 .:;i Ill :PR INT AD ; " V"
lQlQl0 LOCATE 7. 10 :PR INT"7.5 V voltage at transponder l" :LOCATE 7 ,S0 :PRINT AD:" V "
l q1 1 0 L OCATE 8 . h 'l :PAINT "'3 V volt .. ge <I t 1.t s t a b il L : e .' ." : L OCATE 8 ,50 :PRINT AG ;" V "
Iql20 L OCATE 9 . 10 : P R I NT" 7 . 5 V v olt .. !! .... t 1st st .. b Jllzer : "
Iql30 L OCATE 9 .50 :PR INT AU : " V "
10 4 0 LOC AT E 10. 10:PRI NT "9 V v olt .. g e .. t 2 nd stab,l. z .-r , "
10:S11l LOCATE 10.50:PRINT AS ; " V"

1"'60 LOCATE 11 ,IQl: PAINT " 7 .5 V v oltage aot 2 n d s tOl b ll . " ",r :"
l Ql 7 0 L OCATf" 11 .5il1 : PAINT A>J ; " V "

lli'IFlo'l LOCATE 2 4 . 1 ill , PA I NT " pre s . .ny ~ey t o e ont i n u .. " ; , As: JNKEYS . 1F AS _"" GOTO 1"'80
109Jl1 GOT O 1 30
11Jl1Vl
1 1 10
1120 ' ",al",u la te M/ " t. le'".. t,·y p. ramet .r.
1 130
11'.0

",.
!160 MK= K A 2 / 5:MO= D:MQ _ . I . O 'MG=20.G ,MU~20.U.MS=S :~~~"
1 170 •
1 1 80 '
IIg0 · di " l:> l ..y d ..ta f or M/W t e l e ",... t"y t rOl"'''' On s e . ·..en
1200 •
Ie-lilI
( ':::20 CL.S :LOC('ITF 1 .2rl1 :PRINT "Ch ....... r'.,1 0'1)/( .. > te l e "' ",t ry p a rOl",. t ",.'s :"
1'::30 L OCATE 5 . 10 'PRJNT " Outout p o .....r of tranSl:>ond .. r : " :LOCATE ~ .S0 :PA INT MK; " h'.. ..
1,-,, 1/1 LOCATE e, ! 0 , P R I NT " F" ill' .... 9 cc e of ROBOT oso I oQ : " : LOCATE 6 , 5 0 . PRI NT MD
1250 ,-OCATE 7 . 10 : P R I NT ·· Po..er o f turned -o heater• • " ILOCATE 7 , :50 :PRINT MO : M w..
12 6 0 LOCATE 8 . 10 :PR INT "Power of ROBOT t n.m itt ..r ."ILOCATE 8 .50 .PRI NT MGl " ",101"
1270 LOCATE '3. 1 0 :PRI NT "po...", r of ...rv ice ch......nel tr....sM i tt.r :"
12 8 0 LOCATE 9 .50 :PR INT MO l " m""
12'30 LOCATE 10 . 10 ,P AINT "Sens ivity control f o r ROBOT tra "'''M itter .''
1300 LOCATE 10 , 5 0:PRI NT 1'15 ; " dB "
13 10 L OCA TE 1 1 , 10: PRI NT " Sens. contro l 1'or .er v . ch.r, . t r Ol n s • • " ;
1320 LOCATE 11 . 50 : PR INT MW ; " d B "
1330 LOC ATE 2 4 . 1 111 : PR I NT " p r ess .ny I<. ...y t o co.... t i r, ue " ; : AS : I NKE YS : I F AS _ " " GOTO 13 30
1 340 GOTO 1 30

era l passes. l ook for a lon g­
term trend. I have suggested
this exercise because load
cu rrent va rie s with suc h
things as tran sponder load
and the inpu t power of each
user into the sa te ll ite. It is
probably the most variable
of the te lemetry data and
usually shows changes more
readily than any of the othe r
parameters .

Vo ltage at the power
source is a lso an Interesting
paramete r to watc h. It can
indicate a sate llite-damag­
ing condition suc h as bat­
tery ove rc ha rge (us ua lly
fata l if prolonged or exces­
sive). If the voltage suddenly
changes. it is a good bet that
the sate ll ite has passed from
daylight into dark ness or
vice ve rsa. Most of the pa­
ramete rs are worth watch­
ing for long-term changes
(monthly. seasona l, etc.). It
can grow into an interesting
pastime, much like keeping
weather records. You can
also pass the data a long to
AMSAT. They are a lways
look ing for telemetry info r­
mat ion from amateur satel­
lites.

Now that you are able to
decode RS telemetry, try lis­
ten ing to the sate ll ites on
29.500 and 29.450 MHz CW.
You can do with it what you
want, but in any case, have
fun with the program and
the data that you can obta in
from it. You might even get
more out of playing with the
telemetry data than working
people through the satel­
lite!.

,
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The End of the Line
What's the point in sending power up the coax if it never

reaches the antenna? These tips on connector installation
and care will help maximize your station's signal.

fred R. Ccd. W B5LB/
203 Spencer Drive
l afayette U 70506

As supervisor of automa­
tion and communica­

tions systems on offshore oil
platforms. I have learned
that the following methods
and materials produce long­
last ing results even in sa lt­
spray conditions on motor
vesse ls and o il platform s in

the Gulf of Mexico. If care is
not exercised initially. mois­
ture and improperly sol­
dered coaxial rf connections
can yield undesirable opera­
tion of your antenna system,

Cable Preparation

Proper soldering of the
RG-8 shie ld to the barrel of a
Pl*259 coax connector can
be accomplished by tinning
the braid as shown in Photo
A. Tin the circumference of

the braid in an area that w ill
be under the solder hole s in
the connector. Tinning must
extend well forward of the
solde r holes to a llow kn ife
c utoff o f braid and center
insula tion as shown in Photo
B. Cutting through the sol­
dered portion of the braid
requires a sharp knife and
considerable pressure. Work
around the cable using a
rocking motion of the knife
blade rather than slicing.

Place the knurled co nnec­
tor nut over the coax with
the threaded portion facing
toward the prepared end.
Apply a sma ll amount of sili­
cone grease or petroleum
jelly to the black outer insu­
latio n and thread the con­
nector onto the coax, Make
sure the tinned area is in full
view in all fou r holes of the
connector and that the cen­
te r conductor is in view for
so ldering.

Photo A. Tin the braid in an area under the solder holes.
56 73 Magazine . November, 1984

Photo B. Use a sharp k.nife fa cur through soldered braid and
insulation.



Photo C. Soldered connector with all holes f jlfed. Use p fent y
of heat.

-

parts later. When the coat­
ing is almost tac k free, start
a layer of Scotc h NO.88 vi nyl
electrical tape on the coax
just ahead of the rubber
tape. The tape should be ap­
plied firmly with a slight
amount of stre tch . Continue
down the connec tor, over­
lapping about half the tape
width to the end, and then
return in the opposite direc­
tion to the beginn ing. The
last two wraps back at the
beginning should be made
with very little tension to ­
avoid tape unwrap. Finally,
one last coat of Scotchkote
will seal the vinyl tape from
mo isture. You r fi nished
product, in the case of a line
splice, should look like
Photo F.

This method should be
used on a ll antenna connec­
tors whether they be coaxial
or coaxial cable terminated
with screws and lugs. Also,
many hams provide a splice
connection at the tower to
a llow "fold-over." This splice
should also be protected.•

Phoro D. Apply rubber tape with tension to con form to the ir­
regular shape of connector.

vide a good e lectrical con­
nection. The connector is
now covered with a layer of
Scotch No. 23 rubber splic­
ing tape. Remove the pro­
tective backing and start
wrapping 1/2" ahead of the
connec tor on the coax.
Stretch the tape at least
twice its original length as
you wrap, overlapping ha lf
the width of the tape, and
continue the length of the
connector. Be careful to fill
voids and make the tape
confo rm to the shape of the
con nector as in Photo D.
This tape is both cohes ive
and adhesive and forms a
so lid covering.

A layer of Scotcbkote'"
e lec trica l coating is now ap­
plied liberall y over the rub­
ber tape for a sea ler. See
Photo E. This is a fa st-drying
liquid and imparts a water­
proof seal. I have also used
this type of sealant on
bolted rf connections on an­
tennas. It will coat the bolt
and nut to retard corrosion
and Will allow removal of

-
•

10k-Qhm range or highe r
and connec ted between
center pin and body of the
connector, should indicate
inf inite resistance if a ll is
okay.

Protection Is a Must

Rf connec tors used outside
and exposed to the weather
must be waterproofed to
elimina te corrosion. Corrod­
ed connectors contribute to
elevated swr and can rad i­
ate rf-causing TV!. A si mple
layer or two of vinyl e lectri­
ca l tape will not provide the
necessary weather protec­
tion! The fol lowing method
is used by rad io technicians
insta lling antenna systems
in the Gulf of Mexico and
can easily be applied by am­
ateurs. t have used th is
method for eight years with
no corros ion problems.

3-M Scotcb'" product num­
bers will be referred to, but
other manufacturers' prod­
ucts are ava ilable to yield
the same resu lts.

Seal the Connector

The plug and receptacle
portions of the connec to r
must be joined firmly to pro-

.... .

Solder the Connector

Soldering must be done
with enough heat to se­
curely bond the coax shield
to the connec tor. At least a
1QO-Watt soldering iron or
gun is requ ired to apply the
necessa ry heat. Inadequa te
heat is responsible for most
coax-connector problems.

Apply heat and then sol­
der to each hole of the con­
nector. Go from hole to hole
around the connector with
heat and solder. When the
connector has absorbed
enough heat, solder will
freely flow into the holes
and bond with the shie ld. It
may take two or three
passes in quick succession
to achieve th is. Next, so lder
the cente r co nductor and al­
low to cool. The finished so l­
der joints should be smooth
and shiny- no solde r beads
or du ll rough areas. See
Photo C.

Now that your connec­
tors are properly so ldered, a
check must be made to en­
sure that no shorts between
the center conductor and
shield have been crea ted. A
volt/ohmmeter, set on the

Photo E. Coat ru~ tape with electrical sealer.
Photo F. Final covering of vinyl tape w ith outer coating of
electrical sealer.
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A Useful Present You Can Build
How about a high-tech holida y gift?
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non and is cloc ked down by
a one-pulse-pe r-minute sig­
na l from the clock. The
alarm, which is triggered by
the counter's zero cou nt, is
modulated by signa ls from
the clock 50 as to reduce
cu rrent cons umption yet
achieve the required aud i­
bility. The control section in­
cludes an automatic powe r­
disconnect circuit to pre­
vent draining the batteries
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n ient, and I decided to lay
out the controls fo r a left­
handed user since the cook
in my house is left-ha nded.

Theory

The timer is bu ilt a round
an up/down counte r driving
a seve n-segment LED dis­
play, as shown in Fig. 1, The
cou nter is set by c locking it
u p u s ing p u sh -b u tt o n
switches in the control sec-

tromc gadgets. I felt I should
come up with someth ing
she would cons ider practi­
cal . _without attem pting
something that would be
too difficu lt

Happily, my wife likes to
cook. And, convenie ntly,
her o ld-fash ioned kitchen
timer had recently failed .
The obvious solution was to
build her a kitchen timer
(eminently practical) using
digital circuitry, as required
for the lab project I decided
this timer would not need to
display seconds, nor would
it require greater than 60
minutes capacity. Its ala rm
should be audible fo r 50 feet
in a normal house (whatever
tha t is) and its d isp la y
should be vis ible fo r 20 feet
50 it could be see n across a
norma l kitchen. Battery op­
eration would be conve-

CP 129
78900 Pono Velho, RO
Brazil

Learn ing new technology
can be a painful experi­

ence and breaking into digi­
tal electronics on your own
ca n be positively frustrating.
That is why J decided to get
some help in my attempt to
update to digital electronics
and enrolled in some classes
at San Diego City College.
(Yes, California does have
more than surf and sun!) By
the end of the fi rst semeste r
I had learned a little. so I de­
cided to combine the f inal
laboratory project w ith my
need for a Christmas gift for
my wife. Since wives don't
a lways appreciate e lec-

Richard A. Nood WB4YOD/PW8ZAF
80_ 248
Wa.haw NC 18173

Fig. 1. Timer block diagram.
58 73 Magazine" November, 1984

Fig. 2. Counter logic diagram.
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Digital kitchen timer in use.
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Fig. 3 shows the wave­
fo rms of the counte r in Tim­
e r mode with the uni ts
counte r cloc ked by a svrn­
me trical square wave whose
period is 1 second. The Q
outputs of the 74LS192/LS1 93
c hange states on the low-to­
high clock transition . The
TCo output goes low with
the low portion of the clock
pu lse when a ll its Q outputs
are low. In Time r mode.
counting down, the binary
output of the un its counter
c hanges to 0000 with the ris­
ing edge of the 0 cloc k
pu lse . The fa ll ing edge of
that pulse , 30 seconds la ter,
ca uses the units TCo to go
low. 30 seconds later, the
clock pu lse again goes high,
clocking the units counter
to its 9 count a nd forcing the
TCo back to its high state.
As the units TCo goes high. it
clocks the te ns counter.

clock inputs to the counters
high during mode changes,
th us prevent ing spurio us
clocking when switching
modes.

The 7 4 LS 1 92 / LS 193
counters are designed to be
cascaded by connecting the
TC output of one directly to
the CP in pu t of the ne xt.
U3b. the Mode gate, inve rts
the TCo signa l before it
reaches the CPo input of the
te ns counter, so an inverter
must be included in the sig­
nal path to resto re the prop­
e r polantv. Without the in­
ve rte r, the count is 50, 59,
58, etc.

Fig. 4. Clock-generator logic diagram.
73 Magazine. November,l984 59
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U4b is wired as a preset
gate to force the uni t s
counter to zero w hen the
timer is being set and the
tens counter is at 6. This e s-­
tablishes 60 minutes, rather
than 69. as the maximum
timer capability . U4b is d is­
abled in Timer mode whe n
the Set control Jine goes low
so as to a ll ow the un its
counter to be clocked dow n
norm all y. Othe rw ise the
un its cou nte r wou ld be
locked at zero by the tens
counter's 6, preventing the
application of clock pu lses
to the tens counter. locking
the timer at 60.

R7, R8, and R9 are pull­
down resisto rs for the inputs
of U4b, This was found to be
necessa ry in o rde r to pre­
vent presetting on the 6
count due to " rac ing." Evi­
dently, between count 5 (bi­
nary 0101) and cou nt 6 (bina­
ry 0110), Oo was not go ing
low before Ql went high. so
the prese t gate inte rpreted
the 6 as a 7. The pull-down
resistors cured the problem.

by inadverten tly a llowing
the a larm to sound exces­
sively.

Circuit Description

The counte r. shown in Fig.
2. utilizes two up/down bina­
ry counte rs in cascade. The
units d isplay requires a fu ll
decade. so a 74LS192 is suit­
able . The tens display re­
qu ire s only 0 through 6, so
its counter is preset to zero
by count 7 so that the time r
can not be set to more than
6 0 m i n u tes . Usi n g a
74lS193, whose coun t se­
que nce includes 0 through
15, and wiring the preset
gate, U4a. to force prese t
when the QO-Q2 outputs a re
all high will cause preset on
count 7 o r count 15. The
counte r will then be fo rced
to operate betwee n 0 a nd 6
as it cannot be clocked up
beyond 6 or down beyond O.

All clock lines must be
he ld low when switc hing
modes in o rde r that the ir as-­
sociated NAND gates be dis­
abled , This will hold the



Parts Ust

01
C2, C4-7
C3
C8
01
J l
J2
K1
P1
P2
Rl
R2
R3
R4
R5,R7-9
R6

51
82,83

Capacitor. tantalum, 2.7 uF
ceoecnce. disc, .01 uF
Capacitor, tantalum, 4.7 uF
ceoacrtce, tantalum, .l uF
LED, red
16-pln DIP socket
2·pin socket
Relay, 5-V coil , Radio Shack 275-243
te-pin DIP plug
z-orn plug
Resistor, 10k, 1/4 W
Resistor, 22k, 1/4 W
Potentlomenter, tk, Radio Shack 271-333
ReslstOl',l M, 1/4 W
Resistor. 330 Ohm s, 1/4 W
ResistOl' array, 5 x lk. Radio Shack
271.(196
swncn, PB, DPDT (push-onlpush-off)
Swrtcn, PB, SPOT (momentary)

$ .60
.20
.70
.50
.30
.45
.50

2.50
1.70
.50
.03
.03
.50
.03
.03

.90
2.00
1.60

Ul 74LSl92 .95
U2 74LSl93 .95
UJ, 6, 7, 13 74LSOO .38
U4 74LS20 .38
US 74LS04 .38
U8 LM556 1.50
lJ9, Ul0 74LS90 .66
Ull 74LS92 .66
U1 2 74LS02 .38
U14, U1 6 74LS48 1.10
U15, U17 Seven-segment , common cath. display

(MAN 74) 1.60
U18 + S-volt regulator, LM340T·5 (7805) 1.60
Ptezc sounder. Radio Shack 273-060 3.00
Batteryholder,4 x AA cell 1.00
Enclosure 5.00
Grid board,2 pieces 2-314" x 3-3I4", RadioShack276-161 3.00
IC sockets. solder-in (optional), 18 required .45
(Prices as of January, 1984)
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The BCD output from the
counte r section drives the
seven-segment display de­
code rs. Besides the 74L$48
decoders and the MAN-74
displays, the display section
also includes a single LED
which is d riven by a 'l-Hz
pulse from the clock to
serve as a Timer mode in­
dicator.

The alarm section con­
sists of a Radio Shack piezo
sounder an d appro priate
gating. The Set contro l line,
QO- Q3 from the units count­
er, and QO- Q2 from the tens
counte r must a ll be low in
order to enable the alarm.
When enabled, U6c holds
the sounder's pos itive lead
high. The rounder's negative
lead is connected to a
NAND gate/inverte r combi­
nation that combines a 'l-Hz
squa re wave with a lD-Hz

square wave. When these
signals are both high, the
negative lead is held high
and the sounder is off . When
e ither signa l is low. the
sou nder will be energized.
The result is a tone of about
5 kH z that is keyed at a 1-Hz
rate and modulated at a
1Q.Hz rate .

The timer requ ires clock
signa ls of 1 pulse per minute
to drive the counte r, 1 pulse
per second the ke y the
alarm, and 10 pulses pe r sec­
ond to modu late the a larm.
These signa ls are produced
by a divider chain driven by
an astable multivibrator, as
shown in Fig. 4. The multivi­
brator output is a nonsym­
metrical square wave whose
high time, t" is 60 ms and
whose low time, t2, is 40 ms.
The period, t, + tz. is 100 ms
and the frequency is thus 10

Hz. These times are deter­
mined by the following rela­
tionsh ips: t1 = 0.693 (R 1 +
R2) ( 1; t2 = 0,693 X R2 x
c.. The 1Q.Hz signal from
the multivibrator is used to
modulate the alarm as well
as serving as the input for
the divider chain. The 1-Hz
signa l from the divide-by-ten
stage is a lso applied to the
a larm. When the Set control
is high, in Set mode, the

74LS92 and the first 74LS90
wi ll be disabled by the high
applied to their Ro inputs
and the cloc k ou tput will be
he ld low. As mentioned pre­
viously, this is necessary to
prevent spurious clocking
when switching modes. Fig.
S illustrates the clock-gener­
ator waveforms.

Power from fou r AA cells
is applied to the ci rcui t

1

",,.,

TI..E~
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TCD F'IOIO
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Fig. 5. Clock. waveforms.
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Fig. 6. Power and contra/logic diagram.
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Fig. 7. Timer schematic diagram.

Fig. 8. Main circuit-board layout.
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through normally-open re­
lay contacts, as shown in
Fig. 6. Placing the timer in
Set mode applies power to
the c irc uitry, prov iding a
path to ground for the relay
by energiz ing the monoste­
ble muitivibrator. The relay.
once energized. latches
power to the circuitry even
though the mode switch is
moved to Timer. The posi­
tive transit ion of the last a
pulse from the clock drives
the counter to a ll ze ros, trig­
gering the alarm . 30 seconds
later, the clock's 0 pulse
goes low, causing the un its
TCo to go low. When the
units TCo goes low, the tens
TCD is driven low. The low
TCD from the tens counter,
which comes 30 seconds
after the alarm sounds, t rig­
gers the rnonostable multivi­
brator. This drives the multi­
vibrator output high, caus­
ing the relay to open, which

pro vides th e au toma ti c
shu t-o ff fe a ture af te r a
3D-second alarm period. The
period of the multivibrator,
determined by the res is·
tor/capacitor co mbina tion,
is not critical as long as it is
sufficient to a llow the re lay
to open.

Push-button switches, de­
bounced by NAND ga tes,
are provided to permit set­
ting the two counte rs indi­
vidually. These are wired so
as to hold the Set lines nor­
mally low to prevent spuri­
ous clocking when changing
modes. Mode control is pro­
vided by an R-$ flip-flop cir­
cuit contro lled by contacts
on t he pu sh-on /push-off
mode switch . The mode­
control signals, which are
ac tive high, a re thus guaran­
teed to be complementary.

Construction

The timer IS constructed

in two units so as to fit a rel­
atively compact en closure,
as indicated by the Main
board/Aux. board divisions
on the schematic diagram
(Fig. 7). The main ci rc u it
board, shown in Fig. 8, in­
cludes the clock, the count­
ers, the a larm gating, and
the Ti mer ind icator LED.
The auxiliary circuit board,
shown in Fig. 9, includes the
control switches, the digita l
display, the piezo sounde r,

the battery pack. and the
voltage regulato r. These two
boards are interconnected
by means of a t o-conductor
flat cable through J1 /Pl and
a 2-eonductor cable through
J2/P2 . Though indicated to­
gether on the schematic, the
decouphng capac itors (C5,
C6, and e7) are spread out
a long the IC power bus.

I housed the timer in a
black plastic case I chanced
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Fig. 9. Auxiliary c ircuit-board layout.

push-buttons. Sett ing the
t imer beyo nd its upper lim it
of 60 minutes retu rns it to
zero, so setting errors can be
co rrec ted . Pre s sin g t he
mode switch a se cond time
releases it and place s th e
timer in th e Timer mode , A
fl ash ing LED indicate s that
the timer is functioni ng in
this mode . The LED display
is visi ble for a distance of 20
feet, except in very bright
ligh t. When the d isp la y
re a c he s zero, an a la rm
sounds for 30 seconds , then
the t im er a utoma t ic a lly
turns off . The alarm is audi­
ble for a distance of 50 feet
through severa l rooms in a
house with carpeted floors.

Curren t drain from fre sh
batte ries was measured as
less than 150 rnA, so battery
o peration is prac t ical for oc­
casiona l use. I have found it
necessary , though, to install
an ac adapter because my
child ren like to play with
Mom ' s kit c hen t ime r­
which suggests ideas fo r
next Christmas! .

o
0° 0o L' 0

co

O'
•

o
o

o

Conclusion

The timer ha s proven to
be quite convenie nt to use.
Pre ssing the mode sw itc h
latc hes th e t imer in the Set
mode, allowing the user to
clock the displ ay up to the
desired se tt ing using the Set

Fig. 10. K;rche~timer views.
'"

ranged on th e left side so
that a left-handed cook can
operate the timer without
blocking the view of the dis­
play. The completed t imer is
shown in Fig. 10.

front panel is a red Plexi­
gl asl sheet through which
the display is clearly vis ible.
The controls have been ar-

I ." I. ,0l0 :'\ "-_.
0

rr0 ..
0

»: /rn I I-Iv I I

o
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upon in a local surplus-e lec­
tronics store, which is the
reason for the strange shape
of the circuit boards. The

'. .--
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1984-85 EDITIONS
HOT OFF THE PRESS

THE ARRL AMATEUR
RADIO CALL DIRECTORY
Whether you are DXCC /fonor Roll
bou nd or just beginning to collect QS L
ca rds for the WAS a ward. you11 find the
addresses you need quick ly and ea sily.
There are over 453,000 list ings of U.S.
Amateur Radio licensees listed alpha­
betically in callsign order. The section
covering club sta tio ns is thc most accu­
ra te to be fo und. Only SI5.75 in the U.S.
a nd $ 19.75 in Canada and elsewhere.

NAME INDEX
Have the na me but need the Ca ll? This
hand y book lists licensees al phabetically
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address informatio n. $25.00 in the U.S. ,
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Dennis Fait WD8BHH
PO Box 22
Slippery Rod. PA 16057

Ham Over Fist
Here's a VIC-20 CW program with a twist: Its real-time d isplay

lets you watch your dits and dahs dance across the screen.
But be forewarned - you may not Iike what you see!

cw 9pM'.£R PROGRAI'l • • ••• VIC-2i'1 VERSION

BY DENNIS C. FAIT
PO BO. 22
SL IPPERY ROCK,PA

Fig. 1. Example of how the first byte of each 6-byte character
definition in the character generator is modified to roff dots
and dashes to the left.

'"' ' 01 I~'

•A" "8"

bonus, it will do it in high­
resolution graphics .

What you'll see when you
run this program is a series
of dots and dashes appear­
ing on the right side of the
screen and smoothly mov­
ing across the screen to the
left side. As more elements
appear on the right. older
elements will d isappear on
the left And that isn 't all :
The VIC will a lso beep the
television audio in time with
the do ts a nd dashes.

This program can be a
useful tool also for deaf
hams who still want to work
with dots and dashes and for
displaying othe r TTl signa ls
(with certain timing re-

8 YTE 2 BYTE I

"'00"0000000

'" '" '"

(0) 8 YTE 3
.@.

o 0 " I 0

'OI

Did you ever wonder just
what your CW fist

sounds like! I'm sure some
of you have had a friend
tape-record your signa l from
the air, but have you ever
seen your fist? ("Why, of
course," you answer. " Now
do you want to feel my
fisH")

Before you get hostile ,
please let me explain the lit­
tle program in this article .

My ON Banner program
is written for the unex­
panded Commodore VIC·20
computer and will disp lay
on your television sc ree n
the dots and dashes re­
ceived by your HF rig. As a

I " REt'!
2" REI'!
3" REt'!
4" REI'!

50 "'".. "'"7 " REI'I
80 PRINT ~(CLR1 ~

~0 REt'! RESERVE SPACE FOR I'IACH INE LANGUAGE PflOGRAt'!
1ge REM AN D CHAR ACTER GENERATOR
110 POKE ~2,26:PO KE ~6,24

12 0 REt'! TURN UP VOL Ut1E
130 POKE 36e7e,l~

140 REI'! FI LL ONE LINE ON SCREEN
150 PRINT ~ (10 OOWN}@ABCDEFGHIJKLMNOPQRSTU~

Ib0 REM PUT ~ACTER GENERATOR AT 7 1680
170 POKE 3b86~.Z55

lee REl'I CLEM OtARACTER GENERATOR WITH NlLLS
19S FOR . _ 7168 TO 767~ :~E .,":NEXT
2 "'" AD-663t1:REl'I B£GH"'ING ADDRESS OF I'L PROGRAI'l
218 READ 8 : I F 8-'>'99 Tl-£N SYS 643t1
22111 ~E AD , 8 : AD-AD<- 1
2 38 GOTO 2 1l!1
2 4" REt'!

"'" "'"26 0 DATA 32,~I , 26.162,e ,16" ,23 ,1 36 ,240,47

27" DATA 189,8.28,24,42,144,20,32, 73.26
288 DATA 189,8,ze,56,4 2,1~7 ,e. 2e,32,8 2

290 DATA 26,32 . 82 , 26 , 76 , 237 ,~ , 32 . 73 . 26

308 DATA le~,,, ,28 ,24,42 ,1 ~7 ,8. 28,32 ,e2

3 1" DATA 26 , 32,82,26,76 ,237,2~ ,32. 186,26

320 DATA 173,9 , 144 ,2"I ,255,20e, 16,173.1 76,28
33" DATA 56,42, 1 41, 1 76,28, 169 ,22~ ,14 1 , 12 , 144

34" DATA 76 ,23" ,25,17::5,176, 28 ,24 ,42,141, 176
3S fi!I DATA 28, 169, 12 7 , 141, 12, 144 , 76, 230, Z5 , 2t'12
360 DATA 282,202 , 2 " 2 , 2 0 2 ,20 2 , 2 0 2 , 202 , 9 6 , 232 ,232
37" DATA 232,232 , 232 , 232 , 232 ,232 , 96 , 32 , t 59 , Z5~

39lJ DATA 32.228 ,Z5~. 28 1 . " ,24e ,3 , 1 4 1 , l e5 , 26

39S DATA 96 . 8 , 13B,72, 152,72, t74 , 18 S ,26 , 1b0
4"" DATA ZS5, 136, 288 , 253,2e2, zee ,24e , I " 4 , 168 , l e 4
41e OATA 178.96
42i1 OATA 99'9
430 END

Listing 1. VIC-20 Basic-language CW Banner program. The
program initializes the screen and various memory pointers
and nulls the new character-generator table before poking
the machine-language program into memory. Execution is
then transferred to the machine-language program.
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straints on the top end).
Fist still curled, you ask,

"Well, how do we do a ll of
tha t?"

I'm glad you asked.

Program Explained

To get the resolution we
want from the VIC, we must
cha nge its c ha racte r-ge ne ra­
tor pointer to point to RAM
instead of ROM and then
dynam ically c hange what is
In that RNA. to define the
dots and dashes we wish to
see.

The ROM cha racter-gen­
e rator table contains eight
bytes for eac h c haracte r
that the VIC is capable of

displaying. Each of the eight
bytes defines one line of
e ight p ixels In the 8 x 8
character grid. The table re.
gJOS with the @ c ha racter
and then continues with the
alphabet, numencs, and
graphic c ha racters.

All we need to do is rede­
fine one line in each of the
first 22 c ha racte rs In the
RAM characte r generator
(@ through U), setting a bit
if a CW signa l is present and
resetting it if there IS no
signal .

Take a look at (a) in Fig. 1 .
This represents a simplified
screen on ly three c ha racters
wide which I'll use to ex-

plain what the program
does. Our th ree c haracters
on the screen are @, A, and
B. The program looks at the
most significant bit (MSB) of
byte 2. If it is low (1), then it
resets the least significant
bit (LSB) of byte 3 (2, If byte
2's MSB is high, then the LSB
of byte 3 IS set In either
case, the byte is then rotated
one bit to the left and poked
back into the character-ge n­
e rato r table In RAM. The
progra m then skips to the
next byte, byte 1, and does
the sa me thing (4 and 5). The
POTY pin of the joystick port
is then checked for a signa l.
If it is low (ind icating a sig-

na l is present), the LSB of
byte 1 is set, otherwise it is
reset (6 and 7~ Byte 1 IS ro­
tated left a nd poked.

J shou ld remind you that
the bytes we ' re messing with
above a re the first of the
eight bytes that define each
c haracter. The other seven
bytes were previously nulled
by the Basic program and
are not used. The y remain
transparent so that the on ly
things visible are the dots
a nd dashes that are defined
by the first byte .

In Fig. 1, (b) shows the
sc reen after the dots and
dashes have been moved to
the lef t by one pixe l.

1' 1" f lL I~' ~I·· ' C~ ~~~Nf' . S

~l1 lf •
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l A ;~ :~
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H.41 ~9 11
IUl 8D , ; 9'
I~•• lC E. 19
I ~I~ CA
1 41~ CA
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IAl C CA
lUi Col
LAIE :~

I/,<If CA
1A5I [I
l A~1 .,
I A~l Ee
L A~ [S
l A~l I ~

I_55 E'
IA5. ss
IASI 18
I A~8 E8
IAS9 €S
I ~ ~~ ..
l~li

lAS! 'j ' f f F
lASf 21 H H

IAol C" "
l AOl f. ' l
lAO' .~ 19 I'
IAle ..,•.,..
Ill; H,...
I_ A i/;

lA09 Ie

llo!>t '8
l •• t· I i
1106t AI: .1 I ~

IAIl A~ fF
1All sa
1 ~ 1~ ~~ FD
1A7. c.
IAIl D~ FS
LAi9 ••
I ~'A lIE
LAII U
IA7C ..
lAID . 1

Listing 2. The object code produced by th is program is con­
tained with in the DATA lines of the program in Listing 1.
Mnemonics used in this listing are a modified form of those
commonly used. (The "t" attached to some of the above
mnemonics (LDXI, for example) means " immediate." ROLA
means "rotate the contents of the accumulator Jeh one bit,"
as opposed to ROLX, wh ich does the same to the X register.)
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Fig. 2. Usable interface for converting your HF rig's audio to a
TTL signal for the VIC-lO. Do nor omit the 22k resistor at the
output.

lure included is the ability to
vary the speed of the char­
acters moving across the
screen. All you need to do is
touch any of the keys on the
keyboard to affect the
speed. The letter keys are
among the slowest, while
RETURN and RUN/STOP
are the fastest. The faster
the code is coming from the
rig, the faster you' ll want the

Kudos

I'd like to thank Skeete r
N3HB for the o riginal idea
for the CW Banner project
His was written fo r a home­
brew 6800 machine . I wrote
the 6502 version for the VIC
after ga in in g expe rience
writing one for an 8085/
TMS9918A home brew.•

For those of us who like to
go our own way, Fig. 2 is the
c ircuit I'm using to co nve rt
the rig's audio to the
+S/Q.-volt signal that the
VIC requ ires. Be sure to in­
c lude the 22k-Qhm re sistor
in series (as shown) between
th is c ircu it and the VI C.

may not be compatible with
Kantronics' hardware. But
changing the value of POTY
in line 190 of the assembly
listing to the input address
that Kantronics uses and (if
necesservl the logic used in
the RITECHAR routine be­
ginning at line 480 should do
the trick.

display to move; o therw-ise,
the dots and dashes wi ll be
vel)' short and hard to see.
However, the slowe r the dis­
play speed, the more dots
and dashes that can be d is­
played on the screen at one
time.

The Basic program (l.ist­
ing 1) does the following:
eln line 110, a part of RAM
is reserved for the machine­
la nguage program. line 170
turn s up the so und Then in
line 150, twentv-two charac­
ters are printed across the
screen. These are the char­
acters which wi ll be rede­
f ined as dots and dashes.
e Next, in line 170, th e char­
acter-generator table is
moved to RAM and line 190
fills the table w ith zeros .
e Last, lines 21Q.-230 poke
the machine-language pro-­
gram into memorv and the n
transfer control to that pro-­
gram.

Hardware Required

The program as written

TT L OUT

£Ulloa '"~

...
'"..f T.... ' NG". • .. ..

"Oll~' ""
I 1OO~1l Il' • ..."
I ... •

~"' Il '.'
100

"'

, ,~ . (...
r-J • •

,• , ~ll KIl

2'KO

J:

•

In addition to redefining
our 22 characters, the pro­
gram w ill turn the audio on
and off (see lines 560, 570,
640. and 650 in the assembly
listing). This is an advantage

, if your rig's audio is muted
or disappears because you
have stuck a patch cord into
the headset/external speak­
er jack.

O ne other desirable fea-

~rblt
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Paul TerwiJliget KB2WM
54 Derry St
Merrimack NH 0.3054

Homemade Defroster Shutoff
This simple gadget has nothing to do with amateur radio,

but it's a neat little project anyway.

Fig. 2. Schematic of the timer c ircuit.
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and R4 ensure a low voltage
at pin 2 for a fraction of a
second after power is ap­
plied . R5 guarantees a rapid
discharge of C3 whe n power
is removed. al lowing the cir­
cuit to be reset a nd resta rted
quickly. R1 and C1 are a sim­
ple supply filter. The output
of the 555 (pin 3) will be at
zero vo lts when off (o r when
power is removed) and at
about one volt less than the
supply voltage when on.

There are at least three
ways to configure the
defroster d rive circuit (R6.
Q1 , 81. K1) F;gs 3(a), 3(b),
and 4 show the choices.
With the circuit of Fig. 3(a},
the exact timer output
voltage does not make
much difference; the key is
to dr ive Q1 into saturation.
When Q1 is saturated. its
collector-to-emitter vo ltage
is very smalI. so the voltage
applied to the relay and in­
dicator light is nearly the
supply voltage. In addition.
power dissipation in the
tra nsisto r will be minimized.

If the circuit of Fig. 3(b) is
used. Q1 will not be driven
into saturation but will act
like a large-signa l emitter
follower. Available drive for
the re lay will be about 2
volts less than the supply
voltage due to the base­
emitter drop across Q1 . the
drop in R6. and the limited
maximum voltage at the 555
output. Power dissipation in
Q1 will be increased be-

altered . other than to cut
wires. (2) There was to be no
power consumption when
the power-control switch
was off. (3) The existing pilot
light should indicate whe n
power was applied to the
defroster grid. (4) It should
be possible to reset o r tum
off the defroster timer at
any time. (5) The circ uit
should be able to cope with
power-supply va riations and
norse.

Circuit Description

Fig. 2 shows the circuit
that evolved from the de­
sign goals . A 555 t imer chip
was chosen as the control
element. R2 and C2 are the
timing compone nts. The
values shown produce an
on-time of approximately
four minutes. This has prov­
e n to be adequate for most
situations. Increasing the
value of R2 will increase the
on-time. and vice ve rsa. The
re lationship between R2 and
the on-time is roughly linear:
doubling R2 doubles the on­
time.

I have shown power-sup­
ply connections as going to
+14 V. These connections
are rea lly to the positive side
of the car's battery, and the
voltage may not be exactly
14. The c ircu it will fu nction
over a wide range of supply
vo ltages, however. so this is
not a problem.

The 555 is triggered by a
low voltage (less than one
thi rd the supply) at pin 2. C3

Il. '0..
0 ' • (If"f

OErROS T
GRID

with a fan that cleared the
rear window by blowing the
car interior's air at it Mar­
ginal performance and a de­
sire to mount a hi-f speake r
in its place had resulted in
re placing the fan with a
stick-on grid defroster. This
after-market unit did not
have a relay to control the
defroster power: all the cur­
rent flows directly through
the switch .

Since I had dec ided to
build a timer c irc uit, it
seemed a good idea to in­
stall a simi lar design for th is
afte r-market, re lay-less de­
froster.

As a first step. seve ra l de­
sign goals for the timer were
developed . (1) The existing
defroster was no t to be

..

. ~

Fig. 1. The existing defroster circuit.
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Is your car equipped with
an electric rear-window

defroster grid? Have you
ever turned it on and fo rgot­
ten about it until several
days later? No? then don' t
bother reading any further .

Being somewhat absent­
minded. this problem has
been with me for years. I
finally became motivated to
build some type of auto­
matic shut-off circuit when I
purchased a new ca r. This
ca r had a factory-installed
defroster that was con­
trolled by a n on/off switch
without a shut-off featu re,
and I fe lt my ne w "toy"
deserved better than that.
The original contro l scheme
is shown in Fig. 1.

MyoId car was equipped



Fig. 4. Output circuit for a relay-less system.

Fig. 3(b). Alternative output
circuit for use when relay is
hard to access.

grees centigrade-the circu it
s t ill wo rked we ll when
te m pe ratu res d ropped to
about minus 15° C. A military
temperature range ( - 55° to
+ 125° C) version, an SE555
fo r example , would inc rea se
low-te m pe rature reliab ili ty,
but I ha ve not been able to
locate a source for th is ver­
sion.•

package . A sugges ted meth­
od fo r using th is type of
switc h/light co m binatio n is
shown in Fig. 5.

As w ith any e lectronics,
ca re shou ld be taken to in­
stall the c ircu it so that it w ill
not acc identa lly contact
meta l a nd short o ut. J c hose
to let the c ircu it be sup­
ported by its connect ing
w ires and insulated it by
wrapping it in severa l la ye rs
of e lectrica l tape.

"Pllor
u ••,

Fig. 3(a). Preferred output circuit.
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Final Comments

All three t imer ci rcu its
have been tested in my ca rs.
Although the t imer c hip J

used (an NE555) is rated for
the "com me rc ia l" tempera­
ture range - zero to 70 de-

t imers J have constructed
used d iffe rent com ponent
va lues! Just make sure Q1
will saturate a nd that the po­
tential on pin 2 of the 555
will rise a bove 5 volts af ter
C3 charges.

Installation

Finding a co nvenient lo­
cation for the t ime r may be
the most diffi cult part of the
project. especia lly if a fac to­
ry-insta lled defroster a nd
switc h a re to be modif ied.
There is usua lly very little
extra space behind the das h­
boa rd, and Murphy's Law
says that if there is extra
space it will be located so as
to be le ast usefu l.

If a relay is not used . an
acceptable solution m ight
be to mount the t imer right
at the defroster grid's ter­
minals o r just on the other
side of w hatever hole the
w ires go through. Since the
circuit can be made reason­
a bly sma ll , it might not be
object ionable if left in the
open.

After-market add-on de­
froste rs should make fo r a n
easier job. There is probably
enough room near the
switc h to install the circu it.

Many defroste r switc hes
have an indicator light in­
corporated into the sa me
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cause of inc reased coJlec­
tor-to-emitter voltage.

I recomme nd using the
circuit of Fig. 3(a) when pos­
sible, but w hen the connec­
t ions to the relay coi l are d if­
fic ult to ac cess, it may be
easier to use the configura­
t ion of Fig. 3(b).

Use Without a Relay

Due to the high current in
most grid-type de frosters (10
Amperes or more), it is not
advisab le to d rive the de­
froste r d irect ly with this cir­
cuit. If it is des ired to e limi­
na te the re lay, the circuit
shown in Fig. 4 may be e m­
ploye d. The added transis­
tor, Q 2, is to boost the cur­
rent a pplied to the base of
Q1 to ensure that it is satu­
rated (minim um power d issi­
pation). Q1 still may dissi­
pate several Watts, so a heat
sink should be use d.

Construction

l ayout and construction
sty le a re not c ri tica l. r chose
to use a sma ll piece of
punc hed phenolic board for
the timer a nd poin t-to-point
wiring.

R2 and C2 are the on ly
components w ith somewhat
critica l values. Most other
components can be of what­
ever va lues exist in you r
junk box. Every one of the

Fig. 5. Tak ing advantage of a combined switch/light
assembly.
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RTTY LOOP

ecee 01 the large' part s lobber s In your
artla 10 lind this s ....itch, To help sh ie ld the

276-2009
276-2016

'-­
271·1330
,~

271·1328
271-1321
271·1 335
271-217
271 ·218
Jameco MY .000t7110(l

Marc I. Leavey. M.D. WA3AJR
6 Jenny Lane
Pik.esville MD 21208

Ch.'~ up another victory lor the pirates.
Calm down Pittsburgh, net the aMI'S that
played OUf Orioles a l ew years back , I am
talking abolJI the sortwa,e val lely.

t have been gently nudging my acqua in­
tance QI,It w" l t, Clay Abrams. 10 try to
adapt some ot his cece" RTTV sol""".
to the.-.r _sions alttle TRS-8OC Col·
Of Comput"..- and to add disk CIlp"biti.
ties. Well , Clay has written me that , lor •
vlIriMy 01 fNsons. such a ~Ion will not
be lorll.coming. One 01 the INjor fNSOIIS
thaI Clay has COfTle to this decision Is lhat
the<e &PPM" to be a t>uoe number of
booIleQged copies 0 1 his ,.pe-ba.sed pro­

Ilrams in ci'culat ion. Huge , tllat ia. when
eotnp"'ed to the f\tJmt>er he toes sold. So
Clay h• • come to the conclusion lhat It is
not ""Ofth inYetllinll la rge amount. 01lime
and ,w".' Into a program only 10 have It
circulated ..f.....bil,t-sl yle" belw....n bud­
d ies. Flalle ry Is nice, but 11 don 't pay t he
bill s.

So look 101' more of Clay's work not In a
ca.talog, but in lhe pages of this and other
magazinn. By publIshing wha t he ...... ites.
he can ,e a lize a lelu'n on his ellort ilnd
ma ke I". informa tion avai lable to inle<·
ested indl vidu<lls.

As for my ellM s illong lhe same lines.
I a m conllnuing 10 daDble and will eilher
pucliSll a set 01 ,ouliOl!'S here lin serial
laSlllonl or Iry 10 organize tt>em into a n iI"

Ilc le lor irodepei lOei ol publicatlOll. Slay

'"~Along IheSe lines, rega.ds to F,ank
F,e\<ls KBlQJ wl'IO is us ing a CoCo undef
Cl a y's or igInal ",ogram. Keoop up the
spirilS. Frank , Wilh Ihe c apabilitIes lnhe ,·
ent in the CoCo, I am sure Ihal a program
....ill appear on the sce ne .... hic h .... 111 mn
rings around those a vailabla lor other
small compute ,s.

Along the line 01 uselull idbita cumes a
IeIler Irom Ocean Cily, Ma ryla nd , In Ih ia
vacation haY9fl of Ma ryla nd lives J im C0n­
ner W3HCE, an old-lime RTTY bull I,om
Ihe "o ld achool ," as he puIS il. Jim la an
acl lve amateur on the Maryla nd eaalem
shore, using a tocart ....o-rneter repeater tor
VH F RTTY ope,allon, He picked up Ihe
ne.... Hea thkil HO-3030 RTTY terminal In·
tertace. This 1250 DO. is a combined I"r·
mlnal unll alld AFSK generalOl" . sorl 0 1 a
RTTY 1TloOOem. ...hich appears to l\ilve
great capabllit ies (.,;cordi ng to the cata·
log b1urb~ Maybe I can convince Benton
Harbor to spring lor some more inlorma·
lion on il in t.... fulure.

"""",ay. J im thought that the lIlihly 01
lhe HD-3030 WOUld tie fInI'Ulnced if an in­
lerface DeI ....een II and h is piles 01 I\iIm
gea, COUld be oesigned. Hia inlenl was 10
be able to operat e atlher on Morse or
RTTY on both lhe HF and VHF bands . al·
lowing for monitoring of the s ignaTs and
control of the transmitte' push-lo-talk
(PTT) line; leaturea ....hich tne Hl).303O
la c ks.

