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Transistors: A Biased Approach
In Part I, KC0EW takes the mvs terv out
01 solid state With c lear ta lk and pract ica l
examples. KCOEW 3 4

Space Shot-18

Ama te u r Radio's
Techn ic a l Journal

Color Computer SSTV: Part II
ri:l Complete the pic lure by adding weath­
~ er-setenne tacsrmele to your new color
SSTV system, K6AE P, WB8DQT 18

Give Your Micro the World
rAI There's no voodoo Involved in analog­
t.QJ to-digita l co nve rsio n In fact, here's d

project for your TRS·80 that uses only two
chips I AI0Z 44

BVIAB-84

A CWCII Publication

A Times Square Data Display
1):'1 Build this ~croUmg toocbtooe decoder
~ for your favonte repeater Whdt vou see
l~whCllyouhl"C1r WA4HM 8

Yikes! Spikes!
['I You pilid good mooev for that computer

w stem Now spend a It....... hours benld­
mg an insurance polrrv against voltage
~pike~ wt uo 40



For the ultimate in two­
meier communications, ICOM
presents the IC-271H transceiver
with a high dynamic range
receiver and a 100 watt
transmitter. Operating from the
IC-PS30. IC-PS15. or the Infernal
IC-PS35 (optional), the IC-271H
brings en the advanced
functions altha lolesl CPU
controlled radios 10 your shock.

100 watts. Now a two­
meier bose sta tion with 100
watt s of internal power! The IC­
271 H o oooes all the power
required tOl' opera tion from
remote places 10 repealers. or
for simplex .

SUbaudlble Ton...
Included as a standard feature
o re 32 buut-m suboud ible tones
which a re easily selected by ro­
toling the main t un ing knob. PI.
tones may be stereo into rreroov

32 full-FunetiOn Memorl...
Each tuoctxe merTlOfY holds
frequency, offset. offset cnrecnoo.
mode and suooudible lone
Each parameter is selected by
lo ta t,ng the main luning knob in
conjunction WIth t he switches an
the front panel.

PLL Loekltd Of 10th:. An
edremely jew-norse. professional
recerver and a g OOd signa l-IO­
noise reno PU allows the IC­
271H 's synthesizer 10 lock to 1Gfz
providing receiver performance
unparalleled by any other VHF
receiver

Auorescent Display. lC()fIA's
high-visibility. murtrcorce d isplay
g ives easy-to-read display ot all
infonna tion necessary fOf logg ing
a contact, Frequency, mode,
duplex, offset direction, RIT fre­
quency, m emory channel and PI..
tone can be d isplayed,

SCanning. The IC-271H ca n
scan memories and programmed
sec tions of the bond Of modes
Mode-S scan can be used to
seen only rre-roree with a par­
ticular mode Of lock out fre­
quencies continuously busy ,;0

tne receiver w ill not stop at that
memory channel while scanning

Other standard Features.
To facilita te the coeotco Of the
1C-271H, ICOM has mccoocteo
a duplex check swtcn a ll-mode
squelCh receive coco lonR
control, s-rrete . centes rrete .
seven-year lithium battery
memory backup. cccessov
ccorecto and m icrophone

OptIonal Featu,es. 1C-271H
coto ns ale: swrtcncble
preamplifier, CTCSS
encoder/decoder (e-ccoe is
standard). computer interface
and voice svotresizer

Slz• . Only 11 ' . inches wide
by 4 "is .inches high, the 1C-271H is
styled to look good end engi­
neered fOf ease of operation.

The 1C-271A.. The 1C-271A
WIth 25 won output is available
and has the some features a s
the 1C-271H, plus on cotc nct
IC-PS25 int8fnol power supply to
make it a compact, g o­
an'fWhere tvvo-mel6l' base
stonon See the 1C-271A(H) and
other fine ICOM equipment a t
your ICOM dealer today

.... 274
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FT-757GX

CEiSTA BLISHED'\
FAVORITES.:..!

W-51

$899
W·36

SALE 5549
LM · 354

IN STOCK 51599

TW-4000A

T5-9305

DON'T MISS

THESE

BARGAINS!

CALL!

VAN NUYS. CA 91401
626 5 Sepulved a Blvd ,

(818) 988 · 2212.
Sa n D,ego Fwy at V'CI O'~ Blvd

~-~
- ,,, '" -;: ~ =

- - _ .. jo .".-

t~:TJnl " ~•.;

\i7"L7&§§O:D......
V

FT-726R

I

TOP CHOICE FOR OSCAR

FT-203R

Q
$54.95

ROTOA SALE

• U·110

ALLIANCE

$99.95

HD-73

8 ·3016 SALE $199.95

8-1016 SALE $249.95

8-108 SALE $159.95

B-23A SALE S 89.95

0-1010 SALE $289.95

PHOENIX. AZ 85015
1702 W Camelback Rd.•

(602) 242 ·3515.
East 01Highway 17

$329
$469
$309

CALL FOR PRICES

BIRD
MODEL 43

AND

ELEMENTS

W\:l

MO ST ITEMS UPS SURFACE (Continental U SA )

CALL NOW OR
DROP INTO ANY OF

OUR SIX LOCATIONS

HERE'S WHERE
YOU GET THOSE

LOW, LOW PRICES ON

KENWOOD
PLUS FREE SHIPMENT

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

TOLL-FREE PHONE
IN CLUDING ALASKA AND HAWAII

800-854-6046
(CaM ana An/ona custom,,'s plt'd." ""one 01 v,. ,t .sred .to,e.)

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME.
STORE HOURS: fOAM to 5:30PM Mon. through Sat.

OAKLAND, CA 94609 SAN DIEGO, CA 92123
2811 Telegraph Ave . 537 5 Kearny Villa Rd.

(415) 45 1.5757. (619) 560- 4900.
Hwy 24 Downlo wn. Lett 271h oil-ram p Hwy 163" Clalf"mOfll "'" sa Blvd

KT-34A SALE
KT·34XA SALE
40M- 2 SALE

CAll FO R LO W, LOW PR ICE S
80 THRU 1'.M KLM ANTE NNAS

KLMsALE

IC-751

BURLINGAME, CA 94010
999 How ard Ave.,
(415) 34 2-5757.

5 m,IeS SOUlh on 101 Irom S. F. Airpo<l

ANAHEIM, CA 92801
2620 W La Palma.

(714) 76 1-3033. (213) 860· 2040.
Bat w....n Dlsn" yla rJd " KnollS Berry Fa,m

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

( NEW!!)

I TH·21ATI It TH-"AT

MA·40 SALE $549
40'. " SECT TUBULAR TOWER

TRISTAO SALE

SALE!

. . IC-02AT
IC-745 IC-04AT

SUPER SAVINGS! CALL!

tf i]I ICOM!
R-71A

GENERAL
COVERAGE

RECEIVER

TR -2600A

.;;:> : - . " . ". .. -- .......
, ) ~ :: )

J . .) ..... ~ '------ <
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In me tIniIecl St.I_ and P I leo«
One Y__ (12~SZ>.OO

T_ Y-. C2f~ $38.00
Three Y-. PlI isa..el $53.00

Elsewhere:

Subscription Rates

8m~_

Ptuibt:oOUl1l NH 030lM
Phone: tIOMl24-0411

Elm SIAlIII
Pl!ltertlorol9' NH 030lM

Phone: tIOMl2~l138

Circulation Offices:

Advertising Offices:

Editorial Offices:

INFO
Manuscripts

Contrtbulllonl in me IomI m~
1ICfipI. -.;tIl dla• • "" ..... phoIlo­
grapIlI we .' o. _ wi. t.. con-
~ b ," _ po,otllk:.1I0ft. We
can ........ no reep:lI'IIIbillty b as
or .-..ege 10 an, ....t.-Ial. Pleuol ..
ckwe a S1ampel!, 1eIf-addo ,,1..­
lope with eac:ll IUllm/uloft. PlIJ'1T111'l
b the ... 01 any uneollcl_ 1TIlIl-'al
will be m.dI! upon ..,.;epIanoe. All con­
Inbuflone should be dlrecled 10 the 13
.dllorial ofllcea. "How 10 Wrtte b ;.r
guldloll.- are ....ellable upon req.-1.
US clllz_ mOSI Include I....' 101;111
security number wilh aubmt1Id ....nu­
acrlple.

• •

TELEPHONE
8171848·4435

Our Exclu sive Bandpass ·ReJecl Oupluers
With Our Patented

BpBr CIRCUIT"FIL,T,~~~
.. superior perfor.

mance especially
31 close lrequency
sepa-anen

Models available 101
all commercial and
ham bands withm
the Irequency
range of 40 to
960 MH z. ...79

WACOM
DUPLEXERS

•

Hustler's new ~BTV six­
bond trap vertical fixed
station ooteo-o offers
0 1 bond operation
with urvnatched con­
veoerce. The 6-BTV
offers 10. 15. 20. 30.
40, and 75/80 meter
coverage with ex­
cellent bandwidth
and low VSWR. Its
duroble heavy
gouge alumln.Jm
construction with
fiberglass trap
forms a nd stain­
less steel hard­
wore ensures
long relobility.T_
meter kits
(3O-MTK)
for 4-BTV
and 5-BTV
are also
avalable.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF J
PERFORMANCE

Don1 miss OUf 30 meter excitement.

HUSTLER -
STlU THE STANDARD OF PERFORMANCE.

a. Ai...... c. _. ...

73; Am.t.....' R. d,o 'S TfK;hrt;Cl!I/ Joumsl Is a
membet of the ON Communicationsll ne. group.
the world 's la rgest publlshef o f comput....-re­
la tad informallon. The grou p publishes S3
compute, publications In 24 malar countries .
Nine million people read o ne or more Of the
group's publ icat ions each month. Membere 01
the group lnehJde: Argenlina 's Computerwor/d/
ArgentllN ; A, la ', T~ As/an Compu/_ orlit,
AUlln,lia 's Compo fwwor/d Australia , Austra·
lien Micro~,Australien PC World
and DlfllCtor~a; Brazil"e Dele News and Micro­
MurH1o; O'>i... ·• Chine Computerworlit, [)en.

""'...... ComP<J~dlDenmerl< a nd Micro
Vel'"",,,; Finla.nd·. Mitro; Fra nce', Le MondfJ

Informe riq.... Golden tAPPIeI and OPC (16 M);
Germ;ir.ny'. Compof.. w.......... MicrocomP<Jter·
_ . PC We/I. Sot,.,e,. Itf,,,,,. C W Edit iorll
s.minar. Compu,., Buai...sa and Com~

dorw Megulrw, Italy', Compur-orfd "alll;
J apan'. Compul..-.offl/ Jepan and Prlno
ComWorkf; Me.iCO·. Compu,MwOtkIIMexieo
and CompuMundo: Ne1her1and'. CW 8etMIux
a nd Mic ro/lnlo : Norway'. Co mpule rworld
Norgtl .nd Mlt roDete ; saudi Arabia 's S.udl
ComPUtflfWOlld; Spain's Compu~dlfs·

pena and MicroSiltem..; Sweden' , Compell ·
erS....o.n. ltf,troDetom, lrI;n Hemdalor and
S."nde PC World; lhe UK'a Compoter Me~
egement, Comput., News aoo Co mputer
8uslMlSS Europe: the US'. CompulfNWOrld.
Hal CoCo, inCI""', In/a World, lrIecWorld, MI·
cro "'erhfworld, lrIicrocompuflng, PC World,
RUN, 13 eoo 80 Micro .

can- .nd MexIco-W.llTI1 'f'II'
on ly, O.S. lunds. Foreilln I ",rlac.
"",11 -544111/1 year only. u.s. lunds
d llwn on U.S. b.nk. Foreign Ilr
"",II-pi_Inquire,

To subscribe,
renew or change

an address:
Wlile to 13. SubIcoiplion OoIipertmlftl,
PO 60x 931, FllTTIingdaie NY 11131.
For .-.-als and c:l\angII of~
Include me addi.. IIIbel Itofn ,...
..... .-..~ of 13. For Q111t .....
.a1Cltioftl, iftdude ,... _ and ...
dtees • welt • ..... of gift ..
cllMilta-

Subscription
problem or
question:

wm. 10 1'3. Sutlllaiplion 0.--..
PO eo. 931, F_'lIdIII NY 11131.
Pleuol indlfde en addi_1Iibel.

,. "'~_~~~~.~~~'~'~G§._~~'~"~_~"~ISSH 01~ iI~ 000011.,
",CW
Inc.. 80 PIfta Slreet, Pelabt:oOUl1l NH
lrWl8. Second cI.- pl'IlAge peid at
Peta1llJtoultl NH~ _ II addIllui.
I! mailing ollices. Entinl <Xln!InI1 CI'JW
nghl C 1984. CW Cotnrnun....llona1
Petertlon:lugh, loc. All rIghIe .....ed.
No 1*1 of thie publication .....,. be ..
prima:! or othafwlee reproduced will'IouI
.nllen peomiaalon from the putlIllIha".
MH;loflim E41ion-lJnI'oo.-eIIy MIcfo/lIm,
.¥II AIbor MI 4Illll&. Pcetmutlr. Send
IddreII d\anljIeI 10 13, &.tIIoaIpI1on
s. ....... PO 8o:l 931, FarmI~ NY
11131. NatM:wllll)< dlltrblla:! by Int_
tlc:JfW ClraM-Uon DlIIrtluto:n.

2 13 Magazine . December,l964



FREQUENCY

UNTERS
6 MODELS' RANGES TO 1.3 GHZ

CERTIFIED CALIBRATION · METAL CASES · LSI CIRCUITRY
WITH NO CUSTOM Ie'S • AC/DC OR BATTERY

OPERATION ' PRECISION TIME BASES' EXCLUSIVE LED
BAR GRAPH SIGNAL STRENGTH INDICATOR

ON MODELS 8010-S & 8013·S
MADE IN USA

PRICE LIST
Nl-CAD TIME B.A.SE O PTIONS

MO DEL PRICE BATTER'\' #TCXO-80 'OCXQ-110

OPTION j:0. 1 PPM j:O.0 5 PPM
•#K-7000-AC SISO. S25. N/A N/A

#7010-5/600 MHz S235. S25. S75. N/A
#70 10-5/ 1 GHz S31O, S25. $75. N/A
#8007-5 S350. '60 S75. 5125.
#8010-5 5435. $60. S75. SI25.
#8013-5 5499. $60 575. S125.

RN<G<
(FROM 10Hz)

MAX IlfSOLJJTION

SENSITMTY EXT cuxx METAL PllOBE
MAX CONmot. NVT,CllJ11'Ul CASE ~

11MH.z 17MH.z 60~ 115MHl FQfQ J,Jr,CK

To US and Canada Add 5,. 10 rna.>: of
$10. per order lor shipplrog /tlandling
Foreign orders add IS,.

... No

... No

roo "'

,..

0 "
l:?-Inc.

MaslerCord

~ V/S4" J

P-lOO Direct SO Ohm probe . na.
P·IOI Low-pass probe. Auenwtes

RF frequencies 120.

P·I02 Hi-Z probe. General usage.
2X attenuation . . . . . 120.

((·70 carry case. small. IOf
1C -7000AC, 7010-5 _... SlO.

Ce·80 Carry case, large fOf SOXX-S
seoes Sl2.

f ROM FlORIDA (3Oei lln·205Q/1

TELEX 514849

5821 N.E. 14th Avenue Ft. Lauderdale, Florida 33334

CALL FACTORY TOLL FREE

1-800-327-5912 .~

~ .:.1

DPTDeleclronics

15 mil (2J
<7Olllh'C 550_ 5.24188 "= 1~·lIDCO - 14 DBM N" .1. 1 SEC ""'1GHz "= 1 PPM·roo 10 mil 20 mY (J)
7O tG-S ""'- 10.0 MI-t!' ' '''0.1 PPM·rcxo - 1 700M - 11 08M .1,1 ,10SEC .,"' "".,.,-, 7"'_

;<1 PPM-TCXO 141

"I'''' ,"'" 1Q.OMil · :!'Q.1 PPM-TCXO '0"", 20 mY .01..1.1 .1 0 '"'-cos PPM-OQ: - 2708M - 21 DllM SEC
1I013·S 1.3 GHl

·NAA.A!U 0P1l0N

-",

ACCESSORIES
•
.l'M-lnO ~asur~ eenc trequenc~fiJst~ with incre~

resolut ion. Multjpl~ low frequency signals by 10,
100 or 1000. Built inlow-pass filt~ing iJnd signal
amplifiCiJtion. IPiCtUfed 3rd from top! SI50.

AP-8015-A 1-1300 MHZ preo3ffiplifier fOf r~<Kf ing el{treme1y loW
Ievef ~11c'I/s. Compact aluminum enclosu r~ can ee
coupled dire<:uy to 8NC input connector on counter.
Supplied with AC cldapter, Carl etsc be powered
from accessory power output on 8OXX-S series
front panels. 25 d8 gain to I G Hz. 10 d8 gain er
13 GHz 1195.

TA·'OO RF pick-up antenna, telesc~swivel elbo ,112.
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new communications technolo­
gies.

The innovati ve Japanese used
a no-code license to generate
over- a million new hams in the ir
cou ntry, resulting in their gradu­
ating seven times as many elec­
tronics engineers as America
and their taking over almost
every consumer electronics in ­
dustry from us. It seemed rea­
sonable to use their tested and
proven method of interesti ng
youngsters in the hobby, so the
Commissioners moved ahead
with plans 10 test a no-code am­
ateur license for use on 220
MHz.

They reckoned without the
power of the ARR L, whic h
massed the might of their hun­
dreds of clubs to inundate the
FCC wi th protests. The corn­
missioners not only gave up on
the no-code license in disgust ,
but also they gave up on ama­
teur radio as being of much
possi ble value.

Moves by commerci al inter­
ests to take over the amateur
bands were now being given the
nod. You 've read about the
moves to take the 220·MHz
band, right? II looks as if 160
meters will be going away,
too - and just when we thought
we were going to see the loran
stations moved and get the
band back just for amateurs.

NIAC was dumped, as was
the LRPC, for without amateur­
radio growth, hopes 01 develop.
ing any ser iou s emergency
communicat ions systems were
impossible. The FCC has cot­
ten out of the li cense testing
business. The amateur division
of the FCC is virtually ext inct.
The volunteer program is so
screwed up it is a joke, and the
Commission cou ld care less.

ble Amateur Radio National In­
dustry Advisory Committee
(NIAC) suddenly was promoted
to prominence. A new Long­
Range Plann ing Committee
made up of top communications
executives was set up to plan
the development 01 emergency
co m m u ni c a ti o n s s y s t e m s
which might be viable even in
case of atomic attack. Amateur
radio was obviously a key ele­
ment in any plans for emergency
communications.

Concerned over the twenty­
year lack of signi ficant amateur
growth. a factor which has re­
sulted in the average age of am­
ateu rs going up into the fift ies in
just one generation, the Com­
missioners were anxious to do
almost anything which would
help get amateur radi o growing
again.

They viewed amateur rad io as
an enormously valuable Amer­
ican resource not onl y for its
value for emergency communi­
cations, but also as a stepping
stone for youngsters into high­
tech careers and a sou rce of

THE FCC-WHERE DO WE
REALLY STAN D?

If, as they say. good news
doesn't sell papers. then th is
FCC news flash should sell one
heck of a lot of magazines. My
friends, I do not have any good
news for you as far as amateur
radio's relations with the FCC
are concerned.

I thought th ings were bad dur­
ing the Carter admin istrat ion.
For newcomers (and those of
you with short memories), the
league counsel managed to
alienate the entire seven-mem­
ber Board of Commissioners
right at the beginning of their
term of office. I've wr itten about
that incredible performance 100
many times 10 rehash it again.

One result of that was serious
talk al the highest levels of the
FCC about abolishing amateur
radio by combining the CB and
ham services. Reagan came
along in the nick of t ime, chang­
ing the Commissioners and thus
the climate. We got a fresh start.

The previously almost invisi ·

W2NSD/i
NEVER SA.Y DIE
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SP~~lfIC6/10ns ijnd onces ::j(j~ sotne 1 to
change wlthOul nonce or obllgat 0

·05· key to allow manual etta es
m offset The keyboard tunctlcns as
a 16-key autopatch encoder durrng
transmit Freouency coverage IS
142.(X)()-148.995 MHz. and It has a
repeater reverse SWitch and mob Ie
mounting bracket. All these features
are available In one compact,
tightweIght rig.

Yes, Kenwood is on lop With the
TR-7950 1 Its field proven reliability
and matchless performance makes the
TR 7950 the ng of tomorrow, today

TR-7950 optional accessories:

TU 79. three frequency lone unit,
KPS 12 fixed-station power supply
7950), KPS-7A Irxeo-stanon power

supply (7930). $P-40 mobile speaker
SP·50 mobue speaker, MC-55 mob Ie
microphone With lime-out timer.
MC-46 16-key autopatcf UP/DOWN
rruc. $W-100A/B power meters.
PG-3A norse Illter.

More inforrnatlcn on the
TR 795017930 IS evaneore from
authorized dealers of Trio-Kenwood
Communications, 1111 West Walnut
Street, Compton, CA 90220.

knob. When the memory selector
knob IS rotated In euher direction to
channel 1, an audlble " eo' sounds

With 45 big watts, the TR-7950
IS the most powerful 2 meter FM rig
you can bUy The TR 7930 with a
modest 25 watts IS also available
A HIIlOW power switch allows
power reduction to epprox 5 watts

Other key features j-cluoe.
Proqramrnabe band-scan Width,
Center stop dunng band scan, with
Indicator. Scan stops on busy
channel and resume scan IS auto­
mane (time 5 sec adjustable} or
earner operated. A scan delay of
approx. 1.5 sec IS built-ln. Scanning
can also be accomplished with
UP/DOWN microphone or -SC- key
on front panel. Programmable pr ortty
alert can be set Into any of 21
memory channels With Alert SWItch
·ON7 a dual 'beec' sounds when
signal IS present. The microprocessor
is pre-programmed for Simplex or
±600 kHz offset in accordance
with the 2 meter band plan, With an

p cesenet . a', e r (8mO

TR-7950, watts to see!

•
The TR 7950 7930 has become- the
na mous of the 2 meter

FM operator It stands lone n tee
ures perter a e and rei ability.

no tner rIg even c se
The TR-7950 930 features a

rge C.D d play that IS easy to

'~~'; rnr t S ht and s back
. eo tor rlabl night-tIme

9 It d plays TRANS REC fre­
QU8nc:;e.s m mcrv channel repeater
o tsel +.$, l. sub-tone number
F-O 1 2 3) tone s an and memory
c n ock out II In tudes an LED
~F' bar meter. and LED morcators

tor reverse. cenler TUNING PRIORITY
and AIR The 21 multi function
memory channels store frequency.
repeater offset, and optional sub-tone
channels. Memor es 1 through 15
are for Simplex or ±600 Hz offset.
Memory pairs 16/17 and 18/19 are
paired for non standard repealer
offset. Memories "A" and "B~ set
upper and lower scan limits. 01 are
for Simplex or +600 kHz offset In
MEMORY mode, a Circle 01 light
appears around the memory selector
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THE NEW " INDUSTRY STANDARD"!

055 W. Germantown Pk, 512 • Norristown, PA 19403 • (215) 631 ·1710 • Telex: 846·211

STANDARD FEATURES:
• AutopatchiReverse Patch, WfO & 1 Inhibit • Timeout Warning
• Dial Pulse Cooverter • Automatic CW 10 & 10 Command
• Autodialer • Remote Programming of 3 Timers to- 2 different tim-
• Phone Une & "Over the Air" Command Modes. Vir- ing cycles, or No Time Out

tually all functions may be turned OnIOff Remotely. • Microprocessor Memory 'Battery Backup'
• Touch Tone Cootrol of 'Timeout', 'Hang Time', Patch • Autopatch AGe for constant levels

Timeout, TX Inhibit/Reset, Patch & Reverse Paten. tn- • Local Status Indication via 12 Function panel LEO
hibil/Reset, P.L. On/Off (w/opt ional P.L. board), etc. Display

• Up to 6 Auxiliary Funct ions. More with TIC300, • Front Panel Touch tone Pad for l ocal Control
• Full 16 Oigil Decoding with crystal Controlled • NEW-Improved: acvr., UHF Xmtr., Power Supply!

Decoder IC • Full Panel Metering: Rcvr. & Xmtr. functions plus
• Touch Tone Mute Voltages & Currents
• Unique Courtesy tone • 30-75 Watt VHF & UHF Models
• "Kercbunk Killer" • 100-1 50 Watt Final Amps Available

Seie77"D~!~~ •(SC200X Controller & Interface Boards also available)

APPLICAnONS •• ~ " • _ -
• Ideal for low power local use • Compact, Rugged
• Portable/Mobile at Ihe scene of an • Self Contained

Emergency . 1OW UHF. Built-in
• Increase coverage at parades or other Duplexer

Public Service events • Optional Auto-
• " Mountaintopping" with battery pack patch & PL
• Fun Duplex Computer/Data Links • Ae or 12 VDe In-
• Export Rural Telephone put

The SCR2000X Microprocessor controlled repeater is the newest addit ion to the Spectrum Hi
Tech Repeater Line. It combines the latest state of the art dig ital techniques with the best of
Spectrum's highly refined RF technology to yield "The Ultimate Repeater" ! Operating conve­
nience and flexibil ity are emphasized without sacrificing traditional Spectrum reliabil ity and
ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for details. Sold
Factory Direct or through Export Reps. only.

High Performance
RF Stages

Totally
Microprocessor
Controlled

WCI ,..SPECTRIJItJ COItJItJIJNICATIONS
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FCC3, Hams Won

" I HAVE A SUSPICION that we' re not going
to lose this band, but thai doesn't mean
thai ham radio is oul of the woods," says
Art Rels K9XI. Art, who is the edi tor of 220
Notes, believes that hams have won this
battle, although he cautions that further at ­
tacks on the 220-MHz spectrum allocation
are likely. Incredibly, hams are buying 220
gear by the bushel. Part altha reason is the
increasing popularity of digital modes 01
communication, like packet radio, which
use the band fl)( high.speed inter-group
linking. The FCC received nearly 300 c0m­

menta on the issue; most were rational drs­
cessions of the impact land-mobile radio
would have on 220. This Is in contrast to the
deluge of unsupported whining the Com­
mission had 10 wade th rough during the no­
code disaster. According 10 Art, " . . . the tu­
tu re of 220 MHz is looking up!"

PacketEars

SPEAKING OF PACKET RADIO, the ARRL
is publishing a very informative newsletter
for the packeteer, dubbed Gateway. It 's
available to everyone with an interest in Ihe
subject, although League members get a
discount on the subscription rate. The sec­
ond Issue of Gateway described an HF
packet bulletin board run by Hank WIIRLI.
Hank's BBS is one 01 the more popular
systems on the east coast and can be ac­
cessed on 14.080 MHz using 200-Hz shi ft at
300 baud. If you would like more mtorma­
tlon about Gateway and packet rad io, drop
Editor Jeff Ward K8KA a note at 225 Main
Street, Newington CT 06111. Tell him 73
sent you!

Ducky Wars!

NOW THATN~ODE is dead, it's time for a
new divide-the-ranks Issue: a national
144·MHz repeater standard. Right now we
have two. Under the eastern plan, repeaters
in the 146-148-MHz subband are spaced 15
kHz apart. The bandplan being used in the
western part of the country has them 20 kHz
apart. Obviously, this creates real night·
mares lor repeat er coordinators in areas
where both systems abut. Who's correct?
Rumor has it that Mexico will be using the
2O-kHz system (by governmefltal decree)
very soon. Hams in states that border XE·
land are going to have mocnc problemas
when they try to kerchunk their favorite ma­
chine-unless they switch their repeaters
to 2O-kHz spacing. But then what about the
hams In states that border the states that
border XE·land? You can easily see how the
t rouble quickly spreads across the nation. It

gets realty confusing when you real ize that
the ARRL promotes its own bandplan-re­
peaters west 01 the Mississippi are sup­
posed to run Inverted. Personally, I think we
should implement a national 2O-kHz-spac­
Ing system. Technically, it makes more
sense than what we're doing now. What do
you th ink?

73's Company
DID YOU EVER NonCE that company is
most likely to drop by when the place is a
wreck? Welt, it happened to us here at 73 a
lew days ago. It was a fine New Hampshire
Friday, and everything we own was in
boxes. The furniture was all shoved into one
room, and the entire staff was decked out in
our finest grubby attire, as we were moving
to plush new offices about a mile down the
road. Into the middle of this mess stepped
Grant W6NTK. his temnv, fr iends, and two
dogs! Grant had driven his RV from cantor­
nta to Maine and wanted to drop in and say
hello. We had a very pleasant visit , with
Grant demonstrating his allband mobile in­
stallation (including AnY) which was very
impressive. Not ten minutes after wishing
Grant farewell, we heard a knock on the
door ... it was Dean WT4A, who had driven
up from Florida! Needless to say, we didn't
get a heck of a lot of moving done that etter­
noon.

Going, Going• • •
WILL HAMS LOSE sti li more spect rum to
commercial interests? The FCC would like
to reallocate half 01 our t someter band to
non-government radiolocation . Docket
84-874 would move this service to make
room for an expansion of the AM broadcast
band implemented in the 1979 WARC.
Though the amateur communit y was taken
by surprise, the ARRL moved quiCkly, filing
a motion against the NPRM just three days
after it was announced.

Author!Author!
FAME AND FORTUNE are what 73 authors
receive! We all have a story to tell. Why not
ten II to the world? We are looking for arti ­
cles that deal with the technical side of am­
ateur radio. The hew-to-build-it-and-why­
does-it-work type of piece that you enjoy
reading in 73 every month. It doesn't have to
be complete plans for a 9600-baud frequen­
cy-agile kilowatt hand-held. just some little
gadget that you or a friend have buill. I
won't tell you how much we pay to- articles,
bllt if we rea lly like ii , a well-written manu­
script could pay lor that new packet system
you've had your eye on. And don't worry if
you can't spell or If yo ur paragraphs are one

EDITED BY PERRY DONHAM KW10

long sentence. We'll help you over the
rough spots. Interested? Send an SASE to
73. 80 Pine Street, Peterborough NH 03458,
Attn: HTW. When your envelope comes
back, it wilt have a copy of our author's
guide in it.

Cheap Tricks
YAESU FT·757 OWNERS rejoice ! From our
something·lor-nothing department comes
word of a newsletter pubhshed by the 757
Club International . It really looks like a
great source of information about this JX)P­

ular rig, and the price is right. Membership
in the club, wh ich includes the newsletter,
Is free-just send a large SASE to 757 Club
International, Box 5021-E, Spring Hill FL
33526.

Read This!
WHArs NEW WITH YOU? We would like to
know just that. You may have noticed (espe­
cially if YOU're reading this) that 73 has a
new column. "QAX" is about you-what
you are doing, what you've heard, what you
would like to do. Don 't be shy: Send news
items, comments. and what have you to 73
Magazine, 80 Pine Street, Peterborough NH
03458, Attn: QAX Editor. Try to double­
space any typed items, and send along a
picture If you can.

China Syndrome

WORKED CHINA YET? Neither have I, but
there's hope lor us little pistols. According
to TIm Chen BV2A1BV2B In Taipei, exams
for ham operators witt be given by the
Ministry 01 Telecommunicat ions. and we
may expect oodles of BY ca lls flooding the
bands very soon. OK, maybe not flooding.
bllt at least it will be a little easier to get that
card you've been wanting. In the meantime,
look lor BY1PK around 14.155 MHz and be­
tween 14.180 and 14.190 MHz at 1400 and
1600 UTe. BY5RA has been heard near
14.195 MHz Irom 0800 to 1000 UTC.

FightBack!
THE ARRL HAS FILED a Request for Issu­
ance of Declaratory Ruling with the FCC
that asks the Commission to exercise pre­
emptive authority over state and local zon­
ing regulations which affect transmitters
and antennas used in the Amateur Radio
Service. File formal comments (an Ofiginal
and four copies) with the Secretary, FCC,
1919 M Street NW, Washington DC 20554;
refer to PRB-1 . The deadline for comments
is December 14, 1984.
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Robin Rumbo/! WA4TEM

1134 Clade Hill Drive
Knoxville TN 3791 9

A Times Square Data Display
Build this scrolling touchtone decoder for your fa vorite repeater.

What you see is what you hear.

Fig. 1. Block diagram of the M-956.

• 13 Magazine· December,l984

used for sequence program­
ming (which will be explained
later).

A useful feature that I in­
cluded was that of code
matc hing. A given sequence
of numbers ranging in length
from 1 to 16 digits may be
programmed easily into the
un it Then anytime that ex­
act sequence of numbers is
received, the circuit will ac­
tivate an alarm line. This
feature is ve ry handy for
severa l purposes. For exam­
ple. it can be used to du mp
an autopatch when an ille­
gal phone number is dia led,
or it can be used to set off
a larm bel ls and sirens when
a malfunction code is re­
ceived on a te lemetry down­
link, or it can be used to un-­
sque lch a station's speaker
when an access code is re­
ceived. I am sure you can
think of many other uses.

The Circuit

When I sta rted to design
this c ircuit, I came to rea lize
that a standard shift-registe r
design would require at
least 21 integrated circuits.
That's a lot more wiring than
I wan ted to do. Since I am
an advoca te of the KISS
design philosophy (Keep It
Simple, Stupidll. I decided
to utilize the ma rve lous
power of the microproce s-­
sor to simplify. Using the In­
te l 8748 microprocessor, I

STOOO!l[

ClEAR

00

•

Features

This circuit will display in­
coming touchtone digits be­
ginning on the right side of
the dis play and sc rolling
them to the le ft as new dig­
its a re rece ived. The ci rcuit
shown in this a rticle is ca­
pable of displaying 16 digits.

The circuit has several
display-con trol buttons. A
CLEAR button bl anks the dis-­
play and reirutializes memo­
ry. The SH IFT button will
shift the entire display to the
lef t one place and insert a
blank charac ter on the right
end. A MATCH button is

pla ins a ll about telephone
lines and signa ling standa rds
and has plenty of touchtone
applications circuits .

vP V"O VNA

Co. of Kirkland, Wash ing­
ton, will surely put a seve re
c rimp in the 567 tone-de­
coder business. Priced at
only S22.75, the TRK·956
comes complete with an
M-956 single-chip DTMF de­
coder. a 3.58-MHz crystal.
and a 22-pin IC socket

The M-956 decoder is a
CMOS chip tha t includes a ll
filte rs, decoders, and timing
circuits needed to imple­
ment a complete 16-digit
DTMF decoder. Its block
diagram is shown in Fig. 1.
The decoder requires only a
single + 5-volt supply and
has a measly current drain
of on ly about 10 rnA! By the
way, Teltone includes with
each kit sold the ir SC·1 ap­
plication guide which ex-
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This is a project for re­
peater operators and

people who want to see
what they hear on repeate rs,
namely, touchtones™ . It is
a Times-Square-style scroll­
ing touchtone data display.
It is a lso a project tha t I
wanted but kept putting off
for a ll of the 12 yea rs that I
have been designing and
building autopatches and
touch tone repeater control­
le rs. 1 could never justify
dedic at ing a touchtone de­
coder to a function like this.
Touchtone decoders were
just too expensive , finicky,
or bulky.

Well, things have changed!
With its recent introduction
of the TRK-956 DTMF (touch­
tone) decoder kit. Teltone



•••
" ". 0

,~

•

- 'N_
• •

.'.-••

.'..••

••
NO

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

• •"i'-- 'o- .· "•

.'~o'_.

! ~''-- ..J

o:; ~

"•· ,
I: ~~,,.
••

•
2
o••

>

;.: N ~ ~

.. .. 0 ",
00 0 0:;

• >••

>• ••
•
• ••

"•>-- ., .
" "

~ f>'----'-·+-':H
•

• ••

•" ,
•

• ••o

•
"•• •- ,
•• ••

• •,

Fig. 2. Schematic diagram.
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Software

Since I am using the same

was able to bring the c ircuit
down to just four ICs, which
IS just about right for two
evenings' construction time.
The schematic is shown In

Fig. 2.

The 8748 microprocessor,
or course , control s it all. It
rece ives the binary data
from the decoder, trans­
forms the data into 7-seg­
ment form , and then routes
the proper display data to
the segment drivers at the
same time that it activates
the appropriate digit driver.
Every time a new digit IS

received, the microproces­
sor chec ks the current ly dis­
played data to see if it
matches a preprogrammed
sequence that may have
been stored in memory pre­
vious ly. If there is a match,
the a la rm line is set to a high
state. The microprocessor
a lso reads the switch inputs
to check for any incoming
commands. It does a ll this
man y times per second, so
quickly in fact that it has no
troubl e keeping up with the
fastest autod ialers (about 16
digits per second).

I chose the 8748 for the
job because it has all the
ROM, RAM, and I/O capa­
bility needed on a single chip.
I a lso had one in the junk
box! Hi ! I realize th at not
everyone has capabilit ies
for programming EPROM­
sty le microprocessors, so I
will offer preprogrammed
units at a reason able price.

In addition to the m icro­
processor and the tone
decoder IC, I used a CD4515
CMOS a-to-te-line decoder
to expand the output capa­
bility of the microprocessor.
This IC has the capability of
driving 16 output lines.
These lines then go to dis­
c rete transistor digit drivers
(Q1-Q12) which supply cur­
rent to each display digit at
the proper time. The micro­
processor itself drives the
7-segment driver transistors
(Q1 3-Q19).



microprocessor for data dis­
play and telemetry transmis­
non. I started the program
(below) with a fast check to
see if transmit or receive
mode was selected. This is
indicated by a high or a low
on pin 24 of the micropro­
cessor. If the input is low.
the transm it routine IS se­
lected . Otherwise the pro­
gram for data display will be
executed. The program then
initializes registers and mem­
ory space. Anytime the
CLEAR button IS pressed.
the microprocessor will re­
set and re-exec ute this tnt-

tia lization sequence, thus
clearing the display and
memory.

l ines 180 through 270
comprise the main loop. Ev­
erything e lse IS In subrou­
t ines. The main loop ca lls
the display rout ine. DACN,
checks to see if all digits
have been displayed, and
then checks the INT input to
see if there is a new digit in­
coming. In th is way. new
digits are read in only at the
end of a display multiplex
cycle. This is done to mini­
mize display fl icke r and

keep each digit at equal
brightness. The command
switches are then checked.
If no commands are incom­
mg, then the program just
executes the main loop
again .

The SHIFT subroutine,
lines 280-520. shifts a ll data
down one location in memo­
ry when either a new digit is
received or the SH IFT but­
ton is pressed . A new digit is
stored In the now vacant
first memory location. If the
SHIFT button was pressed, a
blank is put in the first mem­
ory location ,

The digit-display subrou­
tine. DACN (lines 580-7901.
pulls the digit to be dis­
played out of memory,
looks up its 7-segment repre­
sentation In the decode
table (lines 1090-1250), and
the n outputs the digit ad­
d ress and the proper 7-seg­
ment code. Since the " and #
figures cannot be displayed
on a 7-segment display. I
replaced them by the " 0"

and "-" characters. respec­
tively. I also chose to dis­
play the sixteenth digit " 0"
on most pads. as blank. Im­
bedded In the DAC N sub-
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Program Mernof)'

000-013 Inlliatizatioo routine
01 4-026 Main loop rout ine
027-040 SHIFT subroutine
O4 E-Q54 Button shift routine
055-072 DISPLAY DIGIT subroutine
073-091 HOLD subroutine
092-0AC CHECK subrout ine
OAD-OAE XMIT VECTOR
OAF-OEF Unusecl
OFO-OFF Seven-segment decode table
1oo-3FF Unusecl

Data Memory

00-07 Register Bank 0 (RO- R7)
08-17 Slack
18-1F Register Bank 1 (UnuSed)
2O-2F MATCH sequence storage
3O-3F Display digit storage

R89lster Usage

FlO = General use
R1 _ General use
R2 = Loop counter
R3 _ Display memory address pointer
R4 = Sequence length counter
R5 _ Loop counter
R6 = General use
R7 = MATCH sequence length storage

Fig. 3. Memory-usage chart.

The touchtone data display.

routine is a small delay rou­
tine. lines 730-780. which is
used to slow down the mul­
tiplex rate. Too fast a rate
limits digit brightness, while

too slow a rate would cause
noticeable flicke r.

The HO LD subroutine.
lines 800-1000. moves what­
ever numbers are currently

".

,
-

" -.... ..
• • ."• • •

on the display into sequence
memory when the ~TCH
button is pressed. It also sets
a flag. FO, which tell s the
program to check the dis­
play digits against th is mem­
ory for a sequence match
anytime a new digit is re­
ceived.

The last routine. CHECK
(lines 1010-1 180), does the
actual comparison of dis­
play da ta and memory data.
If a match is found, the

ala rm bit is se t. Otherwise
the alarm bit is cleared. Fig.
3 shows a memory-usage
chart.

Construction and Operation

A printed circuit board
was developed for this cir­
cuit and is shown in Fig. 4.
Fig. 5 shows the parts place­
ment. Note that the circuit
board does not include the
display LE Os themselves.
Because of the wide variety

Fig. 4. PC board.
73 MagazIne· December, l984 11



DIGITS I THRU 16

I 16 15 14 13 12 I I 10 9 8 7 6 5 4 3 2

I ~3 I
R2 I R4
I I

¢ 9 9 99 9999 ¢ ¢ ¢ ¢
I

R8
I

, I ' I IR31 R33 RI

R~ 2 I R~4 I

MATCH

'--< AUDIO IN

ALARM

G
I

I R30
C7 I
I~T

"7h-C8-•- C6-

- X2-

IC2
874 8

IC 3
C0 4 515

A C
B

~\
-

~ f

r 5V -R28-
B C\O -R29-

A
E

~
ICI

IM-956

-C9-

POWER
ON/Of f

7805

o

•-C3 -

HEATSINK~

0
013

0 • - RI3- -0- -,
014 R20

b • -RI4- -0- -, "01 5 R21
c • -RI5- -Q- , <,

TO 0 16 R2 2
QISPLAY d • -RI6 - -Q- - "-

SEG MENTS 017 R23-• • -RI 7- -Q- -
018 R24,

f • - RI8- -Q- -R25-
019

9 • - RI9 - -Q- -R26-
CBE

I
C4

.'

7 - 25VOC _--------'
SUPPLY

Fig. 5. Parts placement.

of LED displays that may be torvpe to only 12 digits .
used in this circuit. I decided Simply leave out any digit
not to design a PC board for drivers at the left side of the
them. Any common-anode display that are unused.
LED display may be used. If The S-volt regulator chip,
you decide to use the IC4, can get quite warm dur­
popular mu lti-digit stick- ing operation since the cir­
type displays, make sure cuit d raws about 250 rnA.
that they are the multip lex Because of this, a heat sink
type and not the direct-drive should be included. The PC
type. Wha tever display you board layout incl udes space
choose. wire all segment fo r a TO-nO-sty le heat sink.
lines in parallel and bring The re are seven jumpers,
out a ll anode lines separate- labe led A-G, which should
lv. Your d isplay may be any be install ed on the board ei­
length you c hoose up to 16 re- a ll other components are
digits . I limited my first pro- in place.

12 73 Magazine · December, 1984

Initial power-up should
be preceded by a voltage
check with IC4 in place and
IC1. rcz. and le3 removed
from their sockets. Check
the power pins for proper
vo ltages. These les are get­
ting less expensive but still
a re not cheap enough to
blow because of a wiring e r­
ror o r solder bridge1

O nce the vo ltage check
has been successful ly com­
pleted, d isconnect power
and install all les in their
sockets. Note that IC2

points the opposite direc­
tion of 1C1 and IC3. Apply
power. If all is well, the dis­
play should come up blank.
feed a source of touchtone
audio to the decoder. The
decoder requires an audio
voltage in the range of
about 150 mV to 2 V pop. As
each digit is received, it
should be d isplayed at the
right end of the display. Suc­
cessive d igits will cause pre­
viously rece ived digits to be
shifted one place to the left.

Pressing the SH IfT button
also will cause dig its to shift
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Direct access keyboard tuning
brings a new level of simplicity
to shortwave radio.With the
Urnden' Bearcar OX l000,diahng
in the SSC in London is as easy as
dialing a telephone.And you can
switch from the SSC to Peruvian
Huayno music from Radio Andina
instantly. Without bandswitching.

Featuring the innovative micro­
processor dlQltaltechnology made
famous by Uniden' Bearcat: scan­
ner radios, the OX 1000 covers 11

10 kHz to 30 MHz continuously,
with PLLsynthesized accuracy. Sut
as easy as it is to tune, it has all
the features even the most sophis­
lieated "OXer" could want. 10
memory channels let you store
favorite stations for instant recall
-or for faster "band-scanning"
during key openings. The digital
display measures frequencies to

1 kHz,or at the touch of a button,
doubles as a two time zone, 24­
hour dig ital
quartz clock.
A built-in timer
wakes you to
your favorite
shortwave sta­
tion. Or, it can be programmed to
activate peripheral equipment
like a tape recorder to record up
to five different broadcasts-any
frequency, any mode-while you
are asleep or at work.

The OX 1000 also includes
independent selectivity selection
tohelpyou separate hrgh-pa.vered
stations on adjacent frequen ­
cies. Plus a noise blanking
system that stops Russian pulse
radar interference.

There's never been an
easier way to hear what the world

has to say. With the Uniden '
Bearcar OX 1000 shortwave

radio, you have direct
access to the world.

For the name of your
nearest retailer dial toll-free
... 1-BOO-SCANNER.

Frequ.ency R.n~: 10 ~Hz 10 30 MHz COOl,nu­
ously Tuning : Drect kcy tJoard entrv. seecreoe
3 or 24 ~Hz per revcsunon ~ nob l unlng. or manual
step luning m seecteoie 1-99 kHz steps S.n,l­
livity: lO IN AM. 05 p V CW/ SSBI ~ M 16 ·30
MHl Image and IF Rejecllon: 70 dB or more
Memory: 10 tl l;1quency capac ity Frequency
Stability: Better man 100 Hz alter warm-up
Mode, : AMILSBiUSBiCWIFM AGe : Serec t
d~efasllSlOw reeese tomes Filler Bandwidth. :
27 kHl 6 kHI and 12 kHz Filler Selecllon
Independent 01Mode.

•
unl

•

Uniden' Corporatl()fl 01 Amenca,
PI!.sonaJ CommumcatlOnS D1"';sion
6345 Cas~eway COurt,
Ind,anapolis,IN 46250

"=.-.=z :lX1OOO 1- ~-;~ -1-':"--lW'-j--;-I' 'I '1-
~182JI411 . . '-,...... .._- - ..- -""'" --~-- -_...

•• •• ••••••••••••••• ••••••• • •

I
.
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NOTE: The crystal. Xl, and 22·pin socket are inc luded in the TAK-956 kit available from
'rettone c oro., PO Box 657. 10801 120lh Ave. NE, Kirkland WA 98033-0657; (206)­
827-9626.

left, but in stead of a new
digit a ppearing, a blank will
be inse rted at the right e nd.
This SHIFT button is very
handy to insert bla nks be­
tween incoming digits. It

to clea r the d isplay and
memory. Then enter in the
code that you want recog­
nized. Do not e nter any ad­
d itional digits o r blanks that
you do not wish included in

may also be used, when held
down, to te mpo ra rily freeze
what is on the display.

To program the unit to
recognize a specific code.
f irst press the CLEAR button

Conclusion

I wish to thank Paul Ha m­
ilton WD4MQQ for his ex­
ce lle nt photographic assis­
tance and his PC board ex­
pertise. I also wish to thank
Bill Kaylor W9DSM for de­
veloping the PC board lay­
out and a lso for his nagging.
which made me fina lly build
th is thing.

As 1 mentioned previous­
ly, I will make ava ila ble pre­
programmed and tested 8748
microprocessors for SSO.OO.
Printed c ircuit boards are
S10.00 each.•

the sequence. Then press
the MATCH button. From
now on. any time that that
exact code is received. the
alarm line will be activated.
Each time the code is recog­
nized. the alarm line will
sta y activated on ly fo r as
long as no additional digits
a re received. The matching
process will be deactivated
a nd me mory purged when
the CLEAR button is pressed.

Cost
• .96

.42

.60

.16

.24

.34

.36
4.00
1.75

22.75
50.00
2.49
1.59

16.00
.4'
.33

10.00
.25

Parts List

Description
Resistor. lk Ohm. V. W, 5'1.
aes tstor, 27 Ohms. Yo W,5%
ResistCK, 3.91< Ohms. V. W,5%
cececuoe. 22 pF. 50 V disc ceramic
Capacitor• .01 fo'F, 50 V di sc ceramic
Capacitor. 1 ",F, 16 V electrolytic
Capac itor 10 ",F. 25 V electrolytic
Transistor, PNP 2N3906 or equivalent
Transistor, NPN 2N3904 or equiva lent
TRK-956 DTMF decoder kit
8748 microprocessor (see text)
CD4515 CMOS decoder
LM7805 5-volt regulator
LEO. 7-segment common anode di splay
4O-pin IC socket
24-pin IC socket

PC boa'"
Heal sink, T·220 style

DesignalkJn
A1 -R12, R31- R34
A13- A19
A20-R26, R28--R30
C7.C8
c i , CS , C9
C2,C6
C3, C4
0 1- 0 12, 0 20-0 23
0 14-019
IC1
IC2
IC3
IC4
DIG1 - DIG16

Quantity
16

7
10
2
3
2
2

16
7
1
1
1
1

16
1
1
1
1

•

The Best Active Antenna
COSTS LESSI

ATV TRANSMITTER/CONVERTER

ALL YOU NEED IN ONE BOX

$399 delivered
TC·1 p lus

• OVER 10 WAns PEP OUTPUT. Crystal controlled coounuocs
duly lransm'lle r Spec, fy 43 9 25. 43 4 O. 4 26 2 5 standard Of other
10 em necueocv 2 ' reQ Opll<)n add 526

• BASE, MOBilE. o . PORTABLE . Use the bu,Il,n AC supply 0'
exlernal 138 vee Do parades. Marathons. CAP searches. etc

• TWO VIDEO AND AUDIO INPUTS 1o. c amera. TYRO. VCR. Of
comp ute . W,de bandwidth tor broadcast Quality color ...«reo and
comp ute. graph ICS Standard broadcast subcaenee sound wh Ich ,s
heard tbru the TV speaker

• RECE IVE ON YOUR STANOAROTVSET l uned 10 Channel 3 Of 4
Seoamv e vanca o tu ned TVe -2 l do wnconverte r cove rs s,mple~ and
repeal er freq o ver th e w ho le 4 20 ·4 5 0 mHl 70 em amateur band

• ATTRACTIVE 10 .5 .. 3 .. 9 CABINET.

'h~ rM'W ARCOMM " ... ulin
lun..d ..nl ......./pr~..<Io, ~ the
mo~1 u',s<llile, b~l pt",frumins
u nit .luil..bje. Ide,,1 fo r U"'· ""h"."
oUI~id" antenna•• 'e nol po~,a"e .

HA'UKES:
;n<l..di,,~ n n "c .od. P''''

CALL OR WRITE FOR OUR CA ' ALOG Of mo,,' ,nl,, ' mat,on on
AI V antennas. transml' modules. cameras.. ..IC or .... ho " on ," you, a'ea
S.·.. chapte r 14 1984 ARRl Handbook

TERMS V,sa. Masle.ca'd 0 ' cash only UPS COOs by ,elephone Of m...1
Poslal money oroees and lelephone cece rs usual ;" sh,ppe<j ""lh,n .. da~ All
o' h." cneces musl c rea- b<"lo<e sh,pmen, I ' ansml'l lng eQu,pme nl sold only
to IIC,,"sed ama'eu ' s . e"hable '" 'he 1984 call book

• l u" .... ';«1 k i t, Ih, .. tl Mit, ," f"", b.. . h

• Imt"'''''' 1/1 .........';~"I ."d ""'K" ''"'PO'''''' 01 '''y ,.... ..,,,..,
• """1'''''1' to I"". .." .., 1.""·"",,,
• t",...n.1 ,,,,,,",,,oping .n' n. pr....Kf<o<. .." ..I"'nt .......1"
• .....",I>.d ""'1"" '''' ~ ' p<o.odPoll", ..p 10 , ........~....,

• Op.-<.,.... on ,,,,...n.tI, .01, " , 1_ oncfud.-d) '" ,,(~...
• I\l otdopt n<Iud.-d .. no ....
• 1..1 , _ mon<h ~'""""" ,.
• I .... .u.- ,<'fu<n P'''''''s<- II _ .omplr<o+,- nli.-d

To , wnd ,....., -, pluo $1.. ohippinl

P" "..&d ' ''''" 1••. Ooo";."q",",,, in••...1(8 18 ) 447-4565 m-t 8 am ·6 p m psi.

P.C. ELECTRONICS
To m W60RG Maryann WB6YSS

2522 Paxson un.
Arcadia CA 91006 ARcomm 24 V.n~ Strff't

L"w~lo""n, PA 17044
(717) 1.-.n)9

-",
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The tc-74S repMaenh a
majof bNakthfough In ttl. hom
Induliry...a full featured HF bose
stonco transce iver with a com­
b ination of sta nda rd fea tures
found on no other tra nsce iver in
its price renee

Compare 1tIe••••cepKona!
tfarMkll'd r.aturH:

• tOOIOu - JOMHz Receiver
• 16 Memories
• 11Xr1. Transmit Duty Cycle

Transmitter with ellceplion­
a lly low d istortion

• IF Sllitl AAO Panband Tuning
• l!eceiV81' Preamp
• tOHz/5OHz/1KHz Tuning RaTes

with 1MHz band steps
• Adjustable Noise Blanker

(wi dth and level)
• Continuously Adjustable AGC

wilt! on OFF position
• kill 'unction Metering witt! a

bulll· ln swa Bridge
• Optional Intemol AC PowerSo..,.,

other Standard Feo1Ufft.
InCluded as standard oe

many of the recrures most cseec
lor by eeceeercec hom rcoc
coecrco: dual VfOs. RF speech
compressor. tunable notch filIar.
all-mode SQuelCh. program
bond scan. rreroov scan
( frequency and modes are
stored), receiver and tronsrrutter
incremental tuning and VOX

iCOM's proven tra nsceiver
design s and technology are
used in the 1(;·745 all hom bond
tra nsce iver wtJiCh includes sse.
ON, RTTY. AM recewe and on
cctcocr FM plus a 1CO<HI to
30MHI general coverage receiver

tCOM ......m.
The 1C-745 is compatlt>1e

Wllh ICOM's fIJI line of standard
HF accessories

eccesscoes available
ecnoe the IC·PS15 base supply.
1C-PS30 system power supply
(SWitching). 1C-PS35 internal
power supply, the IC-2KL linear
a mplifier, AT1QO automatic
antenna tuoer. ATSOO automatic
a ntenna tuner. HPl headphones.
and HM12 hand or SM6 bose
microphone

0pK0n• . The EX241 roox er
and EX242 FM reoocne. plus a
wide vanely of filters lor sharp
oudiO reception are available

-6c:l8 Cent...
FlIIef WIdth Fr~. MHz
FL45 SOO Hz 9.000
Fl53A 270 Hz 9.000
Fl44A 2.1 KHz 0.455
Fl52A 500 Hz 0.455
FLS4 250 Hz 0.455

The ICo7., is the ooly trans­
ceiver today that has such
reotoes standard.the number of
conoos and occesscees availa­
ble and such on affordable
,,"CO

.... 324

ICOMA.merico,lnc_2 112·116m Ave NE, ~le¥..Je, WA Q6004(206 )4.s.~U' / 3JJ1T~[);ve,5uireJ07 , Dallas, IX 752;)4(214)620 -27&0
...1I/Q..cl \p«mc"""",0... oppr<»otn:>.. ond \U:lJ."" '"~ ""TI>ovI """,,,. 0' ct>''JO'>On "'1ICOM rod.".~tIy "l«~~cc'~10m",,... ........"'" ~"""'"

7451283
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Better communications start with your subscription

to 73Amateur Radio's Technical Journal
---------- - --- - ------- - - --- ------ ---- - - --- - ---

Start my no-risk subscript ion today and send me 12 issues o f 73 for $ 19.97. I understandYES ' that with payment enclosed or credit card order I will receive a FREE issue making a
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"TWO-TWO-FIVE"
* No Receiver Mods

* Mobi le or Fixed

* 12 VDC Operation

* Digital and
Circu lar Display

* 90 Day Warranty

RTTY/TU-1200

Now you can owo yOll Jown "' SO' Your computer and any
In lerlace pius our menu dnven. mactline tan~ u"ge RadIO Bul·
let" Board Service settware w,l 'l've you and your "'SOuse rs
a powerful maIlbox With the 10110""lnOfeatures

• R~d . wflle & oeete messages
• list a directory 01 a ~ messages
• Scan di rectory 01 messages
• User selectable baud rates
• Au\omilllCdale and time keePI ng
• setomatc tune oul teature
• Automatic ID 01 your call
• Automat IC indlcallOn 01 mem ory used
• 3 moces • MSO. SYSOP & DirK! RTTY
• Works With or W1thout disk dme
• Spec,ficaMv for VIC 20 (8 k min) or C64

Sojtwate pacicage illC ludes - manual, program disi<ene or
cassette and interlace catJle $58.95 plus $1.90 postage

(Kantronlce Interlaces add $li95)

V
. Ph. (81 8) 957-7550
Id-Ccm

COmmUl']lc:otlon
3131 f .. ltIllllh.d. , I' M· U Cresunb, Col. 111214

• BAUDRATESTO1200 ASCU

I. J
& BAUDOT

. • ';'.d,... •TTL & RS232 110

1-800-HAM-RTTY • BEll 202 COMPATI BLE TOMES

FLESHER CORP. • P.O. BOX976 • TOPEKA, KS.

' TRADEMARK

*RS232C Computer
Interface

* Synthesized Voice
Doppler Direction
Finding

* VHF and UHF
Coverage

dataLOG $39.00
Bdd SI.50 for postageand handling

dataLOG
P.O. Box 10531 . Jacksonville, FL32247

• Twenty·lour hou r clod
· Up to 1550 aso's per disk
· AU10log "MME. DATE. a AND and MOOE
· Insta nt file scan lo r previouS Ooo's
· seerce by CAll. PREFIX or DATE
• Edit. update OSO/OSl information
• Seven printout rout ines includ ing AlPHASORT
• Complete lIocume ntation 'jn<;llIl!!ld

TRS80* RTTY/CW

".:a• .:a.III:e _ ...__ --
Amateur Radio Logbook program for
the Radio Shack Color Computer with
32k RAM, one or two disk d rives and
optional printer.

• ROM·1l6 ~~~!• RTTYICW ~ OF TAN DY CORP.

FLESHER CORP. • P.O . BOX 976 • TOPEKA, KS.
1·800-HAM-RTTY ... 30 7

New Technology (patent pending) converts any VHF or UHF FM receiver into an
advanced Doppler shift rad io direction f inder. Simply plug into receiver's antenna
and external speaker jacks, Uses four omnidirectional antennas. Low no ise. high
sensitivity for weak signal detection , Calf or write for full detaifs and prices.

rl DOPPLER SYST EMS . INC. 5540 E. C ha rter Oak. (602) 998.1151t-' ... 425 Sco ttsdale, AZ 85254

Me. l ,,1 Hre v C'~"P"""'v ~,,'o<n~"c band~w"ch,,>g

80 """.'gh '0 pl.... 30 noete's Out"""'o,m~ ..,, 4 - "nd

r; """'" ·" a,,·· ve"'ca's of CPmpa ,a bl" s"". Th'....""'>;fs
,n use wo<ld""'de ..""'" O""COm "", '81' 160 "",'e '
opt",n a va"abOe ,"-',..." 'e""f" ""s to< ' e "'3,n,"9 W"'R e
b<, ndS CO<"'''\! soon He'gh' · 26 tV7 6 ""'te's_g uv'''9
no' ,equoroo ,n.-nos' ,nstatlat.on•

Mode' 2 MCV ·· T'Qnolx.>ne' · - _ o<n"""""'t~.,~' COIb""a,
g a,n v<ort",~1 fo< 2 '''e'",. h~",n" ",~ same ga,,' a.
'k.>u".".% ~.. ' v"., ,,. bu' ' M pa ,,,,,,"" ··" ombono"

p t,,, ", ng s"",'.'" " 'lOwS ",~ ,ad,a t'" '0 ,," " '"'' u" b ,oo.e n
by ,,,, ul,,o<xs f", ,,,,, ..mum '"~'X1''' ,n .."g h "","""s . No
e<> 's ··,.uno'"" , ...",,,,1"·· "'.""""",,.... ,,,'" "<lju"t~b'"

garron " ,.,,,,'c;h '00- c"",p'e ' e D.C. W"w~''' '9 ~ "d

lawest , >oss ',"e S W R H~<g'''' 9.8 fV2 98 " ,.",,'~

BUTTERNUT
ELECTRONICS

405 E. Market St. Lockhart, TX 78644

A ll a UTTE RNUT ANTEN NAS use S1 ~,n l".s .,~..,
ha ' dwa'e and a,e qu" ,a ",~eO to' a fu ll ye a, Foo- !u" t,."
'nfoo-mohO" on It,,,,,, and o , h", BUTTERNUT P.-OOl>C'S
w "t.. f", "''' H1 EE CA TALO G'

Gr••t for the road
and for the home.
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Color Computer SSTV: Part II
Complete the picture byadding weather-satellite facsimile

to yournew color SSN system.

Editor's note: Part lof this article, detailing a complete color SSTV Interface, appeared In the November, 1984, issue of 73.