All a ck lng the PTT problem head on, Jim
loulld that ....hile the volce-operaled Irana·
mit s ....ltch (VOX) on most HF I",nsmillers
allOWed operation unmodified ilh that
mode. lhere ....s noconven,ent ay 10 k"y
the PTT line on thoe VHF transmill ... . Oig­
g ing into t"" HD-3030 revealed thaI the
send-receive PUs.h--tlutton is a doubIe-p()Ie

Sw;letI, ...ith only one pol" being used.
Running. wir. trom lhe unused 'lide 01
lhe swllch 10 Pin 23 on t"" 0B-2!> eceeee­
tor, an U<WStId Pin. a lld to g,ound on the
Olher eioe of lhe s wilch ",twilled a~
nienl aOded PTT a"'itch. ap",oprialely
la beled . ....ith m inima l modif icat ion 10 the
HD-3030 n eeu

He Ihe n used a four·pos ilion . seven·
pore rotary s .... itch to select ",h ich 01 four
modes-VHF MCW, VHF RTTY, HF ew.
or HF RTTY-is to be ope,ated. The
swilch used I! • Can tralab PA·l027, an

PARTS LIST

cabinet
1 Swilch, rotary. Centralab PA.102718 Pole. 5 Pos lliOn)
1 Cabinet
2 4-pin m Ike tocI<eta
2 ~n m it" plugs
5 Phono sockets
5 Phono plug!
1 3" PM speake<
5 LEOs ..../holder
I 25-pln sockSI (0·25)
1 2~pln plug (0·25)
1 Hood lor 0·25 plug
1 SPOT cenler-ort toggle s .... ltch
1 330-0hm, 114·Wa tl res is tor
1 Knob ....lllIdlca lor (lor a....itch)
1 Knob {for volume conl ro l)
1 Ac line f;ord
1 Fuse hOlder
1 Fuse. 1 Amp-.....,
1 Po-«er Iranlfonner, 6.3 V, 300 rnA

4 Rectifiet dIOdes. 1N4l)()l
1 Capacllor. 1lXlO"F.35V
1 Cap.Kitor. to"F.3SV
1 VOI lage r"llulator, 780!>, 5 V
1 330-0hm, 11.·W.n fesi!tOl"

AI Ampllt lef
1 Op amp. LM386 IC
1 8--pin IC socket
1 ~F. t8--V c.plcilor
1 O.OS",F eree capacitor
1 O.l·j< F disc c a pa c itor
1 O.Ol",F disc ca pac llOl
1 lQ.Ohm, 11.·W.ll rtlaiSIOl
1 lOk.()hm volu me control

AIOscillalor
2 2N2222 If.n. iaIOl"S
1 2N3904 tfanslstor
2 91k.Qhm, 114-W.n " tS,stOl"S
1 4.7k-ot>m. 1/4W a ll rtlSiSIOl"
1 18Ok.otlm. 1/"'W.ll ' tlSiSlor
1 3.3II.Qhm, 114-W.n ,,,,,istor
1 1k.Qhm. lM·W.n fesi!lor
1 1Ok.Qhm, 1I4Wall fflSi alor
1 5k.Qhm. PC-Iypot potenl lomeler
1 1Ok.Qhm, PC-tyPtl potentiometer
2 0.0047",F mylar™ c a pa ci tors

elght ·pole, live-pos itio n s ",ltch .... hic h is
only pa rtially used. You may ha.e 10 try

",,,,,
274-(102
274-001

"'-'"
"...",.,,..
areoec
276-1548
276-1547
276·1549
275-325
271·1315
274-.414
274-4t 5
27&-12'56

".,.,
270-1273

273-1384
276-1101
272·10111
272- 101 3
276-1770
271·1315

276-1]31
276-1995
272-1029
272·13-4
272-135
272-131
271-1301
271-1721
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Fig. I . HD-3030 "'ir ing modifications.
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F' i IJ. 2. Th'. Circui l tldf1S IIfl IlIJa,o output fO the HD-3030. Fig. • . An ~tily COfIS!fucre<1!)-'IOII powe< suppl~

Fig_ 3. A twin-T /Judio oscilla/or uS" d /0 generate Me W

..,. M ve receiyed quite a lew listings a nd Will
put lhl!m ai l toga ther lor you' I!njoyment. I
will a lso haye the usual oecemce- strop­

ping spree. a laat ure I know you a njoy by
your comments. A lso. the l irst lou, issues
01 "RTTY loop" eeuacts remain aVIII·
able. Send $2.00 10< each issue desued
w.,h a setl-add'essed, s la mped envelope
IOf each issue 10 the lbove ilddres•. II you
would li~e iI hSllng ot whars aYalla ble .
jusl seod U", SASE. I especia lly ilppre­
cia le a ll lhe nICe commer"s I M ... _
r~Ying la lely. part M;ulilrty those -"M;h
say that _ lhe ""* 73 arri""",. tile "~I

place you lurn is bac~ '-e. to " RTTY
loop' "

r

Shac~ Can be fou nd in the J ameco cllalog
or on the wa ll 01 an inde pendenl ereeucr­
tee store. It would a ppea r tha t e ven il you
live in the middle 01 nOWhere , you should
be a ble to obtain Ihe parts by mail orde,

Jim driV9S lhe H D-JOJO a nd hiS RTTY
Slation With a p<ogram running on a TRS­
llOC. He did not speci fy whic h p<ogram I'lOl
..eee. but I would no! daubl it II is Cla y
Ablilms ' NEWRTlY thaI ..... lal~"" abOul
earlit!<. Well . Jim. Ihis kx>ks h ~ e a -V "fie
piece ot *Ofl<. aAll t a m Sure that the
C,QW(I appreeiales your SI'III"ng ' I wltll us.

Far thOSe ot you whO haW! been Iook,ng
IOf RTlY ma,lbO.es. tile coming monthS'
MRTTY LoopsM will be just tile t lc~et I

SATELLITES

•
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Free Antenna Accessories Catalog

USING TH E AO·10 APOGEE PREDICTIONS
Apogee prediclions 10< lhe monlh of NOvember arl! provided IOf three secliOnS oIlhe Un,l·

ed Stiles: Washington DC al 39N nw. KaMaS al 39N 95W, and Ca l,fornia at 381\1 12M
Ti~ are In UTC and apagee In this ease is mean aro::wnaly 128 rOllflded 10 tile nearest
....r>oIe nour. Use tlled\ar1 as a guide in 1'''''''11 your ani......... I~ I,ne-Iune Ille aZlfnull'l and
"'-aloon Yal.- 10 peak Ille satell,te's beac:on SIgf\llL It you reqUire more aocurate orbtal
prediction$. conlac:1 AMSAT al PO Box 'Z1. Washington DC 2\XlU

v....SH KANSAS CALI F
ORBIT DAY T IME AZ EL ' Z EL 'Z EL
~ ~. -......_~~ ~ ~~ ~......._...~~..._.._.._......_...
1374 I 22 00 140 ' 9 I I , 46 93 24
1376 2 21 00 122 " 104 37 as "13 78 3 2100 1 18 46 10 2 31 84 9
1380 4 2000 107 38 93 23 77 I
1381 s 0800 280 3
138 2 , 1900 97 29 8 ' 14
1383 6 0700 274 13
1384 6 1900 9' 23 84 8
138 5 7 0 600 284 I 269 22
1386 7 180 0 87 14 77 0
1387 8 0600 279 4 263 26
1388 8 1700 80 6
1389 9 0500 284 0 273 13 "6 36
1390 9 17 00 79 0
1Jq 1 10 0 400 278 8 267 23 247 46
139 3 II 0 400 273 II 26 1 26 238 48
1395 12 0300 267 21 "3 36 223 S7
1397 13 0 200 260 31 244 " 20 2 63
1399 14 0 200 "3 34 23' 48 18 8 62
14 0 1 " 0100 244 43 220 '6 161 6 2
1403 16 0000 23 1 sa 198 6 2 137 57
140 5 17 0000 221 " 18 ' 60 132 S7
1407 17 2300 201 60 160 60 117 44
1409 18 2200 17 ' 62 138 ' 6 10' 36
14 1I 19 2200 164 " 132 '0 I D4 30
1413 20 2100 141 " 117 43 95 21
141 5 21 20 00 124 49 106 34 87 12
1417 22 2000 12 1 43 104 28 86 6
1419 23 1900 109 35 95 20
14 20 24 0600 277 9
14 21 24 1800 99 26 87 II
14 22 zs 0600 272 12
1423 zs 1700 91 I7 80 3
14 24 26 0500 281 0 2., 22
142 5 26 17 00 89 12
14 26 27 "7 9 " 8 32
14 27 27 1600 82 3
1428 28 0400 270 12 " 2 34
14 30 29 0 300 27' 7 264 22 242 44
1432 3D 0200 269 I7 "6 32 229 S3

.,
o::.-~

i;::....,
~

!& ......
. ~

0
"<,

,ignal. Th"refore, Jim used a classic cir­
ecn. the hllin.T audio oscillator, to QefJer­
ate the audio wa.elorm which 1fle c0m­

pute< can lurn on and oU in Ofdel' to l,ans­
m. t MCW. This circuit is shown in Fig. 3.

A rather convenl,~1 li....voll powe<

supply runs tile whOle Ihl"ll. aAll J,m's
_sion is SIlown in Fig. • ExceptlOf tile
c.ntrllab S.,leIl. a ll of lhe part, used in
lhe Interlac:e are aYa,la~ IrQl'l'l 1 Ya"e1y
of sources. Tile paris list (II"" a RadiO
SI\IoC ~ part number 10< all parts a.a,lable
I"""• . TI\O$e1_lhat a re no l ea rned alllle

04 W2VS Antenna Traps
Add these traps 10 your dipole and

get low SWR on 2 to 6 bands. depen­
ding on how many you add . Antenna
wire and custom kil s also available

,
•,

• ,
~

~ Coaxial Antenna Relays
• • Remotely select up to 9 antennas• ,, • trom your transmrtter. usmq only one

• ccaeat cable Enviroomentahzed . hogh~, " power and low loss

Send For Yours Today ..
Don't delay Call or write tocay . and

we will send you tree literature whICh
futly describes our Ham antenna ac­
cessory product line .

Dea ler inquiries a lso welcome.
~ ,~

Our baluna. center Insulators and ,n­
sulators have been preferred lor 20
years by Hams , Indus try. and the armed
forces Protect against TVI and lightning
1 8-200 MHz

W2AU and W20U Balunst

6H3 Klnn . St.. En l Syr.c..... 1\1 . 13051
Toll Fr.. 1·800-U8·1 666 TWJl n 00541 .0493

NY IHII AKIC.nada ICotilc t) 315-'131.3953

cabling hom t1 oati01l (1, Ina wires betwefln
lha HD-3030 and the Interrace box we<e atl

enclosed in a tHaided $Ilield removed
from anolo coa xi.1 C&ble. F ig. 1 StlOws 1I>e

WII '''ll 01 1"" main ;" te<face unot.
se-al aux'l,ary llQaros _II alSO COI'l­

seructed to adCI a tllW leah...es tlere and
,-.. Fill_ 2 S/>OW$ • ,n\lIli .ud,o a mpli­
her. bol5ed on lhe LM366 opamp. -.t1ich "
lJsed 10 dr,.... a !WmI1I $pIN.... * ,t h ", 'fIe<

I"" !fansm,t or ,ec;...... audlQ. .... Ithough

the HD-3030 is a~ 10 fec;el..., modulated

ON (Me W). it u.nnol geneorat. Ihis ty~ 01
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SPECIAL EVENTS
Llstmgs In "'is cohJmn a,. fNO'OK1f1d ,,"ot

charge on a SPlc.lI .ailatl~ tl.Is is . The /oJ­

10" "'9 In/wma tlOfl should tl.IlncludfKJ itt
every announcemtlYlt.' sponsw. _ "" fhlll,
11m".pI«;e. aI)', arall. ~m,.- chatge I"~

any~ 'ea/ures. talk·Ift /tequfItICIQ. and t r...

_ 0/ whom to OOt>,act lot' 'un"", ",tom>.
/>on.A~1Smua re. ,1JC8""" tit' 73
Magazw>e tly If>f' II'S/ ot lhe man"', IwO

mon/ha pnot 10 the man/ll /If whICh the .......,

takes,.... "'~ 10EI1i~ 0tIic«J, 73 Mag­
azine, PIne St~~~ NH 03458-

AlBUQUEROUE NM
NOV 3

The UNM ARC and the Wesl$ide ARC
...11 ;omtly SPQnSOf a 1"" lgal e , wapfest on
"-Iber 3. 19&&. from 10:00 am 10 2;()()

pm MST, on lhe UNM North Campus pa'k.
'''0101, corner 01 Uni_slly Boulevard and
Tucker A........... Albuquerque "1M. Admi.
SIOfl IS tree; b"''ll your own tables as none
...11 be furnished hlk~n on 147.75/14715
101 Hz and "'9.31""'.3 'epe&lers. For furlhef
inlormal,on, send an SASE 10 Gary Bone­
bra~e KBBI, 974 A,kansas SE, RIO Rancho
NM 87124. Rober! Stupp WB5YYX , &t8
Marqu is Ollye NE, A lbuquerque NM
87123. or Jay M,lIer WA5WHN. 4613 J upi ·
ter NW, Albuquerque NM 87 107, or yia
3.939 114Hz, 0100 UTC dally.

SOUTH GREENSBURG PA
NOV 3

leMllh annual hamfesl on Saturday, No­
WN'Abar 3. 1964, al 51. Bruno's Church,
SOulh GfMflSbu.g PA. Ticket s are $2.00
NCh or 3 lor $5.00; indoor llea-matket
t.t>les are $5.00. RefreshmenlS and food
will be ayallable. Talk';tt on 14T.7lIJ.18. For
fUrl"'" informal lon. advance Ilckets, or
lables, conlacl Ronald NaYiglia WA3HOL,
or _ ile FARe. PO eo. 236, Greensburg
PA 15601.

SEllERSVIl l E PA

NO"
The R F. Hill Amaloor R;adio Club will

hOld lit annual indoor Winterlesl on Sun.
oay, Nori>o"b,ri 4, 19&&, beginning et 8:00
am, at the Sellersville National Guard Ar·
mory (located approI imately 5 miles I,om
the Pennridge Airport, halfway bet wee"
Phlladelptl ia and Allentown, near the
;unc:11on 01 PA Roules 309 and 563). SeI·
IersYil1e PA. Enlry is 5.2.00 and ~m
spouse a(ld ch ild'en are admilled rree
when accompanied by a paying ham. In.
door spaces~' )( 61 are So6.00 each and
outdoor s~ (1 patking-space-width
Irontagel a,,, $4.00 each. The purchaSflf 01
vendor space will 'ftC"i"" a single admis·
slon and must suPpl y his own l able. Food
will be available on lhe premises and res­
lauranlt ar" nearby. Talk·in on 145.191Rl,
1.a88/l(Rl. and 1046.52 (simple~~ For ven·
dor·spac" reservations , wri te PO 80. 29,
COlmar PA 18915. or phone (215~721-0278

(call will be retumed collect dU'ing Ihe

_nlngf, Beeaun th."a 1$ no discount for
advance purcha ae o t "n try, bUY""$ ar" en­
cou raged to purchaae admlnlon at the
gate.

GRAYSLAKE n
NOV a

Tlle Waukegan Ciyll Air Patrol wil l hold
its 4th a<WHJal ham'esl on SUnday, NQYtI....
bar a. 196<1. from 0700 10 1700, at Lake
County FairgrOUnds, Rtes. 45 and 120,
Grayslake IL Admlselon 1$ $3.00 "'nd
tables are $5.00, For furlller informa tion
and '",..,...aUona, send an SASE to CAP,
637 Emerald. Mundelein Il 60060.

TAYlOR IlI I
NOV4

The RADAR elghlh annual Swap and
SIlOP will be held on November 4. 19&&,
f,om 8:00 am 10 3.-'00 pm. at Kennedy High
School in Taylor MI. Acl iYilies and forums
are acr-luled and Ir.. park ing ... 11 be

ayailable. For mora in forma tion, -..:t an
SASE 10 RADAR. Inc., PO eo. 388, Taylor
1.4148180. or ca ll PI3)-2li!I·2298.

MONTVALE NJ
NOV 10

The Slaleli .... RadIO Cl ub 01 New York
and New Jersey will IloId Rad,oE~po '8.a
on Saturday, No..."oeer 10, 1964, begin.
ning at 6:00 am. ,ain or shi.... , at Pascack
Hill s Hig'" Sctlool , Grand A.enue and
Spring Valley Roall , Monlyale NJ , Ta~e

N_ York Slate Th'uway aoutt\ to the
Schoolhouse Road eoil , tllefl aouUl on
Schoolhou:selSpring Valley Road; or ta ~e

Garden Slate Parkway north 10 exIt 172,
then easl on Grand Avenue. Dona tions are
$3,00 each (available only at galel, Tables
ale 110,00 by mail prior 10 Oc tobe< 31s1

and $13.00 at the gate: tallgaters' fen are
$5.00 by mall prior to octeeer 31st and
$7,00 at the ga te. Doors open tee . endor
setups at 6:00 am. Features Will Include
FCC license e~ams through E~tra class,
OX l ilms and forums, muUirr-!la pn>
grams, a tr anSGeiver clinic (HTs checked
tree 01 charge). a rood coocess lon, and
ample periling. Talk·in on 1.l.6.835 ,epeater
and 1.l.6.565 simple~. For rUflhef Informa·
t lon, contaCl Robert Greenqulsl. PO eoI
325, Mont>oal" NJ, or phone (201)«i6-3902,
day or """""ing.

WEST CONCORD iliA
NOV 10

The 35th annual New England DXec
Oi...- will be held on November 10, 19&&.
at lhe Concord lodge 01 Elks. Baker A_
hUll, West Concord MA (near Roules 2 and
62). Acl lYilies will begin et 2;()() pm wll h a
vanely 01 OX lalks "'nd slide programa in­
cl ud Ing yideo l apes 01 VU7'NCV and
XU1SS. The Cflaroe!Of the alternoon ses­
sion is 5.2.00. The cocklail hour ""'; 11 be at
6:00 pm and al 7:30 pm. a severH:OU.5e.

family-slyte roast beef ll,,""'" will be
served. The banquet speaker will be Fred
Laun K3ZO (eo-H5 1ABO). The cha'O" for
the ........i"O is $14.95. For more inrormac
tion. contiloCl SIeve Toll K1ST. 12 Phytmor
on.... Westboro MA 01581.

WEST MONROE LA
NOV 10

The Twin City Hams will Spon$l)l" an all·
indoor hamfest on salurday,~ 10,
198.a, f,om 9:00 am 10 3:00 pm, allhe C0n­
vention Cenler, N, 71h Street , West Man.
roe LA. Features will incfude eoams, awap
tables, new-equipmenl dealers, and a
ladies ' prog,am. Talk';n on 1-«125165. For

DENTRON -,,,
Div. of Collco Electro nics , Inc.

223 Nort h M ic h fg a n Avenue - P OBox _848
Edgerto n , Omo 43517

419-298-2346
0 ,,101 Sial. Call Tolf fREE 1·1(10.' 22-6898

SPECIFICATIONS QRV·1
All Solid state construction
Four-place digital display
No tune-up
Full break.J" CW
Internal adjust CW sJdetone volume
'5' meter for receive and transmit
5 Witts power output CW
Battery opeqtlon possi~ due to low current
consumpUon
Tnmsmitter spurious emissions all down 40 DB
Direct c:onverskwl receMt-
CW nanow and wide positions lor recei¥e
Reoen:-ef sensitivity: o.s uV 1()d)sn(N
IDEAL AS A BEGINNER'S RIGlWON'T BUST YOUR
POCKET BOOK!

ATTENTION
SUBSCRIBERS
We occasionally make our mailing list

available to other companies or organiza·
tions with products or services which we
feel might be of in teres t to you. If you prefer
that your name be deleted from such a ttst,
please fill out the coupon below or affix a
copy of your mailing label and mail it to:

C.W . Co m m u n ica tio n slPeterb o ro ugh
73: Amateur Radio's Tech n ical Journal

PO Box 93 1
Farmingdale. NY 11737

---------- --------- - -,IPlease delete my name from mailing lists sent I
I to other companies or organiza tions. I
I I
Iname :
Iaddress I
Icity s tate zip I
----------- - - - - - - - - - - -

NEW PRODUCT

00 ~'"
~" I't,IT V
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OAK PARK MI
NOV 25

GREENSBORO NC
NOV 2" · 25

The 41h annual Greale<Greensboro Hlllm·
lest will be held on November 24-25. 1964,
trom 9:00 am to 5:00 pm, at the Nali onal
Guard Armory, 1100 Frankli n BoullWard.
G,eensbOro NC, For advance lickets, send
an SASE to F'IId Redmon "1"000, 2:lO5
Shefwoorj Slflllll. GreensborO NC 270t03
For dealers' ID8C8, lablIIs. and IIN-marlo.et
Inlorma-tlOn, contact Coy Hennis W04NHl

at 19191-294-2&41.

PLYMOIJT'" MA
HOV22

A speci;lll_1 , ta tion (WAINpo! trom
Plymouth, Mau achusetts j Americ,, 's
HometO\lltnj wm be sponsored by the WhI t·
rnan Amaleur RadIO C1uO " nd PllfTlOth
Planlalion on ThanksgiVIng Dilly, Novem­
be.- 22, 1984, An al1racti "9 cernucate SUI t·
aDle lor tra ming WIll be issued 10 any lor·
eign or domestiCamat eur whOmakes ceo­
l ;IIcl wi1tl th is si al Ion. whi ch will operale
from 9:00 am unti l 3:00 pm. The sl;lllion will
be in oper ation al the Plimolh Plantation
trom an indoor Slle in lhe museum', 1621
Pilgt.m ViIlIllOll,

F,equencies ;II'e as lallows: 1300 to
1-00 GMT-21--260 101HZ; 1-00 to 1730
GMT_7.280 MH;z % ORN and/or 7.050
101Hz .cwI; 1130 to 2000 GMT_21 .385
MHz; 1300 to 1600 GMT- 1" .256 MHZ or
1•. I80 MHZ; 140010 15OO GMT- l " .025:t
ORM; 1600 10 2000 GMT-1" .345 MHz
The<e will be limlled 2·mel e< oper alion on
Ihe local club repealer (tent ali ye):
141.2251.835 and 146,52 si mple• .

A UK club slatlon is p lanning 10 part ic i·
pate: GB2UST IUnrted stares ThanksglY'
in.gl all 20m and 15m and GB4UST on 80m
and 4Om; lhey ha.... some lorty lIeres i"
which 10eorecl alllennas.

To rec;e;ve a CI!'rIllrcale. send proot at
c;ontact and Sl .00or lour IRCs to the WhIt ·
man ARC. PO 8o• .ca. Whilman lol A 02382

The Oak Park H,gh School Electronics
Club wi ll h-old its 151h annual Swap 'N'
Shop on Thanksg iving Sunday, November
25, 1984, trom 6:00 am 10 4:00 pm, at the
Oak Pafk High School, Oak Park MI, Tne
doors will open "I 8:00 am , Admission is
$2,00 and 8·1001 l aDies are SEi,OO, Retresh­
ments will be "vailaDie. For more Inl orma-
tion, send a" SASE 10 Hernlan Ga_,
o.k Park Hrgh School , 13701 o.k Park
Boulevlll,d, Oak Pafk lol l 48237, or phone

(313HI68-2675,

\ " STONY BROOK NY
'-....~ NOV 25

.....--The Radio Centr al ARC w;1I presenl the
6th annual ARRl Ham·Cenl ral on Sund ay,
Na...ember 25, 1984, I rom 9:00 am to 3:00
pm, in lhe soci.1 nail of Temple '..i;llh,
1404 Stony BrOOk Road, Stony BrOOk,
Long Island NY, General adm,ssion is
13.00 and ch.ldren undef 12 and XYLa will
be admItted I r"",. An 8-1001 table apace is
$7.00 and includea one Ir"", adm,SSron.
Doors wil l open at 7:30 am for dN.lers and
selters (ham-relallld items on~ The<e will
be l oad, drinks, and nee parkIng avail·
able. Semina.. will leatule speake,s
Gelry Hull VEtR MM'1 on the St. Paul
Is l;llnd DXpedi lion of 1983, Paul Blleman
KA2MUM wilh an OSCAR leclure and
slide Sltow, ;lind Art Greenberg W2lH ;lind
Made-llne G'eenberg W2EEO WIth an all­
tenna lectu'e. hlk~n on 14-4.5501145.150
;lind 1~.52. For reservaliOns and lTlOfe ill­
l orma tlOn, conl-el Bob Yarrnua K2RGZ. 3
HaYetl Couft, Lake G,CMl NY 11755, or
phone (5111)-981·2709 Monday through Fri­
day atter 8:00 pm,

$329
$279

•

BILLERICA MA
NOV 11

The Honeywell 1200 Raeho Club IIInd the
Waltham Amaleur RadIO Assoc ia tion ....ill
hold lheir ant\tJal amateu....ad lo and eree­
I ronics auction on Salu'day, NO\Iember
17, 1984, beginning al 10:00 am, 1111 Ihe
Honeywell Planl, 300 Concord Road, Bi l·
IlI rlca MA IExit 27 olf ac ute 3~. The,e will
be a snack bar, a bargain parts slofe, and
Ir"", IIIdmission and par king. Talk·ln on
147.721.12 and 146.041&1 (cluD-sponsored
,_teral. For morll lnforlllllll iOn, con tact
Doug Purdy N1BUS, 3 Visco Road. Sur·
tin.gton lolA 011103.

PENANG, MALAYSIA
NOV 11_11

The Malaysian .4tn.ateur RadIO Tr,O$­
,,"l1eB Society (MARTS) will host the 141h
SEANET eon...."tion on Friday, Saturday,
and Sunday, Na...ember 16-16, 1984, al the
Easlern and Oriental Hol el. Penang, Ma,
laysla , Features wi ll inc lude symposiums,
luncheons, lou,s, and rag-chewing. Fa,
more del a il s. ccotect Malcol m weer­
wood , Organizing Secretary, SEANET, PO
60. 13, Pe<IlIIng, WeSI Malays ia.

MASSILLON OH
NOV 11

The Mlllssillon aRC WIll sponsor Auc·
liOnfest 64 on November 11 , 1964, al the
MIII$8111on K of C Hllln. 0 11 Route 21, M....

Slilon Ohio. lrom 6:OO;IIm to 5:00 pm. Sell·
ers' setup is lilt 1:00 am. AdmISSIon is
52,50 in adv;llncll ;lin<! 13.50 at the dOOr ,

TaDles a' " available al 57.00 per 8--fOOl
SpaCII. Rel fl!shments afe available and
Ihere will be a sit-down dinner. There will
be plenly at tr ae park ing, The aucli on
starlS at 11 :00 am, Talk·ln on W8N P,
147.781,, 6, For advance regislfalion or in·
lormation, send an SASE 10 MARC, 920
T'emonl Avenue SW, Massil lon OH 4<1646,

will Inchlde a large i""<lOr flea market ,
commercillll vendorS. I.... H;IIm Band under
l hol drrection at l.l.rI<a M;IIlt l'lew WB9EWJ,
ancl all Clas!oeS 01, adiO e.ams (send Form
810 and an SASE to VE Coordrnator,
FWRC, PO Bo. 151 27, Fort Wayne IN
4688!i . by OCtober 26lh~ Talk~n on ,88, For
tIckets, l aDIes, or more informa tion, con­
l acl Haml esl Cha ifman AC·ARTS, PO 60.
10342, ForI Wayne IN 46851, or ca ll Dave
Smll h KAgFFT at 1219)-<193·2439,

For 2 "' ~ t ..,~
ST-142 25900
Fr e e $9,95 Mob . Qu;d Charqc Coble

ST·222 HIT (220 mH.) $279
ST-442 HIT (440 mH.) $285
L5·202 12.M FM/SSB·H /TI 5229

~~I~ I

~ 26500

FM-4033 (220-mH.).
FM-6033 (6-M.t."1 . .
FM·70331440-mH.I . . $329
fREE UPS Brow" Ship pi~ 'l · Add SI..S for C O D
N C . Res. Add 4 ' , % Soles Tox. Sor r y N o C ords .

V\dttIAMS;~o,~;c;o~~~·~S
600 LAKEDALE ROAD, DEPT. C

COLfAX, N.C. 27215
(9 19) 993 · 588 1 Noon to 10 P.M. EST

/
NORTH HAVEN CT (/ r

NOV 11 ~

FORT WAYNE IN
NOV 11

The Allen County Arml l &'Uf Rad,O Soci­
ety, lne., will SPOflSQl' the 12th Fort Wayne
Hamleal on Sunday, Na...ember 11. 1984,
I rom 8;00 am 10 4:00 pm, at the Allen
Counl y memoria l Co li seum, Coliseum
Boule'ia rd (US 30) al Parn"ll Avenue,
TiCket s are $3.00 in advance and $3,50 al
lhe door. Tables a,e $8,00 and premium
lables are $20,00. Verldor selup is from
5:00 am 10 7:00 am. lila l ables will be sold
at the door, and the nceet- and table--rese<·
yatl(ll'l deadlIne is OCI_ 20"1. Act iVIt ies

The SouIhCe<ltra l Connect ICut Amat",,'
RadIO Association (SCAAAj will I'IoId 'IS
51h annual Etecl ronics ShOw and Flelll
Mark"'l on Sunday. NCMlmber 11. 1984,
trom 9'00 am to 3:00 pm, at Ihe North
Hlllven nee-eeucn Center, Linsley st reet.
Norlh Ha"9n CT, Admission Is $' .50 and
children under 12 accompanied by an
adult will be admilled Ir"",. Tables are
110.00 in eeveeee for thl! main hall and
51200 al lhe door. (Aue<val lons are
st'ongly adIIised.l SetuP wm be al 8:00 111m.
and for new-equiprnetlt --.dots. a specillli
exhlbll .r.". wi th setup aecuflty .rrange-­
menls WIll be made avallaDl-e, There will
be load bolh llll lhe foad bOOth.nd from a
mobile C;ll.t. Feat ures will include lhe
1;11lest in ham rllldio. compulers. and elec·
I ronics. Talk·ln on 14601114661 (W1GS),
For more intormalion, directions, and res·
erv atlons (m ake c heckS payabl e 10
SCARAI, send an SASE 10 Ton~ Vanaco,e
AKI O, PO Box 81, Nort h Haven CT 0&173,
or fl/'IOfIfI (203)-484-4175 {homel or (203)­

239--5321 , ",xtens;on 311 (days).

t lOf\$ lor l he net A speci,l commemooa·
lrYeeenlhcate witt be IIIvallabie to all ama­
t..... $Ialoons 1""1 rmlke contacl ....'Ih one
O'MflrOel slaliOn. Net stalions ....ill operlllte
on tile Veterans Day ~end I rom 1200
GMT on Saturday, NOY9rTlber 10. 1984.
Ihrough 2400 GMT on Sunday, NQvemOOr

11, 1984, Primary trequencies .... ill be as
lo llows: 7285 kHz, 14,325 kHz, 21,375 kHz,
and 28,640 kHz (piUS or minus a RM). To
obta in the cer til icate, send a OSL and a
large SASE 10 the nefs manager, Al fred G.
Beutler, 36 Manchesl er Rd., EUI Aurora
NY 14052.

f OR ALL MAKII:S "­
MODELS Of A.... aTEuR
TRANSCEIVER S I (OUAR·
aNT tEO r OA 2000
w aTTS sse INPUT f OR
NOVICE AND ALL CLASS
aMATEI>Rsr ' loll PROVED
PE SIGN I

=:::;:.r',r· ~.- ·--tOi=C==::.r',r ' ··OI¢
f/!
L

STONE MOUNTAIN GA
NOV 10_11

_~ • ....r'

PRETUNEO · CO"'PLt T­
ELY ASSEMBLED · ONLY
ONE NII:AT SM A~L AN­
TENNA f OA A ~ ~ e aKOSI
E,l.l;ELLENT f Ol'l CON'
OO·S · aPARTMENTS
_ LIGHT . STRONG _
A~MOST INV!SlBLlI:l

CO""P ~t:TII: .. .... go "- R(o!5!:IU_52 _ ,._ , . ...
PL 259 __, _ ...... 30 ", 300 " I..._~ ' ft._ ._ .. ..ft ...., _...... ........ -_......, _ _-
r ,l.e· , ,_ • • _ "" , " • • u _ n . _ ._ ._ . ""ft'-_ . U ._. "'.. Lo..SWR _
. T _ ~ I'tEI:tllt:P c... , Y._
-.. "' .. __ T ", Cl'fLY AN·
Tl: NNA YOtJ I~ ~ hrfl NU l> rOR ALL BANOS · WIT'"
ANY fR ANSCE!VEP _NEW . NO BALUNS NEEPED!

BO·40·20·15·IO- - 2 I04 lt, .Modl l W eBUC . $99.SS
40 _20 _1 e ·10 _ 2 _. e . ft , • ModOl lOO1 Il1.JC . , $se,95
20 .111.10 "'.... _ 2 _aeu., Mod., 1007BUC.. $91,9 15

SENO ruu, PAICE r OA POSTPAID INSURED. PEL IN USA.
(Co...... II $ 15.00 . .... ... _'.... _c.....,.. . <Ullto_ ..~ ...
...... ...... VISA _ ",.ASTl:R CIIl'IO _ AMEA. E..PPESS.
GOo. _ _ n , .... . . Po. "306-236-5333 IIAM . 6PM
..... ....' We_~ 2-3-. ALL PftICES MAY IMCAEASE
OADER HOWl .... ........ I ,_, 10 .., _,
-... _. _ _ .. _ _ M_ .. US A. rA«: '''''0
AVAM..eLE ONLT fROM

WII:STEItN tUCTRONICS
0-. A7_ " ..... 80 ..._ ,_ " , _ 7

VETERANS DAY SPECIAL EVENT
NOV 10-11

Th" Armored Forcs Amaleur Radio Na·
tion wide Emergency Team (A FAR NETj
will spon!l()r , Veteorlllns DillY IIIctivily lor
the 1II1l1l111eur communi ly on l he ~end
of NoYember 10 IIInd 11. 1~. Member 51111'
lions ....il l partlc,pale as specillll_t Sla·

The Alford Memorial Radio Club will
host the 12th annual Stone Mounl aln
Farnvent ion on Noorember 10-11, 1~, al
Slone MountaIn Pa'k, Slone Mounlain
CiA- Hour. onSalurday are 9c00 am to 5.:00
pm and on Sunda~, 9:00 am t03:00 pm,,ld.
mission is ~.OO, which includea IIIdmis­
sion for bolh da~s, pa'kin.g at Ihe hamlest
site, and ths SalU'dlll~·nighl cookout. Ac·
tivities will l ake place at Lakeside Cenl er,
with inside dealer di spl a~s and IIghl re­
tresh menl s in l he Hospi la l i l~ Room, Th"
6one~ard Mil e will be jusl ou lside and a
full.hookup campground is adjlllcenl.
P\a.rI$ are 1111 this time 10 give e.ams, N."..
ice through blra class, al lhe Stone
Mounlain Inn on Salurday and Sunday be­

g",,'Iin.g at 8:30 am. Talk"n on 1~,161.76,

For more information, wn l e Jim Garnef
KE4BI, 490 VIllage Gr...... Court, lllDurn
GA 30247, or phone (404)-921-7588

NEWMARKET ONT CAN
NOV 10

The YorI< Region ARC will presenl lhe
61h annual Newmar~ el Flea Mar~ SI on
Salurda ~ , November 10, 1984, beginning
at 0800, al Ihe Newmar~el Commu nit~

Center, Civic Drive, Newmar~"l ~uSI norlh
01Toronto), Admission is $2,00 D$ person
and children unoer 12 will be admItted
l rea. Table renlals are 13,00 each plus
general admission and .... i l1 be he+d only
until 01100 unlns payment is made ,n ad­
yance lselup is al 0630l. Refnnhments
wi ll be avaIlable. For lable reservations
(include a chec~ or money order rmlde out
to the Yor~ Region ARC) or more in lorma­
lion, contact Geottrey Smi lh VE3KCE, 7
Johnson Road, Aurora, ore, Canada l 4G
2A3, or phone (416r727-6672 1"venln\ls),

lTlOfe intONTlllt'on, contaci Benson Scoll
AE5V, 107 Conlempo. West Mon,,,. LA
71291,
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~[ "OT( SENSOR
80 > MOUNT ING "O<-U

SELF·CONTAINED BATTERY ELiMINATOR FOR THE HEATH
HM-2140: This simple circuit is built in to the wattmeter cabinet and
doesn't interfere with the internal mounting of the remote sensor
box, The PEPIAVG push-button switch has an extra ser of contac ts
which can be used to switch the power supply on when PEP read·
Ings are desired. The LED is centered between the meters on the
front panel. The fuse holder can be an in line type or be mounted on
the circuit board behind the battery clip. Note that the negative side
of the power supply does not go to ground. If you don 't plan portable
battery operation in the future, the 8.6-V output can be permanently
wired to lug 2 of the PEPIAVG switch. The transformer is mounted
between the existing screw near the battery clip and a spacer i~

stalled on the bottom cabinet. A fiV&-lug terminal s trip mounted with
the transformer at the corner o f the circuit board wi ll hold the other
components, and a cable clamp on the o ther side of the transformer
secures the line cord. If a type 7808 three-termina l regulator is not
readily available, an LM317T adjustable regulator (Radio Shack
1'276-1778) can be substituted,-Wayne Arnett AI7C, Chandler AZ.

POLA RITY PROTECTION FOR PLUG-IN RADIOS OR OTHER SOUl).
STATE DEVICES: By adding a diode or a diode bridge in the dc pow­
er·lnput circuit, you can ha ve complete protection against ever con­
necting the uni t backwards. With the bridge circuit, it makes no dif­
ference wh ich way the connection is made, However, if the diode is
connected in reverse, there will be no current to the unit due to
blocking action of the diode. When connected correctly, diode will
conduct and the unit will work. Using this with plug-in radios, mount
the bridge or diode ins ide the chassis. Be sure the bridge or diode
will handle the maximum current requirement.-E. A. Rowe
WlPWO. Chelan WA.

INVERTE~V TUNING TRICK:
Tuning the inverted-V antenna
requires adjustment of both the
enclosed angle and the length
of each side of the dipole. You
can take the pain out of length
adjustments by fastening the
ends to the insulators with split
bolts. These come in various
sizes, and I recommend using
the kind made from bronze.­
Wm. Bruce Cameron WA4UZM,
Temple Terrace FL

~f =::::====!:':====
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SMART PANEL LAMP: This
power-on indica tor lor your reg­
ula ted IS-V supply also indio
cates overload conditions (CUf­

rent-induced voltage drop) and
can be easily modified for other
voltage levels. Two resis tors
sample the output voltage and
compare it with the 2.2-V
reference defined by the LED
and transis tor emitter-base­
junction voltage drop. If the
regula ted 15- V line drops by
about a VOlt, the Indica tor LED
goes out. The 1k resis tor in the
collector circuit limits the cur­
rent dra w to 15 m A so the indica­
tor won't burden the supply.­
Penn Clower W1BG, Andover
MA.

Do you have a techn ique, modification. Of eesv-to-auoncete cir­
cuit that your fellow readers might be tnterestea in ? If so. send us a
concise description of i t (under two pages, double-spaced) and in­
clude a cteer diagram or schematic if needed.

In exchange for these technica l gems, 73 offers you a one-year
subscription (or extension), to be sent upon publication. Submit yOUf
idea to: Circuits, Editorial Offices, 73 Magazine. Peterborough NH
03458. Submissions not selected for publication wiff be returned if
an SASE is enclosed.

HAM HELP
w••,. ""ppy 10 ptOWt18 H.m H8Ip fill ·

ing. I ..... 011 • • ,..c..w.lI.bHI basi._ W"
",. nor h"ppy "'"." _ he.. ro re ~e II",e
from 01"" durie. to df#t;lpIt« cryptiC
no les scre ",led illegibly on dog-ee,ed
posrf;#trd. end odd·,I:ed screps of peper_
PI..se rype or prlnr you' requesl (,,"llyIA
doubie .peCfld. on en 8 'It "x 11" sheer 01
peper end use upper· end lo_,cese 1", ·
t"" wilflre epprop,l" re, AI. o, plN se m.~"

• "'" JooIr like I "1," nOI en "I." ",hleh
could I1e .n ".r' g, en "eye," Ind so on
Herd U It mly be 'O bellew, _ ere nol le ­
miller wllh .-...r)' piece 01equipment me'"
" Iecl"red on EI"h for ''''' lu t 50 'lftrsl
Thlnh lor your cooperetion.

Aboul Ih'" yel'a ago I bu ill .. CMOS
digltll t he,momele, o u l 01 Popul",

sc_ m.gazine. The probe IJS8ll I
Texu I...t,,,...,,...t s 6.81<. 1m-1I4 .....$I$IOf
wltll • poIIltl¥e temP8fet...e coefllc lenl. 1
hlIYe1l '1 *'" a ble to lind tlll$ part - can
enyone help?

Dewid Sholl WD4CZW
Rt. 5 Box 315

Moc:I<. vlll. NC 21028

Just a note 10 . ome 0 1 the reeoeee eon­
ce,nlr>g "H.m H"lp." If someone sends
you th.. Info,matlon you need, pleUII
,lII1d In acknowledgerT>lll1t Daek to that
pe,lIOfl. pe'hap" Incl"dlng the postege.
AUer . 11.he Of l he went oul of the wa y to
lind Ind copy the materil l fOf you.

1don'l know I'tOW many PM>PIe '" p<,>nd
to ttlol$8 reQ.-1I lor help, but in April I

mailed 18 PIl)OI$ 01 information to 7 di ller·

."t haln$. Only one person. .. lNeher. '.
tun'llld ' not" of thanks.. In J "'n....ry it we.
5 MI' of lnlormation-wlth no !eplies,

111 lIil1 Mnd the s'ull out. but I WOfldef

..,..,t I'lsoppellecl to the SPirit ol amateu,
'edi07

J.Y. Lem KM80
S222 Cori~ om.

Los AngMs C'" 1iKKM2

H.. anyone beIII1 successlul In corwert·
Ir>g a Swen SOOC to a 5O!lCX?1 also would
like to Inc' eale U>a stability 01 the SOOC.
and 10 o¥e'come ue t,anSmlt-t'HeeeIVfl
p,oblem.

John Matthewl K8VS
122Of1 Huston St'"'

North Hollywood C'" ' 1&07

I will pay IOf a ny data conce,ning t".
Neml Cla ,ke UHF 'ec"ive' model 260 1A.

John Elmqul. t
330e Bahama H.E.

All;luq.-que Hill 17111

1 .m interllll te<:! in obtaining e Na tional
NCX·1000 Of NCX·2000. used or 'eocondl·
boned. W,it" with price and cond,tiOn 'Ii.
airmail to :

F....n .t.nula. LU1SH
PO 80x 155

5300 La Rioja
Argentl.... South ""-toea

1 need man"els for e Lawai lpeclfum
anelyze, LA·17 and a DEI te lemet ry·
,eeei..., t un ing unit 1·102·... (216-260
MHZ). Will pay reasonable costs Incurred,

P."I Vellm.n W"'OOKQ
5333 YorI< D, lwe

F..,.,ont C'" "536

WOUld SOffi&One please h"lp '"" !Ind a
schema t ic 0' manual ror a Communlc.·
tlo ns Powe', roc., model WM·l000 wall ­
,""fer? I will gladly p. y for any coati I...
curred.

Richard Whipkey ADeX
16$ Yolo Wa y

UNf1TlOl. C... ~$SO
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NEW PRODUCTS

•

,

HAL Comm...nicallons Corporation is
o Uerlng Ihelr ne w PCI-2000 AnY Inte r·
la ce mod ule lor Ihe IBM_PeTM, Featu' e '
Incl ... d e 1... 11 Bell 103i202 auppo-t .
t7OJ425f850.Hz shill , dlrecl FS K oUlput ,
45-1200·baud Iransmiss ion late, and
Morse, Baudot , or ASCII Codes.

'The s ...ppor1ing ecu...a,,, in<:oq>oflll'"
such feat u'''' .s apI lt-SC.-l formatt Ing.
l'lIl1$mit and .1IlCfIi... buffenng. and d iSk·
me storage and ret.ieva l. All PCl-2000
pa,amet..., . .. M I usi ng U'" PC's FN

''''

-•

HAL'S IBMIRnY INTERFACE

lace has _ deS igned 10 1Iliow easy use
0 1 any Iype of RS-232 eqUipment, includ­
ing serial print_ and moOems. The intlllt·
lace plug, into lhe user 110 POfI of the
comp...te<'.

Included as j)llrt of Ihe unit i, a th._
1001 cable le,mlnallng In a male or lema le
08-25 conn""to., The Delu xe RS·232 Inle.·
face can al 'O be ' upplied with a PC·
boa,d·mo...nting lemale OB·25, allowing it
to ,eplace Ihe 1011A, Three switches in
th e case COVef allow you to eel the uniltor
OTEJDCE, irwert pins 20 and 5, and select
ee Busy line PQlII. ity. The RS-232 inle<·
face suppor1s virtua lly .11 RS-232 signals
incl uding Ring Delect a nd can ope<ate at
"" 10 20400 baud. The manual incl UOllS a
type-in Basic: I",minal p<og<am and a lu lO­
nal on USing the RS-232 POfI .

For additiOtllll Information, call Of ....il.
Omnitronix. PO Box 43, 1Ie<ce< Isillrid WA
g8040; 1206;-236-2983. Reade. $e<vice
numDef 480.

Omnit'onix hils lInnounced the .etNse

01 It>fl;. Deluxe RS-232 Interlace IOf " '"
VIC-20, C&oI, and SX64. The RS-232 inllllt·

AEA '. DoctOf OX contes t s ;mula tOf,

Dand, you will hear atabons contacllng
ot,.." Stlltiona, plus ORM and ORN, aim!·
la , 10 on-t"'lIl. conditions . Slal lon pr.
lix"", lI'e Il"""'ated according to int",na·
tionlll c lllI.ig n·alloca tio n con.enl lons.
a nd are weighled according to .mateu.­
operator ljenslly, TIle speed of the Sl.­
tions at me lower end of tM blinds is
much 189 la. tha n that 01 s tations hlghe,
Up . and the low-end ope,a tors have g,sat-
e. "sa"""Y."'

The p.opagallon p,ogrammed lor each
band Is driven by a ,eal-tlme cicce, wilh
condi tions varying by the lime 01 dlly a nd
band selected. &lnd conditions .'e ' 1m....
Illted I(W a s unapol -c)'Cle peak f(W a ala­
lion us ing an omnidireclional anten","-

A l}opiul I_.y cootect ;~ a x·
chllnging ClI lis igna. s ignal ,eportS, a nd
caww zones. II you miss part of II .eport,
you may ask 1(W and reclri.., a 'epeal. II
you make an ""(W. 1I>e s imulaled SI. lion
..ill 'equesl a repeal. You may a lso ••
Quesllhe ot"'" Sl.lion 10 ORS (W ORO.

Doclor OX .pproaCheS reality in its op­
efation. AEA e ven o lle,s aw a rd certtu­
ca te, to operators who wo'k a ll zone" OX·
CC, 5-band oxec, 0' qual;fy fo' tM DocIO'
OX Hono. Roll.

Fo. dela llell Inlorma tlon on Doctor OX,
ccn tsc t Ad.anced Eleclronie Appliea·
tion5 , Irn; ., PO Box C·2160. Lynnwood WA
980J6; (206;-775-7373

OMNITRONIX RS-232INTERFACE

palctl .nd loudltone™ .emot:OKOI'II,o'
cap.blUly, pllone-line lind O'I'".·tll.,..i r
command rT>O<.1es,"'P to t3 .... IGodI.1 tel.
pllont numbe.s , a 10...c h I0ne- to-p uls e
con...."1"', 1...11 16-digit decodIng, up to 6
a ...xlila ry I ...nctions, a utoma tic CW Idenll,
II catlon, and bu ilt·in batte ry bac~up 10'
Ih" microp.ocessor's memory In case o f a
powe"ailure.

s..,,,,al POWe<' levels a ' e IIvaliable lram
30 10 15 Wa tts on 1«, 220, lind 440 "1 Hz.
H igh~ rack..mount ,epeat... po er
ampa lind power suppl ies lI'e avallable p
10 t!lOWllltS.

For more dela;ls , conlact Spectrum
COmmUfllCatiofls Corp~ 10:55 1'1, Gem!a",
lo wn P~. , Norris town PA llU01 ·G616;
(215;-631 ,1710 , Reader 5etvIce number
478 ,

Doctor ox by AEA is a complete CW
conlest sim...la tor pac~aged In a pl...g·;n
caflrldge lor the Commodo,e 64. It is a
compute' sim ulation of me CCIWW OX
Conlesl, a llowing yo... to work 1M HF
ba nds .... Ing • compule'lIene.ated mod·
ee....eyle I.anscei"", and omnidirectional
.ntenna,

All of tt>e stationa you will worl< using
Doclor OX .,e !il«""ated by the comput...."* you tune up and dowtl a particula,

DOCTOR OX BY AEA

Spectrum Communica tions' SCR2000X
nncrccrcceescr-ccetrcuec ,epeater cern­
blnes the latest d lgllal techniques wi th
Spectrum's tligh ly-rellnecl 11 technology
10 yi&ld a n advanced. lligl'li>et100nanc:e
repeat.... system.

Stancsa,d leat....", inchlde: f...11 a ...lo-

A. .- catalog of p<ecis lon tools ;$ 01­

'e'ed free by Jensen Tools , Inc. Illustrated
In lull tolor, lhe 160-PJlge catalog con­
tains lTIOfe than 3,000 tools 01 Interest to
Ilttld e ng inoo••. lecrmlchlnS, compute,­
and terecoromunreauce-eervtce persons,
and electron ic hobbyists.

Majo, categories covered are test
equipment, soldering equipment . tweee­
8<e. sctewdrlv&/s, c ull e<S, drIlling s up­
plies. power tools , computer accessories.
cire",il-bOarll equipment , and m iscellany.

A l$o inClud e d ar. mu 'y n e.. pr od ­
ucts ffom Jeosen alld owe< oW pages 01
Mrrice k its and tool casn roo electronic
Ip.,;iatlsts and toc hni<=ians.

To otMaln a f'ee copy, _ ,Ie JenlSell

Tools, Inc.• 781~ S. 46th 5 ' rH', P/twrli~

Al 85/UO; 1602MHi8.Q31. Reader SeNice
II<Jmbef 482 .

JENSEN OFFERS FREE CATALOG

SPEc m UM COMMUNICATIONS'
SCR2000X REPEATER

Sp«: lrum Communications' SCR2QOOX repea ter. Commodor. RS-232 Interlace lrom Om,,;rro"iI,
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HAL '. 18M·pc FlTTYICW ittt"'ace. rile Robol 1200C cokJt' SSTV corwerJ~.

combustion p,ocess by brea king up its
complex c he m ical 'eac flons , whilll ol hllr
e , llnguls hing agenl s onl y smofher tne
lire. II is e xtremel y low in to~ lcl l y, ecee
JIOt damage p,operty, lea ves no .esidue,
and ha s a Iwelve-yea, s he ll life.