Photo A. An in frared (lR) v iew of the N W quadrant o f the
earth as transmitted by the GO ES E spacecra ft using the
W EFA X imaging format. A major frontal system can be
seen wrapping around from the Gulf Coast up into New
England. Broken fronta l acti vit y can also be seen in the
Rockies and Plains states. Although some of the gridding
o f state borders and other features can be resolved, one of
the higher-resolut ion formats (see photos) would be re­
quired to capture aU the details in a picture of this t ype.
18 73 Magazine· December,1984

Photo B. Full-frame display o f the NW Quadrant of the
earth as seen by GOES E in visible light. This image covers
the same area as Photo A bu r visible-light imagery is ra rely
gridded. Even with the fuff-frame display the resolut ion
achieved exceeds that of some smalf CRT display systems
and is ent irel y adequate for most uses.

Thousands of a mateurs
a nd non-ama te u rs a like
track the many diffe rent
kinds of weather sa te ll ites
now in o rbit. and what has
been needed for years is a
nice. simple, and ve rsatile
disp lay syste m that wo uld

the next " new" applicatio n
considered was facsim ile .
HF FAX operation has never
had much of a fo llowing
a mong amateurs but there is
one area w he re a mate ur
FAX techn iques are boom­
ing -weather sa te llites.

Dr. Ralph Tagg;Jrt WB8DQT
602 Jefferson
M ,lw n M / 48854

face, SSTV software, and
high-resolution display board,

Clayton W. A.tKam~ K6AfP
1758 COfmtock Lane
San Jose (A 95124

W ith the in itial success
of the K6AEP inter-



Photo C. A NOAA 7 visible-light APT pass showing the
east coast. Delaware, New Jerse y, and Long Island show
quite clearly in this full-frame displa y but m uch of New
England is buried under a meier cyclonic storm system in
the process of moving out to sea. Lake Erie and Lake On­
tario are visible at the top center o f the displa y.

handle pictures from all of
them! K6AEP was certain
that the SSTV so ftw a re
could be modified for FAX
display. and WB8DQT was
equally certa in that a multi­
mode satell ite inte rface
could be designed to take
advantage of the CoCo<!l as
an image processor and dis­
play system.

With the two of us mad ly
experimenting in our areas
of expertise. we soon had a
workable system up and
running. and the resul ts ex­
ceeded all of our expecta­
tions! With the sate ll ite in­
terface to be described th is
month (and with the high­
resolution display board de­
scribed in Part I) you can be
scan-converting al l types of
US and Soviet weather-sa tel­
lite pictu res in no ti me at a ll!
The mix of features avail­
able with the current soft­
ware is mind -bogg ling
compared to conventional
techn iques! Some of these
features include:

• Full-frame d isplay of im­
agery from all current op­
erational sa te ll ites . These
incl ude both geostationary
(US GOES. Eu ropean ME­
TE O SAT, a nd Japa ne se
GMS) and polar-orbiting
spa ce craft (US T IRO S!
NOAA and Sovie t METE­
OR).

• The ability to capture
extremely-h igh-re sol ution
subse ts o f any images th at
exceed the theoret ical re­
solving power of the image
format.

• Two different kinds of
false-colo r display.

• The ability to generate
hard copy using a graphics
printer.

This is a mix of features
you ca nnot find in any
available display syste m.
bu t there is even more! If
you combine the SSTV in­
terface (Part I) with the sat­
ellite interface to be de­
sc ribed here. you obtain
the foll owing add itional
features:

• Complete HF FAX d is­
play capability for w ire­
photos and weather charts .

• The abil ity to record or
tra nsmit weathe r-sate llite
pictu res in standard SSTV
formats.

All of thi s may seem like
quite a tall order but we
can deliver - a s we hope to
demonstrate he re. Let's get
fired up and see how it's
done!

The Satellites

The o ne thing we do not
have the space for is a de­
scription of the various sa t­
ell ite systems and image
products. Your best source
of information in that area
is the New Weather Satel­
lite Handbook, avai lable
at your local libra ry (out of
print). This publication pro­
vides all of the infonnation
on the satellites, their video
formats, tra ck ing and an­
tenna alignment. construc­
tion of receivers. a ntennas.
test equipment, and a full

range of construction pro j­
ects for FAX and CRT image
display. If you are into satel­
lites. you probably have the
book already and can move
directly to the CoCo scan­
converte r project If you are
new to the game. you had
better find a copy so that
you are ready to go when
your hardware is on-line.

The Weather-Satellite
Interface

At thi s point we will deal
with how to co nd ition and
process the sa te llite signal
for proper inp ut to the
CoCo. Sa tell ite mode is rel­
ative ly unim portant in the
d iscuss ion wh ich follows.
Simpl y keep in mind that
we are dealing with an am­
plitude-modulated 2400-

Hz tone (black - rruru­
mum and white - maxt­
mum) with line rates of
e ither 120 o r 240 lpm
(equivale nt to e ither 2 or 4
Hz).

Each of the circuit de­
sc ript ions to follow has
seve ra l sect ions. The Func­
t ion description tell s what
the circuit does; the Opera­
tion section desc ribes how
it works; the Construction
section will describe any
spec ifics that need be ob­
served in lay ing o ut or wir­
ing the circu it; the Ad;us t­
ment sec tion tell s how to
set up that part of the sys­
tem. Actual operation of
the comple te interface will
be described under " Sys­
tem O pe ration."

Fig. 1. Automatic gain control.
73 Magazine. December, 1984 19

• Com puterized " zooms"
on any portion of the im­
age in memory.

• The abil ity to rota te im­
ages by 180 degrees, thus
e liminating the upside­
down pictures charac te ris­
tic of south-to-north polar­
orbiting passes.

• The c a p a ci ty to en­
hance the contrast of the
sa te ll ite p icture - a re a l
boon in the case of in fra red
polar-orb it image ry.
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Mal ....Board Pinouts

Table 1. Packaging data.

which provides atten ua­
tion as a linea r function of
the control voltage on the
age bus. Fro m the attenu­
ator. the signa l is routed
through a three-stage age
amplifie r (Ql - Q 3) with a
fixed vo ltage gain of 100.
Normally the output of this
amplifier is about 2 V pop.
The am plifie r drives the
age detector (Q4) which de­
ve lops the age contro l volt­
age o n its co llec to r. The at­
tack time constant of the
detector is a fun ction of C6
and R1 4 while the decay
t ime co nsta nt is dete r­
mined by C8, R15, and th e
se ries res istance of R3 and
the SQ.-mic roamp age me-­
ter (M1).

If the peak input signa l
should increase , the age
bus voltage will rise, in­
c reasing the attenuation in
the diode network and low­
e ri ng the output of the agc
amplifier to its previous
va lue. Simila rly, should in­
put peak level decrease,
the age bus voltage will
drop, decreasing input at­
tenuation and raising the
output of the age ampl i­
fie r. The output of the age
amplifie r c ha in , ma in­
ta ined at a rela tive ly con­
stant peak level , drives the
remaining video circuits at
point (1 ). The age meter
se rves to indicate the age
contro l voltage and is used
to ensu re that input signals
prod uce cont rol voltages
in the most linear portion
of the agc response curve
(1-2V).

Cons truction . Note that
Q4 is a PNP tran sistor and
must be installed with its
emitte r on the 12-V bus .
Al so note the pol arity of ( 6
which is o riented diff erent­
ly from all of the othe r tan­
ta lum coupling capacito rs .

Ad;ustment. For best re­
sults, the output from the
rece iver shou ld be tapped
at the top of the vo lume
contro l t hro ugh a .1-IJF
coupling capac itor to pro­
vide a constant output lev­
el tha t is independent of
the receiver volume-con-

Automatic Gain Control
(See Fig, 1)

Function. Since weather­
sa te llite video involves am­
plitude modu lation of an
audio tone , the va rious
video circuits a re sens itive
to peak subcarrie r level s.
With multipl e sate ll ite vid­
eo so urces, d ifferent re­
ce ive rs, tape systems, e tc .,
constant readjustment of
video-input level s wo uld
be required to ma intain
a n acceptable gray-sca le
range. The automatic-gain­
control Iagc) circu its pro­
cess signa ls of va ry ing lev­
els, delive ri ng a signa l of
constant peak ampl itude
to the rest of the video pro­
cessing c ircuits. Thus the
video sys t e m fun ct ion s
with minimal adjustment
ove r a wide range of input
levels.

Operation. Video from
the receiver is routed to J2
(Rece ive r) with J1 (RC In) in
parallel to provide the ca­
pabil ity to simultaneous ly
display and record rece iver
signa ls. Video from the
tape recorder is connected
to J3 (RC O ut). Selec tion of
e ithe r rece ive r or recorder
video is by means of the
ReV/Tape sw itc h (S1 A).
The video line from the
switch enters the inte rface
boa rd at pin E with th e Agc­
Thre shol d control (R1 )
functioning as a load.

From R1, the signa l is
routed through a two-stage
d iode network (D1 - D4)

out designations in the fol­
lowing desc ript ions a re a r­
bitrary and the actual pin­
outs on you r board will
have to be re lated to these
designations . Table 1 is
provided to summarize the
pinout designations used in
the descriptions to foll ow.
This information can be re­
lated to your board docu­
mentation or consulted as
you work up your own lay­
o ut . A list of ve nd o rs
known to be su pp lying
boa rds , kits , and wired­
and-tested units is includ­
ed in Part I of this a rt icle .
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prototype ca rd or on a PC
board avail able from one
of seve ra l vendors. The pin-
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110 Function
Ground
+ 5 V (If regu lator off board)
+12V
- 12 V
Video In from S1A
Age meter
Contrast control
Contrast control
Video out to J7
Clock out to J4
Clock out to S1B
To Phase switch
To 1201240 Ipm switch
Sync out to J6
To Reset switch

Front-Panel Controls and Indicators
Power switch (if supply Internal)
Power lamp
1201240 Ipm switch
Phase switch
Reset switch
Agc meter
Contrast control
RCVfTape switch

Rear.Apron Connections
Power Ac or de
RCV From stat ion receiver
RC Out Right-<:hannel tape output
RC In Righl-<:hannel tape input
l C Out t ett-cnanoet tape output
l C In Lett-channel tape input
Sync To CoCo serial port
Video CoCo right joystick port

Mal....Board Controls and Indicators
Agc threshold R1
Black level R31
Clock Ireq . C17
Vco lock R42
Sync lock D9 Indicator

'"

Schematic
Designation
A
B
C
D
E
F
G
H
I
J
K
L
M
N
o
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Fig. 2. Video circuits.
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One fi na l note. It is as­
sumed that the interface
will be wired on a plug-in



Advanced Computer Control
... for your repeater
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response metering, syn thesized 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 installat ions.
The RG-850 will always be the leader in hig h
performance repeater control.

Available from $1195**

-rnciuoee a one year limited warranty
**Includes a two year limited warranty

DVR 128 • Digital Voice Recorder - Solid state
voice storage and playback for remote recording
of lO's and announcements, voice mail, and user
diagnostics.

IVS 6/12 • Intell ige nt Voting Syste m - Six or
twelve channel voting with DTMF remote contro l.
In-band signal quali ty evaluation, audio equauza­
t ion, and activity logging.

ShackMaster'" - Remotely control your hom e
station using Tou ch-Tone commands over th e air
or over the telephone. Patch yourself
th rough your home equipment onto
the HF bands, and to VHF and
UHF frequenc ies.

NEW PRODUCTS

I
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The Re-BSO provides the most advanced
technology available in repeater control. With
"designed for the futu re" architecture that allows
upg rade through software so that it will never be
obso lete. Complete remote programmabi lity wi th
E2 pROM via Touch-Tone" or your personal com­
puter. Offering unique features including the
highest quality synthesized speech and fully
automatic scheduled operation. Plus voice

The RC-85
Repeater Cont ro ller
The RG-8S0's "little brot her"!
Remote ly programmable ID's,
co mmand codes, auto-dial
numbers, timers, and more.
The RG-8S controller includes ,
many of the features pio- a:;c.=
neered by ACe such as syn- - -- -
thesized speech, remote base, paging, and more. Now any repeater budqet can afford the benefits of
an ACe controller! All just $895 (board) or $995 (rack mount).*

The ITc-32 Intelligent Touch·Tone
Control Board

Remote control at your finger­
tips with 28 commandable

outpu ts, plus alarms, re­
peater and remote base

control funct ions, reo
sponse messages,

and more. An
ideal bui lding

block for your
repeater.
An easy

way to add
a remote

base to your
system. Or

even to reo
motely control

your home.
Only $389

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

10816 Northridge Square, Cupertino, CA 95014 (408) 749·8330
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For the moment, let us
assume that the 24oo-Hz
vee-derived signal is gated
through U9 and on to U10
- a divide-bv-l Z co unter.
Two outputs are ava ilable
from U10 - a divide-by-e
output (400 Hz) at pin Band
a divide-by-12 output (200
Hz) at p in 12. U11 is wired
as an SPOT di gital sw itc h
which selects the 400-H z
output in the 240 position
of the lpm sw itch (53) or
200 Hz in the 120 position.
The output of U1 1 is rout­
ed through two decade
counters (U12 and U1 3),
providing a total frequen cy
division of 100. With the
Ipm switch in the 240 posi­
t ion, the output of U1 3 is <:.
4-Hz square wave. while in
the 120 position it is a L-H,,_
square wave. The output of
U1 3 triggers a single-shot

position of the line-loading
pulse to ensure that it coin­
cides with the beginn ing of
sate l l ite video lines. In ad­
dition, provisions are in­
cluded to ensure the re­
qui red timing accuracy for
both live and tape-record­
ed imagery,

Operation. The heart of
the sync circuit is a phase­
locked-loop (PLL) tone-de­
coder chip (UB) which is
designed to lock to a 2400­
H z ref ere nce sign al at
point (2). Sources for this
re fe rence tone are di s­
cussed under the heading
of " Clock Circu its, " below.
With 2400 Hz appl ied at
point (2), the internal volt­
age-controlled oscillator
Ivcol of UB wil l lock to this
signal since the vco adjust­
ment cont rol (R42) of U8
has been set to free-run
near 2400 Hz. When UB has
locked to the tone at point
(2). an internal-cont ro l tran­
sistor pulls low and ligh ts
an indicator LED (09 ­
Sy nc Lock ) to show tha t
lo ck has o ccurred. Th e
240Q-Hz vco signal is buff­
ered to TTl levels by Q5
and applied to a set of
gates in U9. U9 cont rols the
phasing f un ct ion whi ch
will be discussed below.

"1ER . 2,.,

with the yel low lead to th e
center pin and the black
wi re to the shell .

Adjustment . Proper vid­
eo ad j ustm ent requ ires
the age ci rcuits to have
been set up prev iously. Pre­
set the Contrast co nt ro l
(R 20) to the maximum
CCW position and preset
R31 so that the wiper arm is
at ground potential. With
the program runni ng and
video at the inpu t , adjust
R31 to just before the point
wh ere the b lac k b ac k­
ground starts to grayout.
Then ad just the Contrast
control for the most pleas­
ing gray-scale response.

line Synchronization
(See Fig, 3)

Function. The business
of transferring incoming
video into memory must be
very closely related to the
satel l ite l ine rate. The ac­
tu al load ing operation is
in iti ated by line -sync
pulses wh ic h must occur at
the same rate at whi ch the
satelli te video is be ing
trans m itted and at t he
same time a line of satell ite
video begins. The l ine-sy n­
chronization circuits pro­
vide an accurate 2-Hz (120­
Ipm) or 4-Hz (240-lpm) trig­
ger pul se to control the
loading operation and also
provide for proper phas­
ing-the abil ity to shift the
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Fig. 3. Line synchronization.
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500 Hz. The rol l-off cha rac­
teristics of th is filter en sure
optimum resolution in the
h ighe st-r e solu tion sa m­
pling modes.

U20 is an inverting am­
plifi er that adjusts the
video signa l to th e o-s-v
range required fo r the joy­
st ick AID inpu t. The off set

Video Circuits is adjustable (R31) to set
(See Fig. 2) th e desired black le ve l

while the Contrast control
Function . The video cir- provides the drive adjust­

cults provide subca rrier f i l- ment that determines the
tering, detection, post-de- m aximum white level. 08
tection fi l tering, and gain provides white-level clip­
ad justm ents to properly ping at 5.1 V. The detected
drive the joysti ck (AID) in- waveform is routed off the
put. main board at pin I and on

Opera tion . Video from to 17 (Video) on the rear
the age ampl if ier (po int 1) apron. The center conduc-
is routed throu gh an ac tive tor of the m ating jack for
bandpass fil ter (U1A) w ith 17 is connected to pin 1 of
a center frequency of 2400 the joystick plug while the
Hz, a bandwidth of 1600 shell (ground) is connected
Hz, and unity gain. The fil- to pin 3 of the joystick
tered output drives a va ri- plug.

able gain stage (U1B) with Construc t ion . The front-
gain set by the fron t-panel p ane l Contrast c o n t ro l
Contrast cont ro l (R20). should be wi red so that

U2A and U2B co mprise a min imum resistance co r-
preci sion f u ll-wave detec- r e spond s to m aximum
tor th at generates a nega- CCW rotation of the con-
rive-going signal contain- t ro l shaft. The joystick plug
ing the modul ation enve- can be a hard item to o b-
l o pe su p e r im pos e d on tain . The easiest approach
the po st-detec ti on 4800- is to disassemble a sta n-
Hz subcarr ier component. dard CoCo game joystick,
U2C is an active low-pass since you get the plug with
fi lter with a nominal cutoff cable attached. The phono
frequen cy sl ight ly above plug to 17 should be wired

22 73 Magazine· December, 1984

trol setti ng. With noise out­
put from a vacant satell ite
ch anne l, adjust the Age­
Threshold cont ro l (R1) for
an age-meter (M 1) reading
of 15. The output of the
tape recorder should be ad­
justed to produce an age­
meter reading between 10
and 20,
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• NO MOVING PARTS!
• 5 YEAR WARRANTY !
• INSTANT MATCHI NG !
• 50 OHM INPUT!
• LOW NOISE!
• DIPOLE !
• MARINE !
• AMATEUR !

• 100% SOLID STATE'
• NO CONTROL LEADS !
• LIGHT WE!GHT !
• HIGH EFFICIENCY !
• 200 TO 2KW. P.E.P. !
• LONG WIRE !
• MILITARY!
• AVIONICS!

• NOW IN USE ON THE FOLLOWING NAVY VESSELS'
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,- - - - - - - - - - - - - - - - - - - - - - - -
until the Sync-lock ind ica­
to r on the bo ard (D9 )
comes on. R42 shou ld be
se t to the m idpoint of the
ra nge where D9 provides a
solid lock indicat ion. A
logic probe on pin 6 of U1-1
will show a se ries of sho rt,
high pulses indicating the
proper ope ration of the di­
vide r chain . Th e pul se s
should be noticeably fa ster
in the 240 position of the
lpm switch than they are in
the 120 posit ion ,

Clock Circuits
(See Fig. 4)

Function. The clock cir­
cu its are designed to pro­
vide a 24QO- Hz re fere nce
signal for both real-t ime
an d record ed-im age d is­
play. The subcarrier signa ls
of the U S CO ES and
TIROS/NOAA spacecraft are
phase-locked to the video
line ra te and could be used
as a freque ncy re fere nce .
Unfo rtu nately, this is im­
practical fo r seve ra l rea­
sons. In the case of the
CO ES space c ra ft, occa­
siona l modulation anoma­
lies will d rop the subca rrie r
black level to 0%, causing
the line-syn c ci rc uits to
lose lock and hence syn­
chronization,

In the case of the TIROS!
NOAA spacec raft , signal
fa de s re su lt ing in high
noise level s a lso ca n ca use
sync lock to be lost. In ad­
dition, the sta nda rd Soviet
METEOR spacec ra ft have
subca rrie rs that a re not
locked to the video line
ra te a nd he nce cannot
se rve as a suitable freque n­
cy reference . HF FAX sig­
nal s have a va ria ble sub­
ca rrier freque ncy (subcar­
rier FM modulation ide nti­
ca l to the video swing fo r
SSTV) so that sync lock is
not poss ible with these ser­
vICes .

In order to make the in­
te rface com pa tible with
the greatest range of FAX
se rv ices , a crysta l-con­
t ro lled 2400· Hz sig na l
source is e mployed. The
c rysta l sync sou rce is used
directly during live image

output of U9 B is then co n­
trolled by the status of the
o the r inpu t - pin 2. Th is pin
is connected to the Q out­
put of the 5-ms sing le-shot.
Normally this pin is low. bu t
for 5 ms of each line, the
SS-trigge r interva l, pin 2 of
U9B is pu shed high , caus­
ing the output of U9B to go
low for the S-ms trigger in­
terval.

This prohibits the 2400­
Hz reference signa l fro m
go ing through U9C for the
S-ms interva l, causi ng a
Scm s counting e rror once
each line pulse for as long
as the Phase switch is de­
pressed . This causes the
tr igger repetit ion rate to be
slowed (by about 2%), and
since the trigger rate and
the sa te ll ite line rate a re no
longer in ste p, the edge of
the sa te llite image will mi­
grate towa rd the le ft edge
of the TV scree n when the
Phase switch is he ld open.
When the le ft picture edge
is a ligned with the le ft edge
of the TV screen , indicat­
ing a properly phased dis­
play, the Phase switc h is re­
leased, the output of U9 B
goes high , and th e 24QO-Hz
signal is gated through U9
without interrupt ion, thus
restoring th e proper trigger
ra te .

Cons truction. The on ly
no te he re is not to confuse
the Reset a nd Phase push­
button switc hes. The Reset
switch is a normall y-open
type while t he Pha se
switch is norma lly closed.

Adjustment . With 2400
Hz appl ied at point (2), ad­
just the vco adjustmen t
contro l on the board (R42)

Fig. 4. Clock circu its.

be usable in a wide variety
of FAX forma ts, a simple
manua l-phasing ci rcuit is
provided . U9A buffers the
vee-derived 2400-Hz tone,
whic h then is applied to
one input (pin 12) of U9C.
The o ther input (pin 13) is
derived from the out put of
U9B. This input is norm all y
high since one in put of U9B
(pin 1) is normal ly he ld low
by t he nor ma lly -closed
Phase push-bu tton swi tc h
(52)

Thus the 2400- Hz refe r­
ence signa l is typically gat­
ed th rough U9C, through
U9D (a simple buffer), and
on to the divider cha in.
When the Phase switc h is
pressed, howeve r, it will
open, causing the pin-t in­
put of U9B to go high. The
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Photo D. A {utl·frame display of a " standard " 120-rpm
Soviet METEOR display. The 120-Ipm METEOR imagery
does a great job on clouds but land/water featu res are dif­
ficul t to discern un less fighting angles are afmm t perfect.
240-/pm "advanced" METEOR transmissions do a superb
iob on land/water features but these spacecraft are ap­
parent ly still experimental and hence their service life
seems short; they are on only intermi tten fly .

(U1 4) w hich provides a
5-ms line-trigger pulse a t
either a 4-Hz or a 2-Hz rep­
eti tion rate. Thi s pu lse is
buffered by U1 5 to R$­
232 levels to d rive the
CoCo serial port via the
Sync connec tor (J6) on the
re ar a pron . T he Re se t
switc h-a no rm all y-open
pu sh-button - is wired to
prov ide + 12 V to the
R$-232 lin e fo r m anu al
reset

Although the Pll and
d igita l divide rs provide the
p roper line -t rigger ra te ,
they a re no t suff ic ie nt to
ensure that triggering is in
phase-a condition where
the line-trigger pulse corre­
sponds to the sta rt of a line
of satellite video. Since it is
desirable th at th e inte rfa ce
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Photo E. Example o f H igh Resolut ion 1 sampling o f an IR
WEFAX frame such as ;n Photo A. It sho ws a frontal sys tem
extending down the central Dakotas into Nebraska.

Photo F. The a rea in Photo E six hours later. In the upper­
left corner o f the image you can see that the frent has in­
tensified and that the system has moved into eastern South
Dakota w ith some low-attitude clouds (indicated by their
darker-gray color) moving in to western Iowa.

- where you should use
sta nd a rd shie ld ed au d io
cables Ipho no-plug term i­
nations) fo r the in terco n­
nec t io ns. The Video cable
runs from the rear apron to
the right joystick port of
the CoCo wh ile the Sync
cable runs fro m the inter­
face rear a pron to th e
CoCo se ria l port. Although
not absolutely necessa ry, it
is he lpful if the output
from the receive r has a
co nstant leve l-if only to
simplify mainta in in g con­
stant record ing level s. A
shie lded aud io lead co u­
pled to the to p of the
re ce iver vo lu me co nt ro l
th rough a .1-uF capacitor
should do the job nicel y
with most rece ive rs.

d isplay and is a lso record­
ed on the left channel of a
ste reo tape syste m while
the video subca rrie r signa l
is simultaneous ly recorded
on the right cha nnel. Dur­
ing playback, the li ne-sync
Pll is locked to the record­
ed tone o n the le ft channe l
and will effectively track
fr equ en c y v a r i a tio n s
c a us e d by tape s p e e d
changes during reco rding
and playback, thus main­
ta ining line sy nc h ro n i­
zation.

Operation. U3 fun ction s
as a c rysta l-co ntrolled os­
ci llator/buffe r ope rating at
2.4 MHz with fine frequen­
cy adjustment provided by
C17. The 2.4-M Hz signa l is
d ivided by 1000 using three
decade counte rs (U4, US,
a nd U6) . The 2400-H z
squa re-wave output from
U6 is passed through a
24OQ- Hz active fi lter stage
(U7) to conve rt the squa re
wa ve to a sine wave . Wh en
the RCV/Tape switc h (Sl B)
is in the RCV position , the
Pll tone detector in the
line-sync circuit is driven
direc tly by the 24()().Hz
c rysta l re ference. A sa mple
of the 24OQ- Hz signal a lso
is routed to the le ft chan­
nel input of the recorder
(lC In) at J4 . With the
switc h in the Tape posit ion,
the Pll is driven by the sig­
na l recorded on the le ft
channe l (lC Out) via J5.

Adjustmen t. The only
operational adj ustme nt is
to set the osci llator output
accu ratel y to 2.4 MH z by
adjust ing C17. This can be
accom pli shed in one o f
th ree ways :

(1) Connect a frequency
counte r to pin 8 of U3 and
adjust C1 7 for a frequency
of 2.4 MHz to the reso lu­
tion lim its of the counte r.

(2) Ca librate a re ceive r
using WWV a nd a c rys ta l
ca li brato r. Co nnec t a short
test lead to pin 8 of U3,
loosel y coupling the lead
to th e receiver input. Ad­
just C17 to obtain prec ise
ze ro bea t at 2.4, 4.8, or 7.2
MHz. The la tter frequency
is usefu l fo r ham-bands­
only transceive rs.

(3) Display live image s
using the inte rface and
WEFAX so ft ware. If the
picture margin d rift s to the
right as the image reads
out, the osci lla tor freq uen­
cy is high . If it drifts to the
left. the freq ue ncy is low.
Ad just C1 7 until the mar­
gins a re precisel y ve rtica l.

Packaging and
Power Supplies

The re is an old saying in
the ho me c o ns t ru c t io n
game that once you have
the boards w ired you may
be a lmost hal f done ! What
kind of packaging yo u use
is pretty much up to you. In
the case of th e WB8DQT

pro to t ype , the di spl a y
boa rd wa s placed in its
own metal enclos ure with
a 5-V regul a tor chip to run
the board off the stat ion 's
+ 12-V bus. Display-board
power dra in was measured
at 6OC) mA.

The inte rface board was
dropped into its own cabi­
ne t along with a small re­
ceiver. The + 5-V interface
requ iremen ts were taken
ca re of with a 5-V regu la tor
chip on-ca rd and th e cu r­
rent dra in on the + 1 2-V
bu s was 280 rnA. The - 12­
V drain wa s minima l ­
slightly less than 20 mAo
Req uired front-panel co n­
t rol s a nd indica tors in­
cl ud e the 1 20/240 Ipm
sw itc h , th e RCV /T ap e
switc h, the Phase and Re-
se t push-button switches, Tape Eq uipmenl
the Contrast co ntro l, and O bviously, the m inima l
the age meter. If the power sa te ll ite ins ta lla tion co n-
supply is interna l, you will sists of the in terfa ce , dis-
a lso need a power switc h play board, 64K CoCo, a nd
a n d a p ow er-ind ica tor yo u r sa te l li te -re ceiv ing
lamp. gea r. In o rder to make the

The rear apron tend s to most of the program tea-
be a busy-looking place lures, however, you really
with lo ts of ca bles heading should include a good (by
off to other gear. The re a re music standa rds) cassette
a total of five audio leads or reel-to-reel ste reo tape
- RCV (rece iver output). deck . Regular clean ing and
RC In and l C In (right- and pre ssure-pad main tenance
left-channel tape-deck in- will keep a lmost any re-
puts), and the RC and l C corde r up to par if you use
O ut jacks (tape-deck righ t- high-quality ta pe . Taped
and left-channel outputs) transm ission s never have
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Photo G. A High Resolution 1 image obtained from a
NOAA 7 visible-light APT pass showing the Grea t Lakes in
considerable deta il. A mu lt it ude of small lakes are clearly
visible in southern Canada . For the ultimate in high reso lu­
t ion you can use the HR-2 format as shown in Pharo H.

Photo H. The HR-l format for Photo C. Lake Superior takes
up much of the image area. The resolut ion of the HR-2 for­
mat equals the theoret ical reso lut ion limit for A PT and
WEFAX imagery and reveals derails th at are beyond the ca­
pacit y of most sysrems.

quite the quality of " live"
displ ays, but you will rare­
ly not ice the difference in
practice . All of the pho tos
used to illustrate this arti­
cle a re taken from ta pe,
and the versatili ty of the
program routines possible
with ta pe makes it well
worth the marg inal loss in
image qua lity.

In o rde r to keep thin gs
simple , recordings should
be made at constant input
and ou tput level s. The out­
put level is easy -simply
se t it for maxim um on both
the le ft a nd right channe ls
for most decks. Assuming
the syste m has been set up
as specified (video into the
right channe l, sync into the
lef t), you shou ld se t the
left-channel record ing lev­
el fo r 0 VU with the inter­
face runn in g. With the re­
ce ive r set to an empty
c h a n ne l ( no s a t e ll ite
signa l), set the right-chan­
nel record ing le ve l for a
mid -range read ing (- 10 to
- 7 VU on most decks) us­
ing the noi se output of the
re ceiver as the signal
source .

from K6AEP. The software
will certainly e volve with
time , but most of the evo­
lution will be " bells and
wh istles" in the sense of
new routines. The basic
imag e -d ispl a y rout in e s
should remain fa irly stable
a nd you should ha ve littl e
trouble relating the instruc­
tions which follow to the
extensive prog ram docu­
mentation you wil l receive
with yo ur softwa re.

As we discuss progra m
features, we will have oc­
cas ion to talk about two
diffe rent di sp lays - what
we will cal l the "CoCo dis­
play" a nd the " image dis­
play." The CoCo display is
simply the norma l comput­
e r monitor where prompts,
menus, and inputs a re dis­
played . The image d ispl ay
is the monitor where the
output of the display boa rd
is viewed.

Loading the Program. In­
se rt the cassette and re­
wind if requ ired . Preset the
cassette volume leve l to
about 5, se t the casse tte
recorder to p lay , type
CLO ADM, and hit th e
< ENTE R> key . The cas-

System Operation se tte mach ine will sta rt to
What fo llows will be a run a nd an 5 will fla sh in

ve ry brief outl ine of the op- the upper-left co rne r of the
erat ion of the major ro u- CoCo display. The displa y
tines in the present WEFAX board and interface should
Rev.3 program available be powered up at th is time ,
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but pa y no atte ntion to the
image display - expect ga r­
bage ! When the WEFAX
progra m is found, the flash­
ing S will change to a flash­
ing F a nd a short no tice wi ll
print out to the e ffect that
t he WEF AX pro gram is
loading and will e xecute
automaticall y when load­
ed. This magic event is easy
to spot-you will sudde nly
get the main menu displ ay
(show n in Fig. 6) and the im­
age display will show a ran­
dom but st a t ic pattern
based on the conte nts of
the display RAM at pow­
er-u p.

Virtua lly eve ryt hing in
the program starts with the
ma in menu, and no matte r
where you a re in the pro­
gram you a lmost a lways
ca n get back to th is menu
by hitting the <C LEA R>
key on the CoCo keyboard .
If yo u find the random-im­
age display a bit d iscon­
certing, you ca n get a gray­
sca le display (actually col­
o r bars) by typ ing I fo l­
lowed by C fo llowed by
<CLE AR> . If you r monitor
is like most, you will have
considerab le vertical over­
scan on the image display.
We would suggest ad just­
ing the monitor height con­
trol to compress the dis­
play slightly to m inimize
the loss of picture informa-

non at the top a nd bottom
of the sc reen.

No tes on Con tras t Set­
t ings. At this point we will
assume that the interface
has been checked out as
noted in the Adius tment
section of each circuit de­
scription. If not, this is the
point at which to complete
checkout. The only va ri­
able that re ma ins to be
considered is th e proper
Contras t se tti ng for eac h
class of sate llite. The first
t ime or two yo u displ ay a
given type of picture you
can expect to jiggle the
Contrast se tt ing unti l you
get the best image d ispl ay
for th at mode. Once you
have determ ined the o pti­
mum se tt ing fo r each
mode, you should mark it
o n the front panel. You
probably will e nd up with
distinctl y differen t settings
for WEFAX, APT Visible,
APT IR, 12D- lpm METE OR,
and zan-tom METE OR . Al­
ternat ivel y, you may wish
to in stall a sma ll rotary
switc h o n the front panel
to switc h in a sma ll PC pot
for each mode . With the
switc h positions properly
labeled. you need on ly op­
timize each pot in turn ,
after whi ch you ca n use a
switc h se tt ing appropriate
to the mode you wish to
display.





pla y reache s the bottom of
th e scree n , pr e s s th e
<C LEAR> ke y to fre e ze the
im age and return you to
the m ain memory. Note
that with the US GOES
s pacec ra ft t he p ic tur e
sta rts abou t 20 seco nds
afte r the start tone . The Eu­
ropean METEO SAT delays
only five seconds, so you
will have to hu st le to com­
pl ete the phasing oper­
at io n.

Pho to A shows a typic al
inf ra red (IRl W EFAX d is­
p lay, whi le Pho to B is a visi ­
b le-light example .

A PT Display . Image s
from the TIROS/NOAA sat­
e llites are tran smitted con­
t inuo usly in the APT for­
m at and d ispl ay can begin
whenever the signa l rises
out of the noi se and can
continu e un til the space­
craft begins to a pp roach
t h e oppo sit e ho r izo n .
Pre set the 120/2 40 Ip m
switch to 120 and h it R
f ro m the main men u to
start disp lay .

Phasing w ith APT is go v­
e rned by whic h image . visi­
ble ligh t or infrared, you
wish to display . Daylight
passes will have both fo r­
mats ava il abl e while night
passes will have a b lack
v is ible- light di spl ay and o n­
ly IR data w il l be usef u l.

WH ilE VIEWING A FAX PIX

KEY 1 = WEFAX, APT, ADV METEOR
KEY 2 _ STND METEOR
KEY 3 = HIGH RES 1
KEY 4 _ HIGH RES 2
KEY 5 _ HF FAX FAST
KEY 6 _ HF FAX SLOW
KEY R = ROTATE PICTURE
ANY OTH ER KEY Will END

Fig. 7. Secondary d isplay menu, WEFAX program.

I - TEST INTERFACE
R - RECEIVE HIGH DENSITY FAX
l - RECEIVE LOW DENSITY FAX ON TAS80C
D - DISPLAY IMAGE IN MEMORY
Y - MEMORY CHANGE
C - DISPLAY CO LOR IMAGE IN MEMORY
T - PRINT PICTURE ON SCREEN
S - SelECT PRINTER SPEED
E - CONTRAST ENHANCE PIX
UP DOWN ARROW PICT UP DOWN

Fig. 6. Main menu display, WEFAX program.

and the incoming pic ture
will beg in to read o ut. At
the same time, a secondary
menu (Fig. 7) w ill a p pear o n
the CoCo d isp la y a nd wi ll
provide you with you r dis­
play o p tio ns fo llowing
phasing . The image d ispl ay
c a n be " fro ze n" a t a ny
time b y hi ttin g th e
< CLEAR > key , and th e
CoCo d isplay w il l return to
the ma in menu.

WEFAX Display. Set the
120/240 Ip m swi tc h to 240 .
When you he a r the cha rac­
t eri st ic 300-Hz " s t a r t "
tone, simply hit R fro m the
main men u a nd wa tch the
displ ay. You should see a
white backgro und w ith a
ve rtic a l blac k bar some­
where in the image d ispl ay
area (show n in detail in Fig.
5(a). Press and hold the
Phase sw itc h a nd thi s bar
should ma rch ste p-w ise to­
ward the le ft ed ge o f the
image d isp la y area . Allow
the bar to move o ff the dis­
pl ay to the left and rele a se
the Phase swi tch. About 20
seconds afte r the end of
the sta rt tone you should
he ar some rough subca rrier
modu latio n as the pic ture
header begins to print out.

At this point, press ke y 1
and the WEFAX picture
wi ll begin to d isplay from
the top o f the image dis­
p lay a re a . When the dis-

[ART "
~.

always rew ind the tape if
yo u make a mistake, or yo u
c a n display a fu ll fram e fo l­
lowed by o ne o f the high­
resolution forma ts. etc .

All image d isplays will
begin with the R option
from the main menu , This
wi ll re set the image di sp lay

"~'--

.,I _ '-_

Fig. 5. Diagrams of line-sync pulses for the various satel­
lite-video formats. Proper phasing o f satellite p ictures re­
quires recognit ion o f each kind of pulse. The Phase switch
is pressed until the desired sync pulse moves across the
screen and just off the left edge o f the d isplay. (a) shows
the WEFAX line p ulse-a simp le black bar on a wh ite
background. It is transmitted during the phasing interval at
the start of a GOES or METEOSA T frame transmission. (b)
shows the sync pulse for NOAA visible-light A PT imagery.
It cons ists of seven cycles of 104()'Hz subcarrier modula­
t ion, followed by a black interva l representing the
scanner's view o f space jus t prior to the start o f the earth
scan. Once each minute a wh ite minute marker bar w ill in­
terrupt the black space scan. The essential cues for the vis­
ible-light sync pulse are the black space scan and usually
high-contrast video in the earth scan. Just to the left o f the
pulse tra in ;s a telemetry signal that is d isplayed as hor~

zontal gray-scale data. (c) shows a t yp ical in fa red (lR) line
pulse in the NOAA APT format. Th is pulse is also seven
cycles in length but it is seven cycles of 832-Hz module­
tion so it is somewhat w ider than the visible-ligh t pulse.
The IR pulse is followed by a white interval (cold) repre­
senting the space scan. The earth scan is typically quite
white and low in contrast. JR minute markers are black. To
the left of the pulse is a telemetry gray-scale pattern simi­
lar to that o f the visible-l ight pulse. (d) is the line-sync
pulse for standard 12().lpm METEOR imagery-a long 13­
cycle pulse that is very easy to recognize. The earth scan
data is immediately to the right of the pulse wh ile vertical
gray-scale stripes are immediately to the left o f the pulse.
All of these pulses are enlarged iJIustrations -much as
you might see with the HR-l or HR-2 displa y formats. They
are quite easy to recognize in fu l/-frame d isplay however,
once you are fami l iar with their appearance.
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Primary Image Display

General Notes. The Inter­
face RCV /T ape sw itc h
sho u ld be se t to RCV for
" live" display d ire ctly from
the receiver o r to Tape for
recorded display . Early ex­
periments are best done
with tape a s you can

•



Photo I. Polar-orbit infrared (lR) imagery in low cont ras t. Photo }. Once the d ispla y has been optimized using the
Contrast control, the image in memory can be enhanced
using the contrast enhancement rout ine. Unlike other rou­
tines, enhancement alters the image in memor y.

main-menu R option and
proceed to phase the im­
age. In this case, however,
you should phase the im­
age so that the fea ture of
interest will read out on the
left half of the image dis­
play area. Key either 1 or 2
(depending up on m ode)
and watch for the recogni­
tion feature. As it begins to
read out, simply hit key 3
and the High Resolut ion 1
sampling will begin. When
d isplay is co m ple te, h it
<C LEA R> to freeze the dis­
play and return to the main
menu. Examples of HR-l
image s are pro vided in
Photos E and G.

High Resolution 2. The
resol ving power of this fo r­
mat exceeds that of any of
the sate llite formats and
you can expect to see de­
tails th at a lmost no one
el se can resol ve . Sta rt with
R and phase the d ispl ay so
that the featu re of interest
will read out just to the
right of the left image
disp lay ma rgin. Key either
1 or 2 and watch for the
recogn ition feature. As it
sta rts to read out, hit key 4
and yo ur HR-2 image will
l o ad qui ckl y . Pr e s s
<CLEAR> to freeze the
display and retu rn to the
main menu.

Ipm switch should be in the
2 40 po siti on and yo u
should hit key 1 following
phasing.

High-Resolution Display

In o rder to prov ide fo r
the display of extremely­
hig h-resol ution data, two
hi gh-resolution form ats,
High Resolution 1 and High
Re soluti on 2, are s u p­
ported by the WEFAX pro­
gram. In each we sample a
p rog res sively sma ller
subset of th e image with
the capability of resol ving
finer detail. Prior to using
one of these formats, you
should display the e ntire
image of interest to deter­
mine what features you
wish to emphas ize. Once
thi s has been done, note
so m e easi ly- recognized
featu re a sho rt distance
above the fe ature you are
interested in. This feature
will be the " recognit io n"
featu re and will tell you
when you should shift to
the high-resolution mode .

High Resolution 1. This is
an inte rm ed iate format
that will exceed the resolu­
tion lim its of most CRT sys­
tems and many FAX dis­
plays. Assuming you have
located the pictu re-area of
inte rest to you and a suit­
ab le recogn ition fe a ture , An example of the HR-2
begin d is pl a y w ith the format is provided in Photo
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shows a sample of visib le­
light imagery from a day­
light APT pass.

METE OR Display. Soviet
pol ar-orbi t ing ME T EOR
spacecraft come in two va­
ri et ie s -th e s tan d a rd
12D-lpm spacecraft and the
rare r 240-lpm birds which
are apparentl y still experi­
mental. Both types of ME­
TE OR image ry a re restrict­
e d t o visi b le-l ight da ta
from day light passes. For
12D-lpm METEOR display
you s h o u ld pre se t the
120/240 Ipm switch to 120
and hit R from the ma in
menu to sta rt display. The
120-lpm " st a nd a rd" ME ­
TEOR sync pul se is shown
in deta il in Fig. S(d). As the
image reads out, press and
hold the Phase switc h un­
ti l the sync-p u lse train
ma rches out of view to the
left of the image display.
Re lease the Phase switc h
and hit key 2.

like the APT format, ME­
TEOR picture s a re continu­
ous and you can sc ro ll
through an e nt ire pa ss o r
hit the Reset sw itch to rese t
th e disp lay whenever de­
sired and the <CLEA R> key
to freeze the image display
and return to the main
menu. Photo D illu strates
the results from a typical
"standard" METEOR pass.

24D-lpm "advanced" ME­
TEOR operation is similar
except that the 120/240

The visible-light sync-pulse
train is shown in Fig. 5(b)
while the tk-svnc-pulse se­
quence is shown in Fig. S(c).
To display vis ible- light im­
agery, simply press a nd
hold the Phase switc h until
the visible-light sync pul se
passes off the left edge of
the d ispl ay. If you want IR
display, simply hold the
Phase switch unti l the IR
pulse has moved off the
left edge of the image dis­
play area. With either vis i­
ble o r IR phasing co m­
plete, hit key 1 to res ta rt
the d isplay from t he top of
the image display area .

With a sim ple o mnidi­
rectional antenna you can
expect to receive at least
10 to 12 minutes of imagery
on a good pass. If you
keep the display going un­
attended, the image will
automatically rese t as it
reaches the bottom of the
screen. For the first look at
a pass, you may wish sim­
ply to let it scroll in this
fashion. Once you have an
idea of the featu res of in­
te rest, you can run t he tape
again and when you get to
the po int where you want
to display the material,
simply hit either the inter­
face Reset switc h o r key 1
on the keyboa rd. Once the
display fills up, simp ly hit
<CLEAR> and the image
disp lay will be froz en while
the CoCo display returns to
the main men u. Photo C
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Picture Rotation . South­
to-north passe s of polar o r­
b iters will read out a pic­
tu re in wh ic h so uth is at the
to p (sta rt) an d no rth at the
bottom (finish); ba sica ll y,
the picture is ups ide down !
If you type R from the dis­
play memory the image
dis play wil l be rotated 180
degrees, a nd suc h inverted
images will now be upr ight
w ith no rth at the to p. This
neat software t rick su re
beats tu rn ing the monitor
upside down o r standing
o n your he ad to view the
image!

Image Enhancement . IR
image ry-pa rticu la rly APT
- can appear q uite w hite
a nd washed out, es pecia l­
l y d ur i n g the wi nte r
months, due to a lack of
stro ng tempe rature differ­
e nces be twee n land an d
sea su rface and ove rly ing
clo uds. Caref u l adjustment
of the Contrast control will
help, but the pictures st ill
will be pale compared to
their visible-light counter­
parts. The E option from
the main me nu can help
o ut in suc h cases . Once
you have captu red the pic­
tu re you want, you can en­
hance contrast by a factor
of 1.5 by ty ping E from the
rnam men u.

Top and Bottom Image
Subsets. Although the im­
age in memory is sto re d in
a 256 x 256 fo rmat. the
standard d isp lay boa rd fo r­
mat is 256 x 128, wh ich
me ans you lose some ve rt i­
ca l re so lutio n rel a t ive to
the pic t ure actua lly in
memory. You can get all
the re sol ut io n in memory
by hitting either T o r B, d is­
p laying the to p o r bottom
hal f of the image in memo­
ry, using the enti re image
d isp lay a rea. Although th is
will distort the aspect ratio
slightly-the pictures will
appea r " st re tc hed" ve rti­
c a ll y - it is a qu ick way to
look for f ine deta il th at
may be lacki ng in the fu ll­
frame format. The T a nd B
formats are shown in Figs.
8(b) and 8(c).
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Fig. 8. (a) Display options
menu. (b) and (c) Zoom for­
mats.

H. This is a demanding for­
mat due to the sma ll a rea
sa m pled but if yo u don't
q u ite c a ptu re the a rea yo u
want, sim ply run the tape
back and try aga in. As yo u
c a n see, the re su lts a re we ll
worth the e ffo rt !

· . . .. . . . . . . . . .. . . . . . . . . . . . .

lal
DISPLAY PIX IN RAM
L _ LOW DEN PIX
R = ROTATE PICTURE
T _ TOP HALF
B = BOTTOM HALF
P = TOTAL PIX
1 TO 8 OTR FRAME

Display Options

Although most people
would be quite happy just
to be a ble to captu re the
fu ll-frame o r high-resolu­
tion formats, there is stil l
qu ite a bit that can be done
once the image is in memo­
ry! To a ccess these fun c­
tio ns, sim ply type 0 fro m
the mai n memo ry and you
will get a menu like that
shown in Fig. 8(a). The func­
tions you w ill use most
o ften o n th is men u are
sum ma rize d be low. You
ca n try these o pt io ns in a ny
o rde r a nd as often as you
like. Although the display
wil l change with each op­
tion, the origina l pictu re
will re mai n una lte red in
the main me mo ry.

· .

Photo L. An HR-1 display of the center of Photo K. The
southern part o f Lake Huron and all o f Lake Erie can be
seen between the open angle of the "V".

Photo M . An HR-2 view that reveals even greater detail, in.
cfuding a cfoud "stringer" stretching across Lake Huron, a
feature that is in visible in Phot o K and barely resolvable in
Photo L.
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Photo K. A full-frame display from a NOAA polar-orbit
pass. The Great Lakes region is buried under a huge com­
pound fronta l sys tem shaped like an upside-down V. Now
see Photos Land M .



option. The pic ture is quite
crude and the routine is
perhaps best used to check
out the interfa ce fun ctions
prior to getting the display
board on line. Th is rou tine
will not be supported with
future prog ram rev isions
and may eventually be
dropped if other new rou­
tines have a higher priority.

sync . The only change in
recording an HF FAX signal
is to route the output of the
HF receiver to the right­
channe l input w ith the
right-channel output going
to the input of the SSTV de­
modulator.

The single biggest prob­
lem with FAX is that the sig­
nal does not contain a
12QO-Hz sync pu lse, and
since there are no interven­
in g voice tran smiss ions,
the signal can be d ifficult
to tune on SSB. One possi­
bility is to w ire up a pair of
NE567 tone decoders with
LED indicators, one tuned
to 1500 Hz (black) and the
other to 2300 Hz (w hite) .
The ci rcuit values show n
for UB on th e interface
should do just fine for such
decoders. Phasing on HF
FAX usually uses one of
two formats-white video
w ith a black framing mark­
er or black v ideo w ith a
w hite fram ing marker. In
either case, if you tune so
that both indicators flash
during phasing, you w ill be
righ t on freq uency .

HF FAX u ses seve ra l
standard line rates-typi­
cally 120 but also 60 and
240 Ipm. Begi n by typing R
f rom the main menu and
phase the picture . You can
then try keys 2, 1, 5, and 6
in sequence to see wh ich
gives the best display for
the transm ission in ques­
t ion. Once you have iden­
tified the proper key for
a spec if ic sta t ion, you
shou ld log the informat ion

High-Frequency FAX for f uture use. Again, as in
Weather charts and al- the case of satell ite tran s­

most any imaginable kind missions, record ings will
of p icture mater ial are let you expe rime nt as long
transmi tted regularl y on as desired to dete rmine the
HF (SSB) using various FAX optimum displ ay forma t.
form ats. All of these have a Weather charts w ill te nd to
video "sw ing" identical to be d isappointing due to th e
that o f SSTV -1500-H z large amount of fine detail ,
black to 23QO-Hz w hite. but wirephoto tran sm is­
Since HF video is iden t ica l sions y ield exce llent re­
to SSTV video, you can suits. The press f requen­
simply drive the CoCo joy- cies for this sort of th ing
st ick port with the output are not widel y publicized,
of the SSTV demodulator but several books are ava il ­
while driving the seria l able list ing these and oth­
port with this month's in- er " conf idential" HF fre­
terface to pro vide l ine quencles.
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Fig. 9. A n example o f image printout using an toson RX-80
prin ter. This is an HR-l image from a GOES E infrared im­
age of the United States (as in Photo A). This HR-l view ex­
tends from Texas in the lower left to northern Florida in the
lower r ight. Michigan is in the upper r ight and the US/
Canadian border runs along the top. IR images display
cold objects as whife. The ground surface is warm and
hence dark. M ost of the cloud features in th is view are
mid-range gray, indica ting rela tively warm (and low)
clouds. The wh ite centers of the clouds in the Gulf o f M ex­
ico and southern Georgia indicate colder and higher cloud
features.

CRT display syste ms. The
advantage of the pr inter
approach to hard copy is
that the printer is useful in
all other appl ications of
your CoCo, so your hard­
ware acquisition w ill have
multiple uses.

Low-Density
TRS-BOC Display

M ost of th e remaining
main menu f unctions that
are availab le will not be
discussed as they are more
specia lized and space is
limited. The except ion is
the L routine w hich ap­
pears on the main menu
and also on the display
menu . Thi s is a routine that
will print a low-resolution,
limited gray-scale ve rsion
of a sate ll ite picture direct­
lyon the TR$-80C display
monitor w ithout the use of
the high-resolution display
board. If you use a co lo r
monitor you should disabl e
the color when using this

When you do so, there
will be a slight delay and
then the E you have typed
will disappear. If you type
D fol lowed by P, you can
see your enhanced image.
An example of a standard
and an enhanced pic ture
can be seen in Photos I and
1. Note that th is routine
should be used with care!
Unli ke all the other rou­
t ines d iscussed so f ar, it
perm anently changes the
image in memory! If you
don 't l ike the results, you
will have to reload the pic­
ture from tape to get the
origi nal vers ion back on
the screen. Also, although
there is no limit to how
many times you can run
the E rou t ine on a picture,
th e image wi ll tend to de­
grade stead ily after the
first enhancement run. You
can try addit ional passes
through the rout ine if the
first d id not get you all that
you expected, but don 't
say you weren't warned !

Hard Copy. One of the
beauties of scan conver­
sion is that you can view a
large number of sate ll ite
pictures w ithout pil ing up
costs for photographic sup­
pl ies or FAX paper. O bvi­
ou sly, however, th ere will
be t imes w here you wou ld
l ike to have a permanent
copy of a particu larl y inter­
esting picture. Photograph­
ing the TV d isplay is one
option, and you can use
rela t ively ec onom ical roll
film since you do not need
the pictures immed iatel y.

A second opt ion is to use
the T rout ine from the main
menu. This will permit you
to print the image bei ng
d isplayed using an Epson
pr inter (M X-BO with the
Craphtrax option, or the
newer RX-BO). An example
of a ful l-frame printout is
shown in Fig. 9. Full-frame
printouts will have lower
reso lution than the image
displayed but will be quite
useful in mo st ap pl ica­
tions. The resolut ion of
printouts f rom High Reso­
lut ion 1 images is equal to
that obta ined w ith many



Parts Ust
(Weather-5ateiiite interface)

2.4 MHz at cut crystalJ32-pF load/O.002%
5O-microamp panel meter (age)
swucrcratt 3501FR or other phone Jack
DPOT subminiature toggle (ACVrrape)
Normally·d osed push·button (Phase)
SPOT subminiature toggle (1201240 lpm)
Normally-open push-button (Reset)
SPST toggle (power if supply intemal)
12- 14-V LED or other panel lamp (power)

0.1 M
27-pF 8M
0.22 M
0.047 M
4(). or 6().pF MT
2.2T
4.7 T
12Q.pF 8M
0.1 0
0.01 0

1T
22T
0.01 M
10 T
l00A

1000 PC (black level)
470
150
5000 PC [vee adJ)
1500

Capacitors
Unless otherwise noted, capacitors should have a working voltage
of at least 16 V. T indicates a dipped tantalum electrolytic, A an
aluminum electrolytic (radial leads), M a dipped myrerrwceper
capacitor, 0 a disc ceramic capacitor, SM a sliver-mica capacitor,
and MT a mica compression trimmer. All capacitance values in uF
unless noted.
C1 ,6, 7, 16, 26, 39
C2,3
C4 , 9 , 10, 18, 19, 28
CS, 38
C8
C11, 12,20, 21,24,

25
C13
C14
C1 5
C17
C22
C23, 31, 35
C27
C29 , 30, 34
C32, 33, 36,37

Misc.
Xl
Ml
J1-7
51
52
53
54
55
Ll

R31
R33,34
R40
R42
R43

2N4401 (General purpose audio NPN)
2N4403 (General purpose audio PN p)

1N4001
5.1·V, 1-W zener
Radial mounting LED (sync lock)

10k
56k
120k
22k
1000
1
6800
2700
20k
10k Panel mounting (contrast)
1 megohm
2200

LM1458 (Dual 741fMini-olp)
LM324 (Quad op amp)
SN7400N (Ouad NAND gate)
SN7490N (Decade counter)
LM741CN (741 op amp/Mini-DIp)
NE567 (PLL Tone decoder)
SN7492N (Divide-by-12 counter)
SN74121N (Single-shot)
MC1488P (RS-232 Une driver)

Resistors
All values in OtIms. Unspecified units are 1/4 W, 5% composition Of

metal film. PC indicates A 1/4· to 112-W printed-circuit IXlI. Panel
mounting indicates a standard panel-mounled pot.
R1 10k PC (age threshold)
A2, 4,32,47 4700
A3 47k
A5, 6, 16, 21, 22,

24, 26, 29, 30,
35,38,39,41,48

A7, 12, 15
AS,14
R9
A1 0,19, 44, 45,46
R11
R13
A17, 36
A18, 23,37
R20
R25
R27,28

Transistors
0 1-3,5
Q4

Integrated Circuits
U1
U2
00,9,11
U4-6, 12, 13
U7
U8
UlO
U14
U15

Dtodes
01-7, 10
08
D9

The Future

The present CoCo FAX
system offers extreme flex­
ibility and excell en t re­
su lts . O ne o f us (WB8DQTl
has al l kinds of CRT and
f AX d ispl ay systems but
has used litt l e bu t the
CoCo since we got the svs­
tem up and running. If new
rout ines prove to be usefu l
or if new FAX form ats ap­
pear, they w il l be added to
the software in an attem pt
to keep it as cu rrent and
use f ul as possible. The
guiding philosophy will be
that inexpe nsive sof tware
upgrades are preferable to
m aking extensive hardware
modifi cations.

display board is limited to
a 256 x 128 format since
o nly 16K o f static RAM is
used . Despite this limita­
tion, the FAX results are
quite good as evidenced by
t he photo s in t h is arti­
c le-ail o f which were pho­
tographed f rom that stan­
dard d ispl ay-board output.
Some experimentation by
K6AEP has shown that it is
p ractical to load the dis­
play board w ith as much
as 32K of stat ic RAM ­
enough to provide a 256 x
256 displ ay format!

By the time this article
appears, M ultimode and l.
W . Interf ace w ill o ffer both
ve rsions. The 256 x 256
ve rsion is obviously a bit

There is a ha rdwa re op- more expensive, but the
tion, however, where you display is capab le of push-
can expect to see develop- ing the reso lut io n l imits of
ments- the d isp lay board . most monitors. The WEFAX
The basic h igh-resolution Ver. 3 sof tware has been

32 73 Magazine. December, 1984

modif ied (along w ith va ri­
ous SSTV options) to sup­
port either 256 x 128 or
x 256 d isplay. You c an
start with and stay with the
f irst or later upgrade to the
second and st i l l use the
same softw are.

Conclusion

Up to this point in time
the differences in image
formats and the equipment
required for image process­
ing have kept the various
types of v ideo experiment­
ers sepa rate and d istinct.
One of our goals ha s been
to use the power o f the
6809 m icroprocessor as a
f lex ib le image-processing
system. W ith the power o f
a 64K CoCo, some hard­
ware interf aces, and f lexi­
ble software, the segrega­
tion of ATV, SSTV, FAX,
and the wea ther-sate ll ite

c row d is a thing of the
pa st - not to ment ion CW
and RTTY l For about what
you would pay for a dedi­
cated system for anyone
o f these modes. you can
have it al l!

If you stop to think th at
the sam e computer can
calcu late satell ite orb its,
keep your log, ba lance the
checkbook , and teach the
k id s, we th in k you will
ag ree that it w ill be a much
easier job to sell the fa m ily
on the " new" gear. Of
course everyt hing has its
price. O nce you are geared
up you will have the ten t.
ble dec ision about which
of all th ose modes you
w ant to use when you fi re
up the rig! For that weighty
quest ion we can suggest
on ly that you write a pro­
gram to let the com puter
decide! .
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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
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Transistors: A Biased Approach
In Part I, KCOEW takes the mystery out of solid state

with clear talk and practical examples.

ou r discussion to the NPN,
but reme mber that everv ­
ttuog will else applv to the
PNP- Just turn thl:' voltage"
and currents around.

The act ive mode of o per­
at ion is the one most etten
used In linear clrcutts such
as amplifie rs, and in th is
mode the transistor is In­
deed act ing as an amplifier.
The current flowing into the
collector lead is d irec t ly
proport io nal to the cu rrent
into the base lead , The othe r
two modes possible are "cut­
off" and "saturat ion." Cutoff
is exactly what you'd think ­
th e tran si sto r is tu rn ed
off a nd no cu rrent flows
at a ll . This occurs when (for
the NPN) the base is less
positive than the emitter,
Saturat ion occurs when the
base is more posi tive than
ei ther the collector or emit­
ter and mea ns that the tran­
sistor is passing a ll the c ur­
re nt it can for that particular
biasing (Note that satura­
tion does not mean that the
transistor is carrying its max­
imum ra ted current, only
that it's ca rrying all that's
possible for that particular
setup.)

There's another way to
look at the modes of opera­
tion we've just discussed.
The transistor can be viewed
as two diodes. one from
base to emitter and the
other from base to collector.
(You can see it in the names
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ter pointing away from the
base. and the PNP. (b).
d rawn With the arrow point­
ing in As a general rule , anv­
th ing you do With o ne, you
ca n do with the other if you
swap all your polarities - a
positive supply becomes a
ne gative supply, etc. Fig 1
shows this Here, the two
transistors are shown with
volta ges set up between the
three le ads to put them in
the ecnve mode , (properl y
arra nging the voltages. cur­
ren ts, or whatever o n a tra n­
sistor OJ any othe r device is
ca ll ed " biasmg." and that' s
wh at this article is a ll about.)
for the NPN transistor to be
active, the collec tor must be
more pos it ive than the base,
which in turn must be more
positive than the e m itter.
The PN P is just the same,
but here the col lector is
more ne gative tha n the
base, end so on We' ll lim it

'.

"

Fig. 3. An NPN transistor
with a network of resistors
for biasing.

"
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So. let's get with it . I'm not
going to cover any solid­
state theory here, just how
to use the se things in some­
thing pract ical . Maybe we'll
look at the theory some
other time .