ISS's Ha loo producls coosisl 01 two
mode ls ; tM f2·C and the 2~·H , contslnlng
.75 Ibs and 1.5 Ibs of Ha lo n, respecl lvely
The , ma lle ' 12-C is Idea l lo r placement in
a n au to gloV<'! compartment or In & kitc h·
e n. The 2.·H Is e xce llent lor a tighl ai r·
era lt, cam......, or wo rks ho p.

For lurt hef dela ils , contaci ISS. 2227
Idlt>wood Rd" Suite 4, Tucker GA 3OO8ol.

Alia"'" Se"'ic" num l>l!f 485.

~(>"" ''''''Ph
M'''""''~ Pa lo m.u

rj C) fL-4

] 0 " I

lilmoUS 260- I/O M, la a m"mbo" 01 the Ka·
ty Industries, Inc ., Electrlc,1 EQulpmllnl
a nd Products G,oup. For a tree eopy 01
S impson C..alog 5400-P, wrlle to Simp­
son Elec tric Company, 853 OUndH A_
n ue, Etgln tL 6Ot20·309O: (3t2F-697·2260
Aeadllr serv'ce number ~83.

ISS HALON EXTINGUISHERS
Inlllrnlll!onal S. 'ely Sy.lem" Inc. ,jISS)

h.s 'nnounclld lwo lire-fighting prodliCl .
des ig ned ' Pllc if lc . lly lor conaumers,
using Halon,. colorln" odorlllSS, Illeclri·
cally nonconductlve vapor ,

Ha lon chemically Int",I"," with the

SIMPSON PANEL METER
CATALOG

UNIVERSAL AUDIO FILTER
FROM PALOMAR

P.lomar Engi~ has announced a
MIN universal .udio flit.... Model Fl-4 is lor
SSBICWJRnY .nd f&lliurel swi l<:he<f.ea.­
paclto.- 111ter1;. " l(I.pole I0'M-P3SS and ill"
8-JloIlll'ligh-pasa CIOn be moved anywhere in
tl'le 2OO-35OO-Hz rilnge 10 lorm a sharp
balndpasa liller al a ny Irequency a nd of any
balndwidlh. " notch liller is also Included.

The lilt'" connects to Ihll recewer's
phone j.ck ilnd p'O\Ild&. 2 Wa lt s 0 1 a ud io
to d.l...... & epeeker. ree on-oll switch by.
pass&s th& liller whfln not In use, It cpet­

al es Irom 15 1/ dc.
For lurther Informa llon, conlac l Paloma r

Engineers, Box 455, Escondido CA 92025.

black.and-wl'lilll delection a re ilulomati­
CIOlly a.ceoo..plistl\ld wilhout operalor in­
I..--.tion-

For lurther inlorma tion. contact Robol
Rtl...rcl>, IftC.• 7591 Cortl'Oy Ct.. san
Die90 CA 92111; (619}279-f}Q(). Reader
Serrice number .79.

Simpson Electnc Company is olfering a
MIlw IOI/ r-<:olor calalog, number 5400-P.
The ca lalog lisl$ Ihe Ilnlire S impson line
01 o......r f500 us-e-eoe ana log and digila l
pa ne l "",Iers, ""'ter rela ys, a nd confrol·
I",s. AI. o listlld a re panel-rnount chart re­
eeeeers.

Simpson, manufactur... 01 the world·

HI·RES COLOR SSTV
CONVERTER FROM ROBOT
" .- high-resohlt ion color SSTV con­

~er hils beefl added 10 Robot '. line of
amal9Uf...ldio Pfoducts. Designated lhe
ModeI 12OOC, it is CIOpabie oflf.nsmithng
color video images thilt liv.1 btoadCIISI
television in picture Qu. lity. The Model
120llC has three select.bIe &-bit memory
p1.nes that combine to lorm 262,1 « color
combinations In a 256 x 2.w line luU·
screen d is pla y.

Eigllt di lfe.ent bl.ck-.nd·whlt. and
color-Iransmission form. " a'• • vall.Dle
with auloma tic eereetree on rece i....... UP to
s ix .sepa.al . plct .." •• ma y be , tored in
memory. The unl l accepts color or b'-ck­
and-w hil &composll& vreee !ro m .tanda.d
TV ca mEtras .nd has AGe, composll&, or
rt·modulated vldflO outpu t.

A un ique leal ure of thll Model 1200C Is
the S-blt paralle l 110 port lor computer In·
lerlaclng. ThiS allow, lolal ecceee to each
Individual pl' &l by a ncet compu te ' lor 1m·
ag& p'OCllu lng, l.an, Iorma llon, a torsgll
and reca ll, and g.aphlc •. Thl. port eteo
allow. C(lnrlllCtion to a printer 10+" black·
a nd· whlt e Or color h ard-(:opy pICIU'.
Pfinllng.

The Model 1200C I&a turn loucM . M I.
tlve Iront·p. nel . wilchn 10+" hIli $I.lIon
conlrol and se ......r., .utom.lIc lunc t lons.
Fine tuning, apeed a witchlng, and colO+" or

For lurther in tonTlll tiorl, COl'Itacl HAL
Corn,.,un;c.rioos CorporalfOn. PO Box
365. U'~fla IL 61M)1; (211,.;161·1313.
Reader SeMee number 484

REVIEW
BREAK COMMUNICATIONS

SYSTEMS EQUIPMENT
CONSOLE

" m. t . u r .qulpment com., In .U
shapes. siu's. • nd """", of complexity.
But wIlether you 're using tile l.f..1 aotl(l.
Sl.te ma""" or. _.bIe old "tJOa,t an­
cnor,~ one piece of gear Is an absolut.
neces.slly. some sort 01 oper.ting t.bIe or

""""'""It. raers 01 operaUng lrom v.rious
lables "with mixed ,esults, I recently look
the plunge and acqui'ed an llQuipma<lt

console Irom er.,.k Communi<:a tions Sys­
lema lacs), Inc. It no! only proorides a con­
_ient and rugoad operating posilion,
ii's eree a 'uperb-look ing piece of lu'·
mlure......~....

As the phoIos s/loW, lhe 8CS console
cxnsist. of • das-k top or writing ,ur1ace
.nd • genlly ,loped Ironl panel with Cll!·
OUIS 10 .11ow the Iront of each piece of
equipment 10 proItude IIlrougIl. BeI'llnd
tl'le lronl panel is .n illumlnum a nd ,Ieel
aupport rigging thill CIOrrin mosl of the
......gI'll of tl'le gear. The holes in Ille I'onl

panel are cui by a computer-<!. Iven ,aw 10
lit ....ecisely around Ille llQuipma<lt with lit·
tle or no "slop." The lront panel la et­
IKhed to Ille console with • number 01
heavy atM'! cl.mps, . lIowing ret>lSC\ln'lllnI
0 1 the panel ......... ""'* equipma<lt is ae­
Qul,ed.

The console Is construc ted 01 ha'd­
*Ood, l/2··.nd 3/." p1Y"*Ood,.nd 1/2" par·
ticle boerd. 8CS consoIH ar.cove-red in.
higll-pressur. l. mi .... l. (lhe~ name
tor ma teri. I, such as Formiea.). St.ndard
consoIH .ra lour, six. or 4Ilgl'l t 1_ wide
.nd weigl'l lrom 150 to 350 pounos w,thoul
,adlo gear. M. ny accessories and OPllona

.re .Iso av.il.bIe, as .'. L·.nd lJ.a/laped_ .
Designing The Co Iole

No fwo hilms ha... lhe same radiO gear
or operallng habits. The<efore, lhe IdNI
oper.ling conaot. should be c uatomized
for Wllt'J ham. The k~ tocuSlomizatiorl in

Ille 8CS oesign Is lhe lront panel , whicn is
cll! 10 ac:cept lhe equipme-nt in ilny ilr·
rang...-nenl desi red by the customer. 8CS
has d""",laped some inte<esUng loch­
nillun that illiow the crealion 0 1 l,onl
panel, wil h prec ise ly-cut equipment
IloIes withoul the need to actu.lly I. y
thei' hands on lhe gea'. Getllng tile cce­
sole . ....clly figi'll Decomes • coope<ati...
effort bel........., 8CS and each customer.

Once tile ba'ic ,ize of tile console i ' se­
lected (for my equipme-nl, a s ix·looter w.,
j\,l$l right;. tllen begins the Pfocess 01".
Ill'TTlining the e xacl se e ilnd sha..., of
INCh hole BCS will cut in the lront panel. II
start, with 8CS sending the CllStOrTler a
balsie measuring kil a nd *OOden tem­
p1.tes or "test cuts" lor a ny of the gea' lor
which 8CS 1Ia' PflMOUsly CUI front-panel
holes. The cuSlomer musl carelully mea­
sure any llQuipmetlt 8CS lias not deall
wlln belore. AlSO, eacfI 1.........111 musl be
CIO.elully etMoCked 10 see t""l il h ts per•
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M1ZUHQ MINIATURE
SIX·METER MULTIMODE

A couple of years ago at the Dayton
Hamvention, I saw a lillie Japanese trans­
ceive r kit for sale. II was about the si.e
and shape of an ICOM 2A, but it wasn 't an
FM r ig. It was a sideband hand ie-talkie
with only a quarter-watt output ; the

Miw ho MX-6Z. Amusing , I thought , but
not really serious . It tu rned up again in
1983 at Dayton and began 10be adve'tised
In Ihe ham maga.ines. Three mooers were
now available, covering 15, 6 and 2 me­
ters, piuS ampli fiers lor the 15· and e.me­
ter unirs and some accessories, So they
were serious after aliI CuriOUS about wh at
sort of rig i t cou id be. I bought a pa ir of the
six·meter versions, (A pair , to eesure
someone to talk to, I waso't sure what sort
01 6·meter ac tivi ty there was here in east­
ern Tennessee).

Assemb ling Ihe ki ts turned out to be
quite Simple, ta king only abou t 45 mi n·
utes each, despite some missing steps in
the Eng lish·language inst ruct ions. The
fU ll Japanese ins truc tion set was inc lud­

ed too, with enough drawings to make up

Conclusions

There are pluses and minuses to this
type of ope,ating consoie, On the piuS
side, there i8 the complete absence of un·
sightly wires and cabi lng, haYing a ll
equipment wi th in easy reach (yet not p iled
on lop of itself). Ihe convenient access to
the riGS from behind, and the knowledge
that if I ever buy new equipment, I need reo
place on ly th e front panel and support rig ­
ging for a relatively small fee. Equally im­

portant, pertlaps, Is the feeli ng of pride
one gets in operating from such an rm­
pressive looking console . It's li ke having a
seat al mission control ,

On Ihe other hand, a ham who replaces
his gear frequentiy, or who l ikes to rear­
range h is operating position once a

month, may find it prohibitive to rep lace
hOOI pane ls so often. For my purchas ing
palte rns and operating sty le, i t presents
no problem, as it is usually two or three

years between majm changes at WaaBTH.
In summary, I couldn't be more pleaSed

with my BCS console, The workmanship

is fi rst rate, and the console Is bui lt like a
tank, Larry Kushner WA6BKCI4 and his

crew have done a line job.
Prices fo r BGS consoles start at S600,

For more infor mati on, wr ite Brea~ com
municarions Syslems. Inc" 58 17 SW 21s1
Street. Holly wood FL 33023 Reader ser­
vice number 486.

Jaf f DaTray WB8BTH
13 Sta ll

Perlormance

The BCS conso le is worth wailing for.
Overk il l is the only word to describe the
protective shippinG crate in which my con­
so le arrived, I've never seen stu'd ier pack­
aging, Assembly was a snap, even for one
person, and can eas ily be accomplished
in an afternoon. The only toots required
are 9i16" and 314" open..,nd w,enches, al·

though a soc ket w,ench makes the job
much easier. I encounte'ed no problems
wha tever.

Mounting the equipment is equally un·
dramal ic. The rugged meta l sUpOQrt rig·
Ging was set up at the fac tory for my
equipment layout and worked exactly as
adverlised -ve,y solid. M inor adjust­
ments we'e made to square up each piece
01 gea r with the front panel, and I found i t

conven ient 10 remove the rubber feet from
some pieces. The consoie can be rolled
about easily on its heavy-<l uly casle,s and
the back is open, a llowing aCceSS to the
rear pane ls of all gear. There is alSO plenty
of ,oom in the rear of the conso le for ac·
cessones such as OQwer suppl ies , VHF
amplifiers, and other il ems not requiring
front·pane l space. An optional drawerl
bookshelf uni t Qfovides a handy place to
store th ings like logbooks, message
forms, and spare ruses.

tomer has a template that tits each piece
of gear as precisely as poss ible, the goal
being no more than 0.03" of slop,

The arrangement of the equ ipment on
rhe front panel is what makes the d itter·
enee bet ween a station that Is easy and
effic ient to opera te and one that is (literal ­
ly) a pa in in the neck. A pconv-prarmec lay·
out can have th e operator forever stla in·
inG to reach an etten-usee accessmy. For
its part, BCS sends each customer a one­
natt-scaje mock-Up of the front panel ,
alonG with one-half ·size cardboard cut­
outs (called "puppets") in t he Woper
shape of each piece of equipment. it is
the n up to the customer to move the pup­
pet s aroun d the froot·panel mock·up unt il
the best layout is found.

Once the templates fit properly, t he
front panel is la id out, all opt ions are spec­
if ied, and the colm scheme is selected
(not easy-there are thousands of choi<::es!).
then the conso le Can be prepared and
Sh ipped in about two weeks. Total elapsed
time from the start of t he design process
is six to eight weekS. It took a bit longe' In
my case, but only because 1 d idn 't reo
sOQnd as QU ickly as I might have when
new templates we re shipped to me. Total
t ime invested on my parI waS less than
th ree hours.

•
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All measurements and lemp la !.. modif i·
cat ion insl ruct ions are phoned OJ maHed
to BCS, which then sends oul a complete
new set of wooden templates for any rigs
thai weren't perfecllhe f irst lime. This se­
Quence of template modification followed
by new templates cont inues unti l the cue-
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ClOSeup 01 a porlion 01 the eseet and aluminum support rigging. The ""rfical members
are f l2·inch threaded rod

I

l ectl y around the f ront of its respect ive
gear, i t turns curtnat manufacturing toter­
ances allow lor considerable varialion in
the dimensions of , igs ol l he same model ,
so BCS gives custome,s a special form on
which to ind ica te how each template
must be modified lor a perfect fit.

. '

Rear view of BCS console, showing rhe pqulpmenl support rigging, t/l" cutouts in the
IranI pan..! for radio gear, and the 51",,1 clamps (a,ound the perimelerl ",hieh hold Ille

lront pallet in place.

-

Only /lle facepla/e of each piece of gf!ar prolrudes IMough Ihe front panel. giving the
consolf! a sophie/icaled /00 1<. ,

•
t

I

,..
The complered BCS console, ready 10 receive Ihe Sialion equipment, My ~ eyef, en unusu·
ally·shaped p iece 01gear. is a lready in place, haVing been custom-moun led lor me al Ihe
lacrory.
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$149
ANOTHER QUALITY PRODUCT FROM

/ ~7S c onnect
Systems

Incorporated

23731 Madison Street
Torrance, CA 90505
Phone (213) 373-6803

OUR NEW CS16 DUAL PASSWORD
DECODER BOARD IS THE FINAL
SOLUTION TO REPEATER
CONTROL SECURITY

73 Maga2ine • November, 1984 79

• 16 latched onzott func tions
• Open collector (can drive relays direct­

Iy) and logic outputs for each function.
• Two separately programmable three

digit passwords allow hierarchy contro l

• Primary password can access all 16
functions

• Secondary password can acces s 8
functions

• A primary password command can
enab le/disable secondary password
control

• Can be st rapped to operate without
passwords

• Adjustable pre-amp accommodates
10MV·2V input

• Retransmission of control tones can
be eliminated by use of either open
co llector or data strobe log ic outputs

• Power up reset
• XTAL controlled tone decoder
• Operates from 10 VDC to 25VDC.

Reverse po larity protected
• Standard 4 '12 w X 6 '!z " glass board with

44 pin gold plated edge connector.
Ho les permit hard mounting

• Comes complete with manual and
mating connector

• 30 day return privi lege
• Limited six month warranty

CAll OR WRITE FOR BROCHURE

TOUCH TONpM
CONTROL

*

• ...TH

UPYOURERP

$184.50 s-r RADIO DESK
Deluxe - Ready to Assemble
Designed with angled rear shelf fo r your
viewing comtort and ease of operation.

FINISHES: Walnl.ll or Teak Sla in. sq
Floo, S pa ce: 39" Wid" by 30" Oeep

Addit ionallnlo,mahon on Request. '

Checks. Money O,ders , Ban'Ame"c..,d

For HT owners operating inside a vehicle and wanting
increased TIR range. RF PRODUCTS has the low cos t
solution,

Remove your BNC antenna from the HT and mount on
the RF PROOUCTS BNC magnet mount, install the magnet
mount on the roof top and connect Ihe BNC co-ax connector

The magnet mount (part no, 199·445) has 10 feet ot smau
(5/32 ") co-ax w i th BNC connector attached and is priced at
$15,95 (includ ing Shipping by UPS 10 48 states}.
TO ORDER· send $15.95 money eedercr eeshrers Check only

Fla. residents add 5% lax, for air UPS add $1.50

... atlast. ..
your shack organized!

A beautifu l piece of furniture _ your XYL will love it!

THE cptpo TOUCH TONE "

ENCODER

Radio equipment
nOllncluded

The RF PRODUCTS Magnet Mounts are one of the few magnetic antenna mounts available
that can be repaired should the co-ax cab le be damaged, The co-ax cable connector includes
a shrink tubing strain relief for long life at the connector/cable (lex point (an RF PRODUCTS
exclUSive on all cab le assembl ies) ,
Eight other models ava ilable with three each choice of antenna connectors. co-ax types and
transceiver connectors (BNC. 1-118·18, 5/16-24 e RG-122U . RG·58A1U. mini 8X s BNC.
Pl·259, type N).

RF PRODUCTS v m
P.O. Box 33, Rockledge, FL 32955, U.S.A. (305, 631 ·0775

and Maste, Cha rge Accepl"d v 66
Also Ava, lable F.D.B . Culve r City. (In Ca li! . Add 6% Sales Tax.l

F loo, Space: 51" W,d" by~" ._DEALER INDUIRIES INVITED _ .

$199.50 s-r Amo.tt"UI Rcuho/ef"lCel
4384 II.EYSTONE AVENUE . CULVER CITY, CALIF. 90230 _ PHONE (213) 837·4870

,...---------------....,*

An ultra high quality encoder for absolute
reliability and function. Positive touch key action
with ncn-manunencn gold contacts, totally PP-2
serviceab le and self-contained. Easy level & PP 2K
control, no frequency drift, operates In temp- -

eratures from -15'1 to l6O"f. Supplied with instructions, schematic, template and
hardware. Call o r write for free catalog, dealer's list and Information gUide.

PP·l $55.1Pp· 1K, S.P.S.T. Adj. Relay $62. p.J, 12 or 16 Key,for custom
PP·2, $59.1PP-2K S.P.S.T. Adj. Relay $66. installation, flush mount, 3 different P...TENTED

M Series = Detached frame for irreg. install, circuits available-request P-J info.

O~~~' cpipoc:eommunications ® ~;£~~g~"lom,a 90028
To: EmphaslslsonOualJty&Rellablitty (213) 852-t 515 .... 212
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The r<!Vlew unit waa equ,pped 10< l lIe

satel lite enlhus,as' and casual operalor
on 2 met......nd 79 em. Modules lor 2 ....
terS. HF. and 70 ern _ e iflStalied. alOt>g
wilh llIe salelln e UAll and a JOO.Hz ON l it·
ter (model YK-4558MCN~ E...en alter oper.

aling a variety 01 ON' o..er the years. my
inl l,al reaclion to the IrOllt p.onel was one
01 mild panoc-how could I mast'" all
reese l4 t l) coni rols? A.ook at the rear
panet . tho ugh , l ouod I t su,pris i ngly
" c lean" WIth jacks l or key, 5OO-Ohm aud io
output. ekle,nai speak .... , eIternal push­
Io-ta lk. a nd power. Eech modulo has Iwo
,ear,panel jacka, the sopa,ato coa.ial
connectora Ihal allow bandswilching
wi lhOut awapping cet aes . and companion

3,5""m jac kS which p'O'I'ide ground-on.
transmll to energ,ze an ext",na l amplif ,e,
on I l>e aWopr"te band. II was rea ssuri"'ll

to find a I ype-N coax filling on 'F'le 7(krn
mocIule.

It d ,dn 'l l ake long 10 lond room 10< 1!'Ie
726-11 can replICa I I> boI es 10 my
shack ' A closer 100I< . t 1F'le Ironl p.onet and
perusal 01 t!'le eperatlng manual SI>Owfld

n.at 1!'Ie conl rol s are log,cal ly g.ouped.
and lal er operat Ing bOr.. t" at OUI. Don',
think 1'00 can make IIIIS radiO dO all Its
t ricka Wllhoul look Ing at the manual,
tMugh.

A word on lhe manual i l soif ia in ordor
her" . It is dolinilely an operaling manoaL
There is 00 Ineory of ope,ation o r dOla i led
pa,ts layour. Complete Installal ion and
ope'at ing instruclions. schemal ics. and
blOCk d iagrams all Included. as we ll ee
p<ocedores for InstallallOll 0' optIonS. The
only fa ult I could h nd w,lh lhe manoal

lumed op wilen I t"ed 10 operate ' hrough
OSCAR 10.nd tt>e 726 -.-.ed to get H~

• F used. ~ II lurn. OUI tr-at """'" operat'ng
croSSband full -duple • • the uplink and
downlInk mocIules must bol:h be in ON 0<
both be in SSB A LSBlUSB mix *"",s, a
ONISSB combin.allOll does not The man­
ual isn' l too clear O/lthls.

OSCAR 10 operat,on was good "'''''''
us ing a 16-element li near yagi on 435 MHZ
and my lou,·yagi EME .nay with tower·
mounted preamp on I"e down link. A lale,
attempt on Field Day waa nol so succeas·
l ui wh,m usirlg the same up link anl enna

and a lO-elemaot " I wla l '" downlink anlen·
na wilh no preamp, Reaa onable petfor ·
mance coul d prooabl y De e.peeted Wll h
ci,cula, poIa"zahon on uphnk and a
downlinl< syalem t>et ween tne ext,emes
I ried here

Moon Doufl(: e Ope'. IIOO p.o..-ed the
wort" 01 II>e '·'·shllt .nd widl h conlfols

and t he 2O-+Iz cla"';" "_ in enhanc'ng
weak-signa l readaOlli l y. The results _e
SO dramatIc 1".1 I Oldn'l ........ try IIIe ouI·
boa,d audIO lo ll'" I usually use. $ern•.
Dreak·in CW IS srnoolll al abolll 18 wpm,

bu t tee delay is too sno.-t 'or tne slower
speeds used on EME-lhe extenl PTI
could De wired wit " a toggle swi tch 10 ll"1
around Ihis. Incidenla l ly, It appears Ihat a
..arlablo reerstor IVR07 On the tI urlitl COn­
trots break-In delay , but it Isn't meotioned

anywhe'e. 1"10' is VROl!, which cootrOIS
a'delone ltOIume, Operaling marlua l, re­
memt>er?~

The 726 was pressed into service on 70
em dtlfing conlest operal 'on From a hilllop
""ar IIhaea NY . Inlermod p<oblen>s " om
an FM stat,on 2 m,.es away on the "". t h,1I
d,uppeared _ ... sul>stiluled llIe FT·
726R 10< OU' usual 432 "g. Receo_ ......i·
livily seemed good and l he Iransmmer
dr~ a solid-stale ampl, ,,... mcely. TF'le
other opera to<s In our multi-op ellOt1 mas­
l ered l he rig 'S essaollal cont.oIs qU'Ckly
an<! eas i ly

Aasorted Pluta. and Minus..s

The CW l ilte' "as Its own tronl·panel

whiCh is a doaliialO MOSFET wh iCh is
key ll'd lor CW. All of the stages are Droadly
tuned .nd induc tIvel y coupled except t!'le

f, .... t. ....uch IS • """lt i·Slage pi type. T'ana·
mlHllCeIve SWItChIng is done w,th eecee
and is accotI'IpI.Shf!<l WIth a closure to
ground. so ON break-,n operal lon mIght
be posSlllle WIth a sImple mod,loca llon.
Audio OUlput and Quality is pretty rnuc"
on a par WIth o ther handilHalkies. WIth an
l M386 audio-amp rc driving a lWO-lnch
spea ker

The beal parI of this ti ttl e 'ig is that i f 'I

l un! II 'eally worka p,otty weli for i ts low
powor, When si. IS open, nOI muCh power
ia needed, 01ecorse. and when the band is
CI01ltld, not much wi ll hel p. One of the li rSI

contact s I made alte, Duild ing and leSling
my M)(-ti was wi th a scutn Texas s l atiOrl,
followed by conl ac ts w ith Oklanoma aod
M,nnesota , all belw""" 800 and tooo
miles'rom my Teonessee aTM. n u s ....as

done woth arl ll(kne'er d'POle. sreee I
d.dn 'l hava • II. -met... anleona up' A
preper ant...... and more po-. would

help a lot . ORO is .vailable in lhe form of.
S.Watt .mpll"..... the Pl-6.

lI'Il lm.tely , Ih,S .,lIe fig is likely 10 be

used 10.- portable or mobt le work such as
mounta lntOJl9!og . li s amall lun,ng knob
and limited tu nIng range, to say notn,ng 01
tIs lo w power, WI ll not make i t a lavorlle 01
ha'd-co'e s lx·meter ope,ators , bu t It is a
nico cheap way to get On six ·mele' SIde·
band. I uae mine mostly fo, loca l monll o r­

ing and check ing 'or band o peo lngs.
lasks for whIch Ihe r ubt>e'-ducky anlenna
works l Ine. wnee acti . ily occu's I carl
hU'ry to the shack and plug In Ihe oullide
antenna and stla rpen up my QRP oper.

al lng Sk,Il'. One of these days I'm go;ng ' 0
gel a portable s.. -meter beam and hI ke up
into I"" Smot<ey Mounlalns and hope l or .
Doond apen''''Il. Then ,lie MX-ti WIll 'Hlly be
in lIa e1emenl '

For 'u"her inlorma t lOll . ccerect A Ct!'

Commun,c."ons, 2832·D We' '''' ' AOl!' .
Tus,," CA 92680.- /7J 4}f)44·828 , Ruder
SeNice number H r .

Remembe' the adve'tising bit about
" WhO put eIgh t g'eal tomatoes in Ihal ii I·
tte bitty can?" I think I know whO did i t
and they <>ow work 10< Yaes u' T!'Ie fea·
tures packllCllnto Yaesu's FT·726R 00 De­

yond IIlOSa Ol I"" eafly a ll -rnooe fIgs 10
cr~ate a I ' uly impressi..., rad,O. A glance
al lhe front panel lInds controls u_lIy
assoc'.ted ""th an ;>dYance<l H F fig .al h­
er lhan a VHF one, One's~Ol 0p11OI'lI

centers la'gely around band p<eterences
rat"'" Ihan Qpetalong modes or SIgnal pro­
ceSSIng. Mo<e aboul thaI ,n a moment

TAe FT·T26R Comes wilh 2 metars as
Slanda,d equipment, with prO'l'lsions ' or
installing two optional modules 10' o ther
bands. A.ailab l.. modules include those

for HF (15, 12,1 1,0'10 meters). 6 meters .
and 70 cm (430-440 MHz or 440 _450 MHz)•
wi th I "inly ..,illl'd rumors 01 lo,thcoming

220- and 12!l6-MHz modules, The optional
satell ite module permits lull ·duplex
c,ossDoond Qpeta t lO/l VIa OSCAR 0< AS
satell 'i es. Opera tIon on LSB , USB. CWo
and FM is standard No optional apeech
p<OCIKSOf 0< noose blank... here. both lire

st anda'd. As ,n most digltally·l uned figs.
l here a' e 'wo vlos plus memorIes, alOt>g
wil h scannIng 'Ntures. A microprocessor
keepa I rICk 011F'le mode 01 apera lion and
contrOl. ' I>e memory and scann'ng lune­
t,ons. Rec..,.... perlormance is enhanced

by cont'OIS lor age t,me const anl , i·1SAI It,
i·f w idth, " gaIn. audio tone, and c la" f ie,
(RIT). P,ovision is made for installation 01

a CW fifte'

Mark N...on AJ 2X
KfIO..ille TN

YAESU FT·726R

)

..

tr-an my d ummy load! A .OOI·u F ceramic

ac'OSI t ile dc-input l e,m,n••1 qUIeted
"''''91 down. One UAlt IHJt .27$ W.tt s i fllO
ee load 011 ON and SSB vole. pro,ak •. 'lie
OIlier. li llie less.H~. bot" do_ 220
rnA hom I"" 9-\1 supply ",," Ie 000"'ll it. Cur·
......t ",.,n on reee;.., ia aboul 40 rnA.. and
100 rnA OwIng key-up 'ransm". A regular
carbon-ZInc transiSlor tlatte<y wen' f1al
-V QulCl<ly under Ille Slr.,n. SO I s"" ldled
to 1I1kahne AM cel ls ",",cn Ila.., held up
prelly we ll in ligh t usage. A sep.o,ale pow­
er aupply or eot...nal b;lliery pack is ,eally
necessary for any serious long-term oper­
ating. It lOOkS to me as it a b-atlery pac k
h o m a n ICOM 2A would li t por feclly o n the
bottom of the caso if it could be auecnec
securely,

Initial testa in lhe held (li lerall y a field l)
shOwll'd tha t the lillie un ita have good
aud'O Quali ty and frequency al ability on
both tr.nsmit and ' llCeI ve. The t l ' lnch
"super rubber ducky~ antennaa aupplied
gave parlec t copy at a .ange of a hall mIle
Wl1l\ a hili and buildIng in bet ween. Tile

l unIng knob IS 0II ' 1Ie l op Ol ille case a nd
cont,oI1 a .a" aDle crystal osc.t1ato< wIt h
• range of 50 kHz. A "band" aWltch ne.t to

It aw,tches belween ettller 01 'wo crystals
lone is prO'l'ide<l, 10.- 50.2 to 50.2!> MHzl.

g'ving it a tota l 01 100 kHz 01cove'aoe· The
necessIty 0' tuning in the other atalion and
me lack 01 aQuelch a'e a lillie al range
at h'st whon your only otho r hand·held e. ·
pe rienco ts wit h 2·mele' FM Porleclly nor·
mal on H F s idel>and, bUI ono xpeeled in a
handle. Thtl t'ansmi t bUll on Isn 'l a pu sh­
to ·I, lk Iype. It's a la lching swilch ­
puah once 10 transmIt. again to receoe
S'nce Ihe M)(~ alSO tr ansm,ts CW (Irom
a I lny button on the l OP pafl(ll or Ih'ough a
m;nialur@jack on l lIe tIOllom~ thia does
make some sense. The Inler..... miclo­
phone is a n electret ,ype. and lhere ia an
e . lernal-rnlke jacl< on top o . I"" case ned
10 t!'le headphone jack. A nooH-blanker
aWltch ''I below me lun.ng knob. and lhe
bI,nker does seem to work pretly wtlll on
ignItion noise. an imporlant cona,deralion

on S" meters .

As you'd expect in any u"' l Ihal packs
thI S many foaloros onto ec ama il a Case.
Ihe Ci,cu,t , y is prol1y Simpltl. One 01 tho
Iwo PC boa rds is de.Oled to fI, an d the
other to i·f, sideband gentllatlon. end
audio. The receiver is a s ing l&<:onvers ion

Iype w,lh , had·l uned doalila le MOSFET
fI ·amplih... s tage. I measured Ihe senSlt,V'

.ty (crodely) as about 0.8 uV tor 2(klB $Ig·
nal·lo-noose; I could hea' , Sig nal .1 0. 1
uV. Tile i·f " l!Quency ,. 7.8 MHz. lind l he
t,ny crystal hn.... seema adeQuale on Dol h
'_va and tranam lt . A QuOC k .nd d' fly
cr.eek Showed a &-d B bandwld lh of aboul
2 kMZ. from rl in 10 speaker out . The trans­
mIller 1>&'1 Ih..... ~power ampld ....... stages

lollowlng Ille I ransm,1 m"er. Ille lo tst of

•

lor tile mlS$I"'Il,n'O. The<e_e also some
auooested mOl:!lficat,Olls In tile Japanese
instructions, sucn as an S-............ (tllOuglll
don', know _e you'O mount It!~ a

transmI t hgn t. and a CW Sldetane. W' " Cn
aren't on t ile Eng l isn yerSlon. Tne two Cu­
cu ,t boards were already assembled. test­

ed , and mounted, lea.ong o nly a l i t lle wi,·
ing and case assembly to do, Two types 01

baltery noldN we' e p,o. lded; a 9·.0It t' an·
aia lor·batt ery conn-ector, and a holder for
ai. AAA ce l ls, I 'ecommend the latler,

s-rce the unit d'a wa enougn current to de­
plete almost any 9-VOIl t ra os lst or bat te'y
in short o.-cler,

BolA unI ts wor ked as soon as powe,

was appl Ied. and no lu.....up was neceS­
sary (no Instructions _e prOYided any­
way), 'n,ti al lestS ", ,11\ bene" SUpplIes
SI'oOwed a need to.- a li llie more bypaSSllOij
• • llIe e xlernal.power Inpul lack on l lIe
bottom o f tile case a,nce l lIe su pphed ex­
I ....nal.powe< ccec wa a , aOlalong mo.-e
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The KantrOfllcs Int9,Iace II

WHAT DO YOU THINK?

Jim Gru~ K9EI
Sprlnglield Il

is still not as convenienl or accurat e as
having lha .25- and 850-Hertz shift op­
lions swi tch-selectable. I'm $till an bid
SWl at heart afld enjoy tuning llle llf"'
afld weather lransmissions. The Kantron­
ies II is llle fi'SI unit I have used thaI hafl­
dlee llle COfI.'leIcial SI'Il ftS_1.

Kantronics did use one COSI·saving
l echniQue lor wider shift • . The same
11(l()-Hertz or so bafldpass till ", is used
tor tlOth 45Q- afld 85f).Hertz modet r.ther
t \'lan (lfO'iiding. s-ay, a 55().Hertz fln", lor
tile . 5O--Hf>m mode. ThIs is a notiCeAble
omission. DIll only slightly hamper, 0P8f'
ation at the inlarmediate shift .

Another nice feature IS Ittal you can
hooI< up l wo dillerent stations 10the inter·
l ace afld select tile one you w.nl by

means of a tront-pa nel switch. Th iS is par·
ticularly handy if you opera te both an HF
and VHF station using lhe same compuler
equipment.

Tha ti nal new add il ion is an FMIAM
switch. Those lerms are a lil1 le mislead·
Ing. Undar no/mal cond itions t he TU oper·
ates in the FM mode. A small amount of
audio is amplif ied so that it brings an op
amp in lhe unit into hard limi ting. ThIS ef·
fectively turns Over control for the SIgnal
level to tile TU. Under advefse band cond,·
l ions lIIis can creale a p,Dt>lem. In lfte AM
mode, l lle hard limi ler is by?aSsed. "'ore
audIO is required to drive llle un It , bul you
can use lhe audio afld l1-gain conl rols on
YOU' rllCelWlf 10 more effect l....y conlrol
llle SIgnal gOIl'lO 10 the TU. Tile ltd¥.nlagre
ga ined can be a largre one. bul prKI..c.
IIaIps l

I tound one ma;or sf1Oflcoming in com­
paling the Inlartace II to the AEA CP·1.
The AfA uni l still seems to perlorm sorro.­
what better under adverse signal cond"
lions in the I7l).Heru mode. It a lso-...
10 permi l less '"garbage" through when
luning belween good signal • . So the
choice may come down to how you feel
abOut the availabil i l y o f the commerC Ia l
shills and lhe switCh selectIon Del ween
1..-0 Slations. All in all. Kanl ronics ftn
dOne an excell l",,1jot> of respond ing to lhe
suggestions o f It s customers. List priCa
l or tha Kanl ronics Interface Ii is 5269.95. I
recom meou it.

For more inlormation, ccotect /(lIn lron·
Ics, 1202 f. 23rd sr-eer, La ...,.n~. KS
66044; (913).842.7745.

•

addres".d many o f these prob lems and
conquered mos t of them. The unit ha s
been compleleiy redesigned so mat il
now ma ~as fu ll use of bern Ihe mar~ and
space signals ralfter than relying on atn­
gle-tone detection.
~haps one o f the mcest reat uree is

lhe new tuning-ifldicator sySlem. II Slill
uses an l EO bar graph, bul much in tl'le
Ifadlhon o f the old " magic eyeH lubes o f
days gone by. I've used a t un ing scope lor
RTTY afld lound it 10 be a nice luxury. bul
far from a necessily. With the dual.()ar
s)'Stem U$fl(l ln tile Kanlronics Inler1ace II .
I IOUnd that lunIng was just as easy afld
80Curale as USing a scope. SCope outputs
are ....allallle .f you st Ili want to hooI< up
lNrt OkIlul'llng i fld icator.

The next area that I fOUnd impressive
was llle SWllch-selflCtallfe Sftlft optIonS.
Ioloet amaleu, wor!< ta~es place al 170­
Herlz Shift , btlt almost none o f l lle c0m­

merc ial rra ffrc uses IhiS shift. Units SUCh
as lhe AEA CP-l allow for a variabie-sfti lt
opl ion. My experience, though. is tnat th is

w
Interface )[

HaYe you recent ly pu rChased a new produ cllhat ha s been ,(,,'ewed In 73" If

you have, w"le a ~ d tell us what you th,"~ about It . 73w,11pUblISh you r comments
so you can share rhem with Olher hams. as pa,t 0 1our cont inUIng effort to b"ng
you the DeSI on new produc l information and revIews. Send your l ho ug hlS to
ReVIew Ed>lor. 73· Amaleur Radw'S Te~hOlca/ Journal, Pete'borough NH 034508

of t he un it. II is small! I guess it m ust be
my vacuum·lube llac~ground , but I alwa ys
expac l things lhal do a b ig job 10be larger
man lhay really are.

The next thing I noticed is l hat Ii ~e

many ecceeecnee lhese days, Ihe uni l
does nol contain or come with it s own
power source. I suppose lhis saves a lew
bue.s and some amateurs wou.d 'a lher
power everyth ing o ff of one big twel_...on
supply. I'm nol one Of lllem_

The o' iginal Kanlfon ics tme- race.
II"oOugll II performed wetl, was sort 01 a
mlmmat TU lor anyone wI'lo has """'" U$fl(l
more expene<ve un,ts. The inl ef!erence­
reiSClion afld signal. l ..,;ling capabilitIes
_ e no! very 000d. The SIngle bar'9'aph
l£D lunIng indIcator left a lot 10 be oe­
s"ec1. The orlg"..a l was designed only for
1Tll--Hertl·shlll SIgnals. It could be made
to wor~ on DIller sl ll ftS, but not very effec­
t,,,,,,y. No llfovlS'on was maae for 1ilE'f\f!f'
at,ng 850-Heru·shllt teres for VHF afld
MAAS wor. on Iransml !.

The Interlace II . I'm happy to say, has

--. _..---

THE KANTRONICS INTERFACE II
As an amat..... enll'lUso.st of some

hvenly·lour year, turned computer crazy, I
am part ICula rly Inillresled in soU..-a,e afld
hardware p<oc~a ges lhal can De used in
the ham shac~ . WhIle the actual sendl"ll
01ON, ATTY, AMTOA, and ASCII is " duc~

soup" for Virtua lly any home computer,
t he need for an interlace between the
compuler and tne ham equipment is slill a
necessity. I've previous ly had the chance
to review the ori ginei Kantron ics Interf ace
and the AEA CP.1. but I was anxious to
see oow the Kant ronics Inlefface II would
perlorm. Here are the Jesuits of my " 00­

line" tests.
The f"Sl thing lha t struck me" lhe size

COOlrol and thaI's great! Hat s olf to me
engi ........ ..mo ga... 1M hiler lolout choice
to the opeUl1or and made clockwi se rota·
lion of the lun ing ~nob increase frequen­
cy. On the r>eQlt lve SIde, I lound tile ON
sidetone clicky to the polnl of De",g
stiQlllly .rmoy,,\ g. especl.lly in head­
p/'IOneS. A f~ Spu'iouS signals turned UP
in me HF regootl _ when the anlenna
was ,eplaced wllh • good 5O-ONn load.
The spuB dIdn't SflOw up on 2 meters or 70

CfTl Power" ine noose had to eseeee 53 on
the 5-meter l)efore the blan~er ~ an ef­
tect Suprl,.ngly. ll\e bI.nker could do
nottllng wllh l(l'lll lon norse t,om my neigtl­

tIor·, .awn "'OW"' . I'" OlWiou' lnal noise
,iSt! l ime .nd I""" DOlh aelermine how
ellecli ... llle bl.n~er will t>e

The Bollom L.....

o.erall, t ile FT·T26A IilE'ts very good
maf~s. Any faulls I nave noted are minor
in compari son to Its per lormance and fea·
tures. Il is evident lhat a 101of common­
sense thinking went into the design of th is
rig. Lear",ng 10 sorl out all the contro ls
was pain less with the aid 01 lhe manual.
The ab,llly 10 hop bac. and lorl h Delween
a l ().meter sporadic·E opening dnd 432·
MHz actlv,ty atlhe tll p of a swltcn is qUlle
remar~able. Even wh ile wriling lhlS, I'm
lelllng the rig K an the var ious call ing Ire-­
quencies in hopes that one of lhe banOs
..-i ll open!

For furtl>er detaIls, wure or call Yaes,",
f leclro,,,,:s Corpor"Jon, 685 1 Wa trhall

Way. Par. mount CA '¥)T'23; (2 131-633-.4007.

Ruder SeroICe number 416 .

Aif;hard R. F. .....n K20A
Endicott N Y

AWARDS
SCHOLARSHIP WINNERS

The Foufldal lon lor Amateur Radio is
p.le.asedlO aM()fJf'ICe tl'le 19lW WInners o f
the l ilteen Khol. rShlps wh ich it ad·
mInIsters

John W. Gore Memorial SCholarship­
$900: DaVid J. SCnmocker KJ9I, occoce­
wor; WI.

Richa rd G ChlchaSler Memoria l Schol·
arship -5900: Paul D. Sargis KI 6U,
Modesto CA

Edwin S. Van Deusen Memor ia l Scho!­
arship-S350: Timothy Wellach N2TW.
....ebsler NY.

OCWA S,lenl Key Memorial SCholar·
slllps-S500 each, Bruce A. Wade N9UA.
Glendale WI: Ian R. McN 'Choll KA9KOW.

La Habra CA: SCOIl Smitll KA2EMO.
Maione NY.

Rad iO Club o. Amer ica SChoiarshlp­
S500: Doyle B Johnson KF6BD, Plea sant
Hifl CA.

Edmufld B. Redlnglon Memor ia l SCool­
arship-S500 : David S wi allow s ~ i

KA2KLM, Cam illus NY.

Young Ladies' Radio League Scholar.
ship-5500: Diane E. Will emin NBCAY.
Elyri a OH.

Amateur Radio News service SCholar·
shlp -S500: Marc C. Vernon Kt9V, Hins­
dala IL

Columbia (M Ol Amalaur Radio Associa·
tion Scholarsh ip-S650: E, ic J. Smi th
KAJKJO, Silver Spring MD.

Baltimore ("'0 ) Amaleu, Radio Club

Schola'sn,p-S500: Ricna,,:l A. WIltll, Jr.
KAJT. "' I. AIry MO.

Dade Radio Club T,opica. Harnbofee
ScholarshipS-$SOO each: Wayne F .
Poole KC.XL Su,.side FL: Cra ig F .
Rodgers WAotC, Boca Raton FL

Lewi. G. Wi l~ inaon "'emorial Scholal'
Shll)-$500: David Chel le! KA2PNA. Bronx

"These Kholarships were open 10 all
rad io &mal""rs meeling the Qualifications
and residence requirements o f l tle va,, ·
ous sponsors. The Foundalion is a f'IOf'l­

p'olif o'ganization representing l ilty
ciut!a in Marylafld , the District 01 Colum­
bia. and northern Virginia. II is devoted ex·
Cluslvely to the scienti fic, li lerary, and
educationa l pursui ls that advance ama·
teur radio. Inf ormation rega'd ing the 1965
awards will appear In me spring In 73.

VFN 50TH
A certilicat9 is being o ffered by tile Vi r·

ginia Fone Nel in commemoration o f 50
years 01 continuous rra tuc-eet operation
on l he ;>5.meI", band, handling tra ffic inlo,
Ihrougft, afld OUI of l he stall of Virgifl-

la. The nel is non-a frilialed btll t-.as a mem­
bership of 150 regiSlered afld numbered
licensed amateurs. The VFN holds 2 eon­
ventions per year a t various places in v,,·
g;nia afld a ll amateura are ..elcomed
I lemberSl'llp in!ormation may be obtaIned
from any net conlrol or will be l urnished
WIth your ce<tificale, if 'l:IQuesled

To obtain lhis hafldsome mull lco!ored
cer!lheata, an applicanl musl ma~e 2·way
contacl WIth 2!1 or more VFN members on
any band except during ner ope/a/ion. Nel
l ime is daily on 3.947 MHz at 1600 and
t930 EST.

Send your log 01 information including
the call o f the station wor~ed and tile
name and VFN number of Ihe stalion
wor~ed 10: Bill Redmond K. IEC, 9t7 Aoc~·

spring Drive, Winston Salem NC 27105.
Include a summa,y iog . Con tacts will De
verif ied f,om your list InClude $t .oo for
ftandli ng and a ' 10 SASE. or 52.00 for a
" lIal pac. " en...elope. All carl illcales will
be serial numbered afld will tie hand-iel ·
tered wilh the recipient'S name and call .
Conlacts and l equests must lle ma08 tie­
tween seplember 30, I9&(. afld June 30,

""
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

FUNI

from page 4

on 220 MHz and see if it would
work here. They were absolutely
disgusted when the ARRL fought
them and amateurs were mas­
sively against even a no-code
expe riment.

I would not look for much in
the way of sympathy or help
from the FCC with regard to
fight ing off commercial de­
mands for amateur frequencies.
The hobby is no longer seen as a
service, but more as entertain­
ment for a very lew technical
nuts which is taking up some
enormously valuable spectrum
space wh ich cou ld be much bet­
ter used.

What Will Go First

The first push is to gel lhe 220­
MHz band, which the FCC had
saved from CB for the no-code
ham experiment. Next look for
six meters 10 be reallocated to
something more productive fOf
the country. Then we can expect
to lose most of the microwave
bands wh ich are desperately
needed lor business communi­
cat ions. Remember that com­
munications are going to be
growing by a fac tor of about one
million over the next few years.
Some of th is will use fiber op­
tics, some cable, but much of it
will go via microwave and satel­
lites, and that means spectrum
sacrifices.

Perhaps if the FCC had been a
bit more forthright and made it

John Edwards Kl2U
PO Box 73
Middle VlJlage NY 11379

CONTESTS
r ll be tlonNl, 1'4 _ ~ a big cor>­

test lal\. OIl, once Of twM::e in my IUImming
care« 1'4 _ ted myself lloIIlond a mio;ro.

pI'lOne, int... on WInning onlI QUOlipM,tion
Of &I'IOt'*. Unklrtunalely, I.... _ ~

Ioged 10 do bo!'tl. 1!'Ian to win Ill"$t plK1ll in

cl ear to the League directors
that the choice was between no­
code on 220 or losing the band.
the League might not have
pushed so hard to defeat the
ccmmrssroo. Oh, the Commis­
sion tried to make it clear, within
their legallimils, but the League
was not paying attent ion.

From the FCC's viewpoint,
amateur radio is an increasing
nuisance. The hobby used to
pride itself on being eeuconc­
iog. Now the FCC gets c0m­

plaints that it isn't monitoring
and policing our bands for us. It
sees a bunch of increasingly re­
t ired, lazy old men sitting around
helplessly wringing thei r hands
and bitching when other hams
jam their nets and repeaters, but
making no real effort them­
selves to solve their problems.