Yo ur basic, garden-varietv
bipolar trans istor has exact­
ly three le ads - e m itte r, col­
lector, a nd ba se , Yo u can
find which is which for the
particular pa rt you're work ­
ing with by checking the
data sheet, but a ll transis­
to rs share two baste proper­
ties in no rm al operat ion ,
fi rst , the cu rre nt f low ing
from co lle cto r to emitter is
some mul tiple of the current
fl owing mto (o r o ut of) the
base lead Second. the volt­
age drop across the e mitter
and base is consta nt. This
applies o nly when o peratmg
in what's called the " ac tive"
mode, but we'll get to that in
a momen t.

fig , 1 shows the two types
of bipolar tra nsistors , the
N PN, (a ), which is d rawn
with the arro..... on the ermt-

Fig. 2_ The NPN (a) and PNP
(b) transistors biased for the
"act ive" mode of operation.
Note that the onl y difference

Fig. 1. NPN la} and PNP (b) is the polarity of the volt-
transistors. dges.
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So me time s I think things
were a lot simple r in the

"good old days" - you know.
vac uum tubes and all that.
Ihen. you could visuahze
the electrons happily Lip­
ping from cathode to plate.
with a varying charge on the
grid adiuvtmg th(> flow You
even had a ruce o range glow
from the f ilame nt when you
turned the th ing on, a reas­
surmg visua l indicator that
something was happen ing
1he transistor changed a ll of
that -s- now a ll we haw to
look at Me little metal cans
that look just the same, on
or off And the W d Y they op­
erate ! All this ta lk about
"electroruhore pa irs" and
" mino rity ca rriers ." It' s a
miracle envthmg ever gt'lS
designed wit h these things.
thevre so hard to under­
sta nd

Wrong Transistors a ren 't
much more complicated
tha n any o ther electror nc
device (the y can be a lot
simpler than tubes In many
casps). but they do have
their own way ot ooeratmg.
and once you've learned a
little about it and how to use
them. evervthmg's sunple.



Fig 4. A simple transistor amplifier. If the de level at the col.
'ector is too high for the signal level expected, the output
may clip as it tries to exceed the limit set by the supply volt­
age/Ycct
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Fig. 6. A simple digitaf-to--an­
alog converter (DAC). As var­
ious res istors are grounded
through their switches, the
voltage through the base,
and therefore the output
voltage, changes.
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Fig. 5. The NPN transistor
with some values for the
biasing resistors. Ignoring
beta, this circuit gives Vc ­
8 V and Ie = 9.2 rnA.
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NPN and PNP - two P-N
junctions, or, in other w ords,
diodes.) A transistor is active
when the base-emitter diode
is " forward-b iased" (pos itive
on the P side and negative
on the N side) and the base­
collector d iode is " reverse­
biased" (posi t ive on N, nega­
tive on P). Either way, you
can tell how a transistor is
operating just by f iguring
out how the voltages are ar­
ranged around the three
leads

Fig. 3 shows a n NPN tran­
sistor along with four resis­
tors which w e can use to es­
tablish the "de operating
poin t," in other words. to
bias the transistor for proper
operation . The de operating
point is usua lly spec ified in
te rms of the collec to r cu r­
rent and the co llec to r vo lt­
age when no signa l is ap­
plied . It's important because
it wi ll affect the operation of
any circui t we build with the
transistor.

For an example, le t's sup­
pose that the tra nsisto r is be­
ing used as an amplif ier, as
in Fig. 4. With the supply
vo ltage (Vcc) at ten volts.
the collector vo ltage will de­
termine how far the output
can swing befo re clipping ,
If, say, the collector is at 7
volts. we'd better not expect
to get a signal out that
swings any more than 3 volts
positive - if it does, it'll run
into the limit of the supply
voltage and clip. This isn't
the only way the operating
point is important. but you
can see that it's not some­
thing to ignore , On to bias­
mg

Remember the two points
I made earlier: that the vo lt­
age drop from base to emit­
ter is constant a nd that the
current flowing in the co l­
lector lead is some multiple
of the base current. The
nu mber you multiply the
base c urrent by to get the
collecto r curre nt is called
beta, This may a lso be give n
as the Greek letter, p. Both
of these will affect the oper­
ation of the transistor in a ny
circuit, but beta is usually
the more difficu lt of the two
to handle. Not only will beta
vary from part to part (some­
times by as much as five to
one or more), but eve n the
beta of a given tra nsistor
will wander around as the
te mperature, co llector c ur­
ren t, etc. , change. Des igning
fo r a stable operati ng po in t
fo r varying betas is really
what biasi ng is a ll a bout.
Now, some prac tica l ex­
amples:

For our first try, we'll ig­
nore the base current of the
transistor and thereby ig­
nore beta. This really isn't
such a n unreasona ble thing
to do since if beta is h igh
enough (a nd most small-sig­
nal transistors sport a beta
of a t least 1(0), the base cur­
rent really is negl igible com­
pared to the collecto r cur­
rent. We'll use the NPN with
a resistor network for bias­
ing, as shown in Fig. 3. Now,
if we ignore the base c ur­
re nt, we ca n very qu ickl y get
some expressions for the
cu rrents and voltages in th is
circuit.

The point we're inte rested
in is the collec to r- we want

the voltage at the collector
and the va lue for the collec-
tor current which is flow ing (a ny s ma ll-signa l silicon
through Rc. Obviously, by NPN s hou ld work). you
O hm's law, there must be a should measu re voltages
voltage drop across Rc of very close to the ones we
VRc = Ie x Rc. so the volt- just calculated As a matter
age a t the collector is just of fact, just using this type
VC = 10 V - VRc. The of analysis can allow us to
emitter c urrent must be the design a practica l circuit.
sa me as the co llecto r cu r- What would happen, fo r
re nt (we' re ignoring the base example, if we could switc h
current, remembert), so the the va lues of R1 and R2
voltage at the emitter (the around at will? O ne easy
voltage across Re) is VRe = way to change th is divider
Ie x Re. would be to put other va lues

Wait a minute! If the drop in parallel with R2, which
from base to emitter is con- will lower the resistance
sta nt. then the base w ill a l- from base to ground. We
ways be a certain amount might do this as shown in
more positive tha n the emit- Fig, 6, with several different
te r. This d rop is around 0.7 resistors tied together a t the
vo lts fo r a silicon transistor, base and then individually
so Vb = Ve + 0.7. Aga in, switc hed to ground . A resis­
we' re ignoring the base cu r- tor whose switc h is open
re nt. so Vb may be de ter- would simply "float" and
mined easily- R1 and R2 make no difference to the
a re just a divider, and Vb = circu it whatsoever. Switch-
10 X R2/(R1 + R2). ing different combinations

Wo rk ing ba ckw ard s of resistors in and out would
through the re lations we dis- vary the voltage at the col­
covered above, we ca n get lector. If we chose the
the collector current (same va lue s of t hese resistors
as the emitter current) as Ie properly. we could use this
= {(10 X R11l.R1 + R2)) - circuit as a d igita l-to-a nalog
O.7l1Re . conve rte r, or DAC DA( s are

Fig. 5 shows the same c ir- used exte nsively to a llow
cuit with some va lues for digital circuits. suc h as are
the re si stors. Using the found in microcompute rs.
above formulas. we can find to control a nalog voltages.
the vo ltage at the base to be Fig. 7 shows a practica l
Vb = 10 V X (5k:L!(5k + 5k) version of th is simple DAC.
= 5 V a nd the voltage at the As the bina ry represe ntation
emitter to be Ve = 5 V - of the numbers 0 to 15 is fed
0.7 V = 4,3 V. The e mitter into the 74lS05 (a 7405 or
a nd collector currents a re 74505 works just as well),
then tc = le = 4.3 Vf470 = the output (at the collector)
9 .2 mA and the collector will c hange in even steps
vo ltage must be Vc = 10 V from a maximum to a mini-­
- (9.2 mA x 220) = 8 V. mum value. If the DA( is

If you build thi s circu it d riven by a counter, suc h as
73 Magazine · December,1984 35
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fig. 7. The DAC used to generate a "sawtooth" waveform
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late the va lue of the small­
est resistance (the most sig­
nificant bit of the input) fi rst.
This may be done by figur­
ing what the base voltage
needs to be for an output
voltage that's halfway be­
tween the desired min imum
and maximum -this is the
most signif icant bit, rernem­
bert Given th is voltage, the
current through R1 is found
by subtracting this base volt­
age from the supply and di­
viding by the resistance of
R1 . Since we're ignoring the
base current, the sum of the
currents through R2 and Ra
mu st equal the cu rrent
through R1 , and so we f ind
the cu rrent in R2 next Th.s is
simply the desired base volt­
age divided by R2 , Subtract­
ing thi s current from the cu r­
rent in R1 gives the current
that must be drawn by our
most-signifi cant-bit resistor,
Re. The value of Ra is just
the drop across Ra d ivided
by thi s current, or Ra = (Vb
- 0.25)/la,

The remaining resistors
may be calc ulated in a sinu­
lar fashion or for a straight
binary DAC, each resistor
wi ll be twice the value of
the one for the bit to the left.
If we want a four-bit DAC,
such as the one show n, and
we calc ulate Ra to be 500
Ohms, then Rb = 1000
O hms, Rc = 2000 O hms,
and Rd = 4000 O hms. Use
the nearest va lue ava i lable
and use the most precise re­
sistors ava ilable for best
resul ts.

With this exam ple, we've
learned in a very basic way
how the transistor may be
biased to provide various
desired levels at the output
and even fou nd a w ay to get
it to act as a simp le ampli­
f ier. But we haven't covered
what's really going on with a
bipolar tran sistor - the con­
tro l of the collector current
by changing the base cur­
rent. In Part II , we'll look at
this act ion and work beta in­
to our analysis of just how
this littl e piece of silicon
acts, (T hanks to Richard
Herrington for the sugges­
tion for the DAC circu it.) .

Notice that it appears to be
a smaller, inverted vers ion
of the sawtooth w aveform
seen at the co llector Sur­
prise! The transistor is really
acting as a sim ple amplifier,
taking the sm all Signal we've
made at the base and mak­
mg a bigger copv of it at the
collector . (The invers ion of
the signal is characterist ic of
this type ot amplifier.I

You may want to t ry your
hand at desigmng one of
these you rse lf . First, a word
of adv ice: This IS never going
to be a very classy way to
make a DAC, and variations
in the resistors or the transis­
tor Itsel f can. as noted
above, cause the output to
change f rom the designed
value by quite a bit. But it's
kind of fun to try these
th ings for yourselt, so here's
how.

The 7405 is an inverter
with " open-co ll ector" out­
puts. Th is means that the
output pm is SIm ply the col­
lector of a transistor, and
w hen an input is high, this
transistor is switched on and
effectively takes the output
(the collector) to ground ­
t he tran si stor, in othe r
words, saturates It won't ac­
tually make it all the way to
zero volts-there wi ll al­
ways be some small drop
across this transistor, around
0.2-0.3 V. We can assume
about 0.25 V for the pur­
poses of this design . Thus, a
high input wi ll pull the resis­
tor assoc iated with that bit
to 0.25 V. The drop ac ross
the resistor is the base volt­
age minus 0.25 V. W e start
by setting up Re. Rc. R1. and
R2 for the desired min imum
output voltage at the collec­
tor. In this stage of the
design, assume that all of
the "ext ra" resisto rs are
f loat ing-they can be ig­
nored,

With the minimum volt­
age establis hed by the basic
biasing network, we can add
the ext ra resistor to pu ll the
base voltage down and so
increase the collector volt­
age. If you want to use a
straight b inary input such as
the one shown here, calcu-

~,t $19 ,95

base-to-em itter vo l tege.)
The ';S5 timer provides the
clock for the counter, here
at about 16 kHz. The output
frequency w ill be 1/16 of th is
value, or about 1 kh z.

If you build thi s circuit
and have access to an oscil­
loscope, bE' sure to look at
the signal on the base w hen
t he cou n te r IS runnin g.
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COMPUTERRTTYIASCIl/AMTOR/CWMFJ 'S MOST AOVANCEO INTERFACE HAS
FM, AM MOOES, LEO "SCOPE " TUNING ARRAY, RS·232 INTERFACE, VARIABLE
SHIFT TUNING, 170/850 Hz TRANSMIT, TRUE MARK-SPACE OETECTION.

Has trent panel sensitivity control.
Normal/Reverll switch eliminates retuning while

che<:king lor inverted RTTY. Speaker jack, + 250
VDC loop output.
Exar 2706 sine wave generator gives phase con­

tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hzspace . Microphone lines: AFS K out.
AFSK ground , PH out and PH gfOllO!1.

FSK lteylng for transceiveR with FSK input.
Has sharp 800 Hz CW flIter, pius and minus CW

keying and external CW key jack.
Kantronics software compatible socket.
Exclusive TTl/RS-232 general purpose socket

allows interfacing 10 nearly any personal com­
outer with most appropriate software. Available
TTl/RS·232 lines: RTTY demod out CW oemcc
out (TTL only). CW-IO in, RTTY in, PH in,
key in. All signal lines are bulfered and can be in­
verted using an internal OIP switch.

Metal eabtnet. Brushed aluminum front. 12V1X
2V1X6 inches. 18 VOC or 110 VAC with optional
AC adapter , MFJ-1312, $9.95.
Plugs between rig and C-64, VIC-Zll, Apple, TRS­

BOC , AtarL TI-99 and other personal computers.
Use Mf J. xantrcntcs. AEA and other RTTY/
ASCII/AMTOR/CW software.

•
----.......e._ "" JIIII ~ _

Bullt·ln RS-232 mtertaee.no extra cost.
Variable shih tuning .ets you copy any shift

between 100 and 1000 Hz and any speed (5-100
WPM RTTY/CW and up to 300 baud ASCII).
Push button for 170 Hz shift.
Sharp multl-puie mark and space filten give

true mark-space detection. Ganged pots give space
passband tuning wi th constant bandwidth. Factory
adjusted trim pots for optimum filter performance.
Multl.pole active tIIten are used for pre­

limiter , mark, space and post detection utter­
ing Has automatic threshold correction. This
advanced design gives good copy under OR M,
weak signals and selective fad ing.

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

II·"-,-
MFJ-1229

$179 95

Englnllrlng , performance, value and fNtures
sets MFJ's most advanced RTTY/ASCII/AMTOR/
CW computer interlace apart from others.

FM (limiting) mode gives easy , trcuore-free oper­
ation. Best Ier general use, oil-shift copy. drift­
ing signalS , and moderate signal and OR M levels.
AM (non-limiting) mode gives superior per'

formance under weak signal conditions or when
there are strong nearby stations.
Crou hair mark-space LED tuning array simu­

lates scope ellipse for easy. accurate tuning
even under poor signal·to-noise conditions , Mark
and space outputs lor true scope tuning .
Transmits on both 170 Hz and 85lI Hz shift.

MFJ-204

$79.95
MFJ Antenna Bridge. Trim your an­

tenna for optimum performance quickly
and easi ly, Read antenna res istance up
to 500 ohms. Covers all hams bands 00­
low 30 MHz. Measure resonant tre­
cuencv of antenna. Tells to rencnten or
shorten antenna, Easy to use, connect
antenna. set frequency. adjust bridge
for meter null and read antenna resist­
ance. Has frequency counter jack. Use
as -siqnal generator, Portable, self con­
tained, 4x2x2 in. 9 V battery or 110
VAC with adapter, MFJ'1312, $995.

MFJ ANTENNA BRIDGE

MFJ-55l1

$49.95

MICROPHONE EOUALIZER

Greatly improves transmitted SSB speech for maxi­
mum talk power. Evens out speech peaks and valleys
due to voice, microphone and room characteristics
that makes speech hard to understand. Produces
cleaner, more intelligible speech on rece iving end,
Greatly improves mobile operation by reducing oassv
peaks due to acoustic resonances. Plugs between mrc
and rig, 4 pin mic jack, shielded output cable, High,
mid. low controls provide ± 12 db boost or cut at 490,
1170. 2800 Hz. Mic gain , en/oft/bypass switch,
"On" LEO. 7x2x6 inches, 9 V battery. 12 VOC or 110
VAC with adapter, MFJ-1312, $9.95.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647·1800. Call 601·323·5869
in Miss and outside continental USA
Telex 53-4590 MFJ STKV

000

MFJ
MFJ ENTERPRISES, INC.

Box 494 , MiSSiSSippi Stale, MS 39762

MFJ-1621

$79.95

MFJ-407 Oeluxe Electronic Keyer sends
iambic, automatic, sernt-auto or manual. Use
squeeze, single lever or straight key, Plus/
minus keying, 8 to 50 WP M. Speed, weight ,
tone, volume controls. On/Off, Tune, Semi­
auto switches , Speaker. RF prool. 7x2x6
inches. Uses 9 V battery, 6-9 VOC or 110 VAC
with AC adapter, MFJ·t305, $9.95.

MFJ-407

$69.95

•MFJ 's Portable Antenna lets you operate 40,
30.20, 15. 10 meters from apartments. motels,
camp sites, vacation spots, nearly any electri­
ca lly clear location where space lor a full size
antenna is a problem. I
A telescoping whip (extends to 54 in.) is

mounted on sell-standing 6x3x$ inch aluminum
case. Built-in antenna tuner, field strenqnt me­
ter, 50 feet RG-58 coax. Com~te multi-band­
portable antenna system that Yfu can use near­
Iyanywhere. Up to 300 watts fEP.

,

MFJ PORTABLE ANTENNA

MFJ ELECTRONIC KEVER

ORDER ANYPRODUCT FROM MfJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH·
IN 30 DAYS f OR PROMPT REFUND (LESSSHIPPING)
.. One year uncondltlonal guarantee " Made in USA,
• AI:ld $4,00 each shipping/handling .. Call or write
lor freeCitalog, over 1110 products.

Indispensable, Improves any RTTY station.
1. Crou hair LED " scope" Tuning Array. Makes

tuning Quick and easv with oeac-on accuracy. Tune
lor maximum vertical and horizontal display

2. Scope Adapter. Mark/Space outouts lor scope,
3. Shih Indll:8tor. LEOs indicate 170. 425, 850 Hz

srnft. Especially useful lor RTTYoutside ham bands.
4. Sharp Mart and Space Fllten. Greatly improves

copy under crowded , fading and weak signal condi·
tions. For 170, 425, 850 Hz shilts .
5. Normal-Revene Switch. Check lor inverted RTTY

without cnanging sidebands and retuning.
6. Output Level Control. AI:ljust signal level into TU,
7. limiter. Evens out signal variation for easier .

smoother ropy,
Pluqs between receiver and TU. Mark is 2125 Hz

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

24/12 HOUR CLOCK/IO TIMER
Switch to 24 hour UTC MFJ-1Ofi $19.95

or 12 hour format! Bat· ~ ~ ' I l
tery backup . 10 timer a- .
lerts every 9 minutes '
alter reset. Red .6 in. ~
LEOs. Synchronizable fa 'MNV . Alarm, Snooze func­
tion, Minute , hour set switches. PM , alarm on indica­
tors, Gray/Black cabinet. 5~2x3 in. 110 VAC, 60 Hz,

7·IN·1 RTTY OPERATING AID

MFJ·1ZZ1 . ' i ...,.....".._- ~-·1
~- -~ . 0$79.95 .: 1 _",! ....i"Mt. .



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

$99.95 MFJ-941D

NEW
FEATURES

,

MFJ', lastnt selling tuner packs In plenty of new featurnl
• New Styling! Brushed aluminum trent. All metal cabinet.
• New SWR/W.Umeler! More accurate Switch selectable
300/30 watt ranges. Read forward / reflected power,
• New Antenna Switch! Front panel mounted . Select 2 coax
lines, direct or through tuner , random wire /balanced line or
tuner bypass lor dummy load
• New airwound Inductor! larger more efficient 12 position air­
wound inductor gives lower losses and more watts out. Run up
to 300 watts RF power output . Matches everyth ing from 1.8 to
30 MHz: dipoles . inverted vee , random wires. verticals, mobi le
whips. beams. balanced and coax lines Buill-in 4:1 balun for
balanced lines. l000V capacitor spacing, Black. llx3x7 inches.
Works with all solid state or tube rigs, Easy to use, anywhere.

1 KW DUMMY L8f,O,so$39.95
Tune up lalt, eKlend • __' . -- - ,
life olltnall, reduce ,
QRM! Rated tKW CW ~; I1JI7 "~'.~.. I ..
or 2KW PEP for to min- I i j
ules. Half rating for 20 i '~;;""' I
minutes, connnuous at I .
200 W CW, 400 W PE P, -. .-"';:!
VSWR under 1.2 to 30 I," j
MHz, 1,5 to 300 MHz_ I ' '. . '
Oil contains no PC B, ~, _"':~
50 ohm non-inductive resister. Safety vent.
Carrying handle, 7V2x63/o in.

24/12 HOUR CLOCK/IO TIMER
MFJ·lll6 ~ .,. 7J$19.95 Nf v· I
Switch to 24 \\,~
hour UTe or \;
12 hour lormatl t \ '
Batlery backup
maintains time during power outage. 10 timer
alerts every 9 minutes after reset. Red LEO .6 Inch
digits, Synchronizable with WNV . Alarm with
snooze function. Minute set, hour set switches.
Time set switch prevents mis-setting. Power out,
alarm on indicators , Gray and black cabinet. 5x2x
3 lncbes. 110 VAG, 60 Hz.

Dual tllten give unmatched performancel
The primary IiIter lets you peak, notch. low
pass or high pass with extra steep skirts
Auxiliary titter gives 70 db nctcn . 40 Hz peak.
Bolh fillers tone from 300 10 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constant output as bandwidth is varied; linear
frequency control. Swi tchable noise limiter for
impulse noise. Simulated stereo sound for CW
lets ears and mind reject O ~M _ Inputs for 2 rigs.
Plugs into phone jack, Two watts for speaker.
Ofl bypasses filter, 9·18 VOG or 110 VAC with
optional adapter, MFJ'1312, $9.95.

TO OIlOER DR FOil YOUR NEAIIEST ~
DEALEII, CALL TOLl·FREE ...9~j

800·647·1800.Call 601·323·5869 63
In Miss. and outside continental USA ,. 11 c.d
Telex 53-4590 MFJ STKV

,~ ..
..1 1m Y-t

-_ ,I O'
." .", "" .•' ."'''''.','...." '-.', . .. '. .

MFJ
MFJ ENTERPRISES,INC.

Box 494, Mluillippi Stiti. MS 39762 L J

VHF SWR/WATTMETER
MFJ·81 2 $29.95Low cost

VHF SWR/
Wattmeter!
Read SWR
(14 to 170 MHz)
and forward /
re flected power
at z meters , Has 30 and 300 watts scales . Also
read relative held strength. 4x2x3 in.

MFJ/BENCHER KEYER
COMBO -

MFJ-422
$109.95

The bllt ot
all CW worlds­
a deluxe MFJ Keyer in a compac onfiguralion
that fils right on the Bencher iambic paddle!
MFJ Keyer - small in size, big in features, Curtis
8044·B tc . adjustable weigtlt and tone,front panel
volume and speed controls (8'50 WPM), Built-
in dot-dash memories , Speaker , sidetcne, and
push button select ion ot semr-eutcmauc/tune
or automatic mooee. Solid stale keying. Bencher
paddie is fully ad justable ; heavy steel base with
non-suo feel. Uses 9 V battery or 110 VAC with
optional adapter , MFJ-l305. $9 95.

POLICE/FIRE/WEATHER
2M HANDHELD CONVERTER
Turn your Iyntllllized lcannlng $39.95
2 meter tlandhetd into a hot Police/ ~ . MFJ
Fire/Weather band lcanner! -313
144·148 MHz nanoneios .~

receive Police/Fire on 154·
158 MHz with direct fre­
quency readout. Hear
NOAA maritime coastal
plus more on 160-164 MHz_
Converter mounts between
handheld and rubber ducky
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands, No
missed calls . Crystal contro lled . Bypass/all
switch allows transmitting (up to 5 watts). Use
AAA battery. 2V. x1 'hx1 'h in. BNC connectors.

ORDER ANY PRODUCT FROM MFJ AND TRY IT· NO
OBLIGATION. IFNOT DELIGHTED, RETURN WITH·
IN3D DAYS FOR PROMPT REFUND (LESSSHIPPING).
• One year unconditional puarantee • Made in USA.
• Add $4.00 eacn shipping/handling • Call or .rltI
tor I,.. ~talog, OYIr 100 prvdum.

RX NOISE
BRIDGE
MlXlmlze
your antenna
performance! $59.9 MFJ·2028
Tells whether to shorten or lengthen antenna for
minimum SWR . Measure resonant frequency,
radiation resistance and reactance.
New Featurn: individually calibrated resistance
scale , expanded capacitance range (:t:150 pf),
Built-in range extender for measurements be­
yond scale readings, 1-100 MHz. comprenensfve"
manual. Use 9 V battery. 2x4x4 in,

INDOOR TUNED ACTIVE
, "APROVEO ' ANTENNA

N~Wh igher ga;n " Worfd Grabber" rivall
wrth Dr exc&8dl reception
et outside long wlrn l Unique tuned Active
Antenna minimizes lntermoce . improves select,
ivi ty. reduces noise outside tuned band , even
funct ions as preselector with external antennas,
Covers 0.3-30 MHz, Tele
scoping antenna. Tune,
Band ,Gain, On-oll
bypass controls.6x2x6 in,
Uses 9V battery.9­
18 VDC or 110 VAC with
adapter, MFJ-1312, $9_95. MFJ·1020A $79.95



Peter Dohert y WIVO
PO Box 191
Port Townsend W A 98368

Yikes! Spikes!
You paid good money for that computer system. Now spend

a few hours building an insurance polic y against voltage spikes.

To prevent these spikes
from d a maging devices
on the ac line, three metal­
oxide varistors (MOVs) are
used. This device is a volt­
age-dependent, symmetrica l
resistor which acts like back­
to-beck zener diodes. The
MOV normally presen ts a

OUTLETS

'\ ~flASS
~CflE"

,

high impedance across its
leads . However, when a
voltage spike is present, the
impedance of the MOV be­
comes very low, prov iding a
conducting path for the
spike energy. The MOV can
handle surges of up to 4500
Amps at 175 volts. An MOV
is used across the line and
from eac h leg of the line to
ground. This wi ll shunt dam­
aging spikes away from sen­
sitive equipment.

O ne word of caution is in
order he re . An MQV that is
exposed to an extremely
high energy pulse can over­
heat and shatte r. You cou ld
protect each MQV with a
ten-Amp fuse in series with
it o r omit the fuses and
house the MQVs in a box to
protect yourself in case of
this unlike ly event. I chose
to allow the MQVs to se lf­
destruct in their duty of pro­
tecting my equ ipment. An

,~,

10 AloI PS

NEQN PILOT
L AMP ASSV

LINE COIl O

types of interference: line
transients and RFI. Tran­
sients have many sources.
Inductive loads, such as mo­
tors turning on and off, will
generate voltage spikes on the
ec line . These spikes can be
man y times higher than the
nominal 117 V ac . A nea rby
lightning strike can a lso
cause a spike. Even turning
your printer on or off can
c reate a voltage spike. A
subtle result of these tran­
sients can be information
scrambled in the computer's
me mory or, more se riously,
blow n fC c hips in your
equipment

Description

Th is filter will protect
you r compute r from two

frigerator turns o n, or if
you are unaware that this
potential problem even ex­
ists, please read on. A little
so lder and an evening's
work will produce a filter
that will protect your invest­
ment at a fraction of the
comme rcial cost

HC1VlI many of you com­
puter users are aware

of the damage caused by
voltage spikes present on
the ac line? These little
gremlins can scramble pro­
grams and destroy sensitive
ICs, Commercial filters are
avai lable to a lleviate these
problems, but the ir cost can
often exceed the price of
your compute r! $0 if you
c ringe every time the re-

This unassuming device could save you thousands of dollars.

40 73 Magazine . December, 1984

Fig. 1. Schematic diagram of the iittec



Checkout and Operation

Using an ohmmeter on
the high rang e, measure the
resistance between each of
the two pins on the out let
and ground The reading
should be infini te. The read-

Const ruction

I housed my f il ter in a 4"
X 4" x 3" meta l box used in
house w iring. A box exten­
sion, or " mud ring," is added
to the front of the box so
that the outlets w ill c lear the
rf f ilter, The filter and the
fuse holder are mounted on
the bottom of the box using
4-40 hardw are. A Romex
connector is used as a line­
cord strain relief. The MOVs
are soldered directly to the
rf-fil ter term inals The du­
plex outlets are screwed di­
rectly into the box exten­
sion. Al l of these detai ls can
be seen in the photographs,
Since the fi lter is capable of
handling 12 Am ps, number
14 or larger w ire should be
used throughout.

34.95

$149.95
10.00~K

9.95

17.95

MODEL PK1
(show n w i1h UK RA M

and 8K ROM l

sure that these w ires are not
crossed !

Your computer and disk
drives should be plugged into
the fi lter. Your mon itor and
printer shou ld be plugged
directly into the wa ll outlet.
That's all there is to it! Now,
when an unannounced spike
arr ives at your door, sim ply
shrug it of f and keep on
computing.•

• ~ea dy to operale -w"e;j & tester
- LOW COST

• Easy to learn . a, y to u,.
• Buill ' ln packet 1,I000em
• Use wll h comput.rs . terminalS,

t"letvpe macbnes
• RS232 ,""al ml. rtace- 45 10 9600 baud•U,., 1Hltt> ASCI I ano Bau dol
• Progrilmmed to' notn AX.25 & VA De at t 200 or ftOO O.Ud
• Automat icallv recogniles protoc~ 01 i n~ ominQ messages
• Over 60 commanos
• CUllOm call SIgn option
• Stales receved messages untIl reQuestell Jt a laler I ,m~

• "Block"' iIld lranspanent mooes 100liansfelringoompulardata
• Operates as an uoanenceo repeater
• ACl i"les teletVpe motor to prrnl messilge,
• Board accepts UP 10 14K 01 RAM
• Can be customlled fa, LANS and up to 56 ~ RA M

MODEL PK-1 wired & tested w/ 4K RA M
Additiona l memory (up to 14K total)
Manual on ly-credited with purchase

(add $2.00 for shipping)
RTTY adapte r board
Customcabinet kit-includes on/off
switch, LEDpwr indicator, reset button & pwr jack
Dimens ions: 4.5 x 9,5 x 1.5 inches
Pwr requ ired: + 12 VDe, approx. 200 rna.
Contact GLB for additional info and available op tions.

We oller a complete li"e 01 transmillers arId recel.ers, s trips ,
preselec tor preamps , CWID'ers & s yMhesirers lor amateur & commercial use

Request our FREE catalog . MC & Visa welcome ,

<;lB ElE\. IItVnl\.;)
1952 Clinton 51. Buffalo . NY 14206

716-824·7936. 9 to 4 '

Now you can get
in on the fun on

packet radio!

Inside the fil ter. The outlets are mounted on the box extension.

ing between the two pins
of the out le t sho u ld also
be in fi n ite. Next, m easure
the resistance between t he
ground pi n of the out let and
the case. The read ing shou ld
be zero. Finall y, check for
co n t in u ity between t he
w hite wire o f the l ine cord
and the silve r screw of the
outlet. Ditto for the black
wire and brass screw. Make

2.00

2.19
2.69

.79
1.69

.39

.20
2 @ .39

.99
$20.44

3@ $ 1.59
3.95

For the best protection
and for safety's sake, the
green w ire (ground ing w ire)
must be securely fastened to
the meta l box. DO NOT
OMIT TH IS! If someth ing
should happen and a live
wire comes in contact w ith
the metal box, the green
wi re w ill cause the fuse to
blow . D o n ' t l e t sl o p py
t w e lve-vo l t con st ru ct ion
habits leak in. This is 110
volts ac and can be deadly if
mishandled. likewise, the
ground screws on the out­
lets and the rf-fil ter ground
should also be securely fa s­
tened to the box. If you r
house st i ll has the older two­
wire outlets, I suggest bui ld­
ing this filter in a plastic in­
sulated box to eliminate any
shock hazard.

A lso, pay close attent ion
to the black and white w ires
of the li ne cord. Be absolute­
ly sure that the proper color
wire of the line cord makes
it to the appropriate screw
of the outlet. The wh ite w ire
should eventually end up
u nd er t he si lver-co lo red
screw of the outlet. The
black wire shou ld end up
under the brass-co lored
screw . Don't get your wires
crossed! If you have any
doubt, consu lt your local
electric ian. Using the sche­
m atic , wiring should take
but a few m inutes.

Parts List

RS 276·570
Sprague JN10·2296A1,
from Fair Radio Sales
Lima OH
W1 4·3CG, from
Fair Radio Sales
AS 272·707
AS 275-1546
RS 270·739
hardware store
hardware store
hardware store
hardware store
hardware store

Pilot lamp assembly
DPST switch
1D-Amp fuse holder
4 " x 4 " x 3" metal box
Box extension ("mud ring")
Romex connector
Duplex out lets
Outlet cover

Metal-ox ide varistor
Af filter, 2 x 12 Amps
@ 250V ac

Line cord

M OV is sti l l f ar cheaper than
my compute r.

Com puters are also af­
fected by radio-f requency
Interference, or RFI . Rf ener­
gy can ente r the ac lines
f ro m you r t ransce iver, a
nearby lightning strike, or
your neighbor's CB set. This
st ray rf ca n also wreak
havoc w ith computer opera­
tion. Likewise, compu ters
generate quite a b it of RFI
themse lves. This can show
up as noise on your receiver
or te lev is ion set. An rf f ilter
takes care of RFI com ing
and going. A com mercia l rf
fi lter avai lable at a very rea­
sonab le price is used. It is
rated at 12 Amps, which is
w el l above m y modest
current draw , In my case, a
very poor p icture on my
mon itor w as co mpletel y
clea red up using th is dev ice.

... See List 01 Advertisers 0" page 80 73 Magazine. December,1984 41
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SPECIFY: Type <les"ed and CW
banll.ilf!h II Oflle.ed

SHIPPING: $3 , A"~,

COD add $1. o......as $10 ,
FL Ree idence add 5% Ta. . ... JO.t

FOX TANGO CORPORATION
Box 15944. W. Palm BNeh. FL33416

Phone: (305) 683-9587

The n."Ow." Dand wldlh im p.o •.,11 lIe1ec".,ty. Th.
g.uter dynam,c flnge .e<l ...ces a RM. The .e<l ...ced
nOI • e ma k.,11 ...eak·lignll recept,on easre" And. as
• bon... s. Ih., Shll ' control ...o,ks much beller.
Instlllll ion Is robcero . ins"uctions a re comptete.
no d. llling Is reQ uired , a nd Only a fe w so ldered cce­
necflons ar., n.,eded. Howe.... skill is nec.,,,,,, :
you' dule! can help II des l.ed,

INTRODUCTORY MONEY·SAVING SPE CIALS
FlK-430S CASCADING KIT tinc hKllng filler.

eea-e. inst'utl 'ons . etc ,) , . . . . ,'M
FlK-IJOS • .,h one add" ional filler

CCW Of AM· "'1l SlIO .. ) $110
FlK-.43O$ w,th lWO add't lOnal lilters

((:W and AM. '1M

au can se lec t 3 optoonal S60 Fa . Ta ngo lina. ' IOf
your T~: sse Narrow (1.8 or 2.1KHz band·
widt h), CW Narrow (250 or 400HZ), and AM (6.0KHz).
To Improve CW Of " M recepl ion, you mUll UN eee
ol lht IIIte.' Indlcaled. For ss e tnllf' Is • ell a/ca;
you can add one ot Ina na..ow fil ters, or you can
use tile Improved Fllte , Cuc. dlng Kit.

We ,ecommend 'he Cuclding Ki, b&c'UI8 n "
mo,e .,Ilee ti•., . II o.nelit. too t" sse .nO CW .Klp·
' Ion ...I,houl . tleeUng tl'\l o tl'\l. modes 0' TX. Whl n
you ju.' lldcla n."o. sse fille. , Ihe mode . ...iICh
~t. YOU tllec, e. tll., "'1.tOCk (2.I KHZ) llI,er orIhe
n."ow one. Eilhe. ....y. tl'\l 1·/ s;gnal pe. ....
.h'ough on ly o"e Ime. _ ,1'\1 011'\1. i. idle ' In 11'\1
Fo. Tango Caacl<:l,ng KII t.o liII~.re. Cli.,.: 11'\1
.",".1fi.., p..... th.ough tl'\l S1Q1;k filiI< .ncI.
nea• •he end 0 1 the i·1cha, n. Ihrough.second h ilI<
- lhe h igh Qu. I,'y &-00" Fo.-Ttnga 21KHz Unil
. nd " S .mpllhl< board . Her. ,'e lhe '1. ...111'

_ ~u

_ -....... _ ea.e-1lII)

u...... 2 ' ...__ KIOcla _ ___.............. ..e_' _01

._ ~-_....
_ -1')
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VISA"

Hand-h eld Transceivers
Deluxe models Regula! SALE
IC·02AT for 2m 34900 29911

IC-D4AT 'or 440 MHz 379,00 339'1
Standard models Ile&ular SAll
IC·2A lor 2m 23950 214'111
IC-2AT ~th np 26950 219'1
IC·3AT 220 MHz. ITP 29995 239"
IC-'-AT 440 MHz. nP 29995 239'1

Acct"S5Ol";es for Deluxe fTl()(}eI,; Re-&uLlf
BP·7 42Sma1l/112V~ Pitk - use 1IC35 67.50
8p·8 1Dlma1l/&4V!'«ad Pitk- use BC35....... 62.50
Be·35 l)op n desk d1afgt'f . aI battenes 6900
Be·6Q $I I posIbDn gang charger · aI balts TSA
BC- 16U VAl chafgel ' BP7IBP8.... . .. . .. . .. . . .. . 10,00
Accessories for bot.h models Ilecul¥
8p·2 425matl/72V Nicad Pitk · use BC35 .... ..• 3950
8p-3 Exira s:.i . 250 mall/MV Nicad Pitk 2950
8P--4 Alkaline battery case. . .. . .. . .. . .. 12.50
8p-5 425ma1l/108V Ncad Pitk . use BC35 -4950
CA-2 TeIescolq 2m anrnna. ..... 10.00
CA--5 ~·wa l't~ 2m alltenna 1&95
FA-2 E.rtra 2m IIelil:* antenna 1000
CP-l Og ~ter pluglcord - BP3 or [b ... . .. .. . . 950
OC-I DC operabon pak lor stIndard models 1750
LC-02AT IJ!:athel case lor [I_ models w/BP·7IS 3995
LC·2AT IJ!:altlef case lor stIndard models. . .. . . .. . 34 95
lC- ll Vinyl case lor standard models ... ... .. . ... . 11,95
lC- 14 Vinyl case lor D:!Iule models w/sp·7IS .. . 17,95
R8·1 'Myl walefprool radIO bag. .. . .. . .. . .. . .. . .. . .Jl,oo
HH·SS Handtleld sIKUdeI strap 1495
HM·9 $peAlIer ITIICroptlooe ... . .. .. . ... .. . .. . .. . ... 34,50
HSIO Boom ITIlCroptlooe/headseL 1950

H5-IOSA VOlllnrt lor HS-1O ~tx onIyj.. ... . .. . 1950
H5-IOS8 pnlllllt lorHS-lO 19 50

ML·I 2m 2.3"/II1n1lDw out amplifier SALE 79.95
IIIL-25 2m 2.3"/11 in 2IJ.,. out amplifier SALE 179.95
55·32 M Commspe<: 32·lone encoder 29,95

Shorlwave recetve-s Relular SALE
R·7IA 100 Khz-30 Mllz dlgllal receiver $799,00 689' \

n-sz 500 Hz CWhlte r. ... ... .. ... . 5950
EX·310 Voice synthesizer .... . .... . 3995
RC·lI Wire less remote controuer..; 5995
CR·64 High stabili ty osc illator dal 5600

R·70 100 Kllz ·30 Mllz digita l receiver 74900 569"
EX·257 fM umt.. 3800
IC·1072 t ranscerve interlace. 720A 112,50
fl·44A sse filter (2nd IF) 159,00 144'\
FL-63 250 Hz CW filler (Isl lf).. 48,50
SP·3 External speaker ... .. . .. 49,50
cno (EX·299j 12v DC optron.. 9.95
MB·12 MObile mount.... 19.50

HOURS: Mon.thru Fri.9-5:30;Sat 9-3
Milwaukee WATS line 1-800-5 58-0411answered
evenmgs until 8:00 pm Monday tnru Thursday
Please use WATS line lor Placing Orders
For other information.etc.please use Regular line

IC-751 9-band Icvr / .I ·30 MHz rcvr $ 1399 00 1199
PS·35 Internal power supply.... 16000 1441\
H-32 500 Hz CWfi lter (Ist IFj .. 5HO
H ·63 250 Hz CWutter (1st IF) . . .. . -4 8. 50
H ·52A 500 Hz CWIiltef (2nd If)... 96.50 89"
H ·53A 250 Hz CWfilter 12nd If). .. 9650 8911

H·n AMfilter 31.50
H·70 2.8 Kllz Wide SSBhlter 46.50
HM·12 Hand rmc tephone 39.50
5111·6 Desk meropncne 3900
CR·64 HlgII sta bility reference dal 5600
RC -IO Externa! trequencv ccnneuer 3500
1118-18 Mobile mount. . 1950

Opl;om : 710/730/740/745/751 Relular SA LE
PS-15 20A elternal po..er supply..... $149.00 13411

EX·IU Adaplof'OI Cf· IIPS· 15.... 650

Hf f Qu ip m en f Relular SA LE
IC·740- 9-baod 200w PEP _cvr "/II /mIC$I09900 869'S
"FREE PS-740 Internal Power Supply &
550 Factory Rebate - until gone!

PS-740 Internal po..er supply 15900 149'\
"EX·241 Mar~el umt .. . . . . . . . . . . . . . 20,00
"El·242 fMumt................... 39,00
"El·243 Electromc keyer unit. . . . . . 5000
"Fl·45 500 Hz CWIlI ler (lst IF)... . 5950
· Fl·S4 270 Hz CWllIler (1st IF).... 47.50
· Fl·52A 500 Hz CWmter (2nd IF) 96.50 89'\
· fl- 53A 250 Hz CWIi ltel (2nd IF) 96.SO 89'\
· Fl-44A sseniter (2nd IF) 159.00 IU' \
SIIl -5 B-pln electret desk mlClopllone 39.00
HIIl-IO Su nn mg moMe mlcropllone 39SO
IIIB·12 Mobtle mounl. .. . . . . . . . . . . . . 19 50

-Opt;o m allO lor IC· 745 lil ted tw/ow
IC-730 B-band 2Olhol PEP IW " /mlC $B29,oo 569'1

Fl·30 sse hlte r (passband tunmg) 5950
fl ·UA sseniter (2 nd If)..•.... ... 159,00 IU"
fl ·45 500 Hz CWII lte r. . .. . . . . . . . . . 5950
EX·195 Marker umt................ 3900
EX-202 lDA lnlellace.730I2IVAH·1 2750
(1.203 ISO Hz CWaudiOhlter ..... 39.00
EX·205 Iranwener S"/lll lcllmg unIt 2900
SIIl·5 8·pln ....leclrel desk rmcrcnhooe 3900
HIIl ·IO Scanning mobile mlcropllone 3950
1118·5 Mobtle moun!......... ....... 19.5O

IC·nOA s.eano ~wl , 1·30 MHz rcvr$ 1349 00 869'\
H -32 500 Hz CW filtef. . . . . .. . . . . . . 59SO
H -34 52 kHz AMfilter 49 SO
SIIl-5 B-pmelectret deskrrucmpbcne 3900
1118-5 Mobl"" moun!. .. .. . .. . . . . . . . . 1950

IC·745 9-band lcvr "/111.1 ·30 Mllz rcvr $99900 78911
PS-35 Internal po..er supply 160 00 14411
CFJ.455K5 2,8 ~H z ..ide sse fi ller 4 00
HM-12 Hand mlcropllone ..... ..... 3950
5111 -6 Desk rmcrcptmne •. .•... ... .• 3900

· See IC-740 lill abo ve lor orllf'r oprions (-)
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Give Your Micro the World
There's no voodoo invo lved in analog-to-digita l convers ion.

In iea, here 's iJ project for your TRS-80 that uses onl y two chips!

Mike Avery AlOI

J1 5 l CJgiln
Roland /10 .'>01.16

STA H S TOp-.... ."" T, ,.•..,.

•
' I r- - l

c __ .J L~ L-
P lO t ---_

Fig. 1. Square wave.
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Ho me compu ters are
used for many apphca­

tions. from balancing check­
books to defending civiliza­
tion f rom the Klingon Em­
pire. All of these programs
have a common characteris­
t ic: Important data must be
incl uded in the program it­
self or entered from the key­
board Man ual data entry is
ted ious for long lists of data
and impossible for voltages
and other analog measure­
ments that occur In real
time.

The usual method of en­
tering an analog value into
the compute r is the a na log­
to-digital integrated circuit
(ND) which conve rts a volt­
age to a digital word that
can be read by the comput-

SU .01..• • 0 •

sou•• , ... . [ .0
C.SSETH POIlT

CCU~T • •• '00
"" S""" .

Fig. 2. ND function flow­
chart.

er. This a pproac h has sever­
al disadvantages. First, a
rather complex integrated
circuit is requ ired to do the
conve rsion Second, the ou t­
put of the NO must be
passed on to the compute r
through an 8-blt I/O port,
whic h requires anothe r com­
plex IC Third, the expansion
bus on the computer is tied
up with the I/O port and is
not available for o the r appli­
cations (such as a RTTY te r­
minal).

The advantages of NO cir­
cuits will be discussed in the
conclusion section of this a r­
ticle. The capability for a
simple N O conve rte r can be
implemented on the TRS­
801M Mode l III m icrocom­
puter using only two ICs and
the cassette port. The re­
mainde r of this article will
describe the basic approac h
used and the hardware and
software to construct a sim­
ple computer voltmeter.

Basic Concept

The cassette port on the
Model III TR5-80 microcom­
puter is available as an input



Fig. 3. The circuit performing the vol tmeter functions.

the input vo ltage is convert­
ed to current by the input re­
sistor and sent to p in 3. The
outpu t at pin 10 is a square
wave of about 50 mV. This
signal is boosted to approxi­
mate TTl (O-S-Y) level s by
the f irst section of a dual­
741 operational amplif ier.
The second section is used
to prod uce a waveform sym­
metrical about zero. which
is required by the M odel JII

0 0 10 0 ORO 6~ 400

00 1 10 PORT EOU OFFH
00 120 START ' OR A
00 130 LO HL. OH
00140 I N A, (PORT>
0 0 150 AND 0 1H
001bO LD E,A
00 170 STATE l IN A. (PORT>
00180 AND O'H
00 190 CP E
'00200 JR Z, STATE l
0 0 2 10 LD E.A
00220 'OR A
0 0 230 STATE2 INC HL
0 0 2 40 I N A, (PORT)
0 0 2 5 0 AND 0 1H
002 6 0 CP E
002 70 J R Z,STATE2
0 0 280 JP OA9 AH
002 9 0 END

Program listing 1.

Hardware

The circui t that performs
the hardware funct ions of
the simple voltm ete r is
shown in Fig. 3. The heart of
the system is the 9400 volt­
age-to-frequency (v/F) con­
verter. This chip can be
wired for a variety o f appli­
cations including VIF, FfV. a
freq uency-shif t kever. and
more. In this application,

(P) of the square w ave (and
frequency, since f = 1/P)
can be determ ined. To use
the cassette port to measure
a voltage, the signa l must be
changed to a square wave
with a f requency that is pro­
portional to the vo ltage. Fo r­
tunately. an integrated cir­
cuit exists, the 9400 V/F con­
verter, w hich is designed
specifically for that func­
t ion . The concept used to
im plement the NO function
is given in f lowchart form in
Fig. 2.

•... "
H

-~~ rTi T
~r- • -" .. " ,• .~>•

I. ! " • .. -~ --~
~-... "., ,

~ ."

'"

or output devi ce and can be
ac cessed with the Basic
command INp(x) or QUT{x).
The data obtained from the
cassette port is in binary for­
mat, that is, e ithe r a 0 or a 1,
seemingly not very useful in
measuring an analog signal.
However. jf the signal into
the casse tte port is a square
wave, as illustrated in Fig. 1,
then more useful data can
be obtained.

If the time that the input
port is in the 1 state can be
measured. then the period

MICRO CONTROL SPECIALTIES _"
Division of Kendecom Inc.

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

No other repeaters or control lers match
Mark 4 in capabil ity and features . That's
why Mark 4 is the performance leader at
amateur and co mmerci al repeater sites
around the world . O nly Mark 4 gives you
Message Masterrv real speech • voice
read out of rece ived signal strength.
deviation, and frequency error • 4­
channel receiver voting • clock time
an nouncements and funct ion co nt rol . 7­
heli cal filter receiver . extensive phone
patch functions. Unl ike others. Mark 4
even includes power supp ly and a
handsome cabinet.

Call o r write for specifi cations on the
repeate r, cont roller , and receiver win ners.

The only repeaters and controllers
w ith REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bullet ins, and OX
alerts . Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - o nly with a
Mark 4.
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•

10 CLEAR : DI M DA ( 30 ), DT I 30),DB t 3 0 ).TXI 30),lY l30)
2 0 FOR I - -1 3b TO -1 08: READ X:POKE I.X:NEXT I
30 DATA 175.33 , O , O,219 ,2~5.23 0.1 ,9~.219 ,2~~ .230. 1 .1e7

4 0 DATA 40,249 ,95.175.35.219 ,255.230, 1 , 187 . 40,248 , 195. 154 , 10
50 DEFUSRl-~HFF78

bO CL S
70 NO-O
80 '
90 •
100 INPUT" ENTER VOLTAGE (-I TO EXln" ;E
I 10 IF E- -l THEN 180
120 NO-NO+l
130 D8lNO)"E
140 GOSU8 310
150 DA lNO) ..DA
160 GOTO 10 0
170 •
18 0 FOR 1-1 TO NO: TX (I l -DB lI lI TY(I ) -DA (I lINE XTI
19 0 GOSUB 3 40
2 00 •
210 CLS
220 PRINT '~POWER CURVE CONSTANTS ARE ; A.. .. , AO; " 8 - " ; 80
230 INPUT " SET VOLTAGE AND HIT <ENTER)M ; T$
240 G05U8 31 0
2~O TI -LOGlDA /AO) /BO: V-EXPlTI )
260 PRINT "VOLTAGE - " ;V
270 GOT O 230
280
290 •
300 A- USR1 (X );RETURN
3 10 SUM~OIFOR I Z~ 1 TO 101 GOSU8 300 ; GOSUB 3Z0, NEXT I2:DA-SUM/I 0 ;RETURN
320 SUM-SUM+A;RETURN
3 30 '
340' '" SUBROUT I NE TO DO LEAST SQUARES FIT '"

Program listing 2.

AO _ ZI/NO-lZH3-Z[2tZ I/NO)/( NO H2-Z[Z)
8 0 _ ( Z3 - Z H I / NO ) / ( Z2 - Z[ 2 / N( I )

AO - EX P tAO)
RETURN

ear and follows a power
curve, that is, a function of
the form : period = a -tvott­
agejexptb).

The program starts out by
acqui ring a number of cali­
bration points. The voltages
can be obtained using the
potentiometer shown in the
circuit diagram. The best re­
sults were obta ined when
ca librat ion voltages were
from 0.5 V to 2.5 V in about
0.25-V increments. line 220
prints the constants on the
screen and lines 230 to 270
are used to calculate an un­
known input voltage.

Since the V/F relationship
is a power curve, voltages at
the high and low ends of the
9400's range are not mea­
su red as a ccu rately as
va lues in the middle of the
range. When input voltages
were held to the range men­
tioned above, measured un­
known voltages were within
+ 10% of the actual va lues.
Input voltages can be kept
within those limits by add­
ing a O.5-V offset voltage to
the input (using the poten­
tiometer) and limiting the in­
put to 2.0 V using voltage di­
viders or operational ampli­
fiers.

Conclusion

By no means is this circuit
designed to be a high-accu­
racy N O. The main thrust of
this article has been to illus­
trate how an N O converter
can simply and with very li t­
tle effort be added to a com­
puter system. The nonlinear
response of the system lim­
its its accuracy. Traditional
NO converters are linear,
provide better accuracy,
and can be much faster.

This is not to say that this
application is worth less!
The number of potential ap­
plications is li mited only by
the imagination. For exam­
ple, the output of a weather
station cou ld be monitored
and weather data plotted
out. The system also will
provide a usefu l addition to
the computerist who wishes
to dabble in hardware inter­
facing.•

language program into the
top of memory (48K ma­
chine) and sets the d isk Ba­
sk USR address. For a 16K
non-disk system, the follow­
ing lines shou ld be changed:

20 FOR 1= 16351 TO 16380
READX,POKEI,X,NEXl I
50 POKE 16526,2230
POKE16527,63
300 A = USR(Xlo RETURN

Don 't forge t to protect the
upper memory before run­
ning the program (use a
va lue of 65400 for the disk
version and 16300 for the
16K version).

The relationsh ip between
the measured pe riod and
the in put voltage is nonlin-

CALCULATE POWER CURVE CONSTANTSNOW

DATA I S INPUT AS ARRAY TXl) TYl ) AND NO AS • Or VAL

NEXTI O

Z- O: 21=0 : 22- 0,23-0
FOR 10"' 1 TO NO

2"'Z+- LOGlTX tI O)l
21 -Z1+ LOG tTYlIO»
Z2-Z 2+ (L OG lT X(1 0 ») l [2
23 -Z 3+ l LOGlT X( I O») .( LOG <TY( I O»)

implement the compute r
voltmete r a re straightfor­
ward. A short machine-lan­
guage routine that counts
the period of the squa re
wave is given in Program
listing 1. The important parts
of the program are the two
loops, ma rked by 5TATE1
and STATE 2. The first loop
waits until bit 0 of port FF
(the cassette port) cha nges
state. The second loop tests
the port for the same condi­
tion but increments a count­
er before each test. The fina l
count is passed back to a
Basic program using a state­
ment suc h as A = USR(x).

Software The Basic Program listing
The programs needed to 2 first POK Es the machine­

48 73 Magazine . December,l984

370 '
380
390
4 00
41 0
4 20
430
440
4 5 0 •
460 •
470 •
480 •
490
500
"' 0

3 60 •
3 50 •

cassette-input circuitry. The
100k-ohm potentiometer is
used to provide an in put
voltage for testing or offset.

Any construc tion tech­
nique shou ld work as long as
neatness and minimum­
lead-length guidelines are
followed. Two 9-V transistor
batteries are used fo r the
power supplies and should
provide many hours of oper­
ation. One disadvantage of
the 9400 Ie is that the input
voltage and output frequen­
cy are related by a power
curve. This problem can be
solved by using software.
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Price

Amto rsoft - Inclu des all th e
fea tures of H amtext bu t is for u se
w ith AMTOR O NLY. T he App le
program is availab le only as a
Ha m te x t / Amtorsott
combination .

Super tap - Receive Only CW,
RTTY , ASCII . AMTOR .. Decode
inverted . bit inverted . and
unusual bit o rder .. Multiple line
display " " S C O P E" feature for
baud rate measure.

H a m s oft l Amto r - Inclu de s a ll
fe a tu re s of H ams ott plus
co m mu n ica t ion i n a ll th ree
modes o f AMTO R.

Edi ti ng " Receive Message
Storage " Varia ble Buffer
sizes " Diddle " Wo rd
Wra parou n d " Time a nd Te xt
Transm ission.

Hamsoft - Send/Receive C Wo
RTTY. ASC II .. S p lit Screen
Dis pla y .. Me s s a g e P or ts .. Type­
Ahead Buffer " Printer
compatibility.

Kantronics Software

Hamtext - Includes all features
of Hamsoft plus Text

If you really want to work
RTTY I ASC II I AMTO R w ithou t
breaking the bu dget. g e t
Challenger a nd a Kan t ronics
software p r ogra m . Kantr onics
cu rren tly offe rs prog-r a ms for
Ap p le. Atar i. T ItS-SOC. VIC- 20.
T J-99. a n d Com modore 64
compu ters.

T he n e w Kantronics
Challenger makes you the
winner with superior
performance at a k no cko ut price.
The C h a lle n ge r terminal u nit is
designed for RTTY I ASC II I
AMTOR operation with any of
the Kantronics software
programs . Compare our
specifications with the
competition. then check the
price.

Challenger's fou r pole
switched capacitance filte r gives
s e n s iti v ity a nd se lectivi ty found
in units c os ti n g m uch more. A nd
with only 5mvRMS of audio
required to drive Challenger, you
c a n really chase the weak
s i g n a ls. With features like Scope
Outputs , Direct FSK or Crystal
Controlled AFSK. and an
Extruded Aluminum Case. you
know this is Kantronics quality .

Kantronics Quality at a \Znockouf

$99.95

Specifications
Input Filter - Fou r pole Switched Capacitance Filter
with 170Hz Sh ift RTTY bandw idth of 260Hz nominal.
Cop ies any shift.

Audio Input - Minimum le ve l 5 m v R MS. Input
impedance is 600 o h ms unbalanced. Accepts ba ud o t or
ASC II c o d e up to 300 baud. Max input level i s 12VRMS.

AFSK O u tp u t - Crystal controlled. Mark ·2 125 H z: Space­
2295Hz ( 170 s hift). Level 100mvpp (35mvRMS) standard.
Optional500mvpp (175mvRMS). Output i m pe d a n c e 600
o h m unbalanced.
FSK O u t p u t - Open Collector +40 VDC Max. Pola r it y c a n
be re versed.

Scope O u t p u t - 10K ohm output impedance.

PTT Output - Open Colle c to r -40 VDC Max .

Computer Con nection - T T L Compatible. I n p u ts also
RS232 level compatible.
Power R equire m ents - 11 to 15 VDC ( 12VDC nominal )
75ma

Const r uction - P re c i s io n Ex truded A lum in u m A lloy
Case
D imensions - 1.9"11 x 5.9"W x 7"0

Weight - l :h Ius.

III xantrontcs
1202 E. 23rOStre et
Lawrence, Kansas 66044
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Kantronics Software

~~v~~y,"<" y,"<" I' y,"<" 1'<" ",,,~
Apple • • •
Atari • • •

VIC-20 • • • • •
Com m -64 • • • •
TR S -80C • •TI-99 /4A •

Put y our co m p u te r on-the-air
with either Interface II o r the new
Kantronics Universal Terminal Un it.

Interface II is designed for
u s e with the Apple. Atari , TI -99 / 4A.
TRS·80C. VIC· 20 , or Commodore 64
com p ute rs. Suggested Retail 269.95

The Un ive r s a l Terminal Unit is
co m p a ti ble with IBM . Kay pro,
T RS Model III and IV , and many
ot her com p u ter systems.
Suggested Retail 199.95

In te rfa ce II

Interface II is the unit for
the ser ious amateur. When used with
Kantron ic s soft w a re. Interfa ce II
gives th e sensitivity and
versatility ask ed for by ou r
use rs. Interface II give s you
the fo llowing features :

• Six po le s w i tch ed c a pacita nce
preli m iter filters for o p ti m u m
perfo r mance o n s hift selected;
CW or RTTY 170, -125. 850.

• Li m ite r o r li m i te Tiess
op e ra tion mean s o n ly 2-7
mill ivolts of a udio are
neces sary to d r ive the u n it .

• T wo ch a n n el o pe r ation allows
simultaneou s hook-up of both
HF and VH F transceivers.

• Ou r unique tuning s y s t em
d isplays both Mark and Space
tone s . S cope o ut p u ts are
a ls o available,

• S tabl e quartz generated tones
g ive clean A F S K ou t p u t on
all s tandard s h ifts.

• RS-232 o r TTL leve l comp a ti ble,
N o mod ification kit required .

Universal Ter m i nal Unit

UTU is Kantronics newest
interfaci ng develop men t.
Now any computer with an R S -232
port and a te r m in al program can
in ter fa ce with your transceiver.

UTU r eq u ire s no additional
decoding s oftware as an internal
microcomputer gives UT U data
processing ca p a bilitie s to send
and receive in four coded amateur
formats . A short terminal program or
co m mun ica tions program is used to
link the com p u ter and UTU. This

For more information contact
an authorized Kantronics

dealer. or write

allows the o p e r a tor to taylor
his terminal program with
desired features ,

The UTU package includes:

• Sample terminal programs for
IBM. Kaypro. T RS-SO Models
III and IV.

• T uning bar graph displaying
both Mark and S pace tones.
Additiona l LE D's to ind icate
Lock and Valid d uring A m tor .

• RS-232 a nd TTL le v el compatible,

• Send and R eceiv e CW(6-99 WPM).
RTTY(60. 67. 75. 100.132 WPM ).
ASC II (llO. 150. 200. 300 baud). and
Amtor modes A. B. and L.

Ktl Kantronics
1202 E. 23rO Street 19131842·7745
Lawrence, Kansas 66044
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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 hams everywhere, 73 has the most complete amateur radio information
there is:

(.. there is an easier way,)

• Conseructioe projecu-They'", moTK'Y_ving. practical. and rasy ro build. and we have
more of rhem than any oc:her ham magazine. • New products and ",vicwr.-73 mrrodcces ll<."W products and
evaluates them. To keep harm up-tCKIalc with the latest toxhnology. • 73 Internat ional- Amateur radio is worldwide! 7]'s
international correspondents keep hams-evervwhcrc inform•.J uf amateur radio happenings around the world. • H am HelI-Fcllow hams

are the best source of help. Every month, 73 publi~~ reaJ,c,rs' requests for technical advice, computer programs, help in locat ing equipment
and parts, ,nll.! more.