The FCC sees today the rem­
nants of what was once a feisty
service, one which was respon­
sible a generatioo or two ago for
the development of virtually ev­
ery breakthrough in commcnrca­
trcos-ccoe which greatly helped
the country win INIIVII by provid­
ing desperately needed techni­
c a l ly-o ri ented youn gst ers­
back when the average age of
hams was nearer 30 than 60.

FEMA Replaces the FCC

This year .the FCC even got
out of the emergency communi·
cations business by turning it
over to FEMA, the Federal Emer­
gency Management Authorit y.
FEMA has almost no connec-

ttle 1977 Manitoba aso Plrty, Of COUI'M, I
wl S ltle only New York station to per­
tlclpale In the Ma nitoba OSO Party that
year, 10 I'm not qu lle sure how valuable
that part ic ular victory wu.

Ilh lnk I can a m ibute my lack of contest·
Ing enthusiasm to three IlC1ora: no a nten­
na, no 11_ ampI ihlll', a no greed. G~
er'lQO.IQI'l ~. I CCIO,II(I .-sily sohe t....

anlenna and amp ph:bleml . The greed lac.
tor. 1'10"'. ' 11I', is .. bit tridl•. You see, my
Nlt....al .....rice tendS to k_ me tmm ...

tion with amateurs, so we're los­
ing one of the last st rooghold
excuses for the hObby: emer­
gency commuracatroos. What's
left in the way of raucoeuza.
t ions for amateurs having the
use of bi llions of dollars worth
of spectrum?

Amateur radio exi sts at the
whim of the FCC, so why are we
kicking the Commissioners in
the face when they try to help
us? Perhaps it is a death wish by
the old-timers, Did one single
amateur who fought the no­
code proposi t ion think in terms
of what was good for amateur
radio and for our cou ntry? Or
were they th inking only of the
mi sery they had in learning the
code and which shou ld there­
fore be shared by all newcomers
as a rite of passage? Never mind
that the newcomers aren't com­
Ing, but are telling us to shove
amateur radio and Morse code
up our antique antennas.

Sure, I know I'm a pariah to
many hams because I stand up
and tell it like I see it, That' s nev­
er been popular, so I shouldn't
mind when ham popularity polls
put me on a level with Nixon,
Walt, or Oswatd. From my view·
point, I go to great lengths to do
my homework before I wri te . My
opinions are solidly based on
facts. No, the attacks are usual­
ly personal, allacking me, not
what I've wr itten. Well , how else
can someone fight where the
fact s are against them?

What Can Be Done?

With f our more yea rs of
Reagan Commissioners, if arne­
teur radio were put 00 the stock
market, I don't think our stock
would sell . What an incredible
pity, for here we are at the righ t
time in history to provide des­
perately needed services to our
country-and to the wor ld. The

tering contests 1!>lIl only otler Iragmer1t a of
____in ... prize.. A Irlp around Itle
-.workf? A t98!> COrvoIlle1 Sure. A certllicate?

FO<gIlt it

01 coun;e, thi!I wiOII>S9'Nd cIIee. ing tMt

gotI$ on also turns me ofl. J USI wI'Io regu­
Iat... wflal goes on during these cont...ts ,
anyw..y? Faulty 100rog. ttle di$legartl of CO"­

tesl e xdlange rules. exaggerated signa!
reports , and jus l plain c rummy operallng
p'acllces a ,e COtlltnOt'lplace. P9rtlaps we
.hould rec ruil a cadre ot contest referoo._
I\tIms who wou ld be willing to tuno around
ltle bands and snilch on these c r""ps and
cheats . Maybe then I'll be able 10 ta ke coo­
lests seriously.

Anyway. lor _1_ iI'S watll, nere a re
INS monlh'S QUlz;rett. l leel Ollliged 10 do a
coI u<TWl on con ing now and then. but I
don't muct> enjoy t laslL

whole world Is going high-tech
and here we are with one of the
best t raining grounds for young·
sters to steer them into high­
tech careers-and we aren't just
not doing it , no, we're doing ev­
erything we can to prevent it

With communicat ions about
to explode, amateur radio has
the opportunity as never before
to invent and pioneer new com­
munications technolog ies. Sad­
ty, the hams we need to do this
were shut out of the hobby, so
we don't have 'em available.
Luckily for the world, though not
lor us, Japan does have the
needed technicians and engi­
neers. They came into high·tech
through Japan's no-code ham li·
cense. So we're going to have to
continue 10 buy Japanese ham
gear, two-way equipment, tele­
phones, and so on. We no longer
have the technical people to
keep up with thei r creative de­
signing. Soon we may not even
have enough technicians to ser­
vice the satelli te, microwave,
and fiber-optic communicat ions
equipment wh ich is pouring into
the country.

If you know of any approach
which will convince youngsters
that they should leam the code,
let me know, I'm ready to try and
gel ham clubs started in every
high school in America, but it is
a complete waste ot time even
trying this without some COil­

vincing explanation lor the
code.

No, they won't buy that crap
about Mor se code getting
through when all else falls, Nor
will they buy it being less expen­
sive than phone. Heck, you don't
believe that old bunk any more
than I do-and this in my 46th
year in amateur radio. It you can
give me one convincing reason
for the cooe. I'll be able to get
started.

ELEMENT 1
MULTIPLE CHOICE

1) The very l il"$t ARFlL S"""'PStll<es was
held in:

1119504
2)1911."""4)19&t

2j The~ first AAAL Field Day ...as held In:
1)1933
2) 19t12
3) 195?
4) 1929

3l Whicfl of Itle 101low;ng ma gazines/Ofgan­
lallons I'la$ _ SPOf"lOt'ecl a 16O-me!....
con.esl?,,"""'-

2) 13 "'.t}4Z~

31 CO "'.(JUiM
oCJ Quert. Century Witeless As8ociation
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C«_ •
AI Janu. ry

e ) Febfusry
C) Ma lch
0) Aprlt

THE ANSWERS

Ei«lHltrr 4.
1_0. 2-E. 3-F, .-G.5- H.6-t... 1_K..
8-1. 9_A. 10-C, 11_ e.

SCORING

How did you do?
1-20 poinll-Tra nsmiUing inlo a

dummy load
21-40 poinlS- Your el8flleflts are

""41_60 pointS-A respecleble perlor ·
m.~

61-80 poinls- Almost a clean.­
81-tOO+ points_Nocontast!

EJem9111 . :
FIYIl po;nlS lor each correct answer.

E"""""'2:
Two and """"""'II po;ntS lor each word cor·
,..;Ity UI'lIICfambllld.
E_r3;
Two and """"""'II points lor ..eh correct--E~I ",-

Two points tor each correct match.

7-FalM Ten-<neter opefators had to
walt until 1973 lor their ._
Ings of distress.

&-faiM The ARRt.- held llUCh I

contest. Ma.,tle II tlWl' "*"_
woukI $lIlt haYll tile~

9-F..... In 1982-
Io-Fat.. He mal'lloglld a noI-'agge<·

ing 153 stations in Q sec­
tions.

E) May
~J~

Gl July.........
,.........
."""'"
~­U_

51 ARRL UHF Cont..1
III ARAl 1o.Melef

Contest
1) ARAL SWI'II!p$tak"
81 WlIShinglon State050_
~ 13 <lO-Met. World
SSe~ip

101 ARRL ox (Phonel

III Dutch PAce Conteat

E""""",3:
l-False E-, 1968's sunspots _en'

iIbIe to prori<le that much....
2-True The 1946 VHF Ma ra thon .
3- FaIM Ii's a SWISS contast.
4- Fa lse II was between 4(). and IlCkne­

tee operalors
5- Fa lse To kaep track ot etancos at­

raady worked 10 prevent dupll·
ca te contacls.

&-True To tre distress 01 VHF opera·
tors -vwhere.

E""""",2:
(Rooading from left to rIl1It~ conlest. log,
dupe; multiplier. -.0>: . computer; clod<,
key. coIlee; ant~

Elem9111 1:
t-3 In J an uary .
2-1 In June.
3-4 !'tot yet. e nywa y
. _ 3 Those were the """Y1I.
5-1 Theone and only,

Ma tch the cont.." in Column A with the
months in Column e.

C«_A
I) County Hunlefs sse

Contesl
21 ARRL VHF aso Ps rty
3) ARRL Fiel d Da y
4) A5 lnt" mlt lona l

SSTV OX Conlest

ELEMENT 4
MATCHING

4) The ARRL once lpen.

sorell. CrOllbtond OM·
AcqU<llnted Party to Mpro.
mot.lrat~IIlllTI· ee­
~ 15- and 2lknet.
operltort.

51 Most conteatlQ "*' a
Mcheclr.~M to keep

trad< of COIM'Itries and'ot
sta les that stili must be
_ ee,

6) The ' Irs t ARRL VHF
Sweepetakes Wl$ held in
l lW1.

nThe Ilrst AAAL l ().Mel9f
Conteat was he ld In 1962,

6) The first ARRL 11·Met9f
Contest WlIS held in 1959.

9) The ' irs t 13 AAaf1.l1iMl
15-Metef World sse
ChoompIonship wu held
in 1910.

1~ The wlrwting operator In
tile first ARAL S\lOfMlp­

stakes "fIIOIked 20 stalions
in 12 MC1ion1..ELEMENT 3

TRUE·FALSE

4) During It. heyday in Itle mid-t97llll. ap­
proxImately ""'" mllIl)' Ilam$ ..eh ."..r
....t ON ..., Phone ARRl. 5 " lip'''.''
logs to ttle t MQ'.... tIe::"~IJ.rtIQ1

'I"
• rooc
aasco
ooס,ס,.

51 Wtlo II 13 AA-oazine'a contest editor? (No

talr peel<ing.1
1)~ 8al«< WE\2GFE
21 RDl;oer'I Swlrsky AF2M
31 Mare l..N""Y WA3AJA
4} Chod Harri s VP2ML

11 In 1968, a Technic......
Cia.. ham won tile ARRL
ox Cont..l.

21 The AARt once spon­
sored a contest that ran
'or eight months

3) The Helvet ia Corllesl .
held N ch April, Is spon­
sored by I Swedish ham
society.

ELEMENT 2
SCRAMBLED WORDS

Unlcramble ttlese contest..et.ted t_
nelcots ogl pude
p11h.mllr. ""'" retcmopu
ooclk 8I<y "Moe

"""""

CONTESTS
Robert Baker WB2GFE
15 Winds or Dr.
A tco NJ 08004

DARC CORONA 1l).METER tac led only onca, Operating classea In-
RTTY CONTEST etude si nglelm ul tl.gpe ra tor a nd S WL

1100 to 1700 GMT November 3 prlnl8f.

ThIS il t.... Itsl 01 lour lest s during lhe
yea' lponiIOftd by the DARe eV 10 prg.
mote RnY K tiYity on the HI.meler boIInd.
Use the ....... ,.nerlded portions of lhe
10-rnal. band- Eadt statiOn can toe con-

EXCHANGE:

RST, aso nurnDel', name, and US state.

SCORlNG.-

Eadt cornpIaltd t_.y RTTY aso II

worth I POint MUllipl ler, lnch,l(le lhe WAf
Ind OXCC lis ls. NoCh US Ita Ie, and ead'I
dlllrlct in VENa, and VII.. Tlla tinal scor.
la the 10111 aso points times lhe 101;11
muil lplier.

AWARDS:

Appropria te a wards 10 the l&adlno sta·
lions in each clanlflca tlon, a ssuming
rsesonable scores.

EN TRIES:

Logs must contain name. cell . a nd ' ull
address of participant. Also st>ow class,
time In GMT, e.c ha nge. and Iina l lICOf8.

SWLa apply the rules accordingty. Logs
must be received wllhin 30 """Y1I alter the
last. 5encl all enl"" to Kl.... II.. ZialSl<i
OF7FB, PO Bi). 11.1,~ Ertensee.
weat Germany.

ARRL SWEEPSTAKES
CW

Sta rts; 2100 GMT November 3
Ends; 0300 GMT November 4

PHONE
Sta rts; 2100 GMT November 17
Ends; 0300 GMT November 18
Not . that these rules we r. taken ' rom

last year'S contest. This year 's rules we,e
not 'ecei.1I<;! ' rom t he ARRL In t ime 10
ma ks the prlnll ng dead llno. Check QS7 r....
any Iolst·mlnute Changes!

US and Canadian stalions work Olher
US Ind Canadian statlona using 1.8­
lIwough 28-MHz bands. e.cludlng 10 MHz.
Operale no more than 2. 01 lhe 30 hours
. itn onIoll times noted Clearly In yout log.
Ustening time counts .S O(l8fatlng l Ime.
Operaling categories include ..ngle 0(l8f.

CALENDAR
"~ ,
Nov 3_.
Ncn IOM11

Ncn 10-11
Now 10-12..."
Ncn l1M11

Now 2....ZS
Dole 1_2_....
Dec 2I-.lln 1_..
Jan 12
Jan 12-13
Jan 13
Jan 1' - 20
J an 28
Jln21

"."

DAAC Corona 1t). Me t.. ATTY Conlell U
AAAL SWMplla kas_CW
Dela.a.e aso PI"y
Europaa n OX Conlasl_ ATTY
Mom. na OSO Party
Inl_llonal OK OX ConI..1
" AAL S...-.ptlak..- Phona
CO Worktwlda OX-CW
AAAL 1flO.Maler ConI..1
AARL 1t).MeIer eont..1
QAP Wlnt. Sporta-CW
CatWdl eont..t
n ao-MoMer Wotid sse ChIl1 lp1orllhlp
Hurtling L.Jona In Tlla Air ConI..1

n 15-Me1er Wotid SS8 ChImp6""lhlp
n I~. Wotid sse ChImplor..h1p
n 1~MaI.. Wur1d SS8 ChImp10nahlp
n 2O-Met.. World SS8 Champl_hip
nATTY Wand Champlonahlp Conl..t

NEWSLETTER O F THE MONTH
One 01~ radio" oeep myst8f1es revealed Ilsell 10 me the orher' """y. I was sit·

tlng at my <:Iesk wllh hundrellS 01 _tener,_mosl oIlhem terminally durt ­
stacl<ed around me. .-iing ClMon Amaleur RIdio Club's I'EEDUNE. n... it
-. a greal tnrtn, In • ftlPOrI on parada communications: ~ ...• bill t........ to-.ct'l

d ....."
So whal 's the 1'I'PfIlary? JUSIIhis: " roew4etl. II .. the club don. For -.ct'I tlorIng

.-wsletI.... Itlertl musl be an equally boring club. In IheCanton ARC. .... l"O'.. par.
tieipate!l! Pre$id8nt ScoI:I Duncan KKllO must be a rNlly amazing tello*. And Edl­
tor Bill Par!<l K6JlH musl haYI!Ia tough lime keeping up wltl1 all of the Idlvity. yet
he handles It with' Itai, 'or detail. Congratulations 10 Scot1, Bill. a nd~ rnernbeI

oI lhe Canton ARC_you're doing one heck of a job!

To enter your club" newsletter in 13's Newale ttef oIlhe Month Conteat . send It
to 13. Pine Street, Peterborough NH 03456. Alln: NewsleUef oI lt1e Monl h,

73 Magazine . November, 1984 83



MULTI-BAND SLOPERS
_....""~~s .......~ ....TI~""'--_..._..----._- --_ ____. _ .., _.. ,t .....__ .c..._...._."-. OlI. n ';- ~\l· ' n ~_ .. _ ..""-_ "- ,_.- - .._-

.1iu----..,-$iOfoI~- ""'" U .. .... 10. ",- Ih _ _ .. "-I,, ..
, ...._ .. " .. 1 .. -
U 8O"" """"'._~ ....... .,.. ,_...... JlJ1 ... _
, .. "" . .. . . -00. 000. ..". ",,,_ , _ _, - ~ " .
2 .. "",-,"o ·e."" DII'OlE · 11·· I ..
s .." I.'~ ,.. <_ hO "- - -

....~'NN . MUM MA' "''' _ '' ''
eo> 3~3" Mt. PltOSPEC I. .. 600S6

FREQUENCIES'

PI'lone-l835, 3llO!i, 7~ ,.285. 21385.
28585. CW- 1810 . JS.4O. 7035, 14035,
21035.2llO35.

SCORING'

COunt one point lor phone OSo. ilnd
Iwo poinls for CW 0S0s. Montana al .·
tlons mulliply tot a l 050 points by number
01 st ate s . count.ie . , Cilnadia n p.ovinces.
and Mont a na cou nt ies. Othe.s mull iply
tola l a s o IlOlnt. by number 01 Monla na
counlies wo rked (58 max.],

Par1iclPilting alatlons wOll< s tations of
oth", countries accord,ng to me o!f ;ciill
DXCC counlry II,t . Contacts between s ll '
tions of me same counlry count only lor
mult ipliers. but have no aso point value.
Each stallon may be worked once on each
band, Use a ll ba nd l , 160 through 10 me­
t.... on phone or CWoCrossband or C'OSI'
mode coniacl. a.e nat va lid. Opera ting
ClItegooe-s include' A_sing ll! operalor all
DilndS, a _lingle operalor one band . and
C-mult~llOl all IMlndS. Any station
opera ted by a I'ngle 09f'S(ln Obtaining a.
aislilnce, S-IJCh ilS In keeping ' ''''' log. motli­
toring Ofllet bandS. lun ing the trilnamiUer.
etc., is considered a multi-operator sta·
tion. Clubsillions may WOfk in calegoryC
(multi-<lPlonly.

ENTRIES:

A s.ep.ala le log ..... a l be kepi for fliIch
Dilnd ilnd musl conlalA I"'" fUll date. me
log mUSt COIlllin in II' he.ad lng Ihe cate­
OO'Y of t!'le lIaliOn IA. a. C1, na me. call·
sign. add'ess. and ba~ll used. Also
l hOw me tctat numDe< 01 cxmtacts, OSO
points , multiplie rs , Ind lota l score. EaCh
100 m...Sl be accom pa nied by the lollow·
lOll decla.allon, "'I hereby s tate tha i my
s ta tion was opera ted In accordance with
the rutes ct the contest as we ll as a ll regu·
Iillions estlblished for ilmateu , radio In
my country , and Ihlt my report ;s correct
ilnd true 10 the beal of my belief. "

A cerl ihclle ....ill be . warded to lhe lop­
scoring operators in each counlry and
eac/'I Cillegory. The 100 OK Award tnily be
issued to stations lor COIltactS with 100
OK still ions. and an S-6-S Awald or en­
dorsemenlS lor Ind!¥idual bandS may be

issued to a SlatlOf'l for contaclS ....illl III
conti"""'ta. Both a wards ....ill be issued
upon iI wrill en a ppl ication In the log a nd
no OSLs are required. Logs mus l be poIlI·
marked r'IO Il le. tha n Decem De< 31 and
l ent 10: The Cenlfll R.d io ClUb, PO Bo•
69, t 1327 Prilha 1, Czec lloalova kia,

ENTRIES'

Mail Ioga by oecenee- 15 to Yel low­
Slone Radio Club. 2626 Burlinglon. BII·
lings MY 591 02.

INTERNATIONAL OK
DX CONTEST

Starts: 0000 GMT November 11
Ends: 2400 GMT November 11

SCORING'

ElIc h OSO counts one point, Of 3 points
if wilh iln OK st.lion. Fit\ill score is OSO
points times lhe tOfal numbel' 0I 1TU zones
WOfked on eac:I'I band.

EXCHANGE:

RS(T). serial num ber. a nd slilte, COUn­
lIY, or Monla na c:ounly.

EXCHANGE:

Rsm a nd 2-<l lg ll number indica ting IIIe
ITU zone. Plea se no le Ihal ITU zooes a.e
quile d;/fefent hom lhe ARRL zones l Fo r I
lis t and map of lhe lTV zones , send 2 lACs
10 the entry add•.,u IlstOld be lOW.

AWARDS'

C8rI lflCllles to the highest scorer In
each ellsai licl lion in each counlry. rea·
sona ble score p.o.-ided. Cont inenlal lead·
"'a will be honored with plaQuea . Certlfi·
catea will al so be give n to s tallons with at
leaSI hall the SCOfe 01 the continental
le ader or wllh al least 250,000 points. The
minimum rf!<l ulfe me nts for a ce rtificate er
a t.ophy a re 100 aSo. o. 10,000 pcmte,

EUROPEAN COUNTRY LIST:

C3 1. CT1. CT2. OL OM, EA, EA6. EI. F.
FC. G. GC G""" GC J "', GD, GI. GM. GM
Shetland , GW. HA. HB9. HBe. HV. I. IS. IT.
JW Sea', JW. JX, LA. LX.LZ. Mt , OE. OH.
OHt. OJ • . OK. ON. OY. oz. p.... SM. S. SV.
SV Crete. SV RtoOdes. SV Alhos. TAl ,
UAs 1. 3.4, 6 . UA2. UB5,l.IC2. UN1 . 005.
UP2. U02, UR2. UA F.anz Josel Land. YO.
YU.lA ZB2. JA. 4Ul , 9H l .

MONTANA oso PARTY
1700 GMT November 10 to

0400 GMT November 11
1700 GMT November 11 to

0100 GMT November 12
Sponsored by the Ye llowsto ne Radio

Club of Blilingi . Montana. WOIl< st. lions
once per IMlnd a nd mode ....ith M""ta na ·lO­
Monlilna 0S0s allowed. WOIl< portaDle-s
and mobiles .s lhey c hange counhes. No
.-..10lI oso...

ENTRIES:

Viola tion of t!'le .ule-s, ...tlsportsmanlllo.e
con(llJtl. or tak ing credi t lor e >cessi"" d....
plica-Ie COIllacts will be deemed au llicient
ClIuM lor diSQUIlification_ The decisions
01 lhe eont"t Committee ere final. It IS

SIIOO"led that COIlleslanta cee t!'le log
sI'K!eI' 01 the DARe or f!<lu;va lent. Send a
ta.ge SASE 10 get logs a nd summary
Sheets (40 0S0s or OTCs per sheel~

SWLs a pply the luies according ly, Entries
ShOuld be se nl no la te r man December 15
10' OARC DX AWlrds , PO ace 1328. D-89!5
Ka ul beu.e n, West Ge.many.

OTC TRAFF IC:

Addit ional point c redi t can be .ealized
by making lIM 01 the OTC l'ilH ic ,...tu.e ,
A OTC is a repotl 01 a confirmed OSO that
has liken p1_ "'''ief' in lhe contest.
which you IeI'Id 10 a nat tler s lation. The
lilfItletal idea be4ng that illtel a number 01
sta tiooa h_~ WOfked. iI liSI at IheSe
s ta tions can De repoIIed back dUllng a
OSO will'l anatllet Sls tion. An addlliorla l
1-point Cled' l c a n be cl ai med lor elOCh I"·
tioo ..ported.

A OTC contains lhe time. ca ll. and aso
number ot tile s ta tioo be ing reported . a.g..
l300IDA1 AAJ134, Th is means thl t l t 1300
GMT )IOu worked OA1 AA and rece ived
number t~. A aso ca n be repo.ted oo ly
once Ind no l back 10 the ori Oinll ing s ta·
lion. A ma. imum ot 10 OTCs per s ll tlon Is
permitted. You ma y work II'le same . ll iion_ii' ti..- 10 comple te IhiS QlJC)!a, flut
only the original contacl hilS OSO point
..alva. Keep a uni form liSI 0/ OTGa sent
aTC 317 indiCat" lhat this is the 3r<t
serieS at a TCs senl a nd that 7 0S0s are

'l!POf1ed .

7 MILLION TUBES
FREE CATALOG

Inc ludes all Cunen!. Obsolete. An­
nqoe. Hard To F'nd Aei:e<v.nq.
&Oildcasl. lndustroa/ P.al:!,O)'TV
types. LOWEST P1IIC($ . MaiOI'
Brands. In Stock

UNITY EleClronics Dept. S
P.O. BIll 213, Elizabeth. NJ 07206

EXCHANGE:

a s o tlumDel , RS(T}. a nd Delaw l re
county. ARRL section, or countIY .

EXCHANGE:

E> chaAQ8 tile usual Si.-<I'O'1 tII,III'Iber

conalst,ng 01 RST and progressive OSO
number I latling ....ilh 001 .

EUROPEAN OX CONTEST-RTTY
Starts: 0000 GMT November 10
Ends: 2400 GMT Novembef 11
Sponsored by t!'le 0euI1CI'Ier Amateu,

RadiO CIIJD (DARel- Only 36 hou'a 0/ oper.
a lion out 0/ lhe 4B-hout peliod are pelmit·
led for lingle-<>peralor lIations, The 12
hours of ,Kl"ope,ation may be laken in not

more than lhree peliods a l any l,me dur­

i'XI lhe ceetest. OpeIaling classes i...
clude: single operator a!IDlnd a nd mulli­
operator single transmi ller. MUIl I-ope<a­
tor sl ngle-tra nsmi lle . Sla tions are onl y
all owed to cha nge bands ooe lime wilhin
a t S-mlnute period. e . cept for ma~ ing a
new mult iplier, Use a ll ameleur bands
from a.s th rough 28 MH z. A contest OSO
can be estlbl lshed between all conn­
"""It a nd liso one's own conlinent. How·
_ , a SOs as _ II as OTC trattic with
one'l own counlry is no l al/owN! Each
atatlon ClIn be -..orl<ed only once pel !)and.

EN TRIES AND AWARDS,

Ap(lropfil te a wards will be go-. to lhe
10(1 acorers. In ilddllion, a certlfiCale 10 a ll
stalions WOfklng ilil lh•.." Dela....l .. COUI'I­

lies.. If you WOfk a ll th•.., counties I nd
wl nl 1!'Ie WDEL Awa,." IeI'Id t'llfO 2O--cerlt
stamps a nd a n ildd.e-ss laDel. Mail logs by
DecemDar 17 to: Charlie Sculley AE3H,
103 E. Van a ......... Aven"". New Castle DE
19720. SerId an SASE for I copy 01 the
resuUI .

FREQUENCIES'

CW-t8O!i, 3570. 7070. 14070, 21070.
28070. SSB- 181!i, 3975, 7275, 1432!i,
21425. 28650. No'wice-3710, 7120. 21120.
28 t20.

SCORING:

Dellwlre s il l ions score 1 poinl per
OSO. Multiply tolal by the nUmbef ot
ARRL sect ions Ind OX countrlel wor~ed ,

Ot hers score 5 point s per Delaware sta·
lion ....orked, Multiply tot er by lhe number
of Dela wilre counties IO/Oflo.ed on Nch
IMlnd a nd each mode <maximum 0136 m...l·
tlpliefa possiblel.

SCORING,

EacI'I OSO counlS 1 point Each OTC
Iglven or received) counls 1 point. Multi·
phers will be counled accord;ng to the
Eu.opeln and ARRL counlries lis ts, The
mulllpiler On3,5 101 Hz may be mUlllplled by
4, on 7 101 Hz by 3, and On 14 through 28
101 Hz by 2. Howeve•• cootaCtS wllh ln lhe
same continent ooly counl as I mu lliplle .
of one per band (includ;ng 80 a nd 40 ma­
lerl l. The linal SCOIe il lhe sum of OSO
and OTC poinls , times the total mult iplier .

liooa may be -..orl<ed once pel IMlnd ilnd
mode lor OSO a nd mult iplier C' edi ll,

ENTRIES:

ceoteet 10 rms 11011 sheets, s umma ry
eneet. dupe sheetl are a vai la ble f<om
ARRL headqua. tars lor a n SASE. 0 11icia l
forms are .ecommended. Any ent ry cl aim­
Ing more t!\an 200 050. must a ubm it du­
plicate checking sheeta, Incomplele or
late enl.ies ....'11 be Class,f'ed as cl'leck
logs. logs should include dille. OSO time.
e >chaAQ8 seeweceoed. IMlnd. and mode.
Postmar1< you. entry lor eMM!f mode by

December 21. 5end 'I 10 ARRL 22!> Main
Street . Newington CT 0111 11 .

Each entrant itO""" to be bound by the
p<oYiaions as well as the intent 01the olli­
ciill ARRL rules. the regulahons 01 his Ii·
censlng a uthorily. and lhe declaions 01
lhe ARRL Awards Commi llee. Usual d iS­
Qua lilication .ules ilpply.

FREQUENCIES,

CW-1800-18tO. 3!i50-365O. T05O­
7100. l.aso-l .. loo. 21050-21100. 28050­
28100. Norice- 3110. 71 to, 21110, 28110,
Pho ne - 18!i!i- 186!i. 3850·3950, 7200­
72!i0 , 1"2!i0- U300, 21300~2 1 "00 .

esso-aeeec

EXCHANGE:

Consecutive se.ial numbel' . p<eceoence
<A If you .un t5O Woutput or less. B If more
tllan 150 WI. you. Cil"aion, check (Iasl two
d'oita of tile yell' you were Inal licensed),
and you. ARRl SKlion.

SCORING:

Count 2 poinl l lor eac h com ple ted
2·way OSO. Mulllplie rs a re eac h ARRL
l ection plus VEBNY1 <74 max.). KP" ,
KV4IKP2. a nd KG.. I til tiOns a.e in tna
Wes l Ind ies SKtlon, ....lIl1e KH6 a nd othe'
US possessions in llle PICi fic count as
tile Pac if ic seclion. Final acore is OSO
Pon'lts tomes I"'" number 01 ARRL sec­
loons tplus VE8NYl l.

DELAWARE oso PARTY
Starts: 1700 GMT November 10
Ends: 2300 GMT November 11
sponsored by lhe Dellware ARC. Sta·

AWARDS:

CM,hc.ates 10 the 10(1 Slngle-<>pera lor
CW and ptoone scorers In PXIlh tl'le A and B
ClItegOfie-s in each ARRl seclion. a nd tl'le
tOll mulh-ope<ator enlry In each ARRL
d'viSion.

I tor Ind multi~'lt or ....ith I single

"I""miller.
No crossmode COIltacll Ire Illowed

Ind Nell Slillion ClIn only be -..orl<ed
once. r"O'''';I1_ of IMlnd. A t.a nsmille<
used to ccerect one or more st ltions m;ty
not subsequenlly be used under Iny ottler
GIll durn'll the COIlt_t period (wilh tile e.­
cep(ion 01 fa mily Itllionl -..here more
tha n one c ililtl ign il a .. ioned b y
FCCIOOC). One operalor may not UM
more than one callsign I.om a ny given 10­

cali on du.ing lhe coeteet per iod. The us e
01 t\NO O' mOte t.ansmillers slmulta neovs·
Iy Is not a llowed
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DXPEDITION TO KERMADEC

Ron Wright ZLIAMO IN four a ma teurs to /he Kermadec Is/ands of t New Z9IIiand IhiS
past spring

"Ron, Roo, wake up. Ttw storm lasl
niijht sank our boal! We',e s tuck here on
Aaoullslaod! "

Ron Wright ZL lAMO pu lled nrmeen out
o r a dllep sleep., 6 am to this unplnsant
news , "Bul lllet1 I de(;;ded I couldn', do
anylhlng aboul Ule boat, so I went OWl( to
lhe thack and started oper;al",g."

So the unll appable DXpedi lione< ......
died tile news that his only "-1'1. o f
Iransport i llon back to Ne.. Zealand novo
lay unde< 50 leet of sr>ar!<"n'es'ed wa' er.
Qpe<lIl1ng as ZlAA MO. Ron ha llded OUI
mQl'e II'U"" 10,000 ON contacts f,om the
Ke.ma~ 1.1. ..... Group, h uod,eds 01
mileS north of ilia nali..... New Zealand.

Ttle Kermadec atOfy began in 1963.
when JIm Smit h VK9NS centacted the
New Zealand lands and Survey Depar!.
menl about . joinl scientific a nd amateur­
radio expedi tion 10 Raoul Island. J im , you
will remember, led the second OXpedilion
to Heard Island ea , lie. tha i year, Ovef the
ne. l I"", monU.s. oeraus of lhe DXpedi·
t ion began 10 fall infO place. under fhe

guid,ng IY;ndol Dr. J. L Craig of lhe Z0olo­
gy o.p.rtmenl 01 Aock land (NZ) Uni_·
s,ty

Af t'" an edlausl ive f*O-lTlQflth _rCh

lor .n .PP'OP",ale vessel 10 ""if l he
1o-mer- leam 110m Auckland 10 Raoul
IsI.nd. both l he scien fi fiC .nd .mateur·

radiO teams b!)II.ded tIM! lemx :OI-.::,ele
shi p Shiner QfI Ma rch 13. The 1~lh'

old shi p was 'egislered jusl be fore eeu­
ing; Ihis was to be its fi rs l tand last'~ o lti ·
c ial voya"".

The 1QO.mli e sail passed relat iveiy un­
e.en!tully l or Ihe party. wit h some of Ihe
lirsl ·lime sa ilors enjoying Ihe o1oiphln.
cruising in Ihe bow wake. The OIIly prob­
lam ...as lack 01 ...ind, lorc ing the cre...- 10
motor a lmoel a Ihi,d 01 lhe d istance , Five
days lat .... fhe Shiner dropped ancnor I'\$a,

lhe loading c'al'\$. juSl oU the northefn­
most land only pelmanenlly·lnhabil«\
i.I.nd) of lhe Kelmadec Is lands:~t

Thoe . maleurs on the Ship _e ,n eee.
tact ...,Ih lhe ctane operatOf. lheonly a......
t_ on~I. WaffiC... Zl8AFH, Soon the

tfldiOU••nd dat>Q8fOUS task 01 """"ng ten
people. SC'''''hhc gaar. radio equipment .
and $IIpp1,es began. DXped't'QfI8f' load­
ed thei. ""ar Inlo an inflatable "Zodiac "
and edl/IId closer 10 tile . heer cliff. Ihal
mark thll ianding zone. Warrick . ...ung hi.
powe' c" n" cut over the wate, and low·
erec l he nel 10 th" Zodiac....hich was bob·
bing up and do n In Ihe heavy s...ei l•. A

deep 'igh 01 r liel Came Irom sci"nll.,s
and amal" urs a liktt as a ll equipmenl sa fe­
ly made the passage up me clift

Then i t w. , l ime IOf lhe memt>e<. 01 the
party lhefns.elves 10 land. No sa lflly ne! IOf
peopI,,: juSl • ladeIe< s....inging on lhe 8f\d
of the long crane. Th<l hams gr.Dbed .t
t"'" la«l<lr.s it swung paSI and......nging
on l igh t. _ I' wtI isked UP ' ''''' Chlf. INSI·
ing to the c.pable hands 01W.rriC....

Wi th the ..... pol l he only motorized vehi·
c les in t"'" K<lfmadeCs. an old IrsctOf and
an _ older truck, l he l i..............be< leam
permanenlly stal ioned on the island as·
siSled th... visitOfS 10 Iheir I i..... accommo­
dations. Soon the hams and scientis"
were comforl abl y inslalled in their qua ' ,

We can thank Ron's gr.ndf.lher for ni.
IIl e10ng inl ....est in ham ,actio. Ron l irst
began pla ying wilh radios in high school.

.nd In 1953 oblained hi. Ii'" .maleur I..
e.nM .. ZllAMO. • CiIIIt "'" ...... IIeld l ort.,. Iasl 31 l"'IIfS. During hi. long am.lleur
c._ , Ron tills ,emained Y8IY ach e. ...
peelalty in conlesl ing iIInd OX, • • wel l as
in consl ructing hi. 0W1l O8&r.

Then In 1978. _ hi. personal DXCC

lolal stood at about 300. Ron decided lhe
lime had come to ··pu t a little back into
amaleu. radio in e~chanoe for all fh" OX·
pedlliona I had worked ove' l he years."
Wllh the youngest 01 his 5 ch ild ren ...ell
grown. Ron look somEl lim" oil from gu id·
Ing his l axllo join a con le.1 OXpedition 10
Chatham Island. a few hundred miles east
01 New Zealand. While opera ting as
ZL3HIIC In lhe caww CW eonl est, Ron
met Chuck Zl1ADI.

Pitcairn "I.nd

Bolh I"'" suoces.s lul conleal operalion
.nd ,"'" If\endstl ip w,'h Cl>uck ..... ped

launctl Ron QfI his DXpedition eareer.
Tf>e;, next Sl op "'as P,Ic.i.n Is land. where
Ron hetped mael the demand lor CW con­
IX IS 115 VREiHL

T,.n.partalion 10 iIInd f,om hny. iSOlat­
ed Pilcairn is a l...ays roancy, Chuck and
Ron caughl a I,alghte, bou nd Irom the
soul hern tip of New Zealand and arrive<:!
on Pllcalrn a w&ek late, . All er struggling

liP the long. Sleep clill from Ihe tiny land·
Ing area to Ihe town, the Iwo amateu's
e'ected a !riband, a d ipole, and e verll cal .
and sellied down 10 some serious ,adie.

Desplta lhe mosquitO$. bl ack U'M . and
la.ge, t1ai ry spiders. l he tIIIms made plenly
01 conlacts. •el;e.,; ng some 01 lhe pres­

$\Ife on residanl amat"'" land d"ect (1(1.

ac."de"l o r the coIony'a launder) Tom
Christ,an VREiTC. Now the only question

was how to gel o ff PilCill im .
T1>e 1_ dozen perrna""",1 .esidenl. o f

lne isl. nd ....alch carefully IOf .ny pass,ng
boats (a maiOr source 01 income Is fheir
t ,.de ....i l n tnese shi ps). wn...-.. • sIlip
nears Pilca ,m , Tom ma kes contaci ave.­
the ,adio and Ihe isl ill"""'s launch l hei,
. Iurdy rOWboalS ...ith loadS 01 wood carv­
Ings and postall" s tamps,

Ron accompanied Ihe Islande,s on
tnese t rips, looking for passage oil the
iSland. hClpflfully lo ...ard Ne... Zeilliand.
The lirsl ...eex ...ent by without success.
Then the second week a lso passed ...il h­
OUI any possible affangeme<l l s. As l he
Ihird ......... on Pitca;' n .olled 10 an end.
Ron and Gnuck ",e btlg,nn,ng 10 _
,l lhey _ e go;ng 10 get back 10 New
Zeal.nd.

F'f'\& lIy tM Ya......... Tre_. • c'u'se . n,p
wtI iCh hits many 01 lne Iesser·y,s,ted Pa·
c, IIC ial.nd•. hove-IO off P>tc.orn. Yes. the
c.pla,n ..,d. tie tIIId room for eX. Clly IWO

people. i l lhey didn'l mi nd going 10 r.nili.
Al Ihal po int . anywl>e<e bu l Pilca im

...as lone wi th Ron and Chuck. $flvera l
days laler they tried 10 expla in 10 l he olli­
c lai. in Tahili why they had arrived wilh·
out a visa. Lack ing any French. it was
quile some Slruggle, nut l ina lly bolh OX·
pedillor-. ...ere t lying back 10 Ne... Zea­
land. naving made more tnilln 33,000 con­
tllCl$ during lhei, tn.ee"'-' on Pitcairn.

Tn,a eXpeli"""" <,Jidn'f diSCO.".ge Ron
f.om conlinuing l'Ii'l OXpedr lioning ear"",.

OverI'" nexl f......~rs. '" oper. led l rom
both North and Soulh COok 1.lands,

Tonga. Wesl ern SomoiII. I"'" SOlomons.
Lord Howe, N...... HeCridea, NjUfl. and

01"'" apols in the region. Ron expla ,ns
Ihi. ...anderlust, ·W ith my I.mily (jIown, I
.... nl ed 10 ...... some of the world OUlside
01 N_ Zeal.nd. Wilh empfl&SiI on .......
Ing.· I ha en eye prOblem llIal Is gett ing
. Ieadlly Ofse, end I wanled to hurry up
and _a l ew l hings before I couldn'l see
them anymo,e."

Ron Wright Zl I AMO

WIIa l kind 01 amat eu, lurns back 10 fhe
ladio after heari~ Iha l his chartered Ship
just . ank? Ron Wright says ee anloys the
more ,elaxe<:! pace and limited demands
01 a OXpedilion compa,ed 10 hi s dally job

driving a taxicab in do...ntcwn Auckland.
Traffic m uSl be p,elly bad II losing OIIa 's

ship i. more ,ellning Ih an dri vi~1

two "",rine biologi.lS lool< lime OUI t.om

cl>ronlc ling .- species 01 l i.h tc rescue
•• much gea• • , the Surl and shark. a l­
lowed. Meanwtli le. Ron conlinued to oper.
• 1.., piling up more 01 n l. 10.000 CW con­
teet• .

With tne;. only ..-ns oI lransportalion
now gone, the party began to tune around
l he marine band., lool<ing lor a ship going
In lhe righl d irecl ion. Fortuna.l!t1y. lhe MV
VIIi I rom Tonga ...a. QfI ne ...ay south 10
Auck land and agleed 10 del our to Raou l 10
pick up the stranded parly.

The change in plans cui lhe operaling
lime short. but ...ne know s ...hen the nexl
ahip might have appeared, The g'oup ae­
cepted the truncal ion ol l he ope,a l ion and
lhe addit ional S3DOO COSI and b&gan pack·
ing lhei. gear.

So &.112 da ys aftel go;ng on the a ir from
Raoul, Ille amaleurs closed down. During

fllal time they logged mor.. lnan 30.000
contaclS. knock ing KermadeC l rom 171h
In The DJ( Bulletm's MosI·Wanled USI

"om off ttle c.....rt ! One oI llle high poinlS
of file OXpedi tion ..... gell ing a call rrom
BY1PKl

Th<l amateurs IeIt lIOfT>e good anl enna.s
lor Waffick, so Zl.8AFH could help keep
the demand lor ZL8 10.... Warr ick had a
uniq"" ay 01 repay'ng IhiS k indness.

The ay off 01lhe Is land was as h arrow-
ing as gett ing on. The gear ro lled down the
"'Flyi ng Fox" tram Irom the lop of tne
Is land to Ihe email landing platform.
...he,e Warr ick stood wilh I'll. tru sty c,ane.
Allel lhe !il"a. was sa fely Slowed aboard

the landing c.a ll, l he r.dio opera lOfs were
t'Nled 10 a Raoul Island fillr"",ell : Warrick

s"'ung l he hams. clinging daspelalely to
the laddef . OUI over lhe Pacific. and
dropped I llem .Ira,gnl into the water '

Alt'" Ih,s ceo"emon••' dunl<ing. lhe now
IIlorough ly-SO.IIked nillm. bid good-bye
iIInd bO;IIfded ' ''''' V,1i to "'Y OUI .nd steam
low. rd Auck land . nd r.ome.

lef!I and rflady IOf l he serious wort< 01 the
t.ip,

The amateu, tu m 01 Ron ZI. lAMO,
Joon ZL1AAS, Roly ZL1BQD, and Du.ne
WtiREC qu ickly began setting up four
complete Sla llons (Including an ICOM
745. ICOM 740, Ken wOOd Ts-aJD. and a
Ken...ood TS-430). The anlenna larm cce­
sisted of ''''0 '''banders and dipoles for
lhe lower bands. The 16(l.meler and 8().

meIer dipoles Wele hung at lhe l 00-rool
level be l .......... tQWefing Norfolk Pinea,

l hanks to l he climbing abi l ity 01 sci""hSl
Mark Velie. Ar>olr- dipole handled l he
4O-mef.....ky!'lOOl< ehores, a I •• l)aCk·
ing up fhe l'Iigt>el 8O-metel ir .

Not long .11", .rri";ng on Raoul. Ron
made lhe lilSl contacl as ZUlAMO ...i lh
N.VZ QfI oW CW, Good radio prOPlllllll ion,
especia lly on 10melers. kepi the aso .a le
h igh. Every1hing ....as going s....immingly
until lal .. Wednesday night, March 2 1,
th ree days alte, lhe c'e.... landed on Raoul.

Cyclone Cyril was headed IOf the very
exposed Raolil . so l he boat capta in, John
Taylor, mo.ed lhe Shiner around 10 Ihe far
side 01 l he 1. land and l he mosl shellared
spot. Boat Cove, The th,_man Crew on
the ship ma intained hourl y ,adio conlacl
...ith lhe r 1 of lhe party 011 the is land.
Then, in the hours 01 l he morning, l he
cyClone changed di rection and high
...inds. heavy ....s. • nd d riv ing •• in
smaSlled infO Boal eov...

Soon lhe SII,...."..s aroct>or began 10

drag. and fl'len blOke. Ther.. ...as nothing
10 prevenl the sh.p Irom cra.hing aga,nst
lhe rocks. All tnree men abOard leaped in­
10 lheo. infl.l ed hIe ,. ft.and. thank s 10 .

o 'eat st rOke of good lortune, made ,t sa fe­
ly th.ough the \'lolen l sea and Siorm 10
snore,

Although no lives ...are 10Sl and no one
was seriously inju'ed. the boat was a toter
loss, While almost all the ,a dio gear was

high and d'y on lhe Is land , a preat deal o f
pe'sona l equipmenl and SCieflt il lc gea'
now lay at lhoe bollom 01 the Pacif ic. Thoe

ox
Chad Harris VP2ML
Box 4881
San ta Rosa CA 95402

r
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•
Ron finances Ills own OXpedllions, ,.~,

lnog up money ' rom ilia la.1 dri'o'inog and
somet,,,," leeslnog hia cee durinog hia
longer trips. l.etel., he haa ,ecei'<'9d some
he lp from some of lhe ....jor OX 10I/l'Id.II·
' Ions a nd rselio clubs, bul recet of the
money h.. come from hla own pocke t.

His unde,.tanding wlfs . Ia ys homs
("She doe$n'tli ke 1o t,a~e1 mIlCh," Ron e.·
pla lns l a nd aM_a tM 70,000 + OSLe
Ron has .ecel~ed from his OXpedilioning
She cla.ms If lIfle wa llfl 'l answerinog the
cerds, ahe'd be working cros.word puz.
zles. Afts_ing some 01' the ce.ds with
the wrong lime or local time ifl$tNd of
UTe must ....ke cros.word puzzles -..
like chlld'a pia.,.

OperallflQ TIps

Ron'a e Xped ition radio Is a KenwOOd
Ts.830. He uses a n Aut el< Research memo
0I"f keyer Ind hiS recently upgrade<l Ill,
Plddl" 10 I Bencher model. A. with most
cw eXpeditioners, Ron u_lI., aperlt..
~I 2!1 kilohertz up from the bottom 01'
the blond: 7025. 1~. e tc. "'galn follOw·
ing stands-Ill CW practlU. he I;\ltens "UpR
abouf 2-3 kllohertl.

He fOUnd the pileuP" from Kermadec 10

inlense lhat he was unablt 10 maintain an
acceplable oso ..Ie follOwing normal
procedu.n. 10 he rS$Offed 10 some SU~

terfuge While continuing to ....y he ..u
listeninog up, he actuall., made mosl 01 his
contac ts balow his transmit f,eqllflflCy. "A
lillie bit 01 d8<;eption, perhaps , which pro.
yilled more OPflOflunllies 10' s tat ions to
work Ker madec," Ron jusllfles thiS unusu·
a l practice.

This 11IUfl trs tes the impor1a nce of one
01' the mosl fundan_Usl aperahng .t.at.
gies for working e x , Ii.ten for the stallon
lhe OX Is working. not just 10 the OX .ta·
lion itsel l. Chuck Coleman K6ZUR e. ·
plains how he snagged ZUlAMQ: " He Wa$
send ing 'liste n up' but I d idn't Ilear any 01
Ihe st..trooe he was working above his
t,..nsml! freq ue nc y. I tuned down below
a nd he..rd one of the $Iallon. he ca lled. I
quiclcl., zero-beat that station. gave a
short cell. II'lCl he came .ight block'"

Ron conhr>Ued 10 work a f_ s tatlQn$
atxwe IIi' Ira nsmlt f,equency just 10 kee(l
the Pileup honest and to separate tl'lOSe
OXeB ....rIO were listening lor the Sla llons

he ..a s working f.om thoSa' with tlleir ears
glued to hi. l'ansmil Irequency.

Ron also hlces to work dOwn Into tile
plleup 10 some ". tent. ""TI1e lOudeSt Sl.
lions a r" going 10 malce It~ or later,
10 11oסi< for lhe _alcer station•. the ones
Iha t might onl y ha ve one c hance" l e I's
hope nol too many Big Gun e x e rs tore
Iheir stalion. apa,I after being beaten In
1M pileup by the peanul whis tle down Ih"
s lreet.

"'nother gOOd wa y not 10 wor!< Ron is 10
send 'fOUr tall .-al limes. Once is
l!nOUgIl . If you don1 get Ih.ough. send II
onoe again. And don-t send Ron's call; he
knows ....rlO Ile is. a nd if you're in tha.t pile­
up, lhe odds a,e 'fOU are calling him. (On

Ihe ra,e occasions Ihat two OX s la tlons
on opposite Sides Of the wo rld a re t rying
to use the same lis ten ing freq uency, you
might Il'lClicate you, prelerenc<l.l

Ron a lso has lillie patIence for the
~dumbn quesllons which use up oper_

ating lime wlthoul prcMdlng coetects. II
you 'Nlly ..ant 10 ask him his name. loca­
tion. or OSl address, "'a ,1 until he's baclc
in "'uckla nd. "Each dumb Quesllon u....
UP a n oPPortunity lor \Iomeone else to

wor1< a ~ one.M Ron e xplains. By the
... y, OSl all Ron'a e Xpeditions 10 Ill.
home cell , gOOd In any c.llboo1l

KeePi nog a wtry accura te cloclc Is a not""
Illf hinllowa rd getling a CSL cerd Irom one
01 Ron 's OXpedl1ions . To save on log pa­
pe< . Ron rec ords contac ls 5-10 ac ross on
his specially des igned log. He notes th~

times fOf each fOw of ccot acts . In Ihls way
Ile IilS as many as 400 contacla on a s in·
gle log sheet . Obviously. If Ille time on
your OSL cerd Is wrong by ..-.. a 1_ min­
ules, your cell ..dl be....-y dIfficult 10 lind
in tha i solid ma» of stalions.

~e wIll Ron be off 10 nexl? we'll
ha.ve 10 kee(l our ears peeled. clleck tile
week ly e x bullellns a nd lhe local e x r.
pealSl. a nd practice lis tening to both the
OX station and the s ta llon he Is wOfklng,
so we 'll be ,eady for Zl1AMO'S nexl CW
OXpeditlon.•

Specialthanl<s 10 Zl. l BQO, lhe Nortllem

Cali fornia OX Founds-lion. and of course
Ron Wrighl ZlIAMO lor Ih,s column.

lislen for 'fOUr loyal ex edi tor as
T32AW 110m CIlrls lmas Island lale OCto.
ber..,arly P+owImt>er. CSL ~ia K1 RH,

LETTERS
fechnology could easily be pul to good use
on lhe amateur bal'lCls . Can you Imagi ne
how many youngst... would become inter­
ested If I""'" could plug lhe inlelelrialon Into
Osel's moonDouncer fOf an IntSfactl-e
game 01' .-1 star ..ars?

You ke&(l WO<klng on 'em, Wayne! I"d be
bt,a Class lomorrow II it _en'I lor thla
"da t>-dlt-da ll" slllff

F, C. Glascock
Ha nlord CA

No. FC. I g... up.-Wayne

1ha ve just Iea""lld sotnelf'Wng about ham
radio, and after 'eMing your Ma y and J_
edilonals, I "" ..mlng to lell you _ light
you alll-- 1100 "" rellred and _ ing • c0m­

municatiOnS medium to combat lhe eeee­
dam that toeing daily confacl with Olhen.

brings.
I have on ly been InvollftOd In ham ,adio

si nee May, a l'lCl a m frus trated by lhe dim.
cully encountered in acquiring inlormatlon
a bout lhe hobby, It's sad 10 _ Suclt a line
hobby sufl.,ng lfom a lacI< of publicity.

I haW! al8(l dtN!loped a deep aweci.l­
lion lor ttoe PoIentlal lor rna;or ser'Irice by
hams 10 our counl!'}' in tl"," o t a n
eme.gency. In Connecl lcut . Gg"emor
Grasso was 10 pleased by Ille service hams
renderfld durinog lhe temble tHlzzard of sev­
e,,1 yea's ago thai she signed legls la liOn
enabling ham operators to oblaln callslgn
license plafea for only SS. Mosl Con necll·
cut ha.ma donl _ Icnow about it

.... I beg.en .-:ling your appraIsal of ee
current ata lus of the hobI1t.1 MnSed lmme­
diately that you _e ccerect. ........ I am, .....
other ok! duller joining the .ankS insl~ 01'
• tHgt>-echoot s tudent Certaonly ham radiO
sIlOuld be made a~ailable 10 lhem lollay.
The yarloUfl Boards of Educs lion must lalce
action. But, alter sefVing three tSlma as our
lown' s FI,sl Selectman,l know how very dif.
Ilcult II IS to c hanll8 ponderous democra tic
practices.

I am laDoriously learninog Morse code.....
lar as thai Is COiiOSlloed. one need only Ii.
tM to IIle D8nds 10 know that CW ill ee­
aOIet:e and S/'fOUkl be abando,""d by h;)ma

In llleior licensing ..ocedure.
00n1 SlOP lightinog tor cI\Ingel I alreMly

shafEI your lriews, a l'lCl when I get my Gener­
al-class tlclcet I'll do whatever I can to join
you In lhe battl". In the meantime, keep
'fOUr speed up.

rYe ...., 73 lor 'f'I"U$, ," '*Wf. .. I could
find it a l the local .-stand, btrt I've fina lly
decided 10 SlJb05cri be. I.", not now, ocw do I
intend to become a ham, bul I enjoy lhe art l·
ctes al'lCl eSpllCla lly your edllorlalS. Since
the lasl 11m" I tuned in It seem. you've boon
doinog battle wilh the FCC OYer lhe reason 1
reluse 10 get a license: Morse QOl,\e.

Requil1flQ SOOTIi!OiWf 10 Icnow Morse Is
........-ttat like ,equirinog a thorough know!­
edge of _ Hebrew before t8ng ls­

sued a BiDill. wr.,., botller 10 leam a n CJl).

8CUnl dial8Ct when mont efflCiefIt I'flCOles 01'
communlcaliOn are ayallaDlll? ThaI Is non­- ,

Lesl someone th ink me a refugee from
Ihe CB-trucker mlndsel. let me exp;ain. I
presently wor!< wilh compul...-generaled
YldM-lf)IlIClfieaUy, the coclcPi t dlsplaya ln
the Na"", FIA 18,t, Horn8l lighter. This

MiCha e l, • great ma ny amaleurs w<Wld

much preler ro bar ai! lurlhet a nrry inro rhe
hobby in orde r to keep ORM do wn on rfle
bands, Tesls a re to .eep peopie oul. not
let them In. And. as you SlflJf/flS,ed. Ihe in·
mares a.. in conrrol oIlhe asyfum.-Wa.",..

II would seem 10 me lhat ma ny amaleurs
are afraid Ihat halrinog a oode-lree license
woukl let a lot of f1UtS al'lCl troublemakers In­
to some parts of the bands. Undout>tedly
tiler don11ls ten 102_. FM repealers or
to IIle 010-, 1!>- and llOi'neCer Dands ~

oIlen. If I.....,. did they ""'OUId know ttlat tile
nul\l a l'lCl troublernilkers ar" al.-Jy Illere
regardless of the code requiremenl that is
now In et tect.

In closing , a n Interesli ng s ide note , In
this mo nth' . 73 (Augusl. '84> Ihe result s of
the 'ecent "FUN'" poll are gl"",,- In E~I

2, quest ion 16, 81 '10 of the people polled
didn'I wanl tflfl FCC 10 Increase the speeds

on CW .,...,.... In~ 10 queslion 24,
901 % said mer did no! wanl nama to be sut>
jectfld 10 pe"odic: reiestirog. I wonder wfIy?
Could It be Illal tr>ey WOIlkl no! be able 10
pas.s lhe IndIVidual CW or lheOfy testa lor
both ) aga in? They then contrsellct them­
selves In Elemenl 3 by saying in quesllon 35
that 70% of Ihem can SOlidly copy CW a t
the speed at which Ihe y we re lice nsed.
Then In quesllon 36, 72 '10 said they could
pass the tt>eory lesl for thei. license class.
" this is lrue. then wt.y _ 901% of lhem
al'aid of periodic retestIng? Sounds ~
flatly to me.

w...,....,. I .eally enjoyed your ediiona ll in
the May, June, and July inues of 73 I ilO'''''
wholeheart ed ly with you lhat II mos t a ma·
teurs are against a no-<:ode license, then
tlteae same people should be retesled .....
ery two 10 live years 10 ma ke su,e tM y stav
prof icient In their code al'lCl lheofy,

I ....... )'el to underaand wt.y American

hams are 10 uptight about halring a no<:odll
IIcenM. There __.. CClU'oIries, among
!hem Gr.I Britain, Brazil, J apan, Hong

Kong, and probably others. wtIich """"
some lOr! of no<:odll Ilcanse a nd don1
seem 10 have a ny prObl_ with it_ In lact.
lheir a ma leur populations Ire grow;nog (I n
some tas"'" by leaps and boundsl while
ours Jusf trudges along. By the way, I got
this Information out 01 lhe "73 Interllltlon­
aI- sect ion wIlicft I really enter reac:llng.

produc tl ye carry·oye r from the past,
poss ibly harming lhe llObby, Knowledge 01
lhe code Is useless In the Cu" ""t a nd ever
changing nMl ur" of the hobby.

Fred K. Ma rti"
Sa"'a CIa,. CA

Fred, t-. am a lot 01 'cl,ve INIms us'''fl
~~lf$e i ' is lun to USf!'. I'm nol
......" mmotely againsl tile code-as a fun
mode 01 communications. My a pprQ8c1l IS
pur,,'y pr.gmalic: W. fISfJd more flamS,
young flams, despe,a re ly. Japan flas pro.·
en bayond a ny argume... Ihal no-code is
rhe ans war ro Ihis one WHh ' hel, 1,3 mil_
lion ha ms, so t and rhe FCC ligureO IIlis
"'41$ worth • test on 220 MHz. ", hich is sari­
ouslyu~sedand w,thout a /Oe.. gfOU/I

I,• • th ia com'''fl in ..ill Mely be lost, The
ARRL l«J,fIe fight __ing i t . su",-l-.1
try ARRL Clll~ lrom COlSt ro COo1S'. I.ure
hat" '0 see us lose 220 MHl. 001 it no",
too.s ti • • a fJOfIBf, end ' haf OOfjld srart ' fl.
dominoes la lling. losing liS rhe rest 0 1 the
microwsve spectrum. And whare is com·
municallons going? Microw'¥es and u fo
ellltes . Well. I intend to hang in there and
see II I Can be 0rIfI 01 the last 11'IfI ama·
'eurs, doddering into my ham shac. wllh
my ",a ltS(, tool<ing lor .nyontJ el se Jell on
20 """ .....- Wayflf!.

DOWN WITH CODE'----__I
AS a .- subscriber to 73, • 0Il"f'0':'d lhe

magazine lor lhe firsl time and ran lighl into

your edllon" ","nO" " WIS surpris.lng 10
III'lCl such an important and ..,..,.,.....~
sage in wl\at I lhought was goinog lo De only

a lechnical amaleur..IdiO~_

Iam ...Itlnog lo you 10" .press in delail my
.trong support lor lhe opinions al'lCl posl.
Ilona you put forth In Ihla ed itor iaL My lear
Is that nepallve feedbaclc 110m some ama·
leu' s concemlng the code Issue mlghl spill
over inlO ee fa, more Impor1anl Issue 'fOU
address_llle Imponance 01' amaleu,.adio
as Ir.e eountry's rna;" _up c0mmunica-
tion syalem in lhe cue 01 any nal or
............ disast. up to an Including .....
clear ",ar. yOA./lf COi-=-,. IllIt amaleur,.
clio in the US rna., be a d'finog hobI1t,etuect­
Ing f_ younger members, wllh declining
s trength as a marlce l for new produc t s or
as a sou rce of high·t ech tre ining are In my
opinion true and very rel ....a nl. The c UHent
code ,equll"Sf\'lef'lls ma y be contrlbutlnogln
one wl Yor another 10 a ll eeee condilions
a nd 10 lhe delriment of the hobby. I join you
in INnI<inog lhat ills. But the oId-timers_

.- going 10 cl\Inoe. and lhe ..00'ei '"
may be eliminated by the UPOJfIOl'" COiTlPUt·
Mlzat,on of ~ge tlan\lmiaslon
a nd recepflon. .... you point out in ~a,loua

a rtlcln In you. magazine, wllh lhe a » l..
lanee of a $3SOcomputer end lhe rlQht sott·
ware, any licensed amateur operalor can
send al'lCl receive messages In code at
speeds up 10 a l'lCl e.ceeding 2COJ words per

minut" without a ny personal krlO'lflfW:lge of
the code. Thai fact will lIOOfl allow moet

smat_ operatcn 10 ....:l and """"""
....aagel II a ral" ....1 beyond an'fO"'II'a
a.biIity 10 C<lPY manually. In an ..........,."
__ ilia no longer _sa.., to know any
code 10 COPY (e¥en If you do you won 't be
atHe 10 uM lhal knowledge In normal future
OSO sllua tlo ns In¥(ll~ing routine high.
speed compulSl-ass lsled code Iransml..
sions~ If ....y become _ more obvious
lhat lhe CUfTenI code requlremen' Is a non-

I
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THE METHEN V CORPO RATIO N
2(14 Sun,i.e D,i . .. , Mad is on . fN 472S0

LJ M2RC e nclosu,e kit inclu de. molded ca. .. . . pea ke"
inJl'l I cabfe, .. .$S pfus $1 5(1 .hipping

Fo, inlo,mation a nd to o 'der w, ite:

$15DTMF DECODER$15

The LJ M2RK de code, kit con. e,t. you, ' ec e i, e , into a
s pe-cia l ,e-ce.-e' 0' conl,of, Whe n a user-selecled time .
tone com bin ation is ,ecei,e d. the oul l'ul I',o,id... a ' elay
con t'o l 10 ' acti,ali ng speakers 0' othe, de,ic e .,

I"' PUT, Audio f, om I, a n. ce i.e, . 'Unne'. e tc .
OUTPU T, $ P$T ("1.0.) , e la y.

FEATURES, Singie 0' duaf tones a dju s labl e o.e, Ihe 16
dlgi l Touch Tone ' a nge • Adiu. table , .. . pon ' e lim e 0

Refay ou tput 0 Ma nua l " , auto ' e.et • Singfe lon e O N
la tc hing with d ille,ent singfe to ne , ese t OFF . Ope,ate.
on 12VDC 0 In te ,l aci ng 0 1 mu lliple boa,d. fo , muiti.digit
seQue ntiaf a cti.ation and 'e.et.

APPLICATION S: C all -u p s y. tem . Rep eate , o , co mme ,_
cia l con t,o l. 0 Etc, limited onl y to you ' imagina li"n 0

LJM2RK d ecode, l<i1 include. all co mpon ent. , elay. a nd
P. C. Boa,d.... 515 pfu. 51.5(1.hipping,

Eg be rt 1(+ = 69.95 ,nclud e s prog ' am. b a c k uP ....
documenlation . USA Re s ide n TS add 5 2 .50 fo r
sh ippi ng. All ot he rs add $6 00 Ca Res a d d 6"0
sa les la,

FOR MORE INFO,OR O RDER, CAl l O R
WRITE:

EGBERT ][+
Rnv·CW·XFER

for the Apple II, 11 + , l ie
Transmit & Rece ive wit h Software Only

NO TU REQUIRED
The Egbert J(+ has RTIY/CW/ XFER
on the same disk' and features: sotn
screen operation, type ah ead buffer, se­
lectable mark. space, shift and speed
change modes and speeds from menu'
mailbox with selec tive call and save to
disk. Provisions for up to 9 canned
messages on each data disk, and much
more.

W.H. NAIL COMPANY
275 l odgeview Drive

Oroville, Ca. 95965
M/C (916) 589-2043 VISA

INCLUDE CALL SIGN WITH ORDER!

Ampire 1690N :
. 1.6 to 1.8 GHz
. 25 dB gain
. 3 .0 dB noise figure
• N co nnectors standard
• Use on GOES & METEOSAT systems

Ampire 2001 :
. 2.0 to 2.6 GHz
• 20 dB gain
. 3. 5 dB noise f igu re
• BNC con nectors standard
• DC & RF ca bles in cluded
• Use with mic rowave TV converters

Ampire 1690N ' 139·s
Ampire 2001 ", ' 129"
Ampire 200tN s149· '
Shipping: USA . , ,' 20 0 Foreign ' 100 0

DIll SIr.... ClII'_
3110 Evelyn St reet ... 346
Roseville, MN 55113
612-636-9469

MICROWAVE PREAMPLIFIERS

-,~; ';- :: .

WA9TDD

P'lT : iJQ.-.
SO'.k:e
L "" Price

Horizon Printing Co.
315 South Craig PI.
Lon'blwd, IL. 60148

$ 20.00/1000

4 Choices of coJored card
stock

Send SASE for sam~es&
ordering informatton

18 BedfOfd Row
nect. P R
London, w e 1R 4EJ
England

this publication
is available in
microform

300 North leeb Road
Dept P,R
Arm Arbor , MI 48 106
U,S.A.

Un ivers it y Mic rofilm s Inte rna t iona l

- --- -------

COLLINS TUNER
Collins 180Y·l Antenna
TUNER lor 2-30 MHz; has
dual section air .ariable
50,1600 and 30-600 pi
(0.065" minI0.156" max
gap) and 2.9" dia 14-turn
roller inductor (If 0.19"
dia tubing, ceramic tap
switch . 3/100 pi 7500 V
door~nob capacitors, con­
trois Cand L Select. Var C
and L: 7)(12,5)(1 6 8, 33
lbs. Used .$99.50
GRAINGER AM 4531 Linear Amp, 12Q-152 MHz: 10 W
in, 50 W out uSing 8122 tube in P-A 11 5/230 VAC;
7)( 19>< 14.5, 50 Ibs Used-not tested ,... ,. $195.DO
JENNINGS UCS-30Q-7.5 Vacuum Variable Capacitor,
9-300 pi 7500 V max; 3 Ibs sn. Unused .... $99.95

DOUBLE POLE ANTENNA RElAYASSEMBLYlor Am­
4531. consists cttwc SPDT AmphenoI360-11896-1 003
coaxial relays rated a! 500 watts to 500 MHZ. Each has
N and 2-BNC connections; 11 5 VAC COils.
No. 00 17094. used $24.95

Prices f ,O.B. Uml, 0, • VfSA , MASTE ACMlD Accepled.
Allow 101 Shipping a Send fo' New FAEE CATALOG '84

AdlI,ess Oep!. 73 . PIlon. : 4191227·6573

B

., - ".':,- •.,~ Ie_

TOUC":'TOi\ae,·
DI:CODE~ ;Kh

,-;" , "~

r-•. .s- :.. . >!

DTMF R e c eiv er Kit • Complete OTM F
Receovec (SS I 201)

• Rece ive arl 16 slan·
dard OTMF d igIts

• No fron t end lo iters
needed

• OUlPute lther he, or
BCD forma,

• C MOS la w power (29ma @12V.D.C.1
• hcellent speech Imm un it y
• Inc ludes 3.58Mhz crysta l. 22 pIn I.e. sockeLres<stoc

and cap"c ltors. da,a s hee l , 5c h ema ~< c5

• "009 '! Valid" detect,on . "OV" goes h igh after" va lid
lane p"or IS sensed

• Ma ke youcown "SELLCALL ", repeate 'de~od ..c, etc
• Quantity doscounts ava, la~ le ::I +
.." 2 2 S 5 Inc lude . shIpp Ing USA
~ • IAd ~ 6 % CA ""dress l

73 does not keep subscrip­
tion records on the premises,
therefore calli ng us only
adds time and doesn't solve
the prob lem.

Please send a description
of the problem and your
most recent address label to:

"7!:)Amatel.rRados
1.;;1~Joo..naI

SubscriptIon Dept.
PO Box 931
Farmingdale, NY 11737
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121 Adva nced Compuler ConI .oIs . _.31
AmaIN' CommunicllliOnt. Elo;.
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• Tile Ham SrwlCk 39
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BOOKS, etc.

SHIPPING AND HAN·
DUNG: $1.50 for the f irsl
book. $1.00 for each add l·
tional book for US delivery
and foreign surface.
$1 0.00 per book for tor­
eign airmail . Orders pay.
able in US dollars only.

Complete the postage
paid card, or itemize yoor
order with payment or
complete credit card in­
formation (incfude pest­
age and handling) 10: WG
Books. AnN. Retail
Sa.... Rle. 101 and Elm
SI., Pe1li1ftK1rough, NH
03458.

To Order."""10.95
10.95
12.97
24.97
14.95
29.97
14.95
24.97
24.97
24.97
12.97
10.95
12.97
34.97
10.95

.ri~

2.00
1.50 ea.
12 5 ea.

SHELF BOXES

"""Shell 00)(-1
SheIIOO)(es-2·7
Shelf OO)(es-8 and up

C. ta log It
BX1000
BX1001
BX1002

MICROCOMPUTER TITLES
Ca lalog' hem
BK7384 Annotated BASIC Vol. 1
BK7385 Annotated BASIC Vol . 2
BK7390 Inside Your Computer
BK7398 Introduc llon to TRS-80 Dat a Files
BK7386 Kilobaud Klassroom
BK7404 Mach. lang. Subroutines lor CoCo
BK7400 Prog. for Electronic Circul i Design
CC740011 BK7400 with Apple di sk
CC740012 BK7400 with IBM PC disk
CC740013 BK7400 With TRS80 disk
BK7388 The serectncw Interlace
BK7311 Some of the Best from Kilobaud
BK7394 TRS-aO as a Controller
BK7395 TRS--8OIZ8O Assembly lang. Ubrary
BK7382 Understanding & Prog.

MiCrOCOi llputers7.95
6.95
5'"
5.95
4.95
6.95

15.95
1.95
1.95
1.95
4.95
2.00

BK7310
BK7302
BK7351
BK7368
SG7357
SG7358
CT7300
LB7"'"
LB7361
LB7362
LB7365
BK731 5

AMATEUR RADIO/ELECTRONICS TITLES
Ca lalog' hem Price
BK7Xl7 Behind the Dial $ 4.95
CTI305 5 WPM Code Tape 4.95
CT7306 6 + WPM Code Tape 4.95
CT7313 13 + WPM Code Tape 4.95
Cm20 20 + WPM Code Tape 4.95
CT7325 25 + WPM Code Tape 4.95
CT7394 Code Tapes (any lour above) 15.95
BK7308 Con lest Cookbool<. 5.95
BK7321 A Guide to Ham Radio 4.95
BK7322 Hobby Computers Are Here 2.49
BK7393 Uving on a Shoestring 7.97
BI<7312 The MagiC 01 Ham Radio 4.95
BK7340 The New Hobby Computers 2.49
BK7383 The New Weatl'ler Satellite 8.95".-Owner Repair 01Radio Equipment

Ptopagation Wizard's Handbook
SSB . ..The Misul"l(le(stooct Mode
VHF Anlertna Handbool<.
Study Guide-Novice Class
Study Gulde--General Class
Novlce Study Tapes (Set 013)
Test Equip. U b. V2- Audio Tesler
Test Equ ip. Ub. V3-Radio Equip.
Test Equ ip. Ub. V4- IC Test Equip.
Test Equip. Ub. vo- ve e.2, 3, & 4
WOl'1d Repeater At las
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dataLOG .... . . ..... . .... . . • ••• $39 .00
100 $ Uj(J for posll g.e Ind I>andlin'1

dataLOG
P.O. Box 10531 . Jacksonville. Fl 32247

• T_ly·to" r Ilour c lock
• Up to 1S50 050', per dIslc
• Autolog TIME. DATE. BAND""" MOOE
• 1..-_ hie scan Jgr pr lWlOUS 050',
• 5ean:tl by CALL, PREFIX ~ DATE
• Edit , updale OSOo'OSL intormatoon
· s-.n pnmOUl rout,.... ond""'ng ALPt-lASORT
• Complete docIImenllltoon-incluOed

Amateur Radio Logbook program 'or
the Radio Shack Color Computer with
32k RAM, one or two disk drilfes a nd
op tional p rinter.

The Ten-Tee 2591 offers
everything you've ever
wanted in a 2-meter
handheld.
• Memory Lockout permits the scanner to
temporarily bypass channels for qu ick
lockout of busy frequen cies, ye t retain them
in memory for normal ope ration on demand
• 10 Memories with sto red offset. Cha nnel 0
acce pts a ny non-standard offse t . Modifia ble
Band See n without comp lete
reprogrumming. Scan a ny section of the
ba nd wit hin user defined upper a nd lo.....er
limits in steps of 5. 10, 15,25, or 30 kfl z..
Change step size, upper and lo.....e t- limits
independentl y. Manual Scan also up or
down. in 5 kH z st E' PS • Selectable Ski p or
Hold . 2.5 Watts or .4 Wat ts • Covers
143.5- 148.995 MHz . LCD Readout with
Back Light • Quick-Rel ease 450 mAH
NI·CAD Buttery Back . 16·Ke) Dual Tone
Encoder. buil t-in . LE D shows battery
sta tus and transmit mode . Designed a nd
~Ianufacturt"d in Tennessee. An d it carries
the famous TEN-TEe one year warranty.
Put it to work fOT excellent 2 meter
performance.

HOLIDAY SPF.clAL fit
Free case with eoch Model ZS91 -

Nov. I through Jan. 31

'~.~~EN-TEC ."C.Itt II JUtUWllU. u .... run nln

)Iade in the U.S .A. And it's priced right.

Handy Features
Handy Size
Handy Price
Handie Tallfie

RTTYITU-1200
• 8AUOIIATES TO 1200 ASCII

17 -. ' ::-. J & 8AUOOT
! • -.,,~ ,_ • m & IIS232 lJO

1-800 HAM -RTTY • 8Hl 202 COMPATI8LE TONES

FLESHER CORP. • P,O. BOX 976 • TOPEKA. KS,

RTTY FACTORY , n
INVENTORY REDUCTION SALE

a DM-170 . TU ·l70 .. TU·170A .. TU·1200
• TU-470 • All Reduced for Big Savings

Call Today 1-800-HAMRTTY
FLESHERCORP. • P.O. BOX 976 • TOPEKA. KS

BUTTERNUT
ELECTRONICS

405 E. Mar1l;et St. Lockhart, TX 78644
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CZECHOSLOVAKIA
RUdol/ Kare ba (OK3KFO ARC)
Komens k9ho 1477
955 01 Topa/cany
CZl/ChOSloy, kia

CRe. PO Bo. 68, 11 3 27 Praha 1.
Czechosla-.kia . il allerlng these awards
lor non-£uror-n~nl'ies:

P·15-P il awarded lor conlacting or III-­
tening 10 stllion$ In y••1ous ITU zones.
There a.e 75 zones .Ilogether. and th .....
sorts 0/ ,.wards are BYililabIB: 3rd c lass lor
conlacts wilh 50 --. 2nd class lor con­
lacts ....Itn llOzones,.nd tst class lor con­
laclS wllll 70 zones.

All contaclS since J anu.ry 1, 1960. il..
s P8CtlYll c t the clau at operating !lflr'Yice
01 the band USed, are nlld !or tile awardS.
It is necessary 10 . end t..... a pplica t ions 10­
gethe. wllh 10 lACs and OSL cardS to
CRe. A Iisl 01 zones c.n be found In the
C.llbook,

S-6--S is awarded for contact s with one
s ta tion on BWKy conlinent on one mode.
Endorsementl lor "'Pa.ate bands a re
ayallable. Contacts a n", J.nua ry 1. 1950.
iI' e Yahd.

n Is nocftSSIry 10 aer>d 5 lACs and OSL
cards to CRe.

Mol" In my neIl COlumn.

~..r
"'t the end 01 M• •ch. 0 K3OQ Irom Nizna

nad aralrOU In nortn....esl...n S loy,.k ia
s tarted uSlrlQ "'0-1 0. J.n is us lno •
30-Wa ll S SBICW lI . nlmltter witn •
21-<!l ement yag l (F9F'T). His rece; Yllr has a
BF981 transiator or three SK-97s. and a 2
x 10 e lement yagl- PAI MS. Both the an-

.INC, -ce. . JQ, _JT, . MMO. -RR, - AS.
·SJ, . US, - VR, _WT, - WII, - XI. -YV. - Z1,
PV3VXZ1PP2, PP2CW being the CWGO
sl.t ion c;lIL

B.uitlan CW g roup. . ....liz8d tn 'll
arno,rsing-nol8$ a da . re tl'le beSt way 10
dIIYeIop .adiO 1001$' Int.......t in ON
operat ions. and so eIlorts • •e ,.11 toward'
tllis d ireclion.

PPC Picapau CaI.loca (Carioca W<:Jl:d.
P8Ckers Group). I..... oIdesl 0/ c:w g.ou ps
In Brui l. Is now coming to its 20th year
haying almoal .eached Its ":20 Aw,..ds
P.ogram." a sweeping and amusing p.o­
gram to meet all Inlefesta- wllh some
not·so-dl ltlcull and some not·so·easy
awards. and plenty o! fun to amuse all and
to enhance ON prac llce among Brazilian
r.d io amatoo...

Tn" jusH.unched PPCMC Member.
and Co,m";", Aw,trI. IOi ning OX c0un­

tries (ARRL lIatl and PPC members. ...ith a
SP8Cial Honor Rotl"'w. rd _ 200 polnts
.... reacIled (and • ba, ic a ....a rd II 50
polnls_.t least 40 OX countries) s...erI'\S

10 •• rse unuaual Inl_1 due IQ the "per.
""nent" clasSillCation IIslll ke the OXCC.
OSLs are Yillid I.om J . nuary 1. 1980, 10

oId-tl~s eIln lOin IhI fun 0/ new hunt ing
The PPCPU AW. rd il poesented to wei·

come new class.c PO pr"fIIes. The bas ic
awa.d is obtained by prool 01 9 PO 050$,
f.om POl Io PU9: la ter endorsements a."
fo r the remain ing 18 possible PIJ caliS, ec­
cording 10 suffix lett ers .lIoc.ted to each
of 27 Bruillan slales and territories,

The th ree<lass PPC S.mba Awa rd
(S outh Ame ric an M• •lt ime BOlde rs
Award) is anothei W1f"1 amusing game to
be launcl'Mld pr"'Iy 1QOfl. with inleresting
COfIdl tlons and .ules.

Keep an eytI OUI tor Slazilia n roew
awards' TI'lev . r" fine!

cw AW...RDS IN 8 RAZ1L

Slazillan c:w groups are almost sur"
th.t a ..... ..,. are tM best way to Inl",est
and dewlap c:w operation amongll .adio
ama taurs ......e, "'lthOUgh we IlaWl pl8nt y
01conles ta. it .-TIS that lleedom to oper.
ate at will and ""pending on .yallabl e
t ime .nd dates according to each OM 'S
peculler ltie s, awards a.e much more con­
yenlenl 10 be wo rked than contests with
allth"l. pileups and aRM and limlled time
and dales .

So ON groups a re doi ng thei. best to
present Inl" res t ing awards to hams.
These .re lhe lalesl th ..... ON a ....ards, jus t
born lor OUI ent""ainmen!:

C WSP yt A.... rd_anllab18 to all .adlO
.....1...... ancl SWU lor proof oI lWO-w.y
0S0s wltll I,WI Slazilian Yls. ON mooe.
two 01 lnem being CWSP "",,1,,* • . En­
dc:wser'n8l'l1 _I, . 'e aYailabl" 'or 10. 20.
or 30 YL lll.lions I.om anywher" . c:w
mode on ly ty L CWS P members: PV2ATL
PVV.OI. PV20HP. and PYZTR are a lwaye
po_ t on t..... BRYLA net). 00 not send
cste, but ralher a ee nmee log: lee is 10
IRCs: send 10 ONSP Award Manage r. PO
Box 15098. 5.0 P.ulo. 01599, SP Brazil,
Valid Irom May 1, 1984,

Coming trom Ihe CWGO group , Golas,
are two new awardS' WAPP 2nd Serles­
the WOIktld a ll PP-p.efiIed a reas . 2nd
senes . w.rd II aya ilable to all .adio
am.t..... s and SWLs lor proal ot two-way
0S0s wiln 6 d lll"'''''t CWGO membelS
and 5 SI.Iions " om dill",,,,,t PP-.pre/iItld
call areas: PP1.. PP5-. PP6-. PP7.• and Pfl'6.
0S0s y. lld lrom January 1, 19&01. on ON
mode only.

ole C WOO Award-the DIploma In­
I"rlo . 8.a s ll e i.o l B. a z i li a n In la nd
Awa.dl-ay.il.~ to a ll radio amat_ s
and SWLs 'or proof 0/ t....o-way 0S0s, on ly
ON mode, with a ll nine inland states (no

oc"an.bordered). asOs .alid Irom Febru­
ary 28. 19&1. on , Slates .re: PP2-~aa.

PP8-Amazonas. PT2-Brasllla, federa l
District. PTS-Acre, PT9- Mato Grosso
do SUI . PV-Roraima, PW8-Rondonla .
PY4 -Mlnas Gerai s , and PY9 _Mato
Gros~, PP2~.. must be reprMtlnled
by SI I CWGO G.OUp members. II lwo more
ONGO membelS a'" worked. tt>ey can be
used to subetltule lor two al tne Inla nd
Slales.

00 not Mnd OSl.$. logs. certl titld by a
.ao;o.amat_ .Moeialion or by lWO .adlo
.....t.......... ac<:ep1.b1"_ Tlle t.... lor
each CWGO . w.", is 10 lACs.. Sand 10
CWGO"'wald M....ger. PO BoI 676,CEP.
7<UXlO. Golani.. GO Slazll.

CWGO memberS lis t PP2_AAM , • BE.
-...ev. - ACJ, ....CK, . AEP, • ...as , HR,
-AML - BO. - 85, - BT, -BW, . CO, ·CE,
- CH. - CWo - CV. -Cz, -ON. -DO, _OV, · OX,
-EHE. - EM, - Fez, _FN. _FUT, .GH N,

BRAZIL
Carkn Vlan". c.r"';fO PYI CC
Rva Atonao ,..,.,. 49. Apt. 701
20270 Rio de Janeiro. RJ
Bralil

low amat8U.., th8re are a lway$ I..... t"w
who use t...... . peclal~t callsigns lor
OX contacts and 'ail to honor any OSLO().
ligat lonl. Trying 10 remedy this sl lualion.
t..... WlA has requeated lnal unless ."".
t~ using special eIllls a.e flfepa rtld to
OSL on ' IqU8St . tt>ey should use lhel. VK
pre/iI on ly and Iea... lhe AX 10 tnose ama·
100lS ....no W'i 11 OSL thereby improving OUI
__I image 'eg.&'ding I..... . e turn 0/

OSL ca"b.

AX PREFIX

Qu. Oepartmerlt 01 Communic.tions
u,u.Uy g..nts I..... use al Ine AX flfehI lor
'P8CI.t ......,t s. luch as the . boYe. Untor·
lun~llely. It has been tOUnd tn.I while
moal "'uSl1allan amete urs wno ule the
s P8C111AX prell. do the right thing by fe i·

both locally and inlematlOl\ll lly, ....no .re
" Iperlmenting in the 1«.Q-tl>1«.1 -MHz
""lion 01 the band. leu tn . n n.ppy- Io
say the least.

ChanMI 0 is Ihe other p.oblem ar"a as
it o pe' l tes on 45- 52 MHz and Is opera ted
by the ABC plus NBS, ca te.l ng ma inly to
elhnlc lelllYls ion Irans mlss lon s.

As you can see by the a bo Yfl. ou. 2· and
6-meler opera lions now haWltne POhlfllial
lor Inter1erence problems """" wll!'lOtJI
Ihls roew addition,

Tlle Cnanf'lel 0 fi.sl sound carrier is on
51.15 MHZ. ....,th II>e seeood $(IUO'I(I eIlmer
lor 11..-.0 TV being Iocat8Il ••ound 51.992
and etoI'riattld 10 ,.pproI.)5l.082. Thi, puts
It rwc.ty inlO the International &-met.......
. teur band

Tl'l le la lftt inl'uslon by o tner MrYices
into I amaleur bands could prove a
g.eale< dache. interlefenc ise. Ihan
I..... compute. and VCR c.aze e a." pr_
enlly going through do wn nere.

At the preeent ra te 01 Introduction into
th is counl.y of rt·su sceptlble dllYl ces to r
genera l publ ic use, we amaleurs soon will
need 10 haVi! e ither a deg ree In Interle .·
ence "nglfl<l(lring or WIry. Yflry Irlendly
neighbors

Award Ru,"

OYfIrseas amateu.s na .e only to el ll>ll<
conlac t or. in lhe case 01 SWl.$, log one
VK3 stalion to be eligi ble tor tnls awa.d.
Mall claims to Vlc torla 150 Awa.d. Wire­
less Institute 01 Auslra lla , 412 Brunswick
Stree!. Fitzroy. 3065, Victoria, Aus t.alla.
You muSI Incl ude ellher a log e I lract 01
the contact or the claimant's a SL ca rd.
completed wilh 0 5 0 ""t. ils lor their VK3
contact . plul $2.00 10 CO'Yfll' the award and
postage.

The Vlclorl.n State~t ie help­
ing 10 jllinl thil Victoria ISO "'w. rd and
hal permlned amateurs to u.. a lPICiai
~Vicl oria-Growing Toget,,*" logo on
lhei. OSL cards.

VKS_15Q-YEAR AWARD

It Is a long way hack f.om 1000y·. ee1e­
Dr.t lng al OUr 150 yea'" 0/ $I"eI'IOOd 10
lnose lirSI yea.s 0/ Eurw-n MlUemenls
in the SOUlhern part 01 "'USI,,,i•.

The h rSI purchase 01 land in wl'Iat ....a s
10 become Victoria <VK.3l wa, made by
Joh n Batman in 1835 wnen .... boughl lwo
million acres 01 land sur.oundlno wl'Iat in
lnose d.y$ was known u Port Phillip.
ThiS land WllS purchased from I local ab­
original called F~aree tor lhe princely
Sum 01 one dozen bla nkelS. sl . doz"n to­
bacco pipes , 150 tlgs 01 tobacco, and two
boltles o r rum!

John Bat man mark8d 011 a ene o n the
nor l......n shores of Port Phil lip Bay lor a
town Ihat he was going to call Batman la ,
luckily lor uS this lown w. s eYenluall y
calltld Mel bourl1<!, ot ise we down
......e would undoubtedly ha been eIlUed
Batmen 01 Batwomen.

To celel:lr.t" our l !iO yea•• 0/ ' ta le­
hood. tM Wl A will SptlnlOl'. trom NQ¥em.

bel . 1984, un til April, 1~,. Victoria 150
"'wa rd cert,hcall .

ANOTHER NOISE GENERATOR

Al.I$lr.li. is _bout to II'" U>e Genna.n­
, ta...".,rd stereo system, end it has caused
• la rge . moun t 01~I w it tl i " the am­
"IN' frilt.,.,nily due to bolll the lI~elihood

01 ttliS system being susceptible to ama·
teu ' t..nsmi,sions on both 2 and 6 meter.
and the re.r that Ihere will also be Inle<"'·
eoce to the amat eu' se Nlce over a la rge
. rea because 01 the trenamteetcn fre·
Quenc les ot this dual ·sound s ystem 's
.udlo carriers.

The WIA (Wir" I&llS Inelltut" ot a ustra­
.... h. s ....rilten 10 the Minls t'" 01 Commu­
nlCalions in regard 10 Ihls mall'" snd a Iel­
t.. nas been receiwed bKJ<. Dul lroe reply is
ece W1f"1 helptlll 10 the .mat....r commu­
nity.

In en<lf"ICe. the r"PIY Hye that In the in­
I"u .st s 0/ ......king ...iI.bIB Ihis advancfl
in IlrQedc.shng techniQue 10 t..... gene<.1

pucllc, M•. DuIIy. I,"nlsle< al Communica­
lions. is asking """""""" 10 .co;:ept a ny
sm.lI irn:onyenlenCe to their service
wnich mignt occu. In $OfTWl geographica l
• •eas.

This 11",,1 will a lso (wh"n propaga tion is
rlghl) Inc lude a.e8$ as la. away as Japan
.nd the Pacl tic Ocean Islands. New zee­
I. nd, O. an)'Wher" tha t can receive 1«·
MHz and 51·MHz signals I.om "'us tra lla .
In. ' ..son being thaI ch.nf'lel5A, which is
one 01 our problem TV chanoels dow1l

""'.. apera tes on 131-1 40/; MHz and is used
by I..... Nat~1 Broadcasl ing ServIce.

Tlle en.a....... 5A ,,;eion eIlni", Is on
136.25 MHz,.nd lhe sound c......... at pr_
""'I I' on 143.15 MHz. Tlle aeeond sound
eIlrrier lor stereo TV will be Iocaled 5.742
MHz .bowe I..... \lision eIl••ier , placing il 0n­

ly 7.8 kHlllo!low our 2_", band .lIoca·
lion. Going by staled deoi.lion lIgu.es lor
lIereo SOUnd in t..... leleYle lon Industry.
howeYer, • devi.tlon tlg ur" 01 50 kHz can
be 'UP8Cled , placi ng It into the tl. s t 100
kHz ot the amaleur ba nd,

This should make all 01those amateurs.

AUSTRALIA
J. E. Joyce VK3YJ
•• Wren 5 1"",1
AlloN 3018
Victon_
Aur' ,. ';.

Each month, 73 brings you
ham-radio news from around the _
world. In this collection of re­
ports trom our foreign corre­
spondents, we present the tet­
es t news in DX, contes ts, and
events, 8S well as keep you
abreast of the technica l
achievements of hams in other
countries.

If you would lik.e to contribu te
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: Perry Donham KK2Y.
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tennas are of vertical polarization. He Is
praialng a busy operating service that In
his bad a TH Is a pleasant change In
VHFIUHF. During the I lfflt two weeks of
operating In mode B, he establi shed 272
ccetects (115 ol tt>em SSB) with 48 DXCC
countries, By operallng sse he heard
another CzechoalOllak station, OK1VKP,

OK1SMW (maybe ateo other Czechoslo­
vak slallons) received a aSL card from
WSLFL for listening to the signals from
the sky!

RTTY IN CZECHOSLOVAKIA

Nearly .co stations lrom CzechoslOllakla
are working act ively on RTTY. Radio club
OK1KMU Is another new station, During 6
months there halltl been established con­
tact s with more than 25 OXCC countries In
3 shortwave bands. In the 144·MHz band,
they halltl had contacts wllh 5 stations
from CzechoslOllakla and 4 stations from
West Germany.

FEDERAL REPUBLIC
OF GERMANY

Relf Bflyer DJ3NW
Opferkemp 14
3300 Braunschweig
F8dftrel Republic of Germeny

IARU-REGION 1 CONFERENCE

The International Amateur Radio Union,
Region 1, r8pfesents 55 nat ional amateur­
'adlo eocrettee wllh about 250,000 licensed
amateu....adlo operators. Their last trlan­
nual meeting took place In April, 1964, In
Cefalu, Sicily, Italy_Among the very many
topics discussed, some got my particular
a\lentlon.

Firs t, the IARU proposed a new statute
to Ita members In Regions 1, 2, and 3
which has been accepted In the mean­
time. Now each region will have a cnance
to send two representallves to the IARU
Admlnlatrat lve ceereu. Together with the
,egulatlon that the olflce of the IARU must
not necflasarlly be asaoclated with the
ARRl olllcea In the luture, the new stat­
ute ollera. ch.nce to asalgn raapcnelbltl­
lies and duties to an Internationally more
balanced g'oup than was the case In the
pas!. However, the ARRl has been eject­

ed again to take ca'e 01the "Internallonal
omce- of the IAAU.

second, from time to time small stepa
towarda a polilicat union 01 the European
Community (EC) .re achl ....ed. The latest
achievement In thla ,espect Is an ag,ee­
ment between F,ance and the Federal Re­
public 01 Ge,many that motorlata need
not 8IOP and Identify themael\'8s il t the
border between the countries any more II
they ha\'8 nothing to declare.

It Is on'y logical that the IARU, Region 1,
would formUlate aimliar goals like, lor ex­
ample, an International amateur·radlo
Ilcenae. Howeve" It will be dll licult to
come to auch an agreement within the EC
becauae of the sometlmea very di llerent
nallonsl IIcenae ,egulallone. I consider II
rather Impossible In the roreeeeaere
futul e to agree on an Intamatlonal ama·
teur-fedlo IIcenSll which la hono'ed In all
countrlea 01 Region 1 because 01 the
aometlmes a_e conlllcia Involved.

N&WH1helesa, aome daya later at the
CEPT Subgroup R21 Confllrence In Ma·
drld , Spain, an Intereallng approach to Ihe
problem was developed. 1\ alma at a mull l·
tude of bllater.1 agreementa which, In
fact, could form a solid b.sls for a truly In­
ternational amatlltJ ....adlo tleenae In the
luture.

And 'ast , the IAAU, Region 1, allempted
10 reduce the number of conteats on al l
shortwave banda and formulated the 101.
lowing recommllndallona: Umlt all coo­
tests to a maximum durallon of 24 ncu ra,
assign only one weekend for the phone
and/or CW portion 01 a contest, me'ge
amaller contests Into larger onea, and
haveonly one large and OM amall contest
per month In Region 1.

Furthermore, It waa recommended to
limit conteat operatton on 80 and 20 me­
te,a to the following band segments:
3500-3560 kHz and 14000-14060 kHz for
CW and 3700-3800 kHz and "125-1 4300
kHz for phone. I personally WOuld li ke to
see e\'8n tighter restrict lana. On an an­
nual basis, I"d Ilka to auggeat that only5%
of the number of weekends (52) times the
available frequency spectrum (300 kHz on
60 meter$ plus 350 kHz on 20 meters in
Region 1) ahould be available to conteat·
era-.05(52 x 650)., 1590 f'equency·
hou,a. It would then be up to the eon·
testers how they utilize their available
time. For example, they could run 2~3 full
conteats per yea, the usual way or 8-9
contests per year employing only 200 kHz
of the available frequency spectrum on 80
and 20 meters ilnd so on. Wouldn 't thia
make sense?

The next IAAU Region 1 Conference is
acheduled for 1987 In the Nethanands.
Then It wil l be the time to r....lew the prog·
resa tiley_ and we_have achieved In the
meanllme.

GREAT BRITAIN
Jefl Mayn. ' d G4EJA
10 Churchflelds
Wldnea WAS 9RP
Cheshire
Englend

THE UK SCENE

The difficult lea of oblalning convic­
tiona In eases 01 illegal use of transmit­
ling equipment In the UK (and Including
the pirating of amatB<J r banda) are eased
aomewhat by the pfO\/lsiona of the Tele­
communications Act 1964, which received
the Royal Assent and therefore became
embodied In the lawaI the land in July.

To date It has been necessary for the
pollee (we do not ha'ffl an FCC equivalent)
to catch ollenders in the act of transmu­
tlng In order to be assured of a conviction.
Just as soon as the knock came on the
door, the offender would power down and
ao be largely Immune trcrn p,osecutlon.
The posaeaslon 01 equipment capable of
tranamlttlng on frequencies lor which the
owner was not licensed was not, In Itself,
a lelony.

The new act conveye wide powe's, both
to the pollee and the newly·formed Radio
In_ ligalion se"'ice (which used to be
the RadiO Inlerferen<:e Department of Brit·
lah Telecom), both of whom a,e gl\'80 pow­
effl to seize equipment allegedly used lor
Illegal transmlsalons. The courts may
alao orde, forfeiture 01eqUlpmM t without
any c,lmlnal proceedings ooing Initiated.

The act etee provl~ new powers for
the Sec,etary 01 Stata to "rest riel the sale
and possession 01 specilled wireless te­
legr.phy equipment" and to "carry au' ap­
prov.1 01 equipment and require marking
01 .pparatua."

The former provlalon ralaea the specter
01a ban on 28-MHz linear amplillers (simi·
lar to that Imposed In lhe US) to pr....ent
their use as "burnera" by CB operatora In
the 27·MHz bend. Such a ban Is not likely

to achl ....e Its lalidable aima. of course.
sln<:e the Ill egal users can always find
something else to occupy themselves, but
It does deprive genuiM uaerll of the ability
to acquire a particular facility.

The lauer prOllialon makea me wonder If
the authorities ....er take any ecuce 01
,ules and regulations that have been pre­
vlously Impillmented. The liberalization 01
B,lflsh Telecom and relaxation of their
monopoly included the provision that sub­
ecrfbers could, lor the first time, ooy ex·
tension and other telephone equipment
from hlgh·street stores.