And 7J always has the la test on DXing, contests, [Nltellites, and computers in the hamshock.

You can give a gift subscr iption to 73 for just $19.97. That's 20% off the basic subscription price. (Foreign

rates are slightly higher.) Call toll free for credit card ordcrs- l.a~25s..5473.ln New Hampshire dial
1·924-9471.

Give 73 and spread the excitement and enthusiasm of amateur radio all over the world.

-----------------------------------------_.
Yes! I want to give the world with 73.
Sen d a 12 issue subscription to 73 for $ 19 .97. o Payment Enclosed 0 Me 0 VISA 0 AE

Pkwt ...w ,k d fXr.otJbk '0?)

Card f Exp. Date _
Slgnarure.; _
M y N emec, _
Address, -,,- -::- _

Citv Stare. Zip------

Please enter a 1 year gi ft subscrip tion (or:
Name, _

Address, :- -= _
City Starec; Zip------ -
~ .. _"".,,' __ us .....__ us .....;.I __.US .....__us'-'" ~ ........_ ...__...-.'__ 64DR6

73: Amateur Radio's Technical Journal· PO Box 931 • Farmingdale, NY 11737
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AEA
ARRL
ALLIANCE
AMECO
AMERITRON
AVANTI
ASTRON
B & W
BENCHER
BUTIERNUT
COILCO
CONNECT SYSTEMS
CUSHC RAFT
DIAWA
ENCOMM
HAL
HUSTLER

Large Stock At Discount Prices-For Orders & Quotes Call 1-800-523-7731
For More Indepth Information & Service (812) 422·0252 · lndiana Orders (812) 422·0231
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Now, turn the AIR-l program loose
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 terminal unit

but "he-hum" software.
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 on
disk for Commodore "64" and VIC-20 .

All mode BAUDOT, ASCII, MORSE & AMTOR capabili ty
with the famous Mierolog Software Digital Filtering that will significantly

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

• Uses the AIR- l style RlTY cross hatch on screen tuning in­
dicator that has become so popular for perfect tuned copy
without taking your eyes off the video or use whatever
scheme your present T. U. has. "Bed Dot" and regenerated
audio pitch reference tune for easy C\V tuning.

• Choice of full - or split-screen with la rge type-ahead text
buffer and user selectable color display.

• ID and program mable memories that save to disk and
auto-load at sta rt-up to get you on the air quick.

• VIC-20 and C-64 program on the same disk. (VIC req. 15K)
• Keyw ord or manual control of Commodore serial printers.
• Receive text saves to RAr>.1 and disk fur real-time RX/TX

from disk.
• Sepa ra te CW, FSK, ITT keying output lines from the

computer.
• Three uncommitted TTL logic ou tputs th at are controlled

by the receipt of a user programmable keyword.
• Independent normal I invert control from the keyboard

for recei ve and transmit means compatibility w ith
almost any T. U. on the market.

• Full speed operation : transmit and receive Morse 5 to
149 WP:"I , BAUDOT 00,06, 75. 100, 132 \VPM, ASCII
110 & 300 baud.

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

• WRU, Unshi ft On Space, Word wrap-around , "Q uick
Brown Fox" & "RYRY" test messages in RO M, Break
Buffer, Random Code Generator, Real-time clock and
much marc.

AIRDISK for both C-64 and VIC-20 $39.95. For
those who want a complete T. U. w ith software in
HOM, the original AIR- l for the C-64 or VIC-20 is $199
(with 4 mode A11T0R, $279).

Microlog Corporation , 18713 Mooney D rive,
G aithersburg. 110 20879 Tel: 301-258 -8400

M'CROLOG
INNOVATORS IN DIGITAL COMMUNICATION

I\o\{': VIC·2l) is a trademark of Commodore Electronics. Ltd .

Copyr i!\ht © 19M r-licro]og Corporation



ATTENTION TOUCH TONE® CONTROL
Foreign Computer Stores!

Magazine Dealers

NEVER BEFORE HAS SO MUCH CONTROL.
COST SO LlTILE!!

MODEL CS·16 $164 Am.'_ ~' MODEL CS·1688 $189 Am.,_ ~,

• _E.. ,ilOlY
, OF • SEliCT

' .....' CHED
'OF • SELECT. I,OCME..'.R.
1 OF • SELECT......TCHED

23731 Mad ison St.
Torrance, CA 90505
Phone (213) 373-6803

----.~
.~

.~

:~~~~:: I. L.'C"'ED~;~~~~=I. MOMENTARY
I OF 16 s HECT

Our new CS-1688 is the most powerful
touch tone controll er in the indust ry !
DIP switch programmabilit y allows
you to choose any of these ten
mode/function combi nat ions ...

OUTPUT FUNCTIONS
01 2 3. 5 6 1 190 •• AB C

o-r GIOOU' I-C GIOOUP

I TCttEO
2 TCttEO
3 • -.:;..TilOlY
• e _ e..T."'"
~ I OF • SELtCT
• I OF • SEliCT
1 I OF. SELECT

••..
open collector or data strobe logic
ou tputs

• Operates from 1 o-2~ eons DC.
Reverse polarity pro tected

• 4 '12 " x 6 Y2" glass board with 44
pin gold p lated edge connec tor

• Comes complete with manual and
mating connec tor

Add $03.00 P&H C.li torn'll resider'll. add saleS I••

• Open collec tor (can dri ve relays
di rect ly) and logic ou tputs for each
of the 16 fu nctions

• SSI·202 central office qual ity XTAl
controlled tone decoder

• Adjustable pre-amp accommodates
10MV·2 volt input

• Retransmission of contro l tones
can be eliminated by use of either

TYPICAL REPEATER CONTROL APPLICATIONS
HIILO POWER _ PUCOP _ T1GHTILOOSE SQUELCH _ OPENCLOSEO SQUELCH -
REPEATER ON.QFF _ AUTOPATCH ON.QFF _ TOLL RESTRICT ON.QFF _ RINGBACK ON .QFF ­
LONGISHORT HANGTIM E _ AN TENNA 11ANTENNA 2 _ REMOTE BASE ONIOFF - F,IF, -
AUX U NK ON()FF _ TONE MUTING QN()FF _ SPARE TRANSMITIER IN.()UT - ETC. ETC.

SELECTOR MOOE APPLICATIONS

1 OF N FREOOENClES - 1 OF N PHONE U NES - I OF N ANTENNAS - 1 OF N REPEATERS ETC.

Call or write for informat ion on these signaling produc ts also:
Model C5-10 DIP relay board . . .packages 10 DIP relays.
Model C5-100 ... A 19" rack mount that houses a contro l card and two
CS·10·s. All inputs and ou tpu ts availab le on convenient barri er strips.

COMMON FEATURES

Two independen t user programmable
three digit passwords permit hierarchy
control.
The secondary (user) password can
o n ly a c c e s s 8 o f the 16 latched (oNIOFFj

functions.
However fu ll 16 function control is
available to control operators using
the pr imary password. Add itionally
secondary password access can be
enabled/d isabled w ith a spec ial
pr imary password command.

Our C5-16 puts repeater control
ops . . .IN CONTROL.

I ii

-­_ .~_.

--_.

You have a large technical audi ­
ence that speaks English and is in
need of the kind of microcomputer
infonnation that CWI Peterborough
provides .

_.

SANDRA JOSEPH
WOR LD WID E ~fEDlA

386 PARK AVE., SOUTH
NEW YOR K, NY 10016
PHONE (212) 686- 1520

TELEX- 620430

Provide ),our audience with the
magazine they need and make
money at the same time . For details
on se-lling 80 MICRO, inCider,
H OT CoC.o, RU N contact :

--- ::.-::=.-_.

73: Ama&euJ' Radio'a
'fecbnica1 Journal
Back Issue Order Dept.
80 Pine Sb'eet
Peterborough, NH 03458

1977 to June 1980 . .• $3.00 ea
July 198010 present , ,$3.50 ..

Add $1.00 per magazine for
shipping. 10 or m ore back ts­
sues add $7.50 per order for
shipping.
Write for your copy today!

• AT&T
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Free Antenna Accessories Cat a log

remember the cooe. which many
don't.

can your bunch of old fogies
get a ham club started in a local
high school? Wail until you hear
all the excuses from OMs too
busy for that.

No, the Commissioners were
right on the beam when they
decided that amateur radio had
outlived its usefulness. Unless
you personally do something
which will help to change what
is happening, all you are going
to see for the next few years is
one ham band after another QI>
ing away.

Put yourself in their seal.
Would you squander a public
resou rce worth billions on a
bunch of old men who are using
it lor a useless hobby? Heck, we
aren 't even a major market for
ham gear-most of which is be­
ing made in Japan these days.
We're jus t making the balance­
ct.peyments situation worse.

Shall we have a short com­
memorative prayer for Hatn­
c rafters , Ham marlund, John­
son, Gonset, Central Electron­
ics, Harvey Well s , Webster,
Swan, Galaxy, WRl, Sideband
Engineers, stereo. and Lake­
shore Industries?

We haven't invented anything
in twenty years. We are no long­
er of value as a source of trained
technicians lor the mi litary in
time of war. Tell me about inter­
national friendship- that is, if
you can take your hand off the
mike button in that pileup for a
moment.

You, on the repeater, would
you mind tell ing me again where
you are located? That was the
high point of your endless trans­
mission and I was dozing off
when you ment ioned it-just
before the jammer with the bor­
ing supply of tour-tetter words
broke in.

I'm trying to get high·tech
hobby c lubs started in hiqh
schools. I've donated groups of
computers to two local schools
and they are both going great
guns. High-school ham clubs
don't even need equipment-all
they need is encouragement
and to have local hams come in
and teach them the code and
theory. They need a weekly
meeting and pep ta lks about the
excitement of the hobby. I'm ln.
volved In my town; how abou t
you? Too busy?

Oh, I'm working on the nat ion­
al level , too. I'm on the advisory
group for Senator Humphrey, I
talk wilh the FCC Comm is­
sioners, I talk with Senator Gold-

cliques among the old-t imers.
rocay we hear fool language on
our bands that was completely
unknown twenty years ago. We
hear organized groups of jam­
mers on service nets and re­
peaters. Indeed, you'll be hard
put to find CB anywhere in the
country as bad as some of the
stu ff we hear on our ham bands.

Complaints to the FCC? Make
me laugh! They now taunt us
with our once proud claim of be­
ing the number one self-policing
radio service. Old men don't
seem to have much light ing
spirit , so when another cranky
o ld man gets on the air and
louses it up, the first old man
just turns his rig off and ca lls
the FCC, only to fi nd they really
don't ca re. Youngsters would
get their bile up and make it
their business to do something
about it.

How many of you reading
this can remember when you
had pride in being an amateur?
We were damned good commu­
nicators! We buil t ham gear
and we had a ball . I buill my
f irst narrowband FM rig back in
1948 and helped pioneer that
new mode. I got fascinated by
d igital commun ications then
and built my own Rn'Y equip­
ment. 73 was founded on the
basi s of helping hams to design
and build new equ ipment-to
cope with the changing tech­
nology. We were In there f irst
wi th SSB and then wi th solid
sta te. What magazine made reo
peate rs happen as a wor ld phe­
nomenon? If you don't know, it
was 73, and with zero help from
any other magaZine.

Now what do we build? What
have you built lately? Are you
on OSCAR? Are you on AnY?
Packet radio? Are you going to
try spread-spectrum?

Sure, there are a few old­
timers who have devoted their
lives to getting QSL cards from
over 300 countries. A fat lot of
karma in that! What a waste of a
li fe ! That 's no more valuable
than going to your grave know­
ing the rat ings of all the major­
league players. Phooey.

Good karma? There's lot s of it
er- 'ld. Just get some young·
sters into our dy ing hobby,
that 's all. I've bee toa couple of
ham clubs recent I) giving talks
and they were proud tha t they
had chased au of the kids out.
Bunch of old men all agreeing
that no one should get a ham
ticket without Ihe ccoe. yet
most of 'em bitterly oppose any
move to check to see if they still

was chartered (see 97.1). They
see it, all too cl early, as a small
el it ist grou p of agin g men,
largely ret ired, who want to pre­
serve their fun and keep new­
comers out.

They know our incredible
past record of inventing and
pioneering new modes of com­
m uni cat ions, but they a lso
know that this aspect o f the
hobby died out twenty years
ago when the l eague proposed
to take away phone privileges
from 85 0/. of the hams.

For twenty years the hobby
has nveo on its old glory. Now
amateur experimenting and pio­
neering are virtually dead. In­
deed, this is the realm of the
younger ham, not the old-t imer,
and we have almost no young
hams these days. Just go to a
namtest or a club meeting and
you'll see for yourself.

The lack of youth on our
bands has helped to develop

<l W2VS Antenna Traps
Add these traps 10 your dipole and

get low SWR on 2 to 6 bands. oecen ­
ding on how many you add Antenna
wire and custom kits also averatae

• Coaxial Antenna Relays
Remotely select up to 9 antennas

trom your traosrruuer. using only one
coa oat cable Envuonmentahzed . high
power and low loss

•

.. ...

•, ,

OUf baluns. center maoratoes and m­
sctators have been oreterrec lor 20
yea rs by Hams. mdustrv. and the armed
forces Protect against TVI and Iightlllng
1 8- 20 0 MHz,

6 7"3 Kin_ 51.• E... S , 'KUM. NY 13051
Toll F,..l~q·,66C1 TWX 110-5" '00<193

NYIHUAKIC....010 lCollK11Jls-.fU·J95J

W2AU and W2DU Baluns t

Send For Yours Today.
Don t oetav . Call or write tocav. and

we Will send you free hterafure which
fully cescnoes our Ham antenna ac ­
cessor v orooocr line.

Dealer inquiries also welcome.
~ ,..

from page 4

A nd re me m b e r that with
Reagan boss lor four more
years, we have to live with the
mess we've made. And we 've
made the mess, not the FCC.

The Commissioners were
right in their perception of the
problem and probably right In
their attempt to solve it. They
Just couldn't conceive that the
League could be so bl ind as 10
destroy the hobby rather than
lei It grow.

I've talked with most of the
Commissioners at length and
what has happened is not the
result of any misunderstand­
ing. They understand amateur
radio better than most ama­
teurs and my hal is off 10 them
tor doing their homework.

They recognize that today
amateur rad io is no longer pro­
viding the services for wh ich it

editorial b y Wayn e Gre e n

W2NSD/i
NEVER SAY DIE
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TUBES
STOCK" ,., 10-24 " . STOCK" ,., 10-24 " .
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water, and so on. How about
you? Have you ever visited your
Coflgressman and asked him to
help get ham clubs into every
high school in your state? Have
you discussed this with your
governor? I've talked my aover­
nor's ear oft on the subject, and
he's very Interested. I've also
talked wi th the governors of

Vermont and Maine. How about
you? What are you doing?

You'll lind politicians inter­
ested in your ideas. They are so
used to pressure groups com­
ing to them demanding govern·
ment support that someone
ask ing for someth ing which
cos ts nothing is a novelty.

So there you have it. If you'll

devote 5% of your hamming
t ime to interesting youngsters ,
to getting a ham cl ub going in
your local school. to talking
with your governor, conqress
men, and senators. we could
have our hobby moving ahead
in a couple of years. If you don't,
it could easily blow away in the
same time.

Do you really think that the
major communications firms
are not well aware of how weak
we are? They can make billions
using our channels, so you bet­
ter believe that this has their at­
tention and that they are will ing
to spend whatever it takes to get
rid of us.

It's up to YOU.

DOESNT MIND MONEY

I lika you. editOfials! Not ahOf1, but cer·
la lnly poinled.

PerhaPS other publicahons of interest
10 amateurs ougnt to ha.... famlll'ng
edltOf: )'OUf column tef1alnly allows for
some Stea,....,...,hng

"nyllow. one poinl wIllell you n.a..
rT\ICIe 5e"fe'fal limes ower Ille yea.. II , I
belieoe, more ~alid Iflan __Ihal ii, tile
deaflh of people COO"WlCted wllll and pa•.
lic ipating in the e.cihng hotlDy of ama­
teu••adio wIIo miss opporIunlhes 10 lum
tf'oe;, hobbV intO, you guessed it, MONEY!

MOfe a nd mora, amateurs in tn,s coun­
tf)' a'e turning into operalOfs wno know
\fEll)' liWe 0 ' t~e eqUIpment t!ley uu-nor
are tlley inte.ested In leaIRlng tM baresl
fund amentals 0 ' "all tllia 'a ncy stull ."

'Tain'l 'anc y a t a ll! Same basic or cir·
cuns which ha\fEI been a.ound 'OIev", si m­
ply packaged in new packages. Smalle .
doodad s doing e.acHy the sa mlt job as
eve,!

I ha_e been I ham since my ' reshma n
year in high scllool (19!'>3) and onl y recentiy
has thi s "ignorance p.inciple'· turned il·
sel f into money.

It da wned on me tllat (If there is still I
101 01 lube equipment still in uu,l2l even
more "new stull" is ComIng on IIfIll, and (3)
'_e< and t_ hams repaIr anytlling.

Wilh lhose aSlOUndl"ll ....s In mind. a
fairly bfoad lecIlnocal educatoon 10 llICk

me ut>. and a lew bucks "wested here.nd
there. I c.anked up my~ machi.....'

Gral,lying. that, ....... operatIng pert­
t,,,,; there is • stUdy ".eam 0' bfoken
tllings tllfough tile <bX. bul if is ""'Y
dlslurbing tllat there il Iill.., interesl
aIlown by IIams in Iea.n,ng Ille 1etf\fUCa1
aspects of tlleo. figs!

I tef1ainly tJQn't mill" puffing thei .
fI1CItll!y in my jeans, bul what_ 1'Iappel'lld

10 1M ,olf~1 Ind ".-il pIliloaoplly?
It is easter tha n ever tc build quality

lK\uipmenf: sure Ille COfner e1ect.onic,"
lIam-parls place lias largely _a nis hed, but
dea , me. tllere is a _.,i ta ble ocean ot parts
a~ai lable by mall O. h om au'p lua!

Ou, sociely (e_an ham rad io) Is smac k
dab in tile middle o f a technica l revcru­
lion, and no onlt seems to be heading for
the ac tio n!

I may nev", become till lly . ic ll, but I'm
Sure ha~ing a Mil 0 ' a 101 01 'un! {Also
'Ofces me 10 l ay lIate-o'·Ine-.rI!1

Do me a la¥Of, keep tile "RRL on 11\81.
loea bul bul)' the halcllet wltll CO-it's
the Ii'St one I gol as a new ha"\ .ead,ng
Wayne G.een, a nd I s lill get it; iI'S a good

.ag a nd I enjoy il every rnontll. I also gel
Pop Comm a nd I enjoy every page of Illat.
also.' don't see Illam slill e t you. tllrGaI (in
lhe mag). But 00 keep uS thinking . I teel
Wayne Green is impo. ta nt to tlla amateur
communitv. 73.

Mart J , Manuc y W30MG ••WaFJ E
BalUmo.a MD

As IOf the COde and tile Japanese, I now
tllink maybe _ do ha... need IOf another
class of license IOf the youth. We also
need 10 n.a... a bit laster protelling of the
new licenses. as well. Back in t9!)4 I
almost ga... up wa Iting IOf my tltsl I,ckat .
and willi all tile compuler" one would
Illi.... the pi"oteSlI would ha... been Ipetidod
up in the paS! 30 years. I don't think tnere
should be a ny reaSOn 10 ta ke more tllan a
week to ge l the t,rst license 'rom the FCC
or whoAlf!~er. I a lso Ih ink tha t we shou ld
h a~e a spot in the HF range 'o r them to get
thei r feet we t- may be 1001 15 kHz On 80
rreters.

Wayne , I ha""n'l a lwa ys ag.eed with
'fOur ed ilorials or 1M way you keep dig·
ging upold bones about CO, bul I must ad·
mIl you rl'lOW!d me oU d&ad teIIler.1 1\a-erl'1
subsc., bed 10 13 Since llIe mid 101 when
prices got OUI of hand, However , enclosed
ia S19.95 IOf my ...... 1 13 iaaU8S,

The .eal world has become mucll less
acceptanl ollhis garbage , much less WIll ·
Ing to 1001< IIIe Ollie< wa y. Lik_ise. we
amal ........ born as IndIvidualS and ..
membe<s 01 our Ofganizalions, mu,1 ,um­
mon 1M cou.age 10 recognize tlli, p.(lb.
I.m-and to tight it.

William M. ll;lykylo. MD WA8FOZ
Cincinnati OH

I STIRRED UP BY WAYNE I
I don·t.ecall eve.lla~ingw. itte n a lall.. I I

to In edltOf (Of SenatOf Of wnome_er) bfJ. •. _

'Ofe. However, as you say in you . SePtem­
be<, 196(, editOfial , you like to"""'" peo.
pie off dead center. Wel l, I .eally tJQn'l
know il I was on dead center, but '/'OU have
caused me 10 do some tlllnl" ng . wIllell II
what you like people to do, WaY"'.

AfIyWly, tile edl lOfial apeak' 10 lhe
youth of today a nd , agaIn, wt>y you Illlnk
tner-.Ihould be a no-cooe ticense, I saw a
lette< in Ille July 051 1l.llIng you .Qllln on
tlliS subjeCt. Up unlil \'OUf SePtember ed.·
IOfla 11ha...e Ilekl tlle opinoon that lllaCode
Ihould be kltPl. even though I am one of
1M ones that ha, troubl••eading tM
COde. Illa...e kept my speed to my nceoee
level (AdvaflCed\, a nd although my brain
dOes no t !leeffl 10 CO""e<t tile code ...ef)'
we ll to tna pencil, I am de te rmined to gel
that E. t. a ' a ul you see. Wayne , f now
ha~e a len·year~ld son and I ha~e no t
bee n a bie to inte .es l him In radio 10 a ny
grea t exten t. I ha_", not pushed beCa use I
do not wanl to fo.ce a n issue and tot ally
lose . He 's mildl y inte.esled, bul a t his age
I was a n a_ id aClJSW L oeoging evel)'
Ch.istmas 10< a "tetter radIo," I " na lly gol
a used 5-20R atte. manv reQuesls,

you wenl on tal kino abOUt wily you th,....
the youlh 0 ' loday a ,e nol interested in
.adIO. and Illlink you a'e flgIltf But , sad to
say, I doII'l have a ny luggestion .. ther on
now 10 tum even my own son arOl>nd, My
WIle and I WIlt dOtllf! beSt we can, We Ill...
l'IOI'lo8 of lhe e.Il!fNlI problems you men­
lion; irs JUSt Ille way tlla youln of loday
_tobe

LErS FIGHT ABUSE

had In t'ying to inte.est cu r teanaga rs In I
Iligh ·tech pu rsuit

ElWin G. Vigilia KA6WHM
T.usl.., Ama la u. Radio Club

Mi.a Me.. High School
$an Dlav<> CA

TIlia """"ng I sat down to talk to my
tnands on 75 meters. Hoping lor a pIMa­
_ tome \ffItlt a bunc:I'l of nice people. I

....s SlIOCked by wflat flappened Some
otner~ laU that we wera c:onauctlng
our OSO on UII>ei," f.equency-not an un­
usual si luation. But belore _ eould get

anything .esoIY8d, '*'" were sllow.,ed wltll
I IOf....1 of abuse. Ou. colleagues ff\ln­
aged 10 COY8f a bfoad Speclfum 01bigoled
Obse'Isions: easte<ne<s (1Clually we COWlf

al>Oul a Quarte< ct tile eounlryl; lhe ARRL
(al>Out Ilall of us are league memberS);
tM FCC (we oo Ila _e licenseS); Ille aged
(w••ange I.om 21 to 80); J ews a nd Catho­
nee lw. re pr.sent a ll majOf groups, Includ·
ing Clergy a nd agnost ics): we arso includfl
a long lis t 0 ' rac ia l and eth nic g.oups , We
we ' a accu sed of tee:hnica l incompetence
(Ictua lly a number0' us a re EEs) and gen·
e ra l stupidity (several 01 us ha~e occtoeer
d&\lreesl, And on it went.

MOil ot uS eceneree. I sta yed on, tl)'lng
to tal k with Ihese people. I Iloped that if
they me t one 0 ' uS as we are, they might
be less lI kely to a lfac k uS as stereotypes.
BUI Ill" wa , not 10 be. tOf they ga...e me
"", tile< a reply nor _n a <;.allsign A.ncl not
long aUe<, tlley "'fl-If was as II'IOuQII w,tll ·
out ... tl>e<a 10 abuse. they I\a<l no reason
10 be preseot tllemsetves.

Ot course, I was angl)'.1 gel on the a" to
get a way 'rom all this I work as a psycllia·
Ifill in a child.en ·s t>ospilal , and I often
... abuse, rejection, and hat.ed I ....po

P08<8, as I must sometimes tell my pa­
Ilenl s , tflat tnere is no perlect escape.
StIli . il hurts. Like most I"'ing peopl.,

w...... I Ilea. Illis abuse I beCome a mam­
be< 0' all tM g.oups being demeaned. I
wis ll tMse bigots could reauze flOw mucll
plln tf'oe;, ~i l.iol causes. Pe.haps then, it
t!ley Slill possess some scin tIlla 01 Ilu'
mani ty, they would des is t,

Finally. I was and a m concerned. Tllis
Iype of bigOtI)', whic h te s rere in c••ts in
segments 01 our ba nds , is a d is grace too
'ew 01 uS wish to acknowledge, I wondel
wnat wou ld happe n i' ce.t ain ci~ic Or pollt·
Icalleaders, sayan FCC Commissioner 01
twO, were to o_"......a . rt eee antica. If
mighl be hard fOf uS 10 con~iflCe them thai
these operations represent only a small
pootion of us, Ihat lhey a re at ~I.ilnce

with OU' hallowed Iraditions 0 ' I,ate<nlty
and goodwill.

1 1

ETTERS

Thil il in response to you. Ju ly, 1984,

editOfial on implementing a pe.iod 0 ' in·
l1fuclion lime devoted to a "high-tech
hobby club, amateur 'adio, comput", .
allronomy. wh" t_ : ' You a.e ;mplying
t"-t by limply gell"'O our teenagers to
pa<tlclpata in high·tech pu.suits ... eould
get the good 01' US of A bKk in stltP w,m
lheJapa_.

t ........ l'OU lhat '*'" must get our
\'OU"'QIlIU. _a inte<ested in a lie+d of
IClanca Ihal .ould contribut. to
"'-'ca',~I pool. Bul '/'OU
can·t ••peeI A.n>encan kIdS to get irwolvoll'l
on rn...,.. ..... as the J apanese klds­
maInly beca.- l1'lIIy ha¥e a more euee­
II'" educat1Ol'l,,1 l'(Stem and """""can
kids ar. more concl!fned ewer SpetlCllng
thai ,.. haVIng lun ra tt>l!f Ihan ligu'ing
OUt wa yl to implement high'lpeed
digital communications.

How many t"nes ha~e you lu,ned on
YOU' TV let just in time tc catcn a buncho'
beach·~ng teenagers ad_e. tisi ng some
soda pop, bubb le gum, acne med ic ine ,
ciolhing , e tc .. a ll ha _lng a g.eat lime? (Or
do yo u ha_a t ime to watcn me lube?) No
wonder tha Ame, ica n teenage. is what
MISM it toda y. a p.odUCI of a socie ty that
_ms to .ncou'age ha~ ing a good time,
all tM time , I guess ha~ing fun comes with
the ler. itory when you ii...e in a proSperOUI
natIon , But so dO the J apanese; flOw come
lhey don'l h..." tile 5lIme problem? What
ha...e I been dIscussing tOf tile last two
paragrapll,?

I "m the Ifust.. of "n ~nge<edspe.
cies_a ll'gh-lChOOI n.am club in IIIe US.
We ara I newly-bOfn Ofll"'nizat1Ol'l. only.
two .-t-. Old. I put notices in tile
campua bullet"', wIllCfI is read every
KhOOI !Uy, ;I lull semesll!f llefOfe our
club 1I••ted, only to na... tile massl'"
numbe< of si. Iludents show up lOf our
I"st ..-Ilng (lhr.. 01 wt>om stayed on,
bless thai. Ilea'ts~ We hold our ..-flngS
once a *"'" afte< scllool 'Of me reasons
you mentioned 10 your edI torial, lack 0'
scllool suPPOrl and money, I ha~e

donated much of my lime and money, as
weii as my bac kup rig to tile school st.·
non. 1 w.ote several I"ners 10 major
manutacture.a of ham cee r as king for
donations 01 new. o ld, used, or .epai 'ab le
.igs, onl y to ha~e one manufacture , ,eply
saying how sorl)' th ey we,e tha t they
couldn't help us. It is no woode, llla t
a mtll1 e u' radio at the high,sChool le _el ;s
almosf none .iSlent. We ge t no support
from the school s'(Stem 01 the pi"i~ate eec­
tOf . Ind 10 top il all off lhe kids jusl aren't
int....ted

Witll lhat. I WIsh you beuer luck lhan I

I TV VIEWERS NOT DOERS I
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Cllrlos Vianna Carneiro PYICC
Rua Afonso Pena 49, Apt, 701
20270 Rio dB Janl/iro. RJ
Brazil

BRAZIL

LONE BRAZILIAN HAM
CROSSES THE ATlANTIC

Having left Luderitz Ci ty, Namibia , on
the southwest coast 0' Atrica on June 10,
1984, the 26·year-old Braztnan ham Amyr
Khan Klink PY2KAQ Is trying to ClOSS the
Atlanlic Ocean alone i n his B-m"'ter
rowboatf

Not just any mad adventure, It Is a long·
planned sc ienWic ",xpedition sponsored
by l he Brazilian IAT-Companhia de com.
""cio Ext""ior (Exterior Trading Company),
and was sludled 10 its smallest details.
Under the supefVis ion Of French radio­
navigation specialist Maurice Uguen, who
was m", same to Willy Roos ' " North
Wes tern Passage" to the Arct ics. to
Janusz Kurbiel and his polar expedition,
and to the Wiifiwaw on its next rcund-tbe­
pole trip 10 Antarctica. this fantastic
journey Is ra ising tremendous worldw ide
inte rest

An oconomist and President-Director to
Paraty Investments, S.A., Amy, is an ama­
t ",ur skippe, and navigator for high·sea
races, a rOwer for the Esper le Club in Sao
Paulo, d id Hobie Cal 16 clOss ings fmm
Paraty to seotos City in 1979 and flOm
Salvador City to Santos in 1980, has sailed
Irom Salvador to Fernando de Noronha
Islands and to French Guiana in 1982 for
Atlantic ocean currents stUdies. and has
canoed from Paraly to nne Grande Island
and trom Santos to Pa,aty,

This ttrst-ttrne-chosen route. 7000 kilo­
meters long and requiring an estimated
three months to cover, allowed fpr lhe
Benguela, South Equatorial , and Brazil
Currents between South Africa and the
Brazilian coast -and atsc the scutneast­
ern winds, all aiming at Salvador City in
Brazil.