In orde, to protect BT's Mtwork , It waa
decided that only equipment marked with
a green dot and the word "app,oved"'
could be connected to a BT·aupplled tele­
phone outlet. Equipment not so apprOlled
must 00 marked with a red triangle and
the words "net apprO\led." So far so good,
but If an artlcle cannot be connected, Is
there any point in allowing it to be sold?

If I takll a walk down London's 'rotten­
ham Court Road-the mecca for hl·fi,
Video, and compute, enthusiasts- I can
see app,oved and non-approved equip­
ment side by side In the many shop win­
dowa. The non·apprOlled eqUipmllnt tends
to neve more faci lities ilnd be cheaper
than that with the green dot. I do not think
II requl,es too much guesswork to figu'e
out which equipment sells the most. One
can envisage a few years hence the ham
shop selling a 440-Wall applOlled linear
and a 2~W non·approved one_quite a dl·
lemma for the oxen

Finally, wlfh the Telecommunications
Act 1984, the police are given some pow­
e's of arrest without a warranf In CaSllS of
Illegal transmitting wllere a queation of
ident ity arises . I wonder If this could re­
ault in the need lor hams to ca'ry some
term of 'O card?

The RSGB has launched a monfhly cl,­
cula, called VHFIUH F News/elle' to k"",p
eevcteee of the shorte,·wavelength bands
fully up to date. Subac,lptlon for tateeoee
is $6.00 l or UK subscribers-$tc.DO
should 00 enough lor any airmail costs to
be eevereo. Enquiries to fhe RSGB at
Alma House, C,anbourne Road, P<)uers
Bar, Harts EN63JW, England.

Thla montn's column Is a little shorter
than usual because I am rather busy with
a new Job. This Is as General Manager ot
the telecommunications brlln<:h 01 a ma­
Jor airline. In addillon to ttlll thousanda of
data te,mlnals worldwide, the UK tele­
phone syatem, and the airport PMR and
departure control systems, I neve crscev­
ered I also have responalbility for a major
HF station. That may well p'OIIide aome
Inl eresting material lor the futu,e...

GREECE
Manos Darkedekls SV11W
Box 23051
Arhens 11210
Greece

amee as I'm writ ing this month 's col­
umn we are In the mlddl&of the summer, it
Is very ha'd to get in touch with most 01
my fellow SV DXer$. Therefore, I have to
stop l or the time ooing introducing them,
buf l or sure I'll cone back later when
....lIrybody is back home and accesaible,

Theall Pi$! lew months we heard a M!w
repeater Ihat came on the air from the city
of Kavalla, up In the northeast part of
G,eece. This OM! works on European Re-­
peater Channel R7 and looks li ke It will be
able to cover the northern part 01 the

Aegean sea and most a. the nallonal road
that connects Thessalonlca with all miljOr
ci ties In northeast Greece up to the border
with Turkey.

There la also another one that Is ex­
pected to 00 insfalled very soon on the
laland of Kafa lonla, but more news on that
when il ia on the ai,.

I would like to point oul thaI since
G,eece Is mostly a mountainoua country,
Wll need to ha\'8 aa many rllpeaters as we
can, not only to cover tlla nalional roads
and to give to amateura in the whole ccue­
try the opportuni ty to communicate with
each other, but we need the repeaters for
emergency communlcatlons-auch as
during earthquakllS, lirea, and so on.

I can assure you that we have pienty of
both, especially during the summer when
we have hundreds a. Ilres In all Greek ne­
tlona l foreats. Then repeaters can prove to
be very usefUl, as they can eeteeuen con­
munlcatlons between city and lorest de­
partmenta with the assistance 01 ' adio
amateu's who p,ovide the necllsaary eyes
for them. I'm sure that every country can
taka advantage 01 ladlo amateurs and
their knowledge of communicat ions, ea·
peclally in limes 01 disaster.

INDIA
M /SS R. SuMa
3, Th;ru-Vl·Ke Road
PB No. 725
Madras 600 006
India

OUTY·FREE IMPORTS
FOR INDIAN HAMS

Indian hams have something to rejoice
about _import duty has been completely
waived on amateur equipment. The waive,
COIIers not only t,ansmitters, recervera,
and transcelvere, but aiao gadgets li ke
Mo,ae-code readers and aural frequency
readouts.

Thla move-license-I ree. duty·free im­
port -could conlu,e up vis ions of ham
shops fu ll 01 amateur equipment. The'e Is
a catch to It, nowever. The user alone Is
entitled to lmccrt the equipment, ao that
each amateur has to Import one piece of
equipment and dealers cannot Import for
stock and sale. To be ellglbie fo, exemp­
tlon from duty, the Importer should cctatn
a license I rom the WirelllSs Adviser to the
Government 01 India (counterpart 01 FCC)
belore the equipment ia received In India.

Amateurs can Io<n together and Import
equipment under a joint bi ll 01 lading or
can give a leiter of autho,lty to a dealer
who then can import a consolidated ship­
ment as their agent QfIe dealer, VU2TP,
agent lor YallSU, tried to put together a
group Of 0\'8' 7510rthe FT·77 at a discount
of 0\'8' 20% O\I8r the normal rate. He en·
rolled O\'8r 100, but Could n....er quite
make It. Enter the 757GX, and the FT·77
group dwindled to well oolow 75. Back to
aQua,e one!

Now la the time lor anYOM! wishing to
send gUts of new or used equipment to In·
dian amatB<Jra. Here Is the Checklist:
• Notify your donee that you propose to
gi\'8 him equipment as a gift.
• soercee a catalog page, preferably
showing the price. The amounl of the
price la immaterial-he can receive up to
USS870 In a fiscal year (April to March)
and doea not have to pay a cent 01 duty.
• If no price ia listed, oCtain a quotation
from your local lrlendly dealer or make.
copy 01 any classllied ad to llStabliah a
price (any price!).'f you are olfenng home-
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LIBERIA
Bro,her Dollard SI."es, esc.
El.2AUWB8HFY
Bro,,,,,,,, al l"" Holy Cross
5 1. P,, ' rick High School
PO 80, 7005
Monrovll]
Republic of Liberia

AMATEUR RADIO IN LIBERIA

The Minis lry of Post and Telecomm unl·
ca tio ns ca lled a meeting o•• 11 the ama­
teu rs In Li berl., It was called In conjun(:.

WORKING THE LDW 8ANDS

Due to the act uill IlowdOwn O'lunspot
numbers and thilnk" to the new IUe given
to th.low bilnds . iI new ilnten... II becom·
Ing popular In 1I . ,y. 11"1 tile 0 82. , the
" -element by Hy.(>aln, with two eeti.. "'.
ment" on .(() and two on 20. TM Pfica ia
q uite a ttract ive. being ilbOUt $180 wflile
you have to pay more than S65(l IOf a
TH70XX. So, II you lind m.ny more . ta·
lions d" ring lhe na,' contest _son
WOfklng on oW Irom It.ly. you ca.n bet lhal
many of lhem ,re "sing It.

Always I t.ying on lhe low bIonda. a
modllication 10 Ihe well-l<nown W30lZ
lIaS Deen OfferOl(! In lhe JL>ly lu Ull ol tna
tt.llan amaleurs ' magazine by "NOT. al ·
lowing 1M POPUlar dipole 10 WOfk on 160
meters. Two tra ps ha... been added ..,th
33 ._ 01 wi",. The .nlanna il working
very .......

The . itll conleel be'ween Italy and A....
trelia hal been made by 12BBJ and VK8-HD
on April 21). Theconlacl .... made feeding
ttle 3O-meler tower you can _ In Ina_.

siona l)'l tha t II POWSfed by tha wind, I will
Oller you more newl on It In a fulu re cor­
umn.

ed only during the lummer by tou,lsls liv­
Ing In I small vlll.ge ,

Th. laland was activated lor lhe Ilral
time in J une. 1983. wlfh the c.1I ID8UDB. a
new prafl. and . neWIOTA numbllr. It w..
actlv.led mai nly on CW (i5% o' the total
OSQa) by th, ,,,, oper.'or. 01 INORC (Ilal.
I.n Nava l Qld Rhythmer. Club) and the OX
Blue Team: 128VS Enzo . I20MK Ma.••nd
12NYN, hla son. M. rco.

The opera lton atartl'd on Juna 7 and
andad J une 1. with 5600 cont, CII. mosl 01
lhem on I...MHz CWoas lhe PfDP8l11lion
..as q"lt. poor. The . nl 8f1f18S used wer••
IWO . I.menl beam lor to, 15, .nd 20
met.... lnatalled on lop 01 a Ill-meIer por.
la Dia lower of only 8 klloa, . nd a ground
pla na IOf80-10 met .

The ground plana no! working too
.....1on oW met .... and a new anlen,... WillS
lnallllall. coupling a 12-meter Iongwira 10
lhe meta l lower . The atoper 10 obtained
..as working per1eelly. gi..-lngaall"Iaction
In working many USA. JA. and VK ,,1.lionS
on oW. At aald 'bO¥8, 20 melars has been
q ull. good wfllla Ii) IlaS been very lousy,
10 mat_ IIa$ been o llaring short·...ip
oPenings to EuroPa and _ spo.-adic-E
10 SOulh Amar~ OSL ca'ds ..-Ia 12MQP.

'XSQ8

II you ha.. 1M qlClOfIunily to work the
.bowl callslgn III Is no! yel oIliclal aa lhe
I lItlOll hal been WOfklng "p to now ..ith
lhe caII12XOPI9X!)j. you ..m realize. upon
raceMng lhe OSLcard, that II la not a nor·
mal I tallon. II la Ina stallon 01 the hosp;tal
r"n by Iiallan mlaslonaries in MUl ha and.
on lop 01 II, Wa WOfk ing wlln lhe power 01
solar panal. that ar. IIn. ed 10 ,..0 bal·
t... ;". o . 12 .... 88 Amps. The rig II a n
FYT·707 .nd the .nlenna Is a ~ernenl by
Hy.oilin.

OIher solar panels are linked 10 ba t·
ler l.s Ihat are used 10 serve a ll fhe mls·
slon. 01 course the Ilfef'IQth of Ihe I"n In
Rwands must be conaillent 10 do such a
beaul ll,,1lob. buf lhe BI.ck Continent and
ital ian Ingenuity c.n offe r you mOle Sur·
prll el_l lke Ihe 5H3KG s t. tlon (anothef
we ll·known ca ll fun by anotner italian mls·

DIND ISLAND EXPEDITION

Dlno Island Is loca ted In Cala bria very
close to the coaSt. (ThIs ans wers a lt those
lha t ha... as. ed lor II 89, Deing very amalt ,
It ia no l on normal ma pa.) It I. very eallly
reached wilh a smatl boal and ia populat·

UHF S HF

Yell. ago the 12X beacon wa a Insta lled
In Mlta n, o perating with 40 mW on 10 GHz,
The results have been very good; Ihe bea·
con wll well rece lvad wilhln a ra nge ot
250 kilometers, wilh mostly I. te""vening
o peni ngs. During Ihe mon th o r J uly,
IlISNY 01 the 1Q-GHZ world record will be
back In Nort h Africa trying 10 se l new rec­
orda, work ing 2. , 10, and 1.2 GHz. and 01­
'erlng lhe poSSibility to ha.. s new one to
many Europeans on 1« and ~2 rrom EA.9,

AI. rlo AmlW.t1/2A1QP
Vi.I S'ra~la. 13
11029 Ali/altO"'.

ITALY

llANO 2. MHZ

1111 a 1_ months now lhal 18 and 2.
MHz ha.. been used by Ilahiln hams. bul
lhere i. flOI: 100 much aclivily, II you open
your fig Ihere you will only lind OR M, The
,eason eould be lhe lact Illa l no WS Of JAs
a'e al lowed there . bu t mayll8 lhera la .n­
other .....son. The lact tllat both banda. by

IARU decision. are no! used du,lf'IQ cce­
tests and are no! valid IOf any a..ard Pfob­
. 00y.eeps uS oIl lhem. The reason IOf lhe
IARU dec is ion was jus t illed by the need
IOf not hilvlf'IQ a ll 01 us tl'lere lOQOlII'Ier, bu l
il seems Ihey ha.. obtai ned the oppo$lte
result nobody is there. The cost 01 anI....
na s with pracl lca lly no 'eturn In ter ree of
wh. t Is wanted by OXer s ~conlests and
awards) is 100 high . Accord ing 10 old­
timers . th il happened a lso to 21 MHz
yells ago, so probably it Is no l necessllY
to WOffy 100 much; we're wa iting lo r our
Irlends from Ja pan a nd the Sta te. to
come and g ive some lile to the t wo ....w
bands

. , Quartz c rys ta ll.
5. vefl. ble condensers . alr·d iel e ctr lc
Iype.
8, Pr.c ls lon capac itors (1lxed Iype),
value(s ) between I pF and 5000 pF.
7, Relays ,
8. Rlc:ables.
9. Spa,e nlead eene Of pack as req ulled or
used ..ith Items 2 .nd 3 . bo'ie (In caM 01
ha nd-held Ira nsce/Vefs).
10. Rot.ry s wllches.
11. Kayer padd le .
12. FerrUe beads.

WI....... Apparal ,...nd AccHIOrl<n

1. HF Ifanl",eelver (Iransceiver) meant for
amaleur l ,equenc~ I") with eecaslOf;ltS.
2. "'HF Ifanlleeeiver meanl lor ama leur
' req Ullne~ I") with accaslOflu.
3. UHF lra nlleea l_ me.nl 'or .mateuf
"equene~ las) with accu wrl. l .
• . "'HFNHF or vHF/lJHF ,epea ler (combl.
nation 01 tra nl mltter and fee.lve" wi th
eccltS.orlltS meant 101 .mal."r frequen­
clu.
5, ceeucr unll lor the • Ilems .bove with
acceaecnes.
6, Aural reado ul dllplayed r,equancy.
7. Aural r• • doul dlsp l.yed lima.
6, AMla llanlanna IOf . mateur frequenclas.
9, Balun trans lormar ,
10. Swr brodge or ,eUeelomete, .
11 . Digital ' reQuency CO\.lnter (U P 10 600
MHZ) wi th .censorl".
12. Morse reade '-
13. NolS. bridge.
U . Mic ro phone (wllh 0' wltho ul loud­
I peak8l').

Componenl l

I . Tr. n l ls,o rs , d lO<lIll , Integrated Clr·
c"i lslehlpa.
2. Thermionic va l_ Of v.cuum luDes.
3. TOfoida l COles.

bre w equ ipment , enclose • d$Clar. lIon
UI.tlt was homem.de . nd that It COSI you
so m.ny dol lar.,
• Walt till 1M donee conllrml lhat he h..
lhe WPC tlcen.. IOf th ll .peeilic pleee 01
equ ipment Only ,....n can /HI Import It
duty·lrN.
• SlI lp II by any mode; .urlaca mall .•Ir
mall, a ll car;o, Of even I N cargo. bill ItOt
.. palaengel baggage. H. m eq"lpmenl
II baggage la no, allgi~ IOf d"'y·Ir"" ...-

'"a Send lhe bill 01 lading 10 lhe~ by

• 11 mall. II senl by .Ir car;o. OSP 10 him.
11'18 partieular. of I.... bi ll olladlng Of-..d
him • callie. Demurrage on ai, cargo I.
q ulla '-¥y and eould add up 10 • hundrad
dollar. In eiglIl _ • .

a Do not atllp by .Ir cargo 10dol UI wtlo
are not In 11'18 Clliel ol BotnlNly. Delhi.
Cllleulla, Mall r... Of Bangalofa, OIh1ft
will ha.. 10 ma.a a"a'.gemel,11 . 1 one of

lhe enlry poIntl lO lila a llOll of enlry.nd 10
eleal 11'18 pa,cat Ihrougl'l CUSloms.

The Indian 8fTI81_ can import eompo­
nanll. 100, bill only as IparltS IOf eq"i,,"
menl lhat he Importl. ClOYloualy, Illi. bil
has been Inlluencall by OOI'l'II'IlfIfelal Inler·
ItSll_lhe hot".-oo ........ llilillas 10 pay du­
ly II he ..anlt componenlS. SIr.... SIII,II­
lion, bill one learnt 10 la.e tllne In one',
I lrlOI. The Fadef . llon 01 Amaleur Radio
Soc;iel:ies hal m.oe 'apr_lallon. Ihal
lhe 1'IOfne'-t>I_.' imports o . compO­
nenlilnot IparltS) lhould allO be a.amp!
Irom duly. leI 'l keep OU' lingers cfOlsed!

H.... i. the lull IiSI 01 equipmenl and
componenl. thaI ,'a • • empl Irom Import
dUlY.
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tlon wllh the Uberl ~ Radio Amattlur a sso­
clatlon (which did put out an agenda), but
the object of the Minister' s Interest In the
meeting was not given. The Ministry ex·
pressed a degree of urgency in the il no­
noes to the amatelJfs to attend the m"",t­
ing ~ nd Implied thet absence wit hout
lI'Xld reason woold not be taken lightly.

The amateurs came into Mon rovia by

ai r, by private aut omobile. by ta xi. and by
whatever mode of travel was available,
and the meeting was the best attended
al'Kl the most successful that I have seen
in my three and a halt years in liberi a. As
the assembly gathered, there was tens ion
in the air and everyone walked around
with a fooling o f apprehension. As it worked
oot, th is apprehensive f"", li ng proved to
have been unfoonded, however; t his meet­
ing was some kind 01 a first aJ'ld no one
knew just what to expect.

The Minister_ actuall y the Ass istant
Mi n i st er in ch arge of radio opere­
tions-opened the m"",tlng, One could
have heard a pin drop. Sensing the ten­
sian, the Ministe r did what he could to
make everyone feel more relaxed and
com fortab le. He welcomed those present
and expressed sat isfact ion at the number
wno had respoJ'lded to his call. A roll ca ll
indicated that upwards 01 ninety percent
of the ama teurs of Libella were In allen­
dance, Those who were not present were
either out 01 the country on lea ve or at
work in a position that did not permit
absence.

The Minister did not k"",p the group
wai ting . He stated simply and briefly that
a problem was developing in Liberia In tne
area of third·party trall ic and other mark­
edly commerCial (and the refore Illegal)
communications In the amateur bands,
He said that comp laints were coming in
Irom count ries outside. He poin ted out
that for many years Liberia has enjoyed an
enviable reputation In Ihe world of ama­
teur radio for Its courtesy and Its obser­
vance of national and International law,
al'Kl he sa id thetlhe Min istry and the ama·
teur commun ity o f Liber ia Is velY jealous
of th is reputa tion and will preserve It.

He was qu ick to mention that Ihe prob­
lem Is not widespread. The aim of tbe Mi n·
Istry is to see to It that the prob lem does
not grow, He asked the cooperation of the
smateurs to el lm lnale Ihe ploblem corn­
pletely.

I have noted in other columns that I
have sent to 73 that I have been greally
edif ied by the caliber of courtesy aJ'ld the
obselVsnce 01 amateur rSjJulations here
in Liberi a. I have a hunch that these few
problem·amateurs are expatriates. If th is
is true, It is unlortunate because the Min·
is try 01Post and Telecommunications has
been most generous in licensing people
who are not citizens o f the country, As an
instructor in amateur rad io and as a memo
ber 01 the examinat ion commi llee, I have
been working rather closely with the Min·
Istry and there Is not a sing le instance, In
my experience, In which a foreigner, of
whatever race, has been denied a license
when he has completed t he requirements
In code and theory.

This Is not Irue in all couoteres. I person·
a lly was denied a license In anctneecoun­
Iry where I was work ing for eighl years
simply because I was not a natwe. At least
that is t he reason that was given. We, who
are visllOfS in liberia, wou ld do well to
cooperate wilh Ihe Mi nistry and obseIVe
the I ~ w.

The Minister spent the grealer pa rt 01
the meeting encou raging Ihe amateurs to
be more active. to partlclpale in t he local
nets, and to join the Liberia Radio Ama·
teu r aesccra troe. He suggesled that the
amateurs use the reemuee of the Assoc ia­
lion to haJ'ld le OSl cards. going and com-

lng , and to work wit h the Associat ion in In·
sfructing and training new amateurs. He
recommended that local areas organize
clubs or assoc iations SO as to cooeotnate
Iheir effort s to manage aJ'ld deve lop the
amateur communlly In L1bella ,

In the meantime, the aesoctatrcn is
working On a prog ram for Amateur Radio
Weelo:. 11 wii l be held In the laner part 01
November or the !lrst part of December,
and while things are In no way fina lized, It
Is fairly certa in that thare wi ll be a special
calls ign tee that period, There will be a
specl al ~venl stance and there may be
awards. Turn your dial, look for Liberia ,
and take full advantage of this opportuni·
tyt There will be pUblicity. Be on the alert
and don't miSS il.

The Association again petitioned the
Ministry for a spot In the broadcast band
to Iransmlt coda tor practicing bSjJlnners.
The proposal was well received and It may
well be mat, one of Ihese d~ys, there wm
be something 10 report In this area.

We, the amateurs of Liberia, look tor­
ward wit h confidence and hope. We are
sure that we will continue to grow in
sl rength and prestige as we hold our
place ~mong the amataurs of the world.

MOZAMBIQUE
Charles E. Mart in AB4Y
American Embassy Maputo
Department at Stata
Washington DC 20520

Greetings from Maputo (old name:
lourenco Marques) by the be~utiful In­
cran Ocean , No, fellows I don'l have a ll­
cense yet. As of this writ ing, amateur
radio Is "suspended" in l he People'S Re­
public of Mozambique. I am a toreign ser­
vice officer, and In the diplomatic Ie_Icon
"suspended" Is better by far than "prohib­
Ited" or "cance lled."' If an activ ity Is "sua­
pended," then the authori ty is stating that
the condition is temporary. I still remain
very optimistic that amateur radio will re­
turn 10 Mozambique.

Mozambique has a full shale of the typl·
callhlrd·wor id nat ion 's prob lems, It is one
of the most miserably poor nations on
Earth. In 11183, 100,000 peop le staIVed to
death. (Your tax dOllars are supporting the
largest a id program on Earth to get l ood 10
Ihe people here.) Three out of five Mozam·
bicans cannot raad or wrlle. Vlrlually all
the technicians In the country are foreign·
ers Irom Europe Or the communist bloc.

The ma in reason fo< tM absence of am­
ateur radio is the fact that the country is
undergoing a massrve guerrilla insurgen.
cy. This ci ty of 850,000 people is virtually
cut o t! from Ihe ovterce world as far as
overland travel Is concerned. Add that to
the IIOvernment's general paranoia and
distrust o t l orelgners. and it is apparent
that amateur radio is not at all welcome
under the current secur ity siluatlon.

My wife y"", 's (N4GPB> and my chief
concern is food. The currency here is vir­
tually worthless. The official exchange
rate is 40 per US dollar, but the Ir_
market rata Is 1500. The currency cannot
be converted at Ihe official rate. The
stores have no food and the restaurants
selVe only e rice-water gruel. WIle" the
lOad to South Africa Is open, It Is a 5-hour
drive to the grocery store, Now that the
road is closed, we have to get our
foodst uffs shipped In aJ'ld rely on the
" hard" cUlrency shop here In Maputo.

As far as ham radio goes, I am cccepy­
Ing my time by l eaching ham radio to four

other Americans and modifying my gear
to run on 220 V, 50 Hz. My house servant
plugged my 24-hour digital clock into the
22Q.V current and blew It up. It cost mOfe
than he e~ rns In three months, Most M~
zamtacens earn less than the cost of a
2-meter transceiver rn a year.

My house was bui lt before elect rici ty
and the wiring IS adequate , but nothing
fancy. I am getting addit ional outlets and
transformers instal led in my radio room.
We get television from ZS and 306 here,
so the city Is filled with towers aJ'ld anten­
nas. I am getting a 6O-foot tower Insl a lled
and I will hang my t rlba nder on it. I have
been monitoring the ba nds and have
heard many US stations on 20m, but I have
not heard any amateur stations on 30m
here yet

I have been doing preli minary research
into the possibility 01 running a DXpedl.
tion to some of the offshore islands. The
French have a large embassy here, and I
can easily arrange trans port to Europa
and Juan de Nova is lands. The western
diplomatic communlly hare Is very close,
al'Kl arranging the landing permits and op­
aral lng permission should present no real
problem.

I will remain In Mozambique for at least
two years. perhaps unlllll188. I am hope­
tulthat I will receive operating permission
berore I depart. Mozambique Is a di fficult
and uncomforlable place to live, and ama­
teur radio woo ld m~ke It much more pleas­
ant. I am planning to visit several o f the
nearby countnes during my stay hera, and
I plan to opera ta from several of them.

I have never run a DXpedltion before, so
If any 73 readers could offer assista nce in
OXpedltlonlng, I would be most grate lul.
Unfortunately, t here is no "handbook."'

NEW ZEALAND
D. J.IDes) Chapman ZL2VR
459 Kennedy Road
Napier
Naw Zealand

This month I shall continue the New
Zealand offshore islands' stories with an
a_cerpt f rom the Raoul Island exped it ion
story, through the courtesy of the author,
Roly RunCiman ZL lBOO, and Bre~ k·ln, the
NZART Offici al Journal. As reported in my
July column, the RaoullslaJ'ld OXpedi tion
took place in the second ha lf of MarCh
this year and was successtut trom the
radio and scienti fic points of view. but a
disaster for the owner of the yacht Shiner
used 10 transport the eXpedil ion to the
Kermadec Is lands.

Departure: Tuesday, March 13, 1984. at
11:30 am NZT. l he group wee aboard t he
yacht Shiner on their way to one of life's
great adventures. Years o f hard work by
Ron Zl lAMO and months of departmen­
tal negotiations by Dr. John Craig, the
leader o t the sc ientific party, had finally
paid all and they were on thei r way to the
Kermadec GIOUp 01 Islands. des tination
RaOul Is land, ETA 5 days.

The Travelling P~rly: There were ten
persons on board, five In the scientific
party, four In the amateur pa rty, and the
Captain, John Taylor. The scienti fic part y
consisted of Or. John Cra ig, expedition
leader, who was to study both !he native
Klare rat and the Int roduced Norwegian
rat popula tions on the island; Anne
Stewart, to study the native Tul bird pope­
latl on and compare the ir song and other
charac teristics with the New Zealand na­
tlve TUI bi rd; Mal k veue. a greal climber o f

trees, wh ich w~s very much apprec iated
when antennae went up and down, whose
main job was assi sti ng both JOhn ~nd

Anne In their studies (Mark is by traele a
very capable scientist in anima! behavior
patlarns\; Dr. Dav id SChiel, a marine
biologist and an extremely good diver (he
assisted when disaster struck the yacht);
and M ike Kings ford, another marine
biologist studying tish li te and m igration
patterns from the northern Pacific down
to New Zealand. For his Invesllgat ions,
Raoul Island is a very handy " half-way
house" for the m igrat ion patterns.

The amateur·radlo party ccnststed 01
Ron Wright ZL1AMOIZL8AMO (and m~ny

other OX cal ls-the CW e,pert who
worked approximately 10,000 OSOs); John
li t ten ZL1AASlZL8AAS. who mainly oper­
ated phone and stacked up about 5000
OSOs; Roly Runciman ZL1BODIZL8BOD,
who operal ed both phone and CW on all
bands, also wOOo;ing 10,000 OSOs: and
Duana Ausherma n W6RECIZL ~ AOWI

ZL~ADWI8, who operated both SSB and
CW wit h slightly more emphasis on CW
and did very well with 5000 OSOs for his
first DXpedl tlon.

Journey fa Raoul: The [ourney-to-Raout
roullne consisted ot three hours on watch
and six hours ott l or the fi ve days. Time is
measured by daylight and darkness rather
than by the days of the w""'k_ every th r"",
hours anot her shift comes on and the one
going off gets a quick bile to eat and then
tumbles Into bed.

One of the amazing occurrences dur ing
the voyage was seeing Ihe sma ll 'Wei·
come Swallows" along with other b ird life
with land two or three hund red miles aw ay
In either direction. The scientific experts
whe n asked, " Whe re do t hey go at
night?", replied, "Oh, back home agai n:
they can fly enormous distances, and they
will be back here again tomorrow !" Then
there were Ihe dolphins riding our bow
wave ... and the spect~cular sight of see­
ing the seas burst Into green light wllh
phoSphOfeScenCe during the small hours
o f the morning watch. And tnere were the
moths and butterflies three hundred miles
from land: where do thay come from?

Every nccr the tr~veliing log Is read and
entered Into the ship's log. and every day
we call up AUckland Radio and " home" to
give positional report s aM get the latest
weal her Information.

After tour days of nothing we sight t he
tirst iSland of the Kermadec Group, Esper.
ance Rock . later that day we passed be­
tw"",n Ihe nexl group of Isl~nds, Curtis
Islal'Kl, which is still an active volcano
with quite a bil of steam escaping from
Ihe crater. and Cheesman Island, with an
e_tinct volcano, covered with qulle bushy
vSjJeta tion and Inhabited by bird life. Soon
radio contact was mace with Warrick
ZL8AFH via Mal ine Channal 16, and we
are told to layoff as close to the landing
platform as we li ke. The graat moment Is
et hand : we neve arrived at Raoul Island !

Landing: landing al RaOUl is a very
delicate task. There Is no lelly or Wharf.
Goods and chattels have to be landed by
being li f ted from small boat to t he landing
pla tform by a manually opera ted crane us·
ing a c~rgo net. Mere humans have to
cl utCh a ladder ettecned to t he crane hook
and hope that the crane operator knows
what he's doing In Ihe winch hou se! JudI!"
Ing the position o f the ladder l elatlve to
the swells Is quite a l eat.

The small landing boat , Chund'H
(Ed.-A do w(l·under word meaning throw
up), Is well named and it , a long with every·
thing else, makes the journey up t he cl iff
from the landing plaltOfm, " the f ly ing
fnx," hauled by yet another manually op.
erated winch, quite excit ing,

Once at the top, the/e Is conclusive
proof t hat we are Indeed on Raoollsland,
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lor we a re confronled wilh a large oonce
wllh inslructlons "10~I damage 10
II>e "'lI"'!alion and I,.. M lural 1...lures 01
I" Island..~

Our Temporary OTH: Raoul \$land i$
ClUlle a parlldiH In I'" Soulh Pac;;Ii<;. n Is
Slill an acfi¥e "Ok:ano wilh upwards 01 six
.."hquakes per day, moel no! lel1 tI)'

IhoM on lhe Is la nd, lhough one or IWO
.....¥Ier /OIls .eminded U$ 01 1"- continued
acli¥ity, MOSI 01 II'Mt Island Is CO¥«ed In
Nikl u palms as a I.,pe 01 u_growth,
wllh a canopy 01 beaulilul Pohutu kawa
Ifees OV<l.head. Along the northern coasl·
II .... Is a sell·sullic ie nt larm whic h sup­
ports the permanent resident s on the
laland. The coaslilna II a I lramel., rug~,
with onl ., a very small .ock., beach a long
lhe wes lern coast where the original ser
lIers, the Bell famll.,. used to live man.,
'f'Nrs ago. There a.e still a lew goalS a nd
man., wild ea.. on the Island. and, 01
cou'H.lof:sof .a". Bird lile Is Quite~a·

~t. WIth the $OfIlI 01 the Tul making the
b!Ah oome alMl. The orango,s Irom tile
orange grOft IUIWI 10 .. lasled 10 be be­
1ieWld, and dellclold llananu grow lreely
as welt

The perSOf'\fl8l onllW ISland a 'e a lernl­
l(: band of Iellows, and they I.ea led the e.­
pedltlone<s very well du.lng Illei. $Ia." es­
peelally when lhe Ifaged.,- wllh lhe .,acht
occurred a rew da .,s a Ue. arrivaL Mik e (lhe
officer in cha rge) tool< care o r the la nd ing
lo.mallties , pasaport s . etc., and aettl ed ua
Into our quarters ; Paul (Lands and Surve.,
oepal1menlj was our Is la nd IOU. guide
and was a tower 01 st'fIflgth ; Garth ~ Mel

Office) Willi the Raoul Is la nd champion
labl e-tennla player, wflo was~ by

Rot.,- ZL8BOD. Garth I' alto lhe phoIa.

",apllle e Ipert In lhe g.oup. Tom Is lhe
resldanl mecI'Ianic: and an e xpert ecce In­
to lhe bargain; and WarTlck ZLBAFH wall
II>e technician and tldio oc-at... WI'Mtn
lhe amateur OXpedition lett lhe iSla nd,
Irw.,- lett Warrtel< a tnbend beam and
various assortment, 01 wl.e and coa• . to
his SIgnals on the f'Hghef I'equencies
ahould be baltet truon tn.y -. beto<a

The Ameteur DXp.dltlon: Radio oper-a·
lion was the a mat ...... highlight o r tee t.ip
and , 01 course, one 01 the reasons 10' the
expedillon. Some 30,000 asos were made
wllh -' I poInl s 01 lhe globe, p.opagatlon
being good on all bands a l some time
every da., . Antennu _e a 160180m dl·
pole , up aboul eo leel bet_ two "'lItY

high Norfolk Pi". tr_. and IWO I. iband
beams. Equipment used _e the !COM
IC-T45, 1C740, !COM Aula TunetS. and the
Kenwood~ and TS-43O.

The OXpedition again lried 10 eater 10
.. man., lacets of the Ilotlby 81 poss ible,
..pee lan., ORP opei'lf lon . FOI lhose

,taleslde stallons who slood b., to enable
lhe DXpedilion 10 do Ihls , In.., exlend
Illel. gra teful tllanks. The bell QRP was
W1lh N6HJ with 100 milliwall$, Del_II Of
noI , and many stateside s latklna gave lhe
...... "f donl know how QRP I am. but
notl'ling 1$ moving here' " Gleel lIutl lei­
loin. hope _ can do II again sometime
from artie< Pacifi<; OX Iocalklna.

One OSO tnat made a nlee ellanoe was
being ealled by BY1PK, an unUSual . wilc;n
that was appreciated by all. Also the oper.
a torl would lI~e to ma ka special menllon
01 We.ner OM9KE a nd his .... t on 21.157
MHz; tnanks We rn-e. 10' get llng so man.,
01 the Eu.opeans through to make those
.aluable ZL8 csoe.

DI,asle. S rrlkes: UIe was qulta e Iollc
until Ma.ch 21, Ih.ee days Inlo the opera ­
lion. when Cyclone Cyril made its wa.,
down hom Tonga and Slruck lhe Island in
the arnall haurs of the morning amidst
driving rai n, total darkness, and drl¥ing
_ So At 12:15 am the anchor ropes h0ld­

Ing 0Uf .,acnt, Shif>et, broke and allowed
the boal 10 IIoIe itsell agalnsl lhe rocka in
Boat eo.e. Out Caplain. John layl.., and
IWO 01 the scientista were on boa.d al the
lima and had to abandon ship InlO their
AYOn landing crall amidsl a ll the ere­
menta. Tn.., made their way to shore to a
landing (lYer 'fflry large and da~ous

roc k• . All they had to guide them was the
light 01 two torches held b., tee shom
pa,t., to show Ihem a "channeL" The .,
were Indeed lo rtuna te to catch the right
wa ve snd surf over lhe rockl 10 make a
sc.ambled, but sale, landing.

We _e Indeed !OI1 una te no 1I__e

Ioal . The boal was a 100ai lola, Including
quite a bot of peBOt\Il geer on boafd Our

hoall on lhe iilla nd togethet wllh the
OCMtlOQI'aphers rrom Ille ee...tll i<; llllrty
did a tentliC: }ob salvaging wl'lat was p0s­

sible from the wrecl< __ tna ne.t two
days. A tMt of a damper to the e.pedihon.
but wtlen II was known lhal no li\>sa were
Ioal. Ille radio operalion COUk'l at least
ea.ry on with easier mind• . Of eecree.
trw.,- now had to lind a wa., to make a l­
tetnl tl.-e arrangements lOf the trip t-:k
to New Zea land. Alt er s_al d lflerent
a lterns llvn . they flnall ., had to accept the
oller 01 a d lve. s io n pick·up by the coastal
Ire ighter M V Vila en eeote f.om Tonga 10
Auckland. The cost 01 lhe dlvefSlon wa s
$3.000. an added e.penH In.., had not
COIItlted on. but there was no ChOIce.

So. a!tet an u_tfullflp heme, apal1
I.am a Illtle _sIcl<MIll, lhe e Iped ilion­
... atrnoed bact< in Auckland IOf a reunion
wllh tlleir lamilies; to ended I'" trip of a
1I1etime to lila 'a'e and e.ot iC: Kennedec
Islands ,

BITS 'N' PIECES

One of lhe chores tile members oIlhe
Ketmadec e.pedllion told uS aboul was
lhe ba~lng oI lllei. own br&ad and lhe IUl"·
bIe lhey tied keeping Irack of wtlich 108_
~ lhe lresh ones. Ama t..... Ingenuity
and some food dye came tllfOugh wlln Ille
__-coIot-cooed breed, I greal Idea

to long as sotnIIOlle remembered Ille col­
.. coding.

More 8m VHF news lrom TIln')' ZL2TPV
indi<;aled Ihat April prov ided more au',
prises with every t.,pe 01 propagallon Il k·
Ing ~ace du. lng the month: spo.adic·E.
F2, TEP (Clasa t and 2). Backscatter, And
trope, etc. HI. running total 01 6m 0 50 .
lor Ihe last lour And hall months has wel l
passed the 1000 ma rk (nothing under \60
kms j with over 600 plus SIalIons worked.
The OVlIt'SNa OK with in the Paclllc Ba.ln
snd t he S tiles conllnues wl lh Ihls
monlh's lota l bringing up his lotal of call
areas _ed 10 39 I.. II'>e ....... pe<IOd
The J A totall fOf the past S4,1fTVt>8f __

10 April was 440 JAs. all 10 Distnc:ta . and
54 J A prefi xes, so6 was ......, much al iWl ln
the ...rty part of Ihi, year.

Old-TImers Clut! news lot tile montn In­
cluded a ~. Cer!ili<;ate 10 Honorary
Member Mrs. Au.llne Henry VK3YL and
60-.,.... Cer!illeates to Fra nk Bell Zl4AA
(Zl's lirsl ama teu.) and Bern Spackman
ZLlGV, e . Z2BM, Sile nt Ke.,s recorded
were Mo rrie Walker ZL1AU, ex ZL3Fa .
We ll., Wa inwright Z12IS, eI Z12IE. and
Clinton Wa., . e I Z12JC, a nd Sydne., Car·
pent er ,

OTC Awa'd' made at the annual meet ·
ing 01 the Club held du.ing the tQART
COnference .ecenlly were to An hut Allen
Z1.1JO. wflo la lhe Grand Old Ma n (Pi'esi'
dent) lor llle fll84A'l5 yea•. and the Monl·
gomery Cup, IOf lhe besl CQntntlullOn 10
Break·ln, we nl t o George An de rao n
ZL2JG, lor nl$ """"al contributions 10
BIN/f-ln dunng lhe paat 'fNI-

NORWAY
B;orn-Hugo Ar/f LA5YJ
N-3120Andebu
Norwa.,

Here we are again I sincerel., hope you
ail ha.. ......, a pleasant vacallOn, nice

_ that. ale. I "'WI had lhe pleasure 10 be
able 10 join In on , couple 01 ham meet·
Ings. and I wlll lodlIy take you 10 Ille big­
gasl ham IMllyal ln Europe, The HAM-M.

a t Frfedrlchllhalen, southern Getman., lot
~Boden! ee Tfelfen,~ which ii'S Also ealled
since Friedflchshalen Ilea on lila shore of
the 80dei sea. lacing lhe Swiss bordef'I.

We _ e lhoree twIloperalotS taking lhe
lattY I.om Oslo 10 KieI in IlOrthatn Get ·
many, and _ dtooe lhe 1000 krna lIOUfh 10
FliedflchstIalen ln one day, Hetwy LA3F1.
the OWnet of Norak Radio Supply, tool<
ea'e oI lhedriYIng and Btyn jAr LA1AR and
I tool< eare oItl>e mapping and sign lead­
Ing . We _ lell the Aulobshn e Icepl lot
.ell iling tne car and the atom ecne.
LA3FI 's Mefcedes never got be low the
lOt)-k.mIh mark. and ve"l e tten it was
closer to 200 km/h, Ce rta inly we did not
See much 01 the landsca pe.

We came down to F.led,lchsha fen s nd
hAd quite some prOblem. In gett ing lodg·
lng , but manallOd arter a while to get
booked In at a couple 01 s mall hotels. Re­
membel , when lr,wtI ing In Getman.,. 10
IA~e your own_p wiln you il you want 10
ahowet. We didn't ,emambet. but a little
otganiling _ed thaI out .

The "'lItY .....1 day _ had lila pleasute
to see the biggesl and nicest place lot a
ham operat.. to -. Gee. man, _ we
whoO _ In lhe business were amazed ,
And lhe Ilea market overflowed with all
kInds 01 su.plus and used gear. We Spenl
some good times chatting wllh eIh lbltor.
hom a ll O\Ier the world, We did he. e the
g rea t pleasure 10 meet Mr. Bob Cushman
r,om the CUShCrA" compa n., and s pent
quite some lime ch a tti ng about antennas ,
A very pleasant meellng Indeed, bot h per­
sonally e nd business·wlse.

Othe< e . hiMors Included, 01 course,
Tele.-H.,-.Galn, and we dId hays a couple
01 nice chats thate, too. There's onl., one
d.awbad< in dealing wilh US companies
these days, tile US dollar i, so e .tremely
e xpenalWl a t this t ime. Outing the la sl,,"
monlhS it haa gone up 16 perClltlt, and
that is "'lItY "'.d on amaleurs. Raw ma,..
rials hne been .alsed 20 percent , And 11' .
. eally a killer IOf buai"""". BuI a nyhow ,
_ did enjoy Ille whOle exhitMtlon.

later that _Ing we hAd the ~easu.e
10 }oin the ham pa.t., and had a very "lea
cha l with Kurt HB9MX And Baldu. DJ6S1.

The letter Is a very lamous OXpedl tlone.
who you Ce.tainl., have worked from a lew
01 those lar-oll 'are OX cou ntr ies.

We a lso mel BjOfn SM6EHY. wllo Imme-­
diat ~., got fi.ed up on low-band OXing. I
will w. ite Aboul Bjam in a later eoIumn.
One Ihlng Ihat 'N Il ., surprised me was lhe
generall., fr ie nd l., allllude shown by
everyone to everyone. II was JUSI a great
pleasure 10 be a loreign ¥iSilor. As a OXet,
Icert ainl., oat Intet_ ted ln the DARC', OX

J

__ f\ 1):1 __ )\ DARC
a._aa, 'l/ __.- '" DX ·RIH'I-

•

Kurt HBtlMX (rlf/hI) . ho wlng hi. ac rap book '0Baldu r DJ6SI.
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Group A

• Freq uency accuracy. ± . I Hz maximum - 40"C to + 85°C
• Frequencies to 250 Hz avai lable on special order
• Continuous tone

Group B

67.0 XZ 9 1.5 ZZ 118.8 2B 156 ,7 5A
71.9 XA 94,8 ZA 123.0 3Z 162 .2 5B
74.4 WA 97.4 ZB 127.33A 167,96Z
77.0 XB 100,0 IZ 131 ,8 3B 173.8 6A
79 ,7 SP 1035 tA 136.5 4Z 179.96B
82.5 YZ 107.2 IB 141.3 4A 186, 2 7Z
85.4YA 11 0 .9 2Z 146.24B 192 ,8 7A
88.5 YB 114 ,8 2A 151 4 5Z 203.5 ~ I

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 25OO
2175 94 1 1633 1750 2000 23oo mo
281)' 1800 21 00 2350

O Uf new Unive rsal Tone Encoder lends its versat ility
to all tastes. The menu incl udes all CTCSS , as well
as Burst Tones, Touch Tones, and Test Tones. No
co unter or test equipment required to set frequency -
just d ial it in. While travel ing , use it on your Amateur
transce iver to access tone operated sys tems , or in
your service van to check o ut your customers' re­
peaters; also , as a piece of lest equipment to modulate
your Service Monitor or signal generator. It can even
operate off an interna l nine vo lt battery. and is available
for one day deli very. backed by our one year warranty.

Food for thought.

• All tones in Group A and Group B are included.
• Output level fl at to within 1.5db ove r entire range selected.
• Separate level adjust pots and output connections for each

to ne Grou p .
• Immu ne to RF
• Powered by 6-30vdc , unregu lated at 8 rna .
• Low im pedance, low distortion . adjustable sincwave

out put , 5v peak -to-peak
• Instant start-up .
• Off position for no tone outpu t.
• Reverse polarity protection built- in .

• Frequency accuracy, ± 1 Hz maximum - 40°C to + 85°C
• Tone lengt h approximately 300 ms. May be lengthened .

sho rtened or eli minated by chang ing va lue of resistor

Model TE·64 $79.95

!'Jf COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (7 14) 998-3021



Give your ham friends theWorldl

(.. there is an easier way,)

II bll

.........
~:<lo ~"'on-..!:: ...
~~

~~

• Const ruction projects-They're money-saving, practical, and easy to build, and we have
more of them than any other ham magazine. • New pn.x!.ucts and reviews-73 introduces new produus and
evaluates them. To keep hams up-to-date wi th the latest technology. • 73 International-Amateur radio is worldwide' 73's
Iraemanonal corresp:mdents keep hams everywh~>fe informed of amateur radio happenings around the world. • H am Help-Fellow hams
are the best source of help. Every monrh, 73 publishes reeders' requests for technical advice, computer programs, help in locating equipmenr
and parts, and more.

And 73 always has the latest on DXing, contests, 5arellites, and computers in the hamshack.

You can give a gift subscription to 73 for just $19.97. That 's 20% off the basic subscript ion price. (Foreign
rates are slightly higher.) Call toll free for credit card orders- l -SOO-2 5S-S4 73. ln New Hampshire dial

1-924-9471 .
G ive 73 and spread the excitement and enthusiasm of amateur radio all over the world.

A subscription to 73 is a special holiday gift, a gift that lets readers communicate
with the world.
You can give a gift subscription to introduce a friend to 73. Or you can renew
the subscription of a friend who already reads 73 . 73 makes a special gift for for­
eign hams. It lets them know what's going on in amateur radio around the
globe.

For h ams everywhere. 73 has the most complete amateur radio informat ion
there is:

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

Yes! I want to give the world with 73.
Send a 12 issue subscription to 73 for $19.97. o Payment Enclosed 0 Me 0 VISA 0 AE

I'!<m< rna" c!l<d pa:.abl< to 7J

Card s Exp. Date _
Signature, _
MyName. _
Address _
City, Stare Zip, _

Please en te r a 1 year gift subscription for:
Name' _
Address; _

C ity, S tate' Zip, _

&4NR6

73: Amateur Radio's Technical Journal' PO Box 931 • Farmingdale, NY 11737



EGE HAS EVERYTHING FOR THE HAM

ege, Inc

800·572·4201
IN VIRGINIA

Towers
Antennas
Amplifiers

For Information and service Phone (703) 643-1063
13646 Jeff Davis Highway, Woodbridge, Virgi nia 22191
Hours- M·W·F: aeon-a p.m.: t-In-Sat: 10 e.m-a p.m.

leom
Yaesu
Kenwood
Tentee
Santee

CALLTOLL FREETO ORDER & CHECK OUR PRICES

800·336·4799

I Got
.--la Great Discount

on My Radios
atEGE

CALL FOR AN
AMAZING
QUOTE!

Cily _

Name _

Address _

Just in time for Christmas!
The Most Accurate Clock

A great gift idea!

Company

The most accurate consumer clock ever made! The Heath GC­
1()(X) Most Accurate Clock sers and corrects itself automatically
by rece iving shortwave broadc asts from the National Bureau
of Standards. Microprocessor circuitry displays hours, minutes,
seconds and ev en tenths of seconds . Kit pr iced at $249.95.
Send for complete details today usin g the co upon below. Visa
and MasterCard orde rs call TOLL-FREE: 1-800-253-0570.

, FREE COLORFUL I
CATALOG I

j Please send me my FREE Heathkit Catalog II featuring lhe GC-IOOO Most Accurate ClockI and many other quality e lectronic kits. I
I I
I AP· _

I
I

-'" I
Heathkit· I I

State Zip I
I MAIL TO: Heath Company, Dept. 011 -232

L Cl.766 Benton Harbor, Ml 4W22-----------

I

(vinl NE W uddrn~ here :

Add ress _

Name _

Ifyou have no tatet handy, print OLD address here .

Let us know 8 weeks in advance so that you won't
miss a sing le issue of 73.
Attach old label where indicated and print new ad­
d ress in space provided. Also include your mailing
label wheneve r yo u write conce rning your sub­
scriptio n. If helps us serve you promptlv. Write to :

l~
Subscription Department

Amateur Radio's P,O. Box 931
e jecrocer .Joomet Fa rmingdale NY 11737

o Extend my subscript ion one additional year for only $17,97
o Payment enclosed 0 Bill me

Canada & M" .ico S2() ,<j7{1 y... r only US Fund, drawn on US bank. For"'Qn Surlace
HS.00I1 yea r onlv US Fund. drawn on US bonk . fore is" Airmai l , pi".... inqui' ..

MOVING?

I
I
I
I
I
I c::I 'i' Na me --- - - - - - - - - - -
I ~ Add ress _

-I t Cltv Sta te,_ _ Zip _

I -c

I
I
I

L C;ty ~ate__ ~p .J
... See LiSI 01 Ad\'ertisers on page 88 73 Magazine . November, 1984 97
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SPECTRUM
Export Orders Welcomed

?:
Se1i!2000X

New "Sharp" Appearance-BrUShed Aluminum Panel

It's time to replace your old Repeater or
install that new system!

1055 W. GERMANTOWN PK., DEPTSll

10TH

A~~IVEASAAY

CONGAATlJ..AllONS

"'''''''COMMU~lCAllONS

1974-19E\l

The SCR2000X Microprocessor controlled repeater is the newest addition to the Spectrum Hi
Tech Repeater Line. It combines the latest state of the art digital techniques with the best of
Spectrum's highly refined RF technology to yield "The Ultimate Repeater"! Operating conve­
nience and flexibility are emphasized without sacrificing traditional Spectrum reliability and
ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for details. Sold
Factory Direct or through Export Reps. only.

STANDARD FEATURES:
• AutopatchfReverse Patch, WIO & 1 Inhibit • Automatic CW 10 & ID Command
• Dial Pul se Converter • Remote Programming of 3 Timers for 2 different timing
• Autodialer cycles, or No Time Out
• Phone line & " over the air" c ommand modes. Virtually • Microprocessor Memory 'Battery Backup'

all functions may be turned on/off remotely. • Autopatch AGC for constant levels
• Touch Tone Control of 'Timeout', 'Hang Time', Patch • Local Status Indication via 12 Funct ion panel LEO Display

Timeout, TX InhibltfReset, Patch & Reverse Patch • Front Panel Touchtone Pad for Local Cont rol & Phone
InhlbiUReset, P.L On/Off loN/optional P.L. board), etc. line access.

• Up to 6 Auxiliary Functlons. More with TTC300. • Full Panel Metering: Rcvr. & Xmtr. functions plus Voltages &
• Full 16 Digit Decoding wi th Crystal Controlled Decoder IC Currents
• Touch Tone Mute • New-Improved; RCVR.,VHF Xmtr., Power Supply!
• Unique Courtesy tone • 3Q.75 Walt VHF & UHF Models
• " Kerchunk Killer" • 100-150 Watt Final Amps Available

• Timeout Warning Tones • (SC200X Controller & Interface Boards also available. [

Se'R77't)~!~~
APPLICATIONS -, , -_;;..~~~....;;..;~--;...---
• Ideal for low power • Compact, Rugged

local use • Self Contained "
• Portable/Mobile at the • lOW UHF. Built-in Duplexer It

scene of an Emergency • Optional Autopatch & P.L
• Increase coverage at parades . AC or 12 VDC Input

or other Public Service events
• "Mountaintopping"

with battery pack ~ifl.DJI
. Full Duplex Computer/Data Links /IJi rf/
• Export Rural Telephone - -
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IMPROVED SCT410B
TRANSMmER ASSY.

SCT110 Tr.nsmltter Alsembly
• SC T f lO mounted on sh ,e/eled " ous"'9
_ Sam e a . u~ed On SCA HlOO
_ Co m ple lel y assmbld . wIF.T. ca ps , S0239 Co nn

• 10, 30. 0 ' 75 W! un ,t

SCT 4108 UHF Transmitter Bd. or Assy.
• Sim ilar 10 SCT110, 10 WIS, nom,

_Now includes "on board" propor­
tional Xtal OscJOllen circuitry tor lIary
high stability!

• 8A·40 4(lW. UHF AM P, BD. & HEAT SI ~K .

SCT110 VHF XmtrlExcller BaIrd
• 10 Wl ~ Oulpul 100 '1. DUly C yCl e '
e ln f' OI le VS WR p root
_ True FM to' exc ecc.c qu all1y
_ Oes ig ned SD BCih c lllly to, conl",u o us 'pi' S E"

. 'ce Ve'y lo w >n " wh ,te no, se'
. Sp u, io us ·70 o B Ha ,m o n,cs -6Q dB
a With .0005% . 'a l
eSA-30 30 WI. Amp board & Hea t Sink. 3 sec , l P,

Fllte, & te l DW ' . sensor . BA75 1S WI. un H also
BYai l. ble .

nC300 TOUCH TONE CONTROLLER
• High perlormance, Super YII,ulll, des ign

• Uses new high quality xtat Controlled
Decoder IC, wlhigh immunity to falsing

• Decodes all 16 digi ts

• 3 ONIOFF Functions per Main Card. Easily
expandable to any no. of functions wi Expan­
sion Cards.

• Field Programmable vIa plug.Jn Coded Cards
• Many unique 3-<11gl1 c ode s avai lable. Not

basically 1-digit as with comoetittve units.
Latched or pulsed outputs.

• TransistOf Swi tch outputs can directly trigger
sol id sl ate circuitry or relays, etc. for any
type of control function.

• Inteffaceable to Auxiliary Equipment
• low Power Consumptton CMOS Technology.

5VDC Input. Gold-plated connectors.

Fl -6

CTC100 Rptr. COR Timer/Control Bd.

.4 Input AF Mixer & Local Mlc . a mp.
• PROM nwnory-250 bllslchannel.
• Up 10 4 diH....entlD c hannels !
• Many other leatures. Factooy programmed.

• Exl' e me'y Mlptu ' at s, les Wi th ma ny ne a 'by VKF Ilans m,'
e rs to t,lIe" ou l" lhes .. 'oul ot band s ,,~ n a'S

• SCR200A Of SCR45QA rack mou nled
• Ava ila ble with Of without mele rs ano

power supp ly

FL·6 Revr. Front·End Preseleelor

Repeater Tone & Control Bds.

FOf SCR1000/4000 • CTC11XW1D250 only

• Providas !fam.noous r. Jection 01 " ""t·of·ba nd " 1'lI0al,
..,....t t usua l lo ss ' Can o«..n C", used ,nSle dd o! la ' ..~
... pens eM "y t,l'e's

. 6 HI a Re sonators with lo· Noise T.allsi s tor Am p 12M 0 '
220 MHzl.

• Comple le sojid . ,a ' e cootrcr fa , ' plr CO R, "Ha ng '
Timer, "Tlm&<:l ul" T,me' , TX Shu ldowNReset ete

• Includes InPU1S & O utputs 10' pane' contrOlS & la mps

• TMR·l " Kerch,,"ka' Kill.,., 01' " Tlma Ou t Waml"ll
Ton." Id.

• TRA·l " Court..y Tone I ..par" lo.n:!

• PSM·1P~ S upply Mod Kit rtlplac:u Darlington
pass , ,.nsIIlOl'.

These are professional "Commercial Grade" Units-Designed for Extreme
Environments (- 30 to 60· C.)

All Equipment Assembled & Tested. For 10M, 2M, 220 MHz, & 450 MHz

• Uled In the SCR1000. Re.dy 10 d rop Into YO""
"..",
HF Rcyr. An y. Now Available wlSuper
,harp FL-4 Helic,l Resonators. Greatly
~uces 1M & " out of band" Interference!

Complete Receiver Assemblies
:c ¥, . Bd. mounted In s hield ed housi ng .

omplelely asmbld &. teatec. "",' F .T c aps ,
:)239 conn

RPCM BaIrd
sed wlSCAP Doa' O 10 prov'de " Re ve rse Pater, "
nd l a nd lone coouor 0' ReDeale,
,el ude s lano line a ns we r,n.. c"cu'u ,

HF & UHF Receiver Boards
CR200A·VHF SCR450A·UHF

~PLETE SHIELDED RCVR. ASSY.

ghtning Arrester For SCA P
see Discha rge Tube Shunts phone line
;u rges to g'ound

1andles up 10 20.000 Am ps !

fhe Best device availab le to prolect Au­
o patch equi pment from lightning Oa m·
'\10. 115,00 '. SIH

rov'oes all ba s,e autopa tch lu nct ,ons
!'Cu' e 3 Digi t Accesa, 1 Au. O n,OIl !uncl ,o n ,
ud lo AG e ; 6 u llH n lImers; etc ~aut l lu l AUOi O'
1 In h ib it bd. al SO a vail a ble
',lleica ll 101' deta ils a no a d ata aneet

~ew FL·4 UHF
-teliesl Resonators

11.11, AdolllCN 0."'1'"
Po le F ron! End Fit ' . .. ..... 'de dy namic

,nQ._r!Kluclts over lo. d, 5a"rlo", Resp . &.
I!e . mod.

I n! 0.3 u V/12tlB SIN"D Iyp

II ~B iii :l 65 KHz ·13O<1 B Iil :t JOKHI. 18
xe Crys!" .. ~ Po le e e•• mic FU r,
MeIer" DI$C.lminatOf &. Deviation MI'. Outputs!

' c. audIO Qualit y ' Fast sque lc h ' 10110.0005'10
"is l. !. ("5" p" Shlrp" I f Flfr. "'SO a .8,1.)

Call, or
Write lor
Data Sheet.CORP.

INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! ..... 68

Noenstown, PA 19403 • 12151631 ·1710

COItlItlIJN'CATIONS
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I ,.nd and had me.Cl\aI' wlll'l,l_ of the
QUY8 behlod the 'land,

we dkI, of COOJJM, W<e me opponunlty to
.... lhol hO'JliI.llty gl¥«o til' tile combined.epr_ ,.t1.... from !!'Ie Potl .nd Tel.
gra(lh .. ,Iqot In ""'trl.. Swllzerland,
LJentenstel ... and Germal'ly. wflO on the

~ l......-:l "'''ling lie. ... on. rec lptO­
Ul bul' wlll'W)ul f.nY 1_., '". II*SOft­
ally Md Il'lt 0(IpQtt......1y 10 obtain I.A5YJI
HS, L.A5YJIHSI, OULA5YJ• • nd 11'1,
longuHltM klng OElXFBIl.MiYJ . Only the
French .epl'lIetlt.lI... wU mluJng. and
_ _ • mining !'lion.

..... )'OU lNy 11.1... (IIIthetecl al,Md'y. _
did lak, • trip Through AUSlrla. lidlt_
Itlli... S.-itzerl&nd, France, and O'....ny,
but unlOf1uN1tel)' _ did only bring. 2m
FM rtg thl, ti nd I had tile pIeuur.ot
chatting wilh ,-. trom all of l'-e
aTH, .~cept 'rom F,.nce, where _

eoukln'l QbI.ln • license on such short
not~. n. only thing 111.11 1001< some
pItN.sl.n 0" the trip "'.. ,,.,. _11'lef.
Ma ybe tom«Moe d1t1ik-.l ,,.. kind of rt I

was tr.nsmilling llYough the ,I.! It "'..
raining like , ...... -. only in the "QPIf;$,

and ,'m lure 11'1'1 Pl'rI 01 ,he WOO1d got
enoug/'l ,. in to pu l the s.,h,f,~
under "'ater d .....lng 11'1,1 cs.y.
E~ .ssured us ln,t tills . U WJfy

unulu.l; normally tF\e _ U.... shOuld btt
nlce.nd sunny Ihis time of the VHf. How-

_. ned time _ 'Ill going to bring ...1111
III an H F rig and lpend some lIme In Nch
of the oounlrin Irying to crNla a 1_ pil.
\l9S.I'm Ilira the ........lher wlll be much bet·
ler tl'Wln. I will,.y t"-I il you gel the oppor.
Ilinity 10 go to Europe OUring In. lui ~11

of June next re-r, lak" the c"-nce and
lOIn in on lhe ~r"H""19M_ You
tf,jqoIy won'1 regrlll iL 11 Inlernlld. _lie to
OARC-Oeil tscher Amateur.R.dio Club
e.V~ 3501 8aunalal, UndlInalla 6. Ger·
many. The allair is absolutely one at lhe
~t I "-.....ttended, and r_ltber. 11".
anIy tor "-'" radio.

IlJARNE ERIKSEN LAAHF

I would like 10 present to you anotller
OXer from Norway, one of tlloH you_
..... 100 much lrom or atlOul, willen ex­
not ~n tnal he is not one of the big
_ Just the contrary. Depending on
wllal you consider as a MBig GunN_one
wilh a big anlenna tanTl, big equipmetll , or
the ~lity to gel lhe rare ~­
8lame P. Eriksen l.A.HF, Irom Ukollen,
_, Oslo. belongs to lhe lall calegory.

He ...as born In the SOUlhern part 01 nor·
lhern Norway in 1928, and Will soon be 56.
He was II,SI licensad in 1955 and was real·
ty bil by the bug -. he ......:wIr.ed Ilis 11..1
'eal .... one In 1958, VKlTC, on 15-meler
AM. Since lhen II seems Ihat Ilis internt
In OXlng has just Incr"asad, ttlough il hIS
..-. taken conlrol 0'0''' his lile and work.

Bja ,ne liwI. with Ill . wile , U~, In a 00'Ie-

story house In a sllbllrb of 0.10. Al'OIJnd 20
km I,om the inner city, nothing e xcept the
12.mete r-hlgll lOW« ...1111 a Clllsic 33
Irom MOi ley c.n pick him out .. being
• ny dlttlfenl I, om . 11 the Olher ~Ie II~·

Ing arOUnd 11'Ier' . H••Ito h.. a muiliband
trap d iPol' lor loca l 8(). .nd 4(kneter ...ork,
since he _ 1'1. , laken any Intlfnt In
Iow-band aXing.

HI. eqlllprnent ..... been lor many yea..
• Y_1I FT-600, bul last yea' he realized
11'1.1 tn. rig ......Iartlng 10 gel a Dil too
Old, and n. t,aded It in lor a brand new
Y_1I rig, the FT-e80CAT. You can imag­
I.... hi. I'\appi_ aboul thl. rig. E~
tl'lOugl'l he lhoughl qllile well 8bOlI1the Old
one, wfllen had ........:I I'Ilm .....1 lor SO
many yeara, hi. __ 10 my QIOISIIon

In. other nighl, II he would like 10 ....iICll
bacl< wll ,at,* Ihort .nd precl..: No
....y! And you know, ttle new loy go! the
fI ...... burning. lillie hllll'*_ He IS really
aincere about hi. tlotlby, and II .....n
him trom hi. wor1t II a Managing Direclor
.1 E. Slept lien AS, In OsIo-a linn s~
clallzlng In MarIng aids.

When I w.. vlailing him 1 tried hard 10
_ him Into buying a newI~ .nd •
bigger ant.......... but he was concelned
about hla nelgl'lbors. The Idea I. not new
to him, 110 "'...r; 111Il"" lime wliliell!

fljame has managed 10 wor1t JOU318
and Is ItIII wailing to wor1t such easy
goodl" II 4U1UN, ZUChatham, XF• • and
BY. I know thai 8lame would be very hap­
rT1 llanyonl wor1tlng'rom tl'lOH locatlorls
could gl him a I'Ilnl.bout "'"""" they will
t.. &ell In addillon to hi. FT-llllO, he has
an SB-230 linear, Amlor Mkll 'rom ICS
eleclronlca, and a BBC model B com­
pull'.

l.A. HF has other Interesls as well. He
Io¥es traWIIlng and I••tartlng to be a little

globe-l,oUBf. He has been visiting HS , CN,
3V8, SV5, a nd 5Z. a nd Is planning 10pay.
longBfvlslllO HB9this summer. He also I.
very Inter..led In SlIl ......ter fls hing.nd la
very happy 10 pull up s couple of big COd.

Bj.rne Is very h.ppy to spend lime cl'll!·
ling ...111'1 people and don not mind rag­
chewing . t .11, but a new one gota him
.Iw.ys on lhel"",", .1"", to 10 apeak. Un­
darst.nda.ble, and I . Incerely ...Ith him
luck towards the OXCC Honor Roll,""""
I, personally, Ihlnk he beIonga.

In a notflef column I will present to you
Bjorn St.46EHY 01 Sweden and another
ham meeting we hawe _10.

Take good care, my ' rlends; _ you-

POLAND
J«ry SZymczIJk
18-200 BiIJ/ogatd
Buczh 213

'"''''''
On January 28, 19&&, the plenary ses­

sion of Headquarters 01 PRAA (Polish

Radio Am.at~ AStoClatlon) took place

In WarSll.... lmportant resolullOn$ thaI ...111

exert an influence on the lutlll"e &eIMty of
Polish I'Iilms were adopled- The PRAA
etecIoral campalgrl began In February
Elecllons of delegates to dlSt,icl con.....
tlorls were 10 la ke place at elecloral meet ·
Ings of radio-amaleur cilibe f,om Februa ry
1 to Ma rch 31. The distrlcI conventions
elect depulles 10 the Nat ional Cong,ns
of PRAA In Oclobe1 or November. All

81.,,,. U. .HF In froM of his opBferlng desk.

\

•

•

\i

\

LMHF'. QTH during Chri.rmu .ea.on.
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Oif/K;ror C. C Lee of posr and Tetecommuntcenons with Mr, seeee Hafa, Deputy Ditactof
Shih, and Tim Chen, (Photo by BV2Aj

DXFF m9mt>eIS, Second an d toorm 110m the lelt, rront row, afe 0Id-lim9IS. (Photo by
e V2Aj

DXpedirlon station BVQJAIBVQYL

~-
, ... ...

~~

• ~ ,! •.<... "- .. i

.., ~ "'::".l...
BV0JA •,. -

• J..-

ment gradually. although we do nOI have
many st ations at plesen t.

There is no doubt that ham activities
have become popuiariled step by step in
this land. Enquiries by letters and phone
ca lls are freQuenfly rece ived, New spapers
and the bloadcast med ia are Quite encour·
aging. g iv ing us good commenlS. Further·
more, one of local TV stations, the CTS,
had a vivid telecasti ng of our activi ty In its
news program on prime time, Its lady re­
porter, Miss Lee, said, "'Now I am also
tempted by Ihe hobby! " HI YL! Welcome
to amateur radio!

" Why not have a te lephony class?"'
eseec Dr. Wayne Green W2NSD during his
sojourn in Taipei with h is XYl., Sherry.
recentl y, (Congra tulations. Dr. Green, for
your new tille.) Yoo shOlJld be also pleased
to learn that we are stepp ing forward, but
we have 10 sticl< on CWlphone at the
beginning. Thanks for your concern!

6- 10 P.M.
Sun. Ihru Thurs.• _.
Geff N6CE - ~ V~
517-62lHi044

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

-REPAIRS -TESTS -IN STALLATIONS
-ALIGNMENTS -MODIFICATIONS -EVALUATIONS

•• F.C.C. Amateur and Commercial Licenses
90 Days Warranty On Labor Performed
Repair 01 All Makes 01 RF Related Equipment
KLM Electronics Repair Center
Sales of Icom Business and Mar ine Communications Equip-­
ment and Xilex Mobile Telephones.

((( 1 11111~%ZfrtH1j\\\\ "t')!I!:!!))
1\\\111\I11\111\1\\"" "/i///II//1111/i' II

CO"--"'lf"v"1UN ICA-riONS
1331 3 FOREST HILL RD.

GRAND LEDG E, MICHIGAN 48837

re<:entiy made a courtesy call on C. C, Lee.
rxrectc r 01 Post and Telecommunica·
tl ons, MOC, Their tall< aDout world ama­
teUls was Iruilfui and meaning fUl in pro­
moting ham activi ties in our country.
Therefore, furthel cooperation bet ween
JARL and CRA is e~pected, A second Jap·
anese group was to vis it BV-Iand in July,
and the ca llsign BVgAB was requested 101
Ihe mission.

Afler expedition activities, our visitors'
atattcos had mater ia lly improved OSOsto
wor ld hams; we should be very apprec ia­
tive of their efforts as they spent loIs o f
time and money to carry out their mrs­
sions . Perhaps the", will be tw o bigger
groups scheduling a rri~a l s th is tall ;
please 1001< out for them.

Local author iti es nave so far approved
four expedition groups from ab road: we
are going to st rengthen Ihe ham move-

The Japan DXFF nxcecrnco g'oup con­
siSled of 12 members, inc luding two XYLs
and one ",porterlphotographer. They were
divided into Ihree learns and arrived on
June 8,13, and 14, respectively. As usual,
Ihe ham vis itors wast ed no time selling up
station BV~AIBV"YL and antennas im­
mediately afte r Iheir arrivai In Taipei , The
e Xpedition ~enu e was at the same place
which had been used by former groups. It
is facing a pub lic pari<, wilh a spacious
roo! on a 12·story bUlid ing for anl enna in·
steuancn good lowards east, north, and
west.

The special ca llsigns BVgJ A and
BVg YL were assigned 101 use by the OMs
and YLs of the group. By estimate. over
15,000 a s o s were made during the l Q-day
operation. The most outstanding aspecl
of the OXFF groop was the operation on
1441430 with AQ-10 (B~. from which near ly
200 a s o s (CWlphone) covering 4 conti·
nents (except ing South Af rica and South
America) were obtained. It is a record lor
ham operafion with satellites in th is area ,
We have Intormed the OXCC of these op­
erations and canerqne which had been ap­
proved by the Chinese Government and
cons idered legal fOI ox credits.

srcec Hara JAI AN, presidenl of JARL,

OXFF DXPEDITION

ment has decided to renew the licensing
system with a ceiling of 12 ham stations
to be distribu ted In 4 districts. The north ­
ern district will be allo tted 4 stations, cen­
tral 3, aoutharn 3, and eastern, 2. We antic­
Ipate many license applicants, and the
limit ot 12 stations will not meet Ihe oe­
mand. To solve this prob lem, club eta­
noes will mostly be the way 10 absorb
more operata's at the beginn ing.

The regulations gove rning ham-radio
stat ions are under revision, The usable
frequencies allowed will be only on I he
40-, 20-, 15-, and lO·meter bands. The
China Radio Associat ion (CRA) is re·
Questing the authori ty to add the 8O-meler
band for ham use in order to facili tate
5·band a s o possibilities. VHF and UHF
are still out o f 1M Qu est ion. However,
1441430 were recenlly used by the Japan
OXFF e Xpedi tion on a temporary basis,
so It is posSible we can apply tor f hem in
li ke situations.

The Directorate General of Tele<:ommu­
nlcatlons (DGn wili give pubiic examin a·
tions once or tw ice in a year, The first e~­

amination was SCheduled for September.
All parl icipants have to pass the Quallflca.
tion test. It covel s Morse code at 30 wpm
on both sending and receiv ing for 3 m in·
ut es, radio princ iples, electricity prin.
cipl es, telecommunicati ons law, interna­
tional radio rB{lulations rerevant to ama·
teur radio, English, and communications
geography. Oral tests on alphabetical and
numeral spellings are also required.

holdels of valid licenses may have a share
in the distr ict conventions as ordinary
members; on the other hand, persons who
are blinging their li censes up to date may
take part in them as "extraordinary memo
ters'' i f they are elec ted by a ciub, One
deputy to the National Congless is to be
elected for every 2(J ordinary de legates to
district convent ions. Cand idates elected
by simply ma jorit ies are to be deput ies:
the number of deputies from each distric t
depends on the number of members at the
dist rict conventions,

The PfI!sid ium of PRAA hopes that
more 100mer radiO amateurs will resume
the il act ivit ies. The pity is that so many
ex·hams do not apply fOl l icenses. The
sp ifit is will ing but the flesh is wea k?
Some radio fans did not regain the ir
licenses. They appea led to verificat ion
boards and in some instances received
their longed-for pape rs. To encourage in·
d itrerent hams, the t ime for bringing
licenses up to date has been extended for
three months.

Cons ider ing the reduced number ot
radi o amateurs, t he Headquar ters ot
PRAA made a decision to propose the li q­
uidation of the func tions at agents in
some disf ricfs of Poland. The formel
agenfs are to nand over cccements to
other appropriate District Departments of
PRAA. The District Departments of PRAA
are authOl ized to commission the forme r
agents to cont inue the ir functions or to
deSignate others, From February 1, the
rad io amateulS of distr icts BielSko Pod·
lasl< ie. Chelm, and Zamosc belong to the
dislficf of Lublin; the radio amateurs of
d ist ficfS Ciechanow and Plocl< go to the
dis t fi cf o f Warsaw; Przernys t goes to
gzeazow: Slupsl< to Kosza li n; Walbrzych
to Wroc law; Wloc lawel< to Bydgoszcz: and
Tarnobrzeg and Radom to Kielce. These
organizational changes are to render the
administration of PRAA more eff icient.

Norms tor staffing of PRAA are exceed·
ed, the Presid ium says . Salaried worl<elS
shou ld be replaced by active hams.

At the request 01 the vice-president of
PRAA Headquarlers, SP3AUZ (the Polish
Radio Videography Cl Ub) was founded on
January 26, thi s year.

TAIWAN
Tim Chen BV2AIBV2B
PO Bo. 3Q.547
Taipei, Taiwan
Republic 01 China

After decades of endeavor, we are
pleased to see that the Chinese govern·

'" See Lis ! 01 Advertisers on page 88 73 MagaZine - November, 1984 101



TYPE

2C39/7289
2E26
2K28
3- SOOZ
3~ lOOOZ/8164
3B28/866A
3CX4QOU7/B961
3CX 1000A7/8283
3CX3000Fl/8239
3CW300DOH7
3X2500A3
3X3000Fl
4-65A/UI65
4-125A/4D21
4-250A/5D22
4-400A/8438
4-400B/7527
4-400C/6775
4-1000A/8166
4CX250B/7203
4CX250FG/8621
4CX250K/8245
4CX250R/7580W
4CX300A/8167
4CX350A/8321
4CX350F/8322
4CX350FJ/8904
4C X600J/8809
4CXlOOOA/8168
4CXlOOOA/8168
4CX1500B/8660
4CX5000A/8170
4CXlOOOOD/8171
4CX15000A/8281
4CW800F
4032
4E27A/ 5- 125B
4PR60A
4PR60B
4PR65A/8187
4PRI000A/8189
4X150A/7034
4X150D/7609
4X250B
4X250F
4X500A
5CX1500A
KTS8
416B
416C
572B/T160L
592/3-200A3
807
8llA
812A
813

PRICE

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
110.00
44 4.00

54.00
75.00

125.00
90.00

170.00
110.00
ll5.00
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

412.00
660.00

27.50
45.00
62.50
49.95

211.00
8.50

15 .00
29.00
50.00

TUBES
TYPE
~~

1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
5894B/8737
5946
6083/AZ9909
6146/6146A
6146B/8298
6146W/7212
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/6DJ8
6939
7094
7117
7203
7211
7213
7214
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PRICE
$500.00
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
10. 00

160.00
79. 00

5.00
22.00

250.00
38.50

P.D.R.
IOa.OO
300.00*
300.00*
135.00
34.00

P.O.R.
13.50
85.00

2.50
95.00
36.00

TYPE

M17815AL
7843
7854
ML7855KAL
7984
8072
8106
8Il7A
812 1
8122
8134
8156
8233
8236
8295/Pll72
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Metal
6L6GC
6CA7/EL34
6CL6
6DJ8
60Q5
6GF5
6GJ5A
6G K6
6HB5
6H F5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6K06
6LF6
6LQ6 G.E .
6LQ6/6MJ6 Sy l va nia
6ME6
12AT7
12AX7
12BY7
12JB6A

PR ICE

$ 60 .00
107 . 00
130. 00
125. 00

14 .95
84.00

5.00
225 .00
110.00
110.00
470.00

12 .00
60.00
35.00

500 .00
35 .00

130 . 00
95.00

136. GO
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 SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITE M.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOT ICE.

For infonnation call: (602) 242·3037

Toll Free Number
800-528-0180
(For orders only)

"All parts may be ne .... or
surplus. and parts may be
subst ituted .... it ll comparable parts
If ....e are oul of stock of an item."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLLI NS MechanIca l FIlter #526-9724-010 MODEL F455Z32F

19 .99

19 .99

19. 99

19.99

455!iJ-1Z at 3.2KHz wide. fuy be other rrodefs rot equivalent. May be used or new. $15 .99

ATLAS Crystal_Fi lters
5. 595-2 .7/8/LSB, 5.595-2 .7/LSB
8 pole 2.7KHz wi d e Upper sidebarrl . Inpcdence 8000hms 15pf In/8000hms Opf out .

5. 595-2.7/B/U, 5.595-2 .7jUSB
8 pole 2 .7Khz wide Upper sideband . IrrpErlence 8000lns lSpf In/BOOolTns Opf out .

5.595- .500/4, 5.595-.500/4/CW
4 pol e 500 cycles wide av. InpErlance 8000tlns lSpf In/8000lTns Opf out .

9 . 0USBjeJo.'
6 pal.e 2.7KHz wide at sea, InpErlance 6800tIns 7pf In!30001"rns Bpf out . CW-1599Hz

KOKUSAI ELECTR IC CO , Mec han l~ #MF-455-ZL/ZU-21H
455KHz at Center Frequency of 453. 5KC. Carrier Frequency o f 455KHz 2 .36KC Balrlwidth.
Upper sidebarrl . (ZU) 19 .99
towor sidebilrrl . (ZL) 19 .99

* ••••••••••••••••••••••••••••••••••••• ** ••••••••••••••• *••••••••••••••••••••••
CRYSTAL FILTERS
NIKKO FX-0780OC 7.8HHz S10 .00
'I'EW :rn::-103-2 10. 6935MHz 10 .00
SDK SCH-1l3A 11. 273511Hz 10 .00
TAMA. TF-31H250 CF 3179.3KHz 19.99
TIm/CD 001019880 10 .7MHz zpoj,e 15KHz bandwidth 5 .00
»JTOOOlA 4884 863B01 1l .7MHz zpol.e 15KHz barrlwidth 5 .00
PTI 5350C 12MHz 2IX'le 15KHz bandwidth 5 .00
PTI 5426C 21. 4MHz zpol,e 15KHz OOrrlwidth 5 .00
PTI 1479 10 .7MHz Bpal.e bandwidth 7.5KHz at 3dB , 5KHz at 6dB 20 .00
correca Al0300 45MHz 2p:Jle 15KHz barrlwidt.h 6 .00
me ERXF-15700 20 .6MHz 36KHz wide 10.00
FILTEnI 2131 CF 7 .825MHz 10.00

•••• • • ~ •••••~.~.~~~~~.~~~~~~~.~~.~~~.~••••••••••• ~~~.~•• ~.~***********.*******

4. 5KHz +-lFJIz
, 650mz a t 20dB
, 570KHz a t 20dB

m pPOO

CE RAMIC FILTERS
AXEL 4F449 12 .6KC nerdpess Filter 3dB bandwidth 1.61OIz fran 11.8-13 .4I01z 10 .00
CLEVITE ~01A 455101z+-2IOlz barrlwidth 4-7% a t 3dB 5 . 00

'ICF4-12D36A 455Kllz+-1l<Hz barrlwidth 6dB min 12101z , 60dB max 36KHz 10. 00
BFB455B 455KHz 2. 50
BFB455L 455KHz 3.50
CfM455E 455KHz +-5.51012 at 3dB , +-8101z a t 6dB , +-16IOlz at 50dB 6.65
aM455D 455IOlz +-7Kl-lz at 3dB , +-10KHz a t 6dB , +-20KHz at 50dB 6.65
CFR455E 455KHz +-5. 5KHz a t 3dB , +-8KHz at 6dB , +-16KHz at 60dB 8 .00
CFU455B 455KHz +-2KHz barrlwidth +-15101z a t 6dB , +-30101z a t 4MB 2 .90
CFU455C 455101z +-2KHz bandwidth +-12. 5KHz at 6dB , +-24KHz a t 40dB 2.90
CFU455G 455IOlz +-lKHz bandwidth +-4 .5KHz a t 6dB , +-l OKHz at 40dB 2 .90
CFU455H 455KHz +-lKHz bandwidth +-3KI1z at 6dB , +-9IOlz at 40dB 2 .90
CFU4551 455KHz +- lKHz bandwidth +-2KHz at 6dB , +-61012 at 40dB 2 .90
~455D 455KHz +-10101z at 6dB , +-20KHz at 40dB 2 .90
cru'455H 455IOlz +-3KHz a t 6dB , +-9KHz at 40dB 2 .90
SFB455D 455KHz 2 .50
SFD4550 455101z +-2KHz , 3dB bandwidth 5.00
SFEI0.7W'. 10 .7MHz 2BOKHz +-50KHz a t 3dB 2.50
SFElO .7MS 10, 7MHz 230laIz +-50mz a t 3dB 2 .50
SFGlO.7W'. 10.7MHz 10 .00
IF-B4/CFU4551 455KHz +-lFJIz 2 .90
IF- B6/CFU455H 455KHz +-lKHz 2 .90
IF-BS 455KHz 2 .90
IF-CIB 455KHz 10.00

rcxrs CF455A/BFU455K 455KHz +-2KHz 5 .00
r-Vl.TSUSHIRl'I EFC-IA55K 455KHz 7 .00

~* •••••••••••••••• * ••••• ** •••••*.* •••••••••• ~ ••••••••••• * •••••••••• * ••••••••••
Mode l 088 He Ne LASER TUBESSPECTRA PHYS ICS INC,

Pa'<ER CUIPlJI' 1 . 6M1.
68K 0111'1 l Wl.'IT BALIAST

BEllM DIA. . 751-11
100OVI:C +-10OVI:C

BEAM DIR.
At 3 . 7W'.

2 . 7~1R 8KV STARTING VOLTAGE OC
$59.99

For Information call: (602) 242·3037

Toll Free Number
800-528-0180
(For orders only)

ROTRON MUFF INFANS Model-MARK4/MU2A1
115 W£ 14WATIS 50/6OCPS IMPEDENC:E PROI'ECTED--F
10 5CFM at 60CPS THESE ARE NEW

~~ elec:tr0'UC:~
PRICES SUBJECT TO CHANG E WITHOUT NOTICE

B8aM at 50CPS $ 7 .99

" A ll parIs may be new or
su rp l us. a nd pa rIs may be
subsli tuted wil n comparable parts
il we are out o f stock 01 an item."'
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RF TRANSISTORS
rrss l'flICE TIP, PRICE nT, VIlla: rrre ""'"2N1561 $25 .00 2N5920 s 70.00 40 608 "A s 2 . 48 BFV90 s l. SO
2N 1562 25 .00 2N5921 80.00 406 73 "A 2.50 BLW60CS 15 .00
2N I b92 25 .00 2N5922 10 .00 40894 "A 1.00 BLXol 12.25
2N2857 I, 55 2N5923 25 .00 60247 "A 25.00 BLX67C) 12.25
IN2857JAN 4 .10 2N5941 23 .00 61206 RCA 100.00 BLX9JC) 22.21
ZN2857JANTX 4 . SO 2N5942 40 .00 6280QA RCA 60 .00 RLY87A 7. 50
2N2876 13 . SO 2N5944 10. 35 62803 RCA 100 .00 SLY8SC) 13.08
2N2947 18 .35 2N5945 10 . 00 430 414 / 3990RCA 50 .00 BLY89C l3.00
IN2948 13 .00 2N59 46 12.00 3451159 RCA 20 .00 BLY90 45.00
2N2949 15 .50 2N,)947 9 . 20 3729685-2 RCA 75 .00 SLY92 13.30
INJ1l8 5.00 2N6080 6 .00 3729701-2 RCA 50.00 BLY94C 45.00
IN3119 4 .00 2N608 i 7.00 3753883 RCA 50.00 BLY35! 10 . 00
IN3134 1, 15 2N6082 9 .00 61:'46 7- 902 25 .00 BLY56f1C!CI' 30 .00
2N3287 4 .90 2N6083 9 .50 6 154 67- 90 3 40 .00 C21'170-28R 92 . 70
2N3288 4.40 2N6084 12.00 2SC568 2 .50 C25-28 57 .00
2N3309 4 .85 2N6094 H.OO 2SC703 36 .00 C4005 2 .50
2N3)75 17 . 10 2N6095 12.00 2SC756A 7 .50 C01659 20.00
2N3478 2.13 2N6096 16.10 25C781 2 .80 Col899 20.00
2N3553 I. 55 2N609 7 20 .70 25CI018 1.00 COI920 10.00
2N3553JAN 2.90 2N6105 21 .00 25CI042 24.00 C02188 18.00
2N3632 15 .50 2N6136 21.85 2SCI070 2 .50 C02545 24.00
2N3733 11.00 21'1 6 166 40 .24 25CI2 16 2 .50 C026MA 16 .00
21'13818 5 .00 2N6267 142 .00 2SCI239 2 .50 CD3167 92.70
2N3866 1.30 2N630 4 I. 50 2SCI251 24 .00 CD3353 95.00
2N3866JAN 2.20 2N6368 30 .00 25C 1306 2 .90 CD3435 26 .30
2N3866JANT X 3 .80 2NM39 55 .31 25CI307 5 .50 CD3900 152.95
2N3866JANT XV 4.70 2N6459 18 . 00 25CI424 2.80 CH25-12 20 .00
2N3866AJANTXV 5.30 2N6567 10 .06 25CI600 5.00 C1'140-12 27 .90
21'13924 3.35 2N6603 13 .50 25CI6 78 2 .00 CM40-28 56 .90
2N3926 16.10 2N6604 13. 50 25CI 729 32 .40 CME50-12 30.00
2N3927 17.25 2N667 9 44. 00 25CI760 I. 50 CTCWOI 42.(10
2N3948 1.75 2N6680 80. 00 2SCI909 4 .00 CTC2005 55 .00
2N3950 25.00 021 -1 15. 00 2SC19 45 10 .00 CTC3005 70 .00
2N3959 3.85 01-80703T4 65 .00 25C1946 40 .00 CTC3460 20 .00
2N4012 11.00 35C05 15 . 00 25C I947 10 .00 DV28205 25.00
2N4037 2 .00 10 2- 1 28 .00 25CI970 2 .50 DXLlO03P70 22 .00
2N4041 14 .00 103- 1 28 .00 25CI974 4 .00 DXL2001P70 1'J, 00
2N4072 1, 80 103 -2 28 .00 25C2I66 5. 50 DXL2002P70 14 .00
2N4080 4 .53 1041'1 18 .00 2SC2237 32 .00 oXL350LAPIOOF 47. 00
2N4127 2 1.00 16 31' I 10 .00 2SC2695 4 7 . 00 EFJI,015 12 .00
2N4416 2 .25 181 -3 15 .00 A2XI698 eo, EFJ4017 24 .00
2N4427 1. 2 5 210-2 10.00 A3-12 14 .45 EFJ4021 24 .00
21'14428 1. 8 5 2 69-1 18.00 A50- 12 24.00 EFJ4026 35 .00
2N4430 11 .80 281- 1 15. 00 A209 10 .00 ENI5745 20.00
2N4927 3.90 282-1 30. 00 A283 6 .00 FJ9540 16 .00
21'4957 3.45 '" 7.50 A283B 6.00 F5X52WF 58 .00
2N4959 2 .30 564-1 2 5. 00 AI610 19 .00 G65739 25 .00
2N5016 18 .40 698-3 15 . 00 AF I02 2 .50 G65386 25 .00
21'15026 15 .00 703-1 15 . 00 AFm 2 .50 G1'10290A 2 .50
2N5070 18 . 40 704 4. 00 AR7115 20 .00 IIEP76 4 .95
2N5090 13 .80 709-2 11. 00 AT4 1435-5 f> . 35 11£1'53002 11.40
2N5108 3. 45 ru 4.00 B2-82 10 .70 IIEP53003 30.00
2N5109 1. 70 733-2 15 . 00 B3- 12 10.85 IIEP53005 10.00
2N5160 3 . 45 798-2 25 .00 B12-12 15 . 70 IIEI'S3006 19. 90
2N5177 21.62 3421 28 .00 BAL0204125 152.95 llEPS300 '1 25.00
2N5179 1.04 36831' I 15 . 00 B1'25- 35 56 .25 llEP53010 11. 34
2N5216 56 .00 3992 25 .00 840-12 19.25 IIF8003 10.00
2N5470 75 .00 41 64 1'1 15 . 00 B70- 12 55.00 IIFET2204 112.00
21'15583 3 . 45 4 24 31'1 28 .00 BF272A 2 .50 111'35821 38 .00
2N5589 9 .77 43401'3 18.00 BFQ85 2 .50 111'358268 32.00
2N5590 10 . 92 43871' 1 27 .50 BFR21 2 . 50 HP35826E 32.00
2N5591 13 .80 710 4-1 28 .00 BfR,90 1.00 IIP35831E 30. Or,
2N5596 99 .00 7249-2 10 .50 BFR91 1. 65 IIP35832E 50.00
21'1 5636 12 .00 1283-1 37 .50 BFR99 2.50 IIp35833E 50.00
21'15637 15 . 50 7536-1 30 .00 BFT12 2.50 llP35859E 75.00
2N564 I 12 .42 7794-1 10.50 BFWI 6A 2.50 IIp35866E 44 .00
2N5642 14 .03 7795 15 .00 BFWI7 2 .50 IIXTR2101 44 .00
2N5643 15 .50 7795-1 15 .00 BFW92 I. 50 IIXTR3 101 7 .00
21'15645 13 .80 7796-1 24 .00 BFX44 2 .50 IIKTR5101 31.00
2N5646 20 .70 7797- 1 36 .00 BFX48 2 .50 HKTR6104 68 .00
2N5651 1l.05 4008 1 RCA 5.00 BFX65 2 .50 IIKTR6105 31.00
2N5691 18 . 00 40279 RCA 10 . 00 BFK84 2 .50 llXTR6 106 33 .00
2N5764 27 .00 40 280 RCA 4 . 62 BFK85 2 .50 J310 1.00
2N5836 3.45 40281 RCA 10 . 00 BFX86 2 .50 J02000 10 .00
2N5842 8 . 45 40282 RCA 20 . 00 BFK89 1. 00 J02001 25 .00
2N5847 19 .90 40 290 RCA 2 .80 BFY ll 2 .50 J04045 24 .00
2N5849 20 .00 40292 RCA 13 . 0 5 BFY 18 2 .50 KD5522 25.00
2N59 13 3 .25 40294 RCA 2 .50 BFY 19 2 .50 KJ5522 25.00
21'15916 36 .00 40341 RCA 21 . 00 BFY39 2 .50 1'11106 13 .75

Toll Free Number " All pa rl s may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 surplU S, and pa rt s may be

~~ electr0'Vclsubsti tu ted w;th comparable parts

(For orders only) it we are out of stock ot an item, "

For Information call: (602) 242·3037
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RF TRANSISTORS (CONTINUED)
MlID] $16 .75 MRF4 58 $20. 70 NE02 160ER $100.00 S01009 $15 .00
M1l31 5.15 MRF464 25. 30 NE0 21350 5.30 50 1009-2 15 .00
MI132 7.25 MRF466 18.97 NE 13783 61. 00 501012 10.00
M1l34 13 .40 MRFlo 72 1. 50 NE1J889 4 3 . 0 0 501012-3 10 .00
M9116 29 .10 MRF4 75 3 . 10 NE5 78 35 5 .70 5Dl012-5 IO.OO
M9579 6 ,00 MRF4 76 3 . 16 NE64360ER- A 100.00 SD1013 10 .00
M958Q 7 .95 MRY477 20.00 NE644 80 (B) 94 .00 501013-3 10 . 00
M9587 7.00 MRF479 8.05 NE734 36 2 .50 501013-7 10 .00
M9 588 5 . 20 MRF492 23.00 NE77 362ER 100 .00 50 1016 15.00
M9622 5 .95 MR F502 \, 0 4 NE98260ER 100 .00 501016-5 15.00
M962J 7 .9S MRF503 6.00 PRT8637 25 .00 S01018- 4 13.00
M9624 9 .95 MRFS04 7.00 pn1 27A 5 .00 501018-6 13.00
1'1962 5 ,15. 95 MRn09 5 .00 PT312 7B 5.00 501018-7 13.00
M9630 14 .00 MRFSII 10 . 69 PT3127C 20.00 SOlO18-15 13 .00
M9740 27 .90 MRF515 2.00 PT3 1270 20 .00 50 lO20-5 10 .00
M9 741 27 .90 MR F517 2 .00 pn127E 20 .00 50 1028 15.00
M9755 16 .00 MRF525 3 . 45 PT3190 20 .00 501030 12 .00
M9 780 5 .50 MRF559 1.76 PT3194 20.00 50lO30-2 12 . 00
M982 7 11.00 MRP587 11 . 0 0 pn195 20 . 00 50 1040 5.00
M9848 35 .00 MRF605 20 .00 pn537 7.80 50lO40-2 20.00
M9850 13 . 50 MRF618 25 .00 PT4 166E 20 .00 501040-4 10 .00
M9851 20.00 MRF6 26 12 . 00 PT4 1760 25.00 50lO40-6 5 .00
M9860 8 .25 MRF628 8.65 PT4186B 5.00 50lO43 12 .00
M9887 2 .80 MRF629 3.45 PT4209 25 . 00 S01043 -1 10 .00
M9908 6 .9 5 MRF641 25 .30 PT4209C/5645 25 .00 S01045 3 .75
M9965 12 .00 MRF644 27 . 60 PT4556 24 .60 501049-1 2 .00
MM I500 25.00 MRF646 29 . 90 PT4570 7. 50 501053 4.00
MM I 550 10.00 MR F64 8 33.35 PT4577 20 .00 S01057 10 .00
MM I 552 50 . 00 MRF816 15 .00 PT4590 5.00 501065 4 . 75
MM I 553 50.00 MRF823 20 .00 PT46 12 20 .00 501068 15 .00
MM I607 8.45 MRF846 44 .B5 PT4628 20 .00 501074-2 IB .OO
MMI6 14 10 .00 MRF892 35 .50 PT4640 20 .00 501074- 4 2B .00
MMIB I 0 15 . 00 MRFB94 4 6 . 00 PT464 2 20 .00 S0 1074-5 28 .00
MM I81 0 15.00 MRF901 3 Lead 1.00 PT56 32 4 .70 501076 18 . 50
MM194 3 1.80 MRF90 1 4 Lead 2 .00 PT5749 25.00 501077 4 .00
MM260B 5 .00 MRF90 2/ 2N660 3JAN 15.00 PT66 12 25 .00 SOI077-4 4.00
MM3J 75A 17 . 10 MRF902B 18.40 PT6619 20.00 SOlO77-6 4.00
MM4429 10 .00 MRF904 2 . 30 PT6708 2 5 . 00 S01078-6 24 .00
MM8000 I. 15 MRF905 2 .55 PT6709 25 .00 S01080-7 7 .50
MM8006 2. 30 MRF9 11 2 .50 PT6720 25 .00 501080-8 6.00
MM80 11 25 .00 MRF965 2.55 PT85lO 15 . 00 50lO80-9 3 .00
MPSU31 1,01 MR.F966 3 .55 PT8524 25 .00 50lO84 8 .00
MRA 2023-1 .5 42 .50 MR. FlOOOMA 32.77 PT8609 25 .00 50lO8 7 15 .00
MRFI34 10. 50 MR.F100 4M 31.05 PT8633 25 . 00 SOl088 22 .00
MRF136 16 . 00 MRF200 1 41 .74 PT8639 25 .00 S01088-8 22.00
MR F I 71 35 .00 HRF10 05 54 .97 PT8659 2 5 .00 S01089-5 15 . 00
MRF208 ll.50 HRF5176 24.00 PT8679 25 .00 501090 15 . 00
MR F212 16 . 10 MRF8004 2 . 10 PT8708 20.00 501094 15.00
MR F221 lO .OO M5C1720-12 225.00 PT8709 20 .00 S01095 15 .00
MRF223 13 .00 MSC1821-3 125 . 00 PT8727 29 .00 501098-1 30 .00
MRF224 13 .50 MSC1821-10 2 25 .00 PT8731 25 .00 501100 5.00
MRF 22 7 3. 4 5 MSC200 1 30 .00 PT8742 19 . 10 501109 18.00
MRF2 30 2 .00 MSC2010 93 . 00 PT8787 25 .00 501ll5-2 7.50
MRF231 10 . 00 M5C2223-1O 245 .00 PT8828 25 .00 SOlll5-3 7.50
:1RF232 12.07 MSC2302 Po. PT9700 25 . 00 SOlll5- 7 2.10
MRF237 3 .15 MSC3000 35 .00 PT9702 25 .00 SOll16 5.00
MRF238 13 . 80 MSC3001 38 .00 PT9783 16 .50 SOl1l8 22 .00
MRF239 17 . 25 MSC72002 PO, PT9784 32 . 70 SDII19 5 . 00
MRF24 5 35 .65 MSC73001 PO, PT9790 56 .00 501124 50 .00
MRF24 7 31.00 MSC80064 35 .00 pnl083 20 .00 501132-1 15 .00
MRF304 36.00 MSC80091 10 .00 PT31962 20 .00 S0 1l32-4 12 .00
MRFJ06 50.00 M5C80099 3 .00 PTX6680 20 .00 501133 9 .50
MR F3 13 n n s MSC80 59 3 Po. RE375 4 25. 0 0 50ll33-1 10 .00
MR F314 29.21 MSC80758 Po. RE3789 25.00 SOll34- 1 2 .50
MRF3 15 28 .86 M5C82001 33 .00 RF35 16 .00 SOl 134-4 12 .00
MRF3 16 55 .43 MSC820 14 33 .00 RP85 17 .50 SO l 134-1 1 12 .00
MRF3 17 63 .9 4 MSC82020M 130.00 RFllO 21.00 S01135 10 .25
MR F412 18 .00 MSC8 20 30 33 .00 550-12 23. 80 SOl 135-3 12 .00
MRF420 20. 12 MSC8 300 1 40 .00 53006 15 . 00 501136 12.50
MRF421 25 .00 MSC83003 82 . 00 53007 10 .00 S01136-2 12 .50
MRF 422 38 .00 MSC83005 70 .00 S3031 22 .00 S011 4 3- 1 10.00
MRF427 17 .25 MSC830 26 Po. 5CA3522 5 .00 501143-3 17 .00
MRF428 63 .00 M5C8 330 3 PO, SCA3523 5 .00 50 1144 4. 0 0
MRF4 33 12 . 07 M5C84900 60 .00 S0345 5.00 501145-5 15 .00
MRF449/A 12 .65 MT4 150 14 .40 S0 445 5 .00 S011 46 15 .00
MRF450/A 14.3 7 MT5126 25 .00 SOl004 15 . 00 S0 1147 15. 00
MRF452/A 17 .00 MT5596(2N) 99 .00 SOlO07 15 .00 501188 10.00
MRF453/A 18 .40 MT5768(2N) 95 . 00 501007-2 15 .00 501189 24 .00
MRF454/A 20. 12 MT8762 25 .00 S01 00 7-4 15.00 50 1200 1.50
MRF455/A 16 .00 NEOll36 2.00 S01007-5 15 .00 501201 -2 15 .00

Toll Free Number " All parts may be ne w or

~~ eleetr0'Ucl800-528-0180 surplus, and pa rts may be
substituted with comparable parts

(For orders only) II we are out 01 stoc k 01an Ilem."

For inlormatiOfl call : (602) 242·3037 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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$39 .99

rxn
Part # 300-1 1173
l20Vae Type BNC Same
FS N 5985-543-1850

COAXIAL RE LAY SI¥ITCIiES SPOT

rxa
Part n 300-1 1182
lZ0Vac Type BNC DC to 4 GHz.
FSN 598:'-543-1225

$39.99$29 .99

Amphenol
Part # 316-10102-8
IISVac Type BNC DC to 3 GHz .

t
c:-=:>. I

RF Transistors (continued)
SO,,", I1D.OO '0"""_. •,." ,.,."., $" .00 '.'14>7 100.00 00'244'''' 1>. 00 .. ' u <>-f 11.00 ,"",0-, OJ,OO '''''J> ll.ilO<."',-" '." 'DIlO' '.00 ,""S, ' 0,00 , • .,4]] 40. 00 '0"" 15 . 00 <.141J- 1 18. 00 '0''''. 100.00 ..",," " .00'D""_" .. " 5.,,"' '. 00 ,...".. ". 00 """l4 40 .00 '""., ".00 ..,,,, ) '.00 ,n,\4'. ' 110 .00 so.." , " .00'0"" _" " 'l " ,,,,. '.00 ,"""HI '0 . 00 s."o,:>-, ".00 '""03-1 1\ . 00 _.'4"_, 1<.00 ,""". " .00 s"""'"•• • .00,"",,-, '.00 so" u , .00 ,.,.,.-, " .00 .."0'11 ".00 ,""" 10." , ...'8 ".00 ,""OJ ll.oo "400(; 1\.00
SO"lO_ U ' .00 ' DU lI '.00 '0' '' ' " .00 ..,,,,, 'UI(l '."1'-' 10." • • "20- '00' ".00 'O'146M' ~l.OO ".Ill " ,00"m. 11.00 SPlJlO '." 50"" 'j , 00 so,,,,, ".00 '""',-, 10 . " ,.",,-, I l . oo SO"., " .00 TA'''' " .00
SD""·' 15 .00 sou,,_. '. 00 '. "00 " ,00 '"/''' 1' .00 ,"",,_, 10 . " '0""_1 " .'0 so",,_, .... r""". " ,OIl
"121'· ' 11.00 SOU4I_l ' .00 ,""., ,." SO."., 100.00 '""" I l. 11 '.""-1 1>.00 '0"" ',tl .""", ".00,,12l'_8 ' l. OO "'16 l-' ,. 'D"O'_' ,. " n,,,,, '.00 '0111.. , lJ. " .0,Ho 12.00 ",,,, 'S.OO ..01<01 " .00
" ",0 ••w ",,.,-, ,." "",,-. '.• ..,,,,, '1. 00 '0""-' u." 50'''''_' " . 00 ",l(j•• ' .00 TAO,., '1.00
""'0-' '." ",m ' '."" '0''''-' '. " ."'1''' ••00 ,.",,-, ".00 ,.,." 1'.00 ,""',-,. " .00 T..... '1.00
""'0-' '. 00 SO')1l-. ,." '", ... n. " .."". ' .00 ,."',-, ".00 '0'."_' ".00 '">0'.'" " .00 t ....... ll.oo,.",,-. ".00 so"" 1'.00 '""'''1 " .00 .."", " .00 '0',",·' ' .00 •• '.1'-' ".00 ,."" '.00 TlSI" ,."'.""·11 '.. sou_, ' .00 "' ,,,,, ".00 ,."m ".00 '0"0, '0.00 .... >8 " .00 ..'l!' 'S .OO "'lll ,..,.m._,,, ".00 ,n' l8l>- ' , .00 ,n" a..a ,a.oo '.'1S" '0.00 '.'18'_' 10 . "" SD'''' S;.OO "'l'~ " .00 "' ,ou '.00'0"" lO. OO ' oJ.1ao-l ' . 00 ' n' ......l '.00 "" '.' " .00 ,.".,..] '0.00 .0"" 1>.00 ..,,"" '•.00 ""01. 11 .00
,.' IIH " .00 """, I' . <)0 ,nm", " .00 ,.,,,,, ''' .00 '."0"" '0.00 ...." ]." ..".,. '0.00 _.

' .00'.""_1 ,,,.,, """, " .00 "",0-, " .00 ..,,,,, '''.00 <0".'_' ".00 ....,,-. ,." s.,a.,,, ,." rxvr"Olllll' '>0 .00,.m,·,. 'Q." ,nl''''' '•.00 """.. " .00 ,.,,,,'" '0.00 ' .'100_' " .00 so,..'·, '.21 s...... " .00 .",., ".00
s."" ' .00 '""10 " .00 "",.. ] ".00 .."." '1.00 ..",.".., ".00 so ,..; '.Ol ,.."." • .00 ."OIE ,,,.,.,
'D"'o-. " .00 ,,,,,0-, '1. 00 <U",.., 1'.00 ,.".,,,,,,"", u .>0 '.1""' , .21 'OI .SO-' " .00 '.Fl"" '. 00 v" S ' .00
'D""·' " .00 "" ,0-, " . 00 'DU,...I '.00 ,."." '''.00 'D"O'_I '.00 '"" S' 'S.OO ,."",. ".00

Relays

BNC '0 Banana Plug Coax Cable RG-S8 36 inch 0' BNC '0 " Coax Cabl e RG-S8 36 inch .

$7 .99 "' 2 '"' $13.99 0' 10 '0 ' $50.00 $8 .99 0' 2 '0 ' $15 .9 9 0' 10 '0' $60.00

ftR,", OOU<S1lC, _ , CO.D '" C«oO' co..
"JA!I(l~ "__. us. '"""",_0.-,,,,,,",,-',,,,,",, "",,"_

C.O.D.' ""-_ Or ,_'" ....', P,,__ ,_ "..,_ w,n00" Co".=e.-...c.--. """""_w. ... ""'.,..... ~. eanno< ...,.,... _ 01'>0<" 00< C.O 0:' c.o c.o ""'_" . 1, """.",, tUn'''''' p.__.

co.".",,,", OIl"""" w. -... ...... " .. _ .""'... "' __ .""'._..- -., ",""",,- , _ ">'"""""' _,-,. con"'__.__ "COI'<' 't;G " _on"", _. n '" _ ........... <>C-

, .. .... '" an .._ """'" ,. "'" .--~ _ .., , ... wo, "" .......__ to< • ..,. _000 '''''''''"'', _ • " .._ toe,...... '" ".. ,......... """,
C. l "'T """l>$< w , __'''0 " "5T"" ","O, ,"s,,- ...o .....""'... ..,""SS
• ATA ...."" ...- _ _ . '" otoc ' on w" __ "*" . ",'..._
DH.C""'" " Ar l " ,","" Al' ".i '''' 001"""..__ ""'"' bo ...- "', '" ""'$ _ .. '" "".._ ,.......
....... __ '.. _ '.. ...., "'" ,..,'..._1 • ""'" '" "'" """"""- ,", ac'''''''''''''' __ ""'" .._..__ ,."'_"Il "'". _ .. _ 10 "'. 1'>,. can bo _a1_'" , """ ..."..'. '" _ "Il .. ,_ ,...,
... '. ...""''''''''''' ....'....... _ ... ..-"' _ ... '" ...'" ,...., on 1' ..- 10 '" _ _._,."" - ,"",",,,,,,-,,,,,,,,,,-,,,-,,,. ",._ ",.,~ \" ,""-.,,, "''''''"
"'''Il'''' "*'""""''''_,""......
O£U· ., O«lo<' ~ _ , ,..., ...- '" ,.. ""t ....._ "'" _ ,,_ on on
""" o",'""",~, '" , '" ".., , ,,_ ... ""' 10 ''' "'''''. 0.. __ """""" ~"" '" ~."....,_...on ,~, '" " ,.. ""._. '''' _ -. "' ,.-r~ ..._ ,...-_..,,"_._-..- -
. 00 ooO£ASc ." ""- "'_ ""'" '" ..- .", a CMO<..'. """" , '" ........ O«lo< .._ "' ~-" "" ONlV""' C.O.O. .........._"' ""- ,,.. .'" ...,..... ,_, . " ...-_ ""'" ' lO!"'"
"'''''''''''' '' ,_ on_t
"""""' _ ".,'0""0,,,,, •.m. '0 ,... pm.Sal"""'" """ .m10''''' om"
,.........c"' -.. "" ". ... ' '''1.00 "'"' "''''.00,lO'SON.... ,"'..... _ .__..._ "•• """...... "_ . ''''10 .... '' _ "....... ,.. _ t of'''''' __ " •".00 r.. _ ..__ 10 '''" _ _ "II'" '"--
"""H« co",",,", we _ ',"' ..... "'" ..."'_ .
01\0•••0 .... ' H... ..- ,_ .ro ,,,,,_ w"' -" "" ...-....--... """'_ ..- ,_ .ro . ..,_ on

-'
""RTS: W. ",,,,,,. tho nghl 10 , ub.tIM. '" "P'''''o a ny tf... ,,;In . part 01 eq~ol or eomPO'• • '.
'POClf>ea"""

POSTAGE: Mini mum . hlpplng.nd h. ndllng In In. U,S" Can""".•nd M• • lc<> I. 53.00 f'" g'oond .nlp-
"""'to. a ll OlheY COOnlrie••• $5,50. "" ,al II.ble .t tile limo ot YO\!! "''''',. Al ll",~gn ordOro
pie""" 'nc'o,Nj. 25 '/0 ot tile oro..", amoont f'" . hipping a nd h. ndtlng. C.O.O: . .... a hlpped A' R
ONLY

PREPAID ORDERS: 0.-. mu.1 be BCComp.n.O<l by . c t>lJOk,

PRICES: Pn""••'••~t>j""t 10 c ha"O. wit""'->l nol lc• .

PURCHASE ORDERS: we BCCOfll pu,on""" "'''''ro ""'y when It>ey . re . ccomPln.O<l by • cn.c".

RESTOCK CHARGES: tf PlrI. a ... reMneillo MHZ ELECTRONICS, INC, duo 10 ou.l"""" ..''!'~ l..t>o
c~"omo' wlU be held ,....pons,• •• f'" an f"". Incurr'" a nd wi ll be CNrgO<l a 15'10 AES,UI,;K
CHARGE wltn IN ramai""", in CAEDrT ONLY. Tho foUowlng m~.t accompany a ..,. rel um: "COVf of
out In~"". ,olum .~thof...tI"" n~mbe,wnlc h mu.l .. Oflta."",,, pn", 10 .h'p~np Ille mo",hondi "
flock. Aot~rns must be 00<10 w;ln'n 10 O"YS ol ,,,,,,, Ipl 01 p.'e~ . Aolum .Ulhof...tlon n........... can
flo obl. ln'" by c.'t lnp (602) 24.U1lI16 '" nollly'''O u. by po.t o.onl. Ael~'" .~t"""allono wnt nol bo
glll<>n CUI "" ou , eoo numbo'.

SALES T.t.X: ARIZONA ",.I"""t. "",.1 add no '.'n t• •• un'n •• "l ned AAtlcm" ,n.'U., co.d
i' OUff<l"l ly "" flto w,th uo. "It orders,l.o.o<l by per."". ootorde of R'ZON.... but dol l_ to per.
00fI1 tn ARtlON" , ro . u!>ject 10 lho 6 " H'''' I• • .

SHOllTol(IE OR DAIlI" GE: All 01.1"'" 1", onortallH '" <IO<T1BQH m~.l bo m_ wl t~ln 5 OAYS 01
"",,",p' of PI """. CI.lm. must 'ne t_ a coP\' of ou' Inoo4c.• • 10fIll wlln • 'Oi~,n l ut_ la n""
n~mbeo"wn",n c.n bo 0I>l0;"",,, by CO"' .Cll"O ~, oJ (602) 2.0.2-8i16 or ••n(lIng • poot ca ,d, "utl1oFia '
Hon. clnfl<>l .. on out eoo numbO<". All II.... mu.l bo properly paCko<l. 'f Il, ml . " nol P'OPO<1y
pooko<l mako , u" 10 """'''''t In. co.,'" 110 In.t tNy c.n """'" oot ond tn' POCt tho POC" "go bel",.
It ,. rat~rn'" ' 0 ~• . C"'t"""". wnlc n dOnol nol ily uo wllhln 'hll lime pe"od will be ....'d _ pons.bI4t
I", lhe 0"11'0 "'_ .. we w;110""""'" lho 0f00' eomp".lo,

OUR 800 NUM 6 ER IS STRtCTlY FOR ORDERS (mlY 1900) ~2&<I 1 80 . tHFQIlM" TION CAlLS "RE
TAKEN ON (602) 2.0.2-39'6 or (602) 242-3031.

"A ll p arts ma y b e ne w 0'
s u,pl u s . a nd p arts ma y b e
s~bst't uhld wi t ~ compa,ab le part s
11 we a'e o u t 0 1 SIOCk 0 1 an 'l e m ."

z ,"
eleCl r OJUC.I\

2111 W. CAM ELBACK ROAD
PHOENIX, ARIZONA 85015

VISA

For information call: (602) 242·3037

Toll Free Number
800·528·0180
(For order, only)
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E.(h Shipping TIII.I

$U9.95

SPEClAlll1l SPEClAlll1l SPEClALIlIl
CALRAD 65-287 SWm?l:LAnVE PO'N'ER METER
ONLY $2995
DAWIA CN6208 POWE~R METER " " ..10900

SOMHHINQ NEW fROM AlA
By the time this ad hits lt1e stands AEA will have
something new at lt1e stOl'e ,
MBA-lOR now for the VlC-20 ....... """" 9995
SW'LTEXT sx the C-64 and VlC·20, """ 9995
TH tuning Ind icator ." " " " """" 9995
PI(T'1 Ibcket unit . """ """" A99 95
Wotch tne magazines tor details In the AEA cos
~E SPfClAl Is lhe highty acdolrned (]l.1 with
the new MaA·lOR software. a high perrorncnce
package tor the more serious cceeno.
AIA CP-1 TU rela ll 23995
AEA MBA·lOR sceeore 1Ol' C-64 reta il 119:95
AEA n·1 Tuning Ind icaror retail 119,95
One Mk; ConnectOl' <1 or 8 p in raJo ll <1 95
5 n8elden Mic Coble retail 5 00

lOfAL $489,60
YOU SAvt $$$

[UJillrn~~rnrn
Electronics Supply

1508 McKinney
Houston, Texas 77010

Call tor Quoles
,<> 713-658-0268

CLOSEOUTCOtNER-SOME ecce OEAlS IN HERE
we p lan to feotwre things we "fownd- In our wore­
Muse. ~ VC!'J ev9I' sow the worehouse yoo wowld
understandl This month's "fINDS" are:
MA MH Mon e Trainer " " " , ", ...25,00
MA MHP as ocoee w~h nlccd battery "" .f:JJ OO
AIA KH KeyetTrolner "" "" ,,25,00
DRAKE P-75 Power Swpply """ " 100,00
DRAKE 550 Code Reader "", , ,.300,OO
DRAKE TR71R7 RX Coble " " "" 20,00
HAl.. ST-5000H TU " ", " .. "" 185,00
HAL Cl-21oo "", ", f;fI'f,00
HAL 053100 """ " "" " " , 159900
NOTE - QUANTITIES ARE VEIN LIMITED
USED GEAR - YOU BETI CALLFOR UP10 THE MINUTE
ITEMS AND PRICES, 90 DAY WARRANTY. SALES PR1CE
REFUNDED WITHIN TWO WEEKS. SIX MONTH FUll
TRADE IN lOWARDS NEW GEAR.

PACKN:iE SPfClAlI

EQUIPMENT
As you know. Mad ison Isan authorized d eale r
for all the popular equipment lines such as,
DRAKE, KENWOOQ YAESU. ICOM. KD K. TENTEC,
SANTEe. etc BE SURE 10 CALL US FOR A PRiCE
BEFORE YOU MAKE ANY EQUIPMENT PURCHASE.
WE WOULD LI KE YOU 10 BE OUR CUSTOMER,
KDK FM<103J...NEW 220mhz... ,.." .., , ,j 49 ,00
KDK FM2033,.., ,.." ..,..,...,...,...,.., 289,95
SANTEe ST142 ++FREE GOOOS+ + 29995
SANTEC ST440up ..,.., ,.., , , ,250,00
KENWOOD m2600 " " Glve us a ring
TENTEC 2591 ." 269,00
ICOM K;-02AT ,.., , , , ,..,..Talk to us
JOKYO HI POWER amps .Jess 15%
MIRAGE amp:; , , , , ,...Jese 12%
YOCOMM amps. ,.." ..,.." .., , , ,..tess 10%
TOKYO HI POWER HC2000 tuner 28995
JOKYO HI POWER HC400L tuner 129,95
TOKYO HI POWER HC2QO tuner " .. 6995
DRAKE MN75 ., ,.., , ,.." ..,..,,' 25 00
WM. HYE MB·V JKW tuner e ant sWllch469,OO
WM NYE 46-6 phone patch

lor !COM (6 w lre) " " 62,OO
lEARCAl' DX·1000 , , , , ,A99 ,95
SIGNAl ONE MILSPEC 10 30 , ,..629500
ACCESSORIES AVAILABLE " ..,.., , , CA/.l
lOOKS - we stock a wide selection 01 ccoes on
lilecllonlc.. Commllnlc otlonl ond Compllte",

oovs CORNER
well. I just corne t>oc. rrom Ihe S~,...-eport lo . HOmknT
(AuQUSf ,, &. 12), I """"'1'\&<1 Io! TtifI ,,,,,, lis of Ihe voH.m_
"""". 1;1....... dun"" Ihe HOml8sl. 8<:>f TtifI PO" rate was low,
P1obatlt; "'e worsT I00.... _ _ . The problem oppeo,.
10be Ihe lOCk oI.!u<7V mol8tlo l. Io! Ttifltestlnl;l , P.,,"emDer
Ihot Ihe 1Wi~ llOOk.S a re goOd tor _ FCC e><Om' t>ul not
Io! Ihe Y,E , ProI;Irom, For Ihe Y E, tests used tt>e AIlRt. """""
l;Iuide Or Ihe Arneco LJcense I;IUICle. Good lucl< on Ihe
upgrade. 73 lor tIQoi.

T el : (3 12 ) 234-6600 :::El rn

NEW!
Specia North
American Edition

As an a<lded bonus. t he 1 98 5 U.S. call b ook
also lists the amateurs In Canada and Me x ico!
You get the complete and accu rat e U.S.
listings (p repared by our own editorial staff) ,
all the usual up-to-date Ca ll book cha rts and
tables, PLUS Ca n ada an d Mexi co . N o w t hat 's
r ea l value!

The best just got better!
Of course, Canadian and Mexi can amateu rs
are also listed In t he 19 85 F oreign Callboo k.
Don 't delay! T he great new 19 85 c euoooks
w ill be PUb lis hed Decem ber 1,1984. O rder
your copies now for ear liest delivery.

-­...........-.... .-- ~.- .· ... --::::..- -• ...¥ ~ -­.",,--• .-- ;ow.-"

1985
CALLBOOKS

Keep your 1985 Call books up to date.
T he U.S. an d Foreign Supp lemen ts conta in
all activity for t he p re viou s t h ree mon ths
Including new licenses. Available fro m the
publisher In sets of t hree ( M arch I, June I ,
and september I} for o n ly $15.00 per set
i n c lu d in g shIpping. Specify U.S. o r Foreign
Supplement5 when o rdering . nnn crs res­
tuents add 6 % sales tax . O ffe r vo id after
November I , 1985.

IIAllIO ..,,,". 116 kca DD INC.

~
Dept . B
925 snerwooe Dr ., Box 247
Lake Bluff. IL60044. USA

You have a large technical audi­

ence that speaks English and is in
need of the kind of microcomputer

information that CW/ Peterborough
provides.

Provide your audience wit h the
magazine they need and m ake
money at the same time. For details

on selling Micrccompud ng, 80
MICRO, inCider. HOT CoCo,
R U N contact;

Write for your copy todayl

Foreign Compu ter Stores/

Magazine Dealers

SANDRA JOSEPH
WOR LD WIDE MEDIA

386 PARK AVE., SOUTH
NEW YORK, NY 10016
PHONE (212) 686-1520

TELEX-620430

ATTENTION

73: Amateur Radio'S
Technical Journal

Back Issue Order Dept.
80 Pine Street
Peterborough, NH 03488

1977 to June 1980 .. . $3.00 ea
July 198010 present .. $3.60 eo

Add $1.00 per magazine for
shipping. 10 or more back is­
sues add $7.50 per or der for
shipping.

... See U$t o f Adverti$"f$ Oil PS(16 88
73 Magazine . No vem ber,l984 107



Also avai/ab/6 /0, remote site linking, crossband. and remota base.

CALL OR WRITE FOR COMPLETE DETAILS,

Froth leit aoo wired vnitll are complete wi", ali parts. modul6s. hardwsre, and crys""s.

•

•

,

,.

-- .----'":.,-~~--­. --

•

(

•

• SENSITIVITY SECOND TO NON E; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEATI BOTH
8 PO LE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
AND R45 1 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·
PROO F SQUELCH, AFC TO COMPENSATE FOR
OFF·FREQ TRAN SMITTERS, SEPARATE LOCAL
SPEAKER AMPLI FIER & CONTROL.

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIO NAL PAl.

FEATURES:

Wlred/Tested

$880

$980

Kit

5680

$780

Band

JUST LOOK AT THESE PRICES!

10M,6M,2M,220

440

(AND GIVES THEM TO YOU AS STANDA RD EQUIPM ENT!)

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

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

TH E MOST AFFORDABLE
REPEATER

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

---

• COR ·2 KIT With audio mixer, local speaker
amplifier, tail & ti me-out t imers. Only $38.

• COR-3 KIT as above, but with "courtesy
beep". Only $58.

• CWID KITS 158 bus. field prog rammable,
clean audio, rugged TTL logic. Kit only $68.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones", e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto­
patch. Only 590

• AUTOPATCH KITS. Provide repeater auto­
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requ ires DTMF Mod ule.

• HELICAL RESONATOR FILTERS avai iabie
separately on pcb w/connectcre.

HRF·144 for 143-150 MHz $38
HRF·220 for 213-233 MHz $38
HRF-432 fo r 420-450 MHz $48

ACCESSORIES

• NEW-SIMPLEX AUTOPATCH
Use with any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopatch
and reverse eu tooatcn. Complete patch
system only5200/kit. Call crwrrte tcr cetaus.

• A16 RF TIGHT BOX Deep drewnarum.case
with tight cover and no seams. 7 x8 x2 inches.
Designed especially for repeate rs. $20.

• T451 UHFFMEXCITER 2 t0 3 Watts on 450
ham band or adjacent freq. Kit only $78.

• VHF & UHF LINEAR AMPLIFIERS. Useon
either FM or SSB. Power levels from 10 to 45
Walts to go wi th exciters & xmtg converters.
Several models. Kits from $78.

• T51 VHF FM EXCITER for 10M, 8M, 2M,
220 MH z or adjacen t bands. 2 Watt s contin­
uous, up to 2Y. W intermittent. $68/kit.

•••

HIGH-PERFORMANCE
RECEIVER MODULES

• Rl44/R22Q FM RCVRS for 2M or220 MH z,
O.15uV sens.; 8 pole xtat filter &ceramic f ilter
in i-f, helical resonatortront end for exceptional
select ivity, more than -100 dB at ±12 kj-lz,
besl availab le today. Flutter-proof squelch.
AFC tracks drift ing xmtrs. Xtal oven avail.
Kit onl y $138.

• R451 FM RCVR Same butler uhf.Tuned line
front end. 0.3 uV sens. Kit only $138.

• R76 FM RCYR for 10M, 6M, 2M, 220, Of
commercial bands. As above, but w/o AFC or
hel. res. Kits only $ 118.
Also avail w/4 pole filter, only $98{kil.

• Rl1 0VHFAM RECEI VER kitforVHF aircraft
band or ham bands. Only S98.

• R11 Q-259 SPAC E S HUTTLE RECEIVE R,
kit only $98.

R144 Shown



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
144·146
145-148
so-sa

144-144.4
220-222"
220-224
ec-ee

144-148
,~'"

28·30 4 3 2-4 34
26-30 4 35-431
5C).S4 4 32-438
61 .25 43 9.2 5

144-1 48 432-438'

' Add $20 lor 2 M input

Exciter
Input Range

28·30
28·29
ae-ac

21-21.4
as-so
so-s­

144-1 46

"',.
144· 146

For UHF,
Model XV4
Ki t $99
Wired $1 69

For VHF,
Model XV2
Kit $79
Wired $149
(Specify band)

ffTII nmr,..- ,........ • • •• ••• ..,- • ,. .. • •• ... .., .. ••

LOOK AT THESE
ATTRACTIVE CURVES!

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

For SSB, CW, ATV, FM, etc. Why pay big
bucks lor a mu lt i mod e rig lor each band? can
be linked with receiveconverters lor transceive.
2 Walls output vhf, 1 Watt uhf.

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78.

1)'Plcal S8lecNVlty Curves
of RoclJiV8fS III1d

Helical Rasonato<s.

, . Largest selection of vhf and uhf kits
in the world.

2. EKC6ptiona l quality and low prices due
to large voJume.

3. Fastdelivery: most kits shippedsamEl day.

4 . CompJete, profeSSiOnal inSlnJction
manusls.

5. Prompt fa<;tor( seMce availab le and
tree p/IOn6 consultation.

6. In business 2 1 )'98rs.

7. Sen t7I(W repealrK modules IfIan all
other mfrs. and have for years. Can give
quality leaftJt'es for mvctJ lo wer cost

se-se
ee-ec

14 4· 148

"',.
81.25

Receiver
Oul put
144·148
ee-ec

144-148
eeec
,~'"

21,21.4
28·30

"',.
,~'"

144·148
14 4·1 48
so-se
,~'"

-
"""-

-

"'....eas-e,
43 2-438
432-438
439.25

Antenna
Input Range

ae-ae
se-se
se-se

1 44-1~

145-1 41
144·144.4
1 46-1~

144·148
220-222
2 20-224
222 ·22 6
2 20-224
222·224

-

...,.

.,\< . •

~. ~

FM-5 PC Board Kit - ONLY $178
complete with controls, heatsink, etc.

10 Walts, 5 Channels, for 2M or 220 MHz.

Models to cover every practical rl & it range 10
lislen to SSB. FM, ATV, ele. NF = 2 dB or less.

SCANNER CONVERTERS Copy 72-76,135­
144,240-270,400-420, or806-894 MHz bands
on any scanner. Wired/tesled Only $88.

UHF MODelS

Kit with case $59
Less case $49
Wired $75

cabinet Kit, complete
wi th speaker, knobs,
connectors, hardware.
Only $60.

Hamtronics Breaks
the Price Barrier/

*No NeedlO PayS80 toS125
for . GaA. FET Pream p.

..

VHF MODELS
MODEL TUNES RANGE PRICE

Kit with Case $49
LNG-28 2&-30 MHz $49 Less Case 539
LNG-50 48-56 MH, $49 Wired S69
LNG-144 13 7-1 50 MHz $49
LNG-220 210-230 MHz $49
lNG-432 400-470 MHz $49
LNG-40 30-46 MH, $64
LNG-l 60 150-172 MHz $64

FEATURES:
_Very low Noise: 0.7 dB VHF, 0 .8 dB UHF
. High Gain: 18 to ze ca. Depend ing on Freq.
• Wide Dynamic Range forO\lef1oad Resistance
• Latest Dual-gale GaAs FEr, Siable OverWoo

Range 01Conditions
• Rugged. Diode-protected Transistors
• Easy 10 Tune
• Ope rates on Standard 12 to 14 vee Supply
• Can be Tower Mou nted

OUf traditional preamps. proven in years 01
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact treq. band needed. Gain 16·20 dB. NF ""
2 dBar less. VHF units avai lable 2 7 10300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit less case
• P30W, VHF WiredITested
• P432K, UHF Kit less case
• P432W, UHF Wired!Tesled

ECONOMY PREAMPS

Model Tuning Range PriCe

HRA'144 143'1 50 MHz $4'
HRA-220 213·233 MHz $49
HRA-432 420-450 MHz $59
HRA-( ) 150-174MHt $69
HRA-( ) 450-470 MHz 07 9

Our lab has developed a new line 01 low-noise
receiver preamps with helical resonator fillers
buill in.The combination of a low noiseamplilier
and the sha rp se lectivity 01 a 3 or 4 section
helica l resonator provides increased sensil ivity
wh ile reducing intermod and cross-band inter­
lerence in crmcet applications. See selectivily
curves at rig ht. Gain = aecroe. t z dB.
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A::: Next higher frequency may also be useful.
B::: Dillicult circuit this period.

DEALERS G ::: Good, F ::: Fair, p::: Poor.

NOVEMBER
Your rompan~' n"m.· lind m•.....,.!':'"
CUlt '~Hlt"i n tip to 2') word, for a,
IHll., as $150 y. .. rly (1'I'('I'aid). or
S15 I"-'f month (jlrt"ll<lid qua rterly].
:-;" mention of mail-order bt..........""
o r 1Irt'a code l"-'I"JTlittcd . DirtrlorJi test
a nd pa~'mmt must n'lK'h us60days in
a<h'allCl' of pubbcatioo. For example,
adWftNTlIl: for thl- December '84 iisue
must h.. in our hands by Orlobt-r h i .
~l ail to 73 ~t llll:llZi ne. Peterborough
:-;11 034S8. A:rr:": :-;aOC)' Ciampa.

21
F I

,28
P ' P/F

29
G

30
G

F
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45 MHz DUAL SWEEP OSCILLOSCOPE

$7999 5Too ~.m..,. 625 '•• dual t,,,,,, ...., .... ,..., ' _ 0 unot "''' ,n<luoet . bu."''''
~g"'F .....y I... '0 _ 'not ..... '_'''IIou''''II _y >I'H>rl " .. t'...... O! " '9" r.._
ouonc, " "."o" n. 01... ,. atu'.' 'n...... va"••", "'990' no"'o" • >0 ,••
....t...._ t,,,," ,..-.got ""'" Q. 010", 1<1 0 >u5l0" • " "Y ...," ." _
hm• • ," . _ ",.go" ....,.on • '''' " 'Ilgo ' .0.""",, Ct<' , C><2 l iNE EX-r.,o"
"'" '"T., ,,", I" """"'I • "on' 0."" • ., ooo..,.on, Z . . .. 1o"", • OUM O'''Of'
oneo 0' CH', . nd CH, .... 'oIo ' m. d,. played" ""!I" ,,,.«0 • •_ g" • •"".,,_ 0<""", • ou,o ",<"' • ""!I'" ,,,_

_~_on--
20 MHz DUAL TRACE OSCILLOSCOPE

$39995Un,y,p. ..e<l qua lity .t a" un_ ,. ble proce , ' he R.m••• oscjlla-­
IOCOpe comp"o, to o'ho" COOling hund ,"'" mo,• . F• • tu, •• ,ne lv'.
• componon' ,..tong mew' lor ' ....'or, c opO.llor, " ,gl ial c ",cull aM
diodo ,...M g. • TV , ide<> .yno " 110' . ..",• • aM"".'" &. high ,.n. ,·
'''''1 • ,ntomol g r."oul• • lm n' pona' "lOCO'0""'" Z . ... . " '9"
...n. ,t" "1 ••y mO<lo • ' ogu"'0<1 POwe' aupply ' ou"Hn colo. ,.,••
• """k 001'0 "'990';0 9
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- - Compact . nd ,0h.CI. deSlgna<l lo
"" ' . " <ee . ...,d• ••".ty 0' equ ,pmen '

~
F. a1ura. ,nc ludO' 01"' 0' bOcl<
SC." • dou~'~,.w.'e<l p' o<'..on

I
:-~, . moving eoil • do uble o,,",lood P'o-
! .-. - - , , _ , techon ' . n ,d. a llo.. cost un, t 1o,: " I t... ""g,nn., o , • • • • p......cl< ·up
- • " ' , • uM
... ".::;j-

• :': ~ .: ; • $199 5 I..CI. ... . nd
b"" . " Inc'udod

NEW RAMSEY 1200
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LED. ..ilh th ,' p,of....o o., quo",.
metOf. Ot...., 'eatu ' .. ,nclud. ;
d""'OO< K . 1e • 20K >'01, me'en ng
' l"tem • 3\;,' m"'otO(l.c... •
po l.."y . ..,Ie n • 2'0 mNou "n~

,. ng<!" "'e'y p,obe• • h,gh
,mpae ' pl• ., i< ca••

$2495 ",.'load••M
boN. " l.elu"""
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_.
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la " quO"" . t. "" "''',,,,,gn p,ice. foatur...
• 3 ' noqY,",cy ,a nge. each .. ,In pr. amp ' ouo'
••Ioclobl. ga l. , jm... . gate oct" ", ind 'c . lor
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CT_ 50 l< II . , ., . . , .. , .. , .
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ep-~ mc. d paCk .
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,ng hu nd ,e<l. 010'0 . • gat. 'nmcOlo, ' 24mV «IJ
'50 MHz lyp ic. I ••n..", ily • 9 d,g" d,.pl" .
• 1 pp m . ccu"ey ' d,.pla. Mld • du.' inpu ts
..,," p' e.mpS

$1699 5

r l>o most • • ,.a" lolm Ie.. 'han $30(1 . F.' lu 'e. 3
..I&CI '~" gar. I,m., . 9 0'9''' ' I'I"te ;ndtca lOf
• d"plOy hOld ' 25mV @ '50MHz'yp,ca l ..n·
Olt..lly • to MH, ,,,....ba.. fm WWV co l,t>tot,on
• , pp m aCCuraCy

$14995 w;_ i",,'~II..
AC ad.pl..,-

cr-go >" ,. " ." . " " . " ., $1211.95
0'0'-10' PPM o.en "moba.. .. .5$.95
ep-~ mcad pack. . ' .95

$99.95
1 .9 5

,.;...0 I"",,,,,,,.
AC odOjl' "

CT-70 '"
Bp·~ n;<;ad pac.

$1199 5

""""""""0R' .......""".R"..., ,~,

PS-2 AUDIO MUlTlPUER

wl_ Inclu<lo.
AC _ ..

...... .... $oS9.95PS- ' B ki'

PS-IB 600 MHz PRESCALER
ht. "", ,... '. ngo 0' you, ","""n, <pu nt... '0
6(l(l MH, • 2 ".g. p'e.mp • d;."", by 10 c;,­
<u" "'" ,,,,,.."vity: 25m"@ 150 MHz ' BNC
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a.C od"!l I.,

.. ,.. .. ,.. ,.. ,.. .. ,..... "".95

PR-2 COUNTER PREAMP
TM PR-2 .. ide . l lo, me••u"ng " oa' ..gn...
"001 '0'0 1,000 MHz ' lI.t 25 db g.,n ' BNC
<on n",,'ors ' g'." 1o, .M" ng RF ' ,"".,
,,,,,. ,,v, ,, / TV p,• • mp

$39-95

The PS-2 " han ll t 'Of h'gh '",OIuh on ''''''0
.e~ut'on m...u.emen" , mull'I'" '. ' UP ,n ",,­
qu.ncy • g ,• • t fm Pllon. me••u,"m.nts
• mun ,ph.'~' '0 0' 10f) • om Hz ,eooIuM n &
t>u,If_,n " gnOI p<eomplcoM M,,,o r

$499 5 Wi,..,
PS-2 " t , .... , .. , .. , .

wim i",,'~cI..
AC adOjl'.'

P'o.....'on., ou""y ., . "ob.v'" p"co. Fa.·
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mot.e doc im. 1plocomon' • outomat", pola"'y

OM-lOCI " , .
MP·1 p,o'>e set.

DM-700 DIGITAL MULTIMETER
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W.4.RRANTYl'
YES. ISO daY'!> of .....rrar
Iy protecnoo. You simpl
can't go wronq .
An FCC type acr"l'le
coupler ts, evailable k
SMART PATCH.

SM ART PATCH
Is AU You Ne ed
To Automatically
Patch YOUI' Base
Station To Your
Phone Line.
U..e SMART PATCH for :

• Mobile (or remote ba ...
to phone line via Simp],'
base. (M'E' fi g I .)

• Mobile 10 Mobil\' via lr
l ..rcoIlIIPctet:i base ..Ii
liOlI!> fur \'xlt'ndet:i r"ng'
( St't' fig. 2 . )

Plad ng a ca ll is simple
Send your access cod r
fro m your mobiie (t'x'l.In
pie : ' 73 ). Thls brillg~ Ul
the Pa tch a nd you wl1
hear dial tone tran...millet:
from your b..se ,>Id lioll
S ince SMART PATal j,

c ht"Cking ..boul o rw.:e pe
second to St't' if you Wdll
10 d ial , all you havt' 10 d,
i~ key your t rensmmer
then dtal the phone num
bet. You ...ill now ht'a
Ihe phcoe ring and some
olle all~\I..er. Since th e (>II

hanced control ~Y">tE"m Cl

SMART PATCH i~ con
~t,,"tly chl"Ckiog to see I
you \l.i!>h 10 I"lk, yuu II""
10 simply key your Ira~

mitter and Iht'n t",lk
Tha"~ righl . you simp)
key your transmitter 10

interrupt the phol'H' Iirot'
The base stalioll aUIO
malically Slop<; Irallsmil
ling after you key you
mic. SMART PATai doe
1I0 t require allY ~
tone E'quipmellt to conlr(
your base SlalMlI1 . II sam
ples wry high ftequenc
noi~e prewlII III you
receivers discrinunetor I
deh'rmille if a mobile I
pTew nl . No words o r svlle
bles <Ire ever I"....

How To Use
SMART PATCH

• Telephone lin.. 10 nmbi:
(or remote ba ....l.

• SMART PATCH u'"'"
S IMPlFJ<. BASE STI
TION EQUIPMENT. lk
your ordiniuy base ~I,

H,m. SMART PATe
d oes Ihi.. \I.'ilhow inl ..
fering \l.ith the norm,
use of yom radio .

I.-..
~-_.•

- ----

51n~---"n---

tf))

- -

I

Illh
""::'.;:- ' - ~

.~..

---

..__.

-- -
dill•

----

• Give complele conlrol 10

Ihe mobile, a ll<J\l,ing mil
break in Opt'ralion.

• Not Interfere whh th E'
nonnal operalion of your
base sreuce . It should
nol require you 10 con'
nll'Cl and disconl'W"ct cab­
let. (Of Ilip ~\llilch~)

t'1/ftY tilll(' you \l.i~h 10

use your radio es a nor­
m al haw Slalion.

• Not depend on voIulll(' or
sq~elch wflings of your
radio. It should work the
same reqa rdjess of \I.·hal
you do wilh these con­
trois .

• You should be able to
hea r your base slalion
speaker wn h the petch
insla lled. Rem em ber, you
have a base slalion be­
ceuse there a re mob tles.
ONE OF THEM MIGHT
NEED HElP.

• ThE' patch should ha w
s tanda rd Ie a tu res a t
no extra COSI . These
should include program­
m abie 1011 rest rict (dip
switches) , lone or rOlary
d ialing, programmable
p a t c h li nd a ctivil y
timers , and fronl ll<ln('1
Indlcamrs of channel and
pa tc h s ta tus.

ONLY SMART PATCH
HAS AU OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch•••
• Withoul a n expensive

repeater .
• U~ing ..ny FM tTdl1o("E'iwr

as a baw ..Ial ie m .
• The secret i... a SIMPLEX

eutopatch. TIl(' SMART
PATCH.

SMART PATCH
Is Easy To InstaU
To Install SMART PATCH,
connect the mclucolored
computer sl\o·le ribbon ("able
10 mic audio, recewer
discriminetor, PTT, ..nd
po.....er. A nmduldr pho......
cord is providt>d fur con,
n«tiun 10 your phon.. ¥ .
lern . Sound simple? .. .
IT IS!

What To
Look For In A
Phone Patch
The best w"y 10 d..ctd..
wha t patch i~ righl f<,r you
ts 10 fi rsl decide wh" t "
patch ~hOl.lId do. A patc h
should:

Communications Electronics Specialties, Inc .
P.O. Box 2930, WintE'r Pa rk Florida 32790
Tekophone: (305) 645-0474 Or uU toll-fre e (800)327-995 6



200RH~n actual sue,

TheYaesu FT-209RH.
5watts thatyour
batteriescan livewith.
Have the power you need when you need it with
'aesu's new 5-watt 2-meter handheld. Fbvver to
get out in situations where ordinary HTsjust won't
make it

We designed our HT with a unique user­
programmable Fb.Yer Salter that puts the rig to
"sleep" while you're monitoring andwakes it up"
when the squelch breaks. So you can listen fOr
boors and still have plenty of power to hit those
hard-to-reach repeaters when you need to.

With the FT-209RH there's no need to fiddle
with knobs when you change from one memory
channel to another.That's because you can inde­
pendently store everything you need in each of
the ten memories: receive frequency. standard
or ron-standard offset. even tone encode/decode
with an optional module. And then recall any
channel at the touch of a button.

It's easy to hear what's happening on your
favorite repeaters or simplex frequencies.Just
touch a button and scan all memory channels,
or selected ones, Or all frequencies between
any t'NO adjacent memories, Use the priority
feature to retum automatically to your special
frequency when it becomes active.

Bring up controlled-access mach ines with
the optional plug-In subaudible tone encoder/
decoder. independently programmed from the
keyboard for each channel. Listen for tone­
encoded signals on selected channels-without
havmg to hear a bunch of chatter - by enabling
the decode function.

The FT-209RH. which covers 10 MHz for
CAP and MARS use, comes complete with a
500-mAh battery. charger and soft case.

For those who want a basic radio without
the bells and whistles, consider the compact
lightweight FT-203R.This economical HT features
2.5 watts of power and an optional DTMF key­
pad. Most all the accessories for the "If:fi ......ark.
with the 203. including an optional VOX headset
that gIves you hands-free operation that's perfect
fOr public service events.

So when you visit your dealer. let him
krow you won't settle for anything but the best
A radio built by 'laesu.

VAl SU
Y.aesu Elecbonics Corporation ...83

6851 V\lalthall Wrf. Paramount. CA 9lJ723
(213) 63J-lOOZ
'taesu CIncinnati Service Ceilter
9070 Gold Park. Drive, Hamilton, OH 45011
(513) 874-3OJ

Prlces and speciflQtions subject to (~nge without ecee e,



pacesetter in amateur radio

TS-930S Optional Accessories:
AT-930 automatic antenna tuner,
SP-930 external speaker, with select
able audio filters, YG-455C-l (500
Hz). YG-455CN-l (250 Hz). YK­
88C-1 (500 Hz) CW filter, YK-BBA-l
(6 kHz) AM filter, all ~ug-In type.
SO-l commercial stability TCXO,
MC-{WA deluxe desk microphone,
MC-BO and MC-B5 communications
microphones, MC-42S mobile hand
microphone, TL-922A linear amplifier
(not for CW QSK), SM-220 slat Ion
monitor, PC-1A phone patch,
SW-2000 SWR/power meter, 160­
6 meter, SW100A SWR/powerlvolt
meter 160-2m HS-4. HS-5, HS-6,
and HS-7 headphones.

Isn't It about time you stepped
into the winner's circle?

More information on the TS-930S
is available from authorized dealers
of Trio-Kenwood Communications,
11 11 West Walnut Street.
Compton, California 90220.

lc8"on& ,I/'Id proees tire sub/eel 10 change WlIhoul nonce or Obl'Uar'ons,

CW, FSK, and 80 watts Input on
AM. SWA/power meter. lnple final
protection circuits plus two coohng
fans built- n. 10-Hz step synthesized
frequency control Available with
optional automatic antenna tuner
built-In, another industry tirst Dual
digital VFO's. Eight memory chan­
nels that store both frequency and
band information, with ntemat bat­
tery back-up, (batteries not supplied).
Dual mode adjustable norse blankets.
especially effective In t Ilmlnating
-wooooecker' type Inte-rference.
sse IF slope tUning, for maximum
rejection of Interference CW vari­
able bandwidth, with p ch and side­
tone control. IF notch I Iter. Tuneable
audio peaking filter. Unique SIX dIgIt
white fluorescent tube digital display
is easy-on-the-eyes dUring those
long contests. RF speech processor,
for higher average "talk-power." sse
monitor circuit. a-step RF

attenuator. VOx.
100-kHz marker.
AC power supply
built-in, 120, 220,

or 240 VAC.

TS-930S "DX-traordinary"

•
We call It "Ox-traoromerv' because
the TS-9305 has now become the
favorite rig of the serious contester!
Its superior caoabnuy for full break-in
spilt-frequency operation, the speed
and convereence with whIch lis eIght
memory channels can be accessed,
lis unsurpassed receiver dynamic
range and Is remarkable ability to
select the oesueo sIgnal dunng
pence 01 heavy QRM, utilizing VBT,
Slope ng, IF Notch Irttennq. and
tunea oro lilterlng, have all
omb nake this the ng that

9 vas you EXTRA EDGE!
The 1S-930$ s loaded with all

the special features that you always
wanted In an HF transceiver. Full

veraqe of the 160 through 10

m'''er bands, IncludIng the new
WARC frequencies, (easily modified
for HF MARS), plus a general cover­
age receiver that can tune any tre­
quency from 150 kHz to 30 MHz.
Operation In the SSB, CW, FSK, and
AM modes, with selectable full or
semi CW break-In. All SOlid-state,
with 250 watts PEP ut on SSB,
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