The spectattv-ccnstructec s ix·meter
IOwboat has food and water supplies lor a
f iv",-month journey. Bu ilt 0 ' iamlnated
cedar wood by late Alpha. Ltd., Shipyards
in Rio de Janeim, all p lans and calcula·
tions w"" e made by JCF Engineering , Ltd.
It was ta ken to Ludertiz with everylhing on
board except drinktng water.

Absolutely unsinkabl'" due.to sealed
compartments full of special plast ic
foam, highly ,esist ant to shoc ks. with sun·
power panels lor battery charging . and a
complete ameteur-raofo stalion aboard
10/ communications. l he rowboat, the
Pa,a /y, has two sealed cockpits and will
always be upright . Even if st ,ong waves or
wind turns it Ovef, liquid ballast placed
under th", wa t","ine wi ll right it.

Pain ted "rescue-y",lIow" above the
water line w it h metal radar'fel lecting
oolts, it is painted under water with anti·
fOUling green and marine blue to avoid Ce-

Isfy whal ls apparentl y a gr",at demand for
th is tvpe of in'ormation on Australia. ' will,
In the future, if an area I am writing about
is of parti cular h istorical or present<lay
interest , try to satis'y the needs of those
amateurs who don't have big beams Of 110­
ea,s and cannot glean Ihls inlormation for
themselves via the medium 0' amateur
rad io. Also, I will put a greater emphasis
on background Intormat lon than on some
of the more mundane emateur-racto infor·
mation in that area.

• Tlad it ionally, we seem to lose about 10
percent of our members at the start of the
new Iinancial year. How.....er. as has been
the cas", over pr.....ious yea,s. the memcer­
ship numbe,s always seem 10 Increase
alound the middle pa rt of the year. A large
portion of those memoo,s ar",. in fact , re­
newals from the past year.
• At the time of writi ng this report, how·
",ver, the renewals are about 15 percent
down f rom tne tr ends lor cee-rcue yea's.
This is a seriou s si tuat ion , and it requifes
constanl moni toring by the Divisions and
Executive oe.ee.
• We must come to grips with commun i­
cat ion to Our members, part icular ly the
outlying Ones,

TOO MAN Y REQUESTS

I. like oth", r correspondents to " 73 Inter­
national." am roceiving many lellers due
to t he gr",at interest in this sect ion of 73. I
hav", received up to to lett ers pt!r w",ek
wilh requests for informat ion and, with
th", upsurge in inl erest in Australia by
Americans, most requests ar", for Aust ra­
liana-ty pe informat ion. both past and
present.

In the words 01 that im mortal song. "I
am only a common old working man-and
when I get a couple of drinks on a Satur·
day..." Unfortunately, "worki ng man"
means 8 days p",r week and does not leave
much ti m", for chasing up information or
r"Quests. let a lone those drinks on a
Saturday nig ht, and a lot 0' my drinking
money goes on postage because up until
now on ly one out of ten write rs bothered
to send an SASE. [Ed, note '0correspon·
dents: T'Y /0 ,emembe, al ways '0 enclose
IRCs for ,el urn postage with 'equesf let­
Ie,s sen l abroad.]

Trying to aii .....ial e this problem and sal -

Amyr Khan Klink PY2KAQ et Ihe iaunching of the Paraty.

Standa'ds Association of Aust ralia (SAA)
du,lng the year, wh",n matters of concern
to the Amateur S", rvlce w",re unoer ere­
cuss ion.
• As well as the abov"" the Institute has
(a) succeSSfully negot iated 'or the return
of 50.000 to 50,150 MHz to th", Amateur
Service, as a fi rst step to wards the return
of tne lUll 5O.000·to-52.000-MHz segment;
(b) p'ovlded input to t he DOC for Ihe /n­
' fJrlm Hattdbook fo, Opera lOfs of S'a ' ions
in the Ams,euf Service. The WIA is moni­
to'ing progress of th", Radio Communica­
tions Act, ensuring involv",ment in discus·
slons about dialling regu lat ions pertain.
Ing to the Amateu' S",rvice; (c) obtained
acknowledgem",nt from the DOC Iwho
have wri tten to a numoo, of other coun­
tri es requesting the fo rmalization 0' fur­
ther thi'd·party t'a!lic arrangements); (d)
secu 'ed further pr ivileges for K ca lls on
VHF and above bands, and (e) received ac­
ceptance 'rom the DOC for an Increase in
th ", 'requency of examlnallons lor AOCP.
AOLCP. and AONC? It has been a very
busy and successfu l t ime!

Membership and ServiCtl5

• Despite a consistent number of arne­
teurs entering the Service, membership
numbers have actuaiiy shown a slight per­
centage decl ine. The reason for th is Is not
really known, but we can assume tha t the
198213 economic policy has been a large
contributing factor,

73

Each month, 73 brings you
ham-radio news from around the
world. In this collec tion of re­
ports from our foreign corre­
spondents, we present the la t­
est news in DX, contes ts, and
events, as well 8 S keep you
abreast of the technical
achievements of hams in other
countries ,

/! you would like to contribute
to your country 'S column, write
to your country's correspondent
or to 73: Amateur Radio 's
Technica l Journal , Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KK2Y.

AUSTRALIA
J. E. Joyce VK3YJ
44 Wren Street
Altona 3018
Victoria
Australia

HIGHLIGHTS FROM THE YEAR

Following are some 01 the highlights
trom ove' the last yeal or so with amateur
radio in Australia, as stated by Mr, Bruce
R. Bath~s VK3UV, the 1983 WIA Federal
Pres ident , in his report on the 1984 Fede,·
al Convention:
• The new Rad io Communications Act
was passed in both houses 0' Parliament
(as 0' the date ot th is r",port. we are still
await ing the Act to be Procla imed).
• An extra 28'10 tari" duty was I..... ied on
ell emeteu' HF trensmitting equipment.
• Then. the WIA successfully negotiated
a new ta,1II byla w to enable the import Of
HF. VHF, and UHF gear at a I.....y rate Of
only 2%.
• With ,espect to the new tariff byl aw
pmvisions. the WIA has been appoin ted
the overseeing body in determi ning the va·
lidi ty Of transmitting equi pment as corn­
ing within th", scope of th", new byl aw,
• The Fed",ral P'esid",nl. Mr. B. R
Bathols VK3UV. and 0,. D. Warla w
VK3ADW allended the NZART Conven·
tion in Dunedin. New Zealand. in June.
t983. Our l ep,,,,s,,,ntatives retu rnee wit h a
wealt h 0 ' tntormatton and sa w the contino
ulng need 'or constant liaison to be main·
tained between the two ama teur groups,
• Phone-patch fac ili t ies wefe ag''''ed to
by Telecom. On the suetece all appeared
OK as far as amateur ' adio was concerned,
but in depth ther", are s",ve,al anomalies
to be ove,come. At least the matter has re­
ceived some anenncn, and the WIA is
continuing negotiations with the rer.....ant
authoriti"s ,
• AmaraUf Radio magazine continues to
maintain Its previous hig h standard: much
suppo,t has been rece ived f,om memoors.
AR celebrated its 50th anniversary during
the month 0 ' October. 1983. with a spec ia l
edition.
• The WIA is 'ortunat", to have had a rep­
res",ntativ", a t several meeti ngs of t he
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0''' U' U' vu

"'" UC UO 'ru
oe UO U' vu
HA U' ,
lZ UG ,
U" UH ,
UA2 U' ss
UA3 W ss
UA< UC ss
UA6 UM '0
UA' U", '0
UAO UO '0

Cisl.iCts in Y, SP, VO. and YU a' " ddle<­
ent,.ted by the last IeUe< in the 1;1I115ign.
Th.ee dille'ent numbers in the cansign

a.e '&Qui'ad
All conta<:ls since Apri t 26. 1948. a,e

valid.
• ZI,I1 U The same r;onditiOl"ls ". the
diploma ZMT, but the c;onlac ts mual be

within a 2a·hou' period.
t have 'eceived seve'al leU",s f.om the

.eade.a ot 13 wish ing to know about the
succtcee and divis ion 01 amateur " d io 's
actMty in CzecllOalovakla.

Tne lit;enae can be obtained by every
ci t il8l'l o f Czechoslovak!a free 01 t;ha.oe il
he or she proves to have very good knowi_
adge In operating as well as In technlt;al

actiVi ty. O. i t can be a lso obtained by a tor­
elgn nalional as king fo r a li cense who Is a
lIt;ense·holder in his own counl'y. Follow·
ing pretixes: OK, OL are usee tor radio
hams.

OL is a p.lvale class for youths aged 15
to 19. They are pe.mitted to bloadcast on
the 16l).meter band on CW, wltn inpul 15
Walls. and on al\ UHFNHF Dands, CWI
SSB also with Input 15 Willta. Divis ion 01
p.efixea: OL l to 1 Bohemia (Moravia): OLa
10. Slovak ia,

OKs ere divided into. classes: Class 0
ca n I/rfOrk only on the UHFNHF bllndS 01"1

mode SSBICW wilh input . 0 Watt l . U ia
nol necessary for them to know teleg.a·
phy. Th is eues ia especially to< eQuip­
menl design enginee<s

Cia.. C enables one to WOfk 01"1 I".

UHFNHF band. 01"1 mode CW/SS8 . nd
aiso 01"1 shoIlwave bllnds in t". ,.nge of
1750-1950 kHl (CW). 3520-3600 kHl lCWl,
and 28. 100-28.200 kHz (CWI. Knowtedge
01teltlg.apl'ly ia nec:8'Ssary.

Class B can WOfk 01"1 all bllnds, 01"1 .hOfl·
wa'lf! DandS as weU as 01"1 VHFo\JHF. oper.
atlng all modes WIth input 150 Watts

Class A (Ex"" t;1"5$. can WOfk 01"1 all
bllnds '/Ifith inpul 500 WailS by all modea.

Civision 01 prefIXes: OKl_8ohemi'
lClec:llOSlowakiaj, OK2-Mora";a. 01<3­
SIovuia, OKa-stations WOfkin;, 01"1 shIpe
(.elH"", s~ 0K5 10 1_special "at_,

Ot<8-f~ national$, ~apeciat".
lions, OK'_'~ters; 0 11.1 to 3 I'" pre­
li xes of gener"l use.

Radio c;lubs can be opera ted by all I'IOl6­

en 01 private t;llilsigfl$ "s wetl as by oper'
ators '/Ifithout "ny priv"le ClllI'igfI$ in t".
same t;lallSeS as they were appointed
tela.. A. B, C, C~ These t;lln work only in

CZECHOSLOVAKIA
Rudoll /{a,aba (OK3KFD ARC)
Komens_eho 1411
~5 01 1opo1cany
CredloslCNII_ia

CRe, PO Box 68, 1t3 21 Pfaha 1, Clecho­
slovakia, is giving these awa.ds to non­
Europea" count,les:

• ZMT lcounlnes oI ll'le peace camPi ThIS
is gi""" lor c;onlllCt!l wIth staliORS In 39 I.
giOl"ls llt::COfIjing to 1!'Ie fol lOWIng list , rr..
spec:hve of the bllnds Of 1'l'l(l(Ie$. The awli­
catiOl"l should be sen' to eRe with I_,,.,.

----

ju.t " q.....l ion 01 Ii..... and COf'Ita<:lS
t h .o ugh B.azlllan M el t;h ant M a, l n"
SChool's ama teur statlOfl. PY1EMM in

RH), prove the " UlI;iency 01 the organll...'e
l eam, SO _'Ie anxiOualy walling lor OCto­
Der·. news, to Ulebrate tl'". rnsf-.eloua
<:onQ,,"t 01 U>e Allanl i<: Ocean by our
....mY' Khan Klink PY2KAQ'

COOrdinatIon 01 p,omotion data is

under t". supervision of Edit_ Comun~

c:acon Ud., in see Paulo.
Augusl 30, 19&&, note: Just geM ....,

Amy< i, 1800 k,lQfneI..-a from the B<lIll llan
ooasl . , Bahi" , and ma..,oe he'll Imish
t;!oM to 2CII'3O Sepler'I\tlef.

I,

----.,

j

Tne Chft"mas-'fH bea m . n' ...." aa 01Alvaro PV2ARS ",._e osOa wII /l AmY' an HSy and
com/Offable iOb·

'ng Iel t Lude"ll June 10. AmY' ....iII ....ve
.eached SIolvador City in ea. ly OCtober,
and -'Ihwgh trle Panlty has a l.eady turned
_ some 'our Of f i..... t imes. everythIng is
peI1-=tly u_ t;0I"I1.0I and going a<:c<Ifd­
Ing to Maunee Uguen's predil: tions . The
sealed-bollt project apprO'fed by Maurial
i. the maIn cause IOf this scccesstor ex·
pedi tlOfl. and lIl:CO«ling to hIS ..~Iysis.

Gera'd O'Aboville's t;fossing !' om Ca.pe
Cod to B<est in 1980 and a lso Tom 104<;­

lean's t;fossing, Newloundlanoj./,e1and in

1969. were a1sosuc:cess' ul d ue lO this lun­
damental pot'll.

The Pa,aty's . " ival in salvador ...-iII be

Amy, afJl1 f_ a ge" m9,,,,'eeI 0' Pa'aty ·. me~e".lIty I" ,,.. /)llt; _grouna ia sao
Pau/(> Ci ty .

tececue attennoo. BaUerlea power the HF
and VHF communlcallons equipment.
lign18, navillatlon, and rada,.Qetectmg
riga .

A dehydrated·food program was sup­
plied by Nulr lmeta l, SA , undef 1M IUpe;' "
vision or technIcian F IOfI Lys Spolldoro.
with 3llOO calOf;es pel day being sellied
on 11$ IdQl: ";tamins and mine<sl Ults

were Included Weekl y con.l,lmpllon
packaQ8t (_ d.ily...." ~kages in
each) ftfll numl>efed .nd luD<,l,vlde(l 101'
correct mult ,,,," $0 .. to (I,scipliroe
....1 consumption , Thirty "''''' 01 e. I••
food ..as Pl'lWIlled lor ..fely.

Physic;.,.,. and • row,ng tecl'lnteilln
look cafe of Am)'t". phYSICal p'''lH''allOl'l.
check...ps, a.ncl eooraluallOf>t, .t the P.,;ior·

nICk HO$II".'. ConsUln! radIO eonl..:"
w"I> Or. EdliKln Miln l O¥a ni Ba~ .....r.o
was fll$pgn$'bIe 101 the ~rll\kYaDollrll.
would Pf_ a ll II>e I Ul>(lOft r.ee<Jed

tflrougll PV2ARS. AI••ro'. am.IteuHadlO
stahon In sao PaulO

Alvaro '. l n1llt1t1a factory lARS EleCtIon­
ica Indus'''.I, S ."'.) P<"lH"ed II'Ie COII. ps­
,ble kF anlt,I'I'''' few 1$ and 20 met.... "",n
QulCl«:1Ia1'lQll t,aps: HF eQI,Iipmetlt ., •
Ketl-.ood T5-130·. VHF IIQUlpmetlt i,. 8<.­
l.llan Cont.oI . S.A.. HJ.type t, • ..-_. 5
ch"nnels, "nd O. t 01' 2.2 W"tts OUlput In­
te<~1 .echll'QNDIe bllUe<y; 10'0 ext•• bllt ·
te<y t;1wI'ge<s _e 'upplled, too. Th.ee
VHF anten~s, one ,"xed.t the c:oc;kjlft,.
I«Of'od telno::opong .ntennll , and a Hel i­
Ilex ant"",,", prOVIde thIS mode.

Togeene. wIth the 21Sohte.-t;.p"t;ity
tanks tor dftnklng wl ter, a .am·hoIdlng de­
vit;e I I the c:oc;kjlf!, .nd two inll l t i ble sun
d,stille.s, the.e was In expeflmentai

t;he...ucal salt.elimmato< U"ng In iOfHlX'
t;hange syslem (I.om lhe US Alf FOI'ce),

AS of now. Amy. has al.eady I'aveled
mOfe Ihan h,, 11 Ihe way. He keeps in touch
wi th live B' lll i lian and F.ent;h stations 10 '
wea lhe. p.edlc tlons, Inlo.mation, and
tamily news.

An~ problem can be attended to through
a pa'a llel s ~.tem o f all equ ipment aboa.d.
Each piece 01 equ ipment is numbered on
a cont .ol map, so spafe p"rts, .epair mao
tenere. chemical compounds, medicines ,
o. anyt hing el se to. any amergent;y can
easily be loc aled. Insl.ut;!l ons t;an be ra·
d ioed to Amyr, with CW used IS an ex!'a
f>ackup.

Hand and buttock blisters we'e the l irst
p.oblems tacec by Amy. altll' d a ~s of .ow·
Ing. but 01, Ed,son's attendant;e Quickl y

stOflped them

Storms wIth seven· 01' ",ghl.mete'·h,gh
waves, sharks, and whales a'e '"part of the
show," AmY' . ays when QSOlng

Ou"ng~ weather, hIS daily .out,ne
int;lude$ some 8 Of 10 hOY" 01 ,owlng,
some .est INIdl 1*0 hOY" . a <:Iose-t0-8-­
hour SleePIng perIOd IMHM the c:oc:kplt ,
.nd the Olhe< hou.s 01"1 lOllS like ~Vlga­

toon, maIntenance, ,adlO . kadS. k ll t;hen
arta i... and so on. Ou"ng b-.d wealher,

when no 'OWlf"IQ II POS.,DIe. bOat t;OI"II.ol·
ling I.om InaHM the _led C:OC;kpot is the
iOb. a..:l a 0"...M I,-po-OVI'IOfl. plIt;kage i.
prOVIded In eni. place In case the aecon<l
cockpit i. too hald to .NCb.

Cal ly lOllS a'e all preplanned and must
be ca.efully .xecuted, Some joOs may be­
eome qune .xCl1lng. Ilk. I_ng ooat·
ings and small IN anImal. l rom the bot·
10m 01 the llOat-,..,.och ,low the bOal
.peed and. what's worse. att.act Ii,..,
and 11_ $hark, to eat them. SWlfnm,ng in
lhe mldctle 01 the Allantll; Ocean ia not •
-r pleasant idea, and sha.k. lK-falch,ng

the boat mak" lor a .at"'" uncomlortabl.
senaatIOl"l . ......Y' sa....,

Coflsidefing the probaDle 11»day cal­

t;ulated du.at lOl"l III the jou'''''Y, and ....v-.
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'adio 0;1..-. CI." C can be oper. ted by
oper...t"" who ;are older tholn to years .
They a re ' adio amateur Iransmm ers . a.
.Ides that there ...re h undreds 01technical
Clu bs and groups 01 ~arlous techn ical in.
tereste. All the grenl. concernIng acces­
sories .nd TCVR . re Iree 01 ch.rge lor
'adio clubs.

GREAT BRITAIN
Hlf W. y,..td G4EJA.
10 ChlJfcll/~d.

Widne. WAS 9RP
Chflshj",
Eng/find

Aft....n .bsenCe 01 some -'gill"""
months, I l'1.li.... just vI.ited I.... Uniled
St.les agaifL Thi. lime I notclled up my
lirs l visil 10 New York - . nd lound mosl 01
lhe s tories of lhe hea t .nd humid ity to be
true ~Ihank goodness lor alr cond lt IOll lng).
UnlOflunatel y, 110m the touri. I '. view·
point, I 'perlt only 1*81.... hour. OIl the
ground tlla... 10 lhe Concotde.

I left London's HNlhrO* Airport . 1 1030
.nd .rri....,.1 J FK et 09J0 lor. lull day's
work. TIt.t same evening I departed J FK
on British Airways ' OWlfnlght H l back to
London. Not a grea t deal to do with arna­
te ur r.dlo you mIght think-but I d id man­
.ge to lI.ten to a 2-meter ae.tnner lor
about IS minutes and heard aomettling 01
ttle Irenet lC activity In tholl part of lhe.-

I tlad ttlOughl 01 Irylng 10 call in on a
ha m . tore betore heading lor J FK, but I
r&ll lized th.t prices WOUld no longer be
com petitive. When I bought my squeeze
ke yer a nd Bearca t scanner, the pound
was worth $2.40-il i. now worth barely
lIall 01 tllat amounl (. round $1.301- It is
probably CftoNper 10 buy lIam gear in the
UK now lor US louri. " rl thflf tl'l.lln vice_•.

I .uppose most reeders hea rd the Los
AnQ8les Olympic Station, NG640 , some­
time during the Game•. I thoughl I would
like. OSLI,om that particular statiOn.nd
noted the prOPO'Sed oper.tional periods 01
16CJ(llhrougll a.ooGMTon all band$. Thai,
01 cou.... w. a • ~ent time lor Eun>
P&lln conlacts, covering. a s it 001/$. the
evening hours. However, despite s llY.... a l
sess io n. II.taning Ju.t inSide the US
phone-band edQes, I was un ...ble to ma ke
• ny contacl . Conditions do not _ to
lIave been too good on the lew occasiOns
rllCClfltly wI'Ien I lUI... ......Iurad into lhe
Shack. I think I 1\;1... mentioned prevlousty
the l su.......... evenlngs.nd weekend$ lend
to be raserved lor p laying golf, Mo s l o f my
.m.leur·r.dlo .ctivity t. kes place In the
winter (not because it's too cold 'or golf,
but because It i. too da-rt.'~

InddBnt.lly. you may like to know Ih.t •
_ial UK 0Iympi« sta tiOn was pI.nned
10 oper.ta lrom tlla JO/'In F. Kat\tIedy
Memoria l I t RunneyrneckI, nea r London. I
did not listen lor Inl. st.tion . nd do not
know II It o pera ted , But any reade'S with
GKIIJFK In the log not only workad It bu t
have coIlecleo a good one lor WPX! aSLs
. re vi. G3VIE jdo you remember lhe firs t
.pecial 1I.l ion hom Ru nn a ym adtl ­
WG3J FK1_1 .- did get my OSL con­
l i rmed ! ~

A glance .t the ' ecent issue 01 Radio
Communica t ion, the Radio Socle ly 01
Grea t Brita in's monthly journ...I, .I'.ows a
continuing Interest In lhe es t. b1 lShment
01 specia.l_t s tations. Some 15 10 20
luch st. lions a ra est.blis"'ect tlYery
monlh tor . lew M y$, each usuatty CQinct-

denl w'lh • partk::ul.r pulltk:: -.t or

""'"
Typical 01 these even lS . re the Y_il

Festival 01 Transport (Wit h tl'>e s l. tion
GB2YFT), the Oldham Summer Show
(GB20SS~ the Pontldrawe Folk Fes t iva!
(G&tPFF). . nd the Peo-y·FaI Ho . p ilal
Fete tGB2PVF). You w'll nole tllal all of
theSe speci.l-evenl a t.tiOns use GB pr.
Ilxes - a n 1de.1 eontribution to tlla WPX
hunter. GB8 prelixes .re etsc available for
s pecial -eve nt s lation., bul operat ion is
then limited to 144 MHz and above (ma k.
ing them In even groa ter catch lor the US
OSCAR operalor).

The rel.liYflIy long lead lirMS involved
In lhe preparatiOn 01 theSe .rt iCles a nd
aubMquenl publicallon in 73 preclude me
trom providing you with d a tes lor specl.l·
lIYent s la tions . However, I can give 1*0
dates lo r .ny reade, pl.nnlng Irlps to Ihe
UK. The ASGB AnnU. 1 Genera l Meet ing
will lake plac. on the 8th of December a t
ttle lEE, savoy Pl_ London. The ASGB
Nal ional Comentlon (.nd eXhibiliOn) is
pllnned lor Avril 13- 14. t985, . 1 the Na­
Ilonal ex"'ibi lion Center, Birm ingha m.
Further det.lls On e lth&r event can be co­
tlined hom the RSGB at Alma Housa,
Cra nbou rne Road , Pott ers sar, Herts . EN6
3JW. Eng la nd .

The 1984 ASGB National COn......tlon
was 308,n accompanoed by the ASGB N.
Iiona' HF ComenliOn, wflich COIl$isted 01
• series o f lecturesldiscussion. on. vari·
ety of t~ics th roug hou t the day. I a m
much ancouraged by report s that the
mosl popular s ession (during whICh there
was standing ,oom onlyl w.s lila HQme

COnstruct"" FOf\ltI'\. This included tee­
lures on PCOOard P'OdVcllon. t_t equip.
menl• • nd constructiOn techniques . nd
was 100Iowed by a Panel quest lon-. nd-an.
s wer session, Let' s I'Iope lor • return to
home-brew 118a' rather th.n black·box
purch.slng as the norm,

Other topic. covered during the con­
__lion included OXpedl tiOns (Including
.Iides 01 Irips to OJe, VP6, Z62, k. a nd
on . mpI lf,ers , . nd gener.1 HF maners.
The latter session was ch...lred by the
RSGB's HF Manager, G3FKM, a nd includ­
ed othe' well·known HF . xpone nts o n the
panel. A good dea l 01 the limited tlme
av.ila ble w. s s pent discussing the merits
or otherwise 01 the Society's decision not
to lilow l,opIly winner-. 10 laka home Ihlrir
Sil¥flfW.ra 'or lhe coming twel... months!

ISRAEL
Ron Gflng 4Z4MK
Kibbutz Urim
Negev Mobil. Post Olfif;ff 85530
t.nM

THIRWAf.TY TRAFFIC IN ISRAEL

FOt radl(l amateu.. in North America.
tralllc h.ndling is.n essenti.1 Part of lhe
hobby. Indeed, in t.... US our hobby i.
known as the Amateur Radio Sflrvice for
this reason. In o ther countrlaa, where am.
a teur ,.d lo i. licensed by the lame . u­
thorllies who . .. responsible lor the post­
aland leIephOne _0'!C0$, Ihi~rty Ira f.
lic is u~rG-Of or _ely restrlcled-

In ISl. e1. _ a re aome"hal more lort u­
nate than many o . our count .... parts in the
world. A nu mber 01 years . 00, Mark
111BMU s ta yed at our kibbutz lor ... lew
months .nd was deliohted to run many
phone patches to lhe SI.les lor memberS
01 ou, community. Tltll l. sIr., often routine
.nd r.11ler • CIlOnl .t l imes lor uS Ilefe,

was I plUSure lor him• • s phone palching
was lorbIdden in hia home counlry.

tsraeUs ha ve many ,elat lves living
abroad, a nd often lor them am.te ur rad iO
means a link with them. Thu S. lor many
people her. , the ........ge-ha ndling ca pa·
bilities 01 h. m radio serves ...s the f.ison
/1'et", of our hobby. More lhan one di.·
grunllell neighbor coming 10 compl.ln
.bout I". lines on hla teltlYisiOn sc'een.
.fter h. ving received • communica tion
Irom nis COUsin overseas. h re lurned
home with . smile o n his I ce_ha ving
com ple tely lorgotten Ihe TVI.

To d . la, Israel lIaa Ihird-party·lraffic
agreemenl, with I". tollowing counlrieS:
Uniled stetee. canada, Gre.at Brit. in. Au..
lria, Cosi. Rica, P.nama, S WItzerland,
and Luxembourg. t I'IOpe there witt be
more o ttici.1 agreemenlS a nd more non­
hams wHi come to better appreclale what
we have to oU.....

Phone pa.lching, leopally spe...klng. Is ae­
lually I bit more complicaled According
10 ttle lICenSing regul.tlons 01 lhe Minis­
try 01 Comtnunic:atlons, only I.... I'loOIder'I
01 cta.,·A ticketS lira aflowed to let unl"
eeeeee persons oper.te their s tations
under thei r d irect s upe",i sion. Thu. , Ihe
Minis try says that only fhis hlgheat.clas.
licensee c.n let a non-flam spea k over his
s tatiOn, and only cl....A amateurs may
install a phone paIC"'. To lurtller compf"
cate maners. IlII!I may nol inslall Iny old
patc h. bul must ha... the device .pproved

by the Mmistry a nd pay a n add itiona l
licensing lee, whiCh Is cons iderabl y more
than the cosl of his etancn license.

Nevertheless, there . re . )(I.Z st.tions
wilh phone pa tches , .ithough 'elati....y
lpeaklng they .,e 1_ . RougtlIy. only 15 %
01 Israel i I'I.IIms hold the~Iad grac»A
license (th. t .'lows .Iso the use 01 high
power), a nd then only a Iract ion 01 theSe
have . patCh auttlor ll at ion.

In lact , It isn 't muCh of a problem to lind
s la tion. In North.nd South America who
.re willing 10 p;atch ItS through 10 tele­
phone lines on lheir .ide. For many I\;Ims
this has become routine and there are
v. rious nets a nd s keds that t.ke care 01
the tr.llk:: lIandli ng .

The prOblem begins whe n s tations
a broad iook for tsra.1I h.ms who c.n run a
p;atch for them, A. menl loned .bove .
Illere . re ' e1.li....y few h...m. hflfe pos'
sessing palches• • nd since they are
scarce .nd lhe demand greatly exe-lS
the supply. they do not-toow- ll\all I say
It-ad'verllse themselves. A number 01
yea rs .00, Ihe MInis try 01 Communlc.·
tlons was pet itioned to allow g rade-B II·
censeea to connecl phone patCheS, but to
our dismay the Minis try ,elusedto give in.

Orte OIlier d ltficulty, it may be .dded, is
the peculi.rity of lhe ISlaeli tele phou e
.ystem. wflk::h is one 01 the most e xpen­
. i.... in the workl lO SubSCribe to. There is
no posSibility of origina ting collect calls,
'0ttle am.teur must dia l at I'll. own e x·
pense. He does pa rtia lly gel . rou nd this
by e xpl.lning to the party on lhe other end
oIlhe lineas briefly., posslblewhat·s go.
ing on.nd having hIm call him back.

When lhe wa r in Lebanon broke out in
lhe . ummer 01 1962. the wider Is'.e1i put>
IIc came to kllOW' wh.t .n ....t ama leur
radio Is to the country. With Ihe out brea k
01 host illl lflS, thous andS of army rese",·
ills sudc:lenly found themselves c.lled up
lrom their civilian roles a nd In Lebanon
with t". ..,...ncing lorces. Thole 01 them
who wer. lIams had I.... pres.ence 01 mind
10 ~k their lwo-me\... I\;Ind-toeId rigs ,
a nd il turned out lhal with the rl pid pace
01 event ., they were the onl y mea ns
through whiCh thai, 'e liow sold i....s co uld
no tily their .nxious lamilies tllat they
were a'right.

Olher gear was pul into acllOn on lorty·
meter SSe. and .1ong with the two nort~

ern lwo-meter repealers, the .Irw....".
_ e tluuing wilh messaon day a nd
night. In due time, lhe Army Communica­
tions cor~ es t. bli.hed meanS by whiCh
the troops cou ld te lephone OUI. happily
pu lling the ove,worked him. out 01
bus i_ .

The I...... ArNItaur Radio ClUb recei....,
letters 01 .ppreci.liOn from v.rious units
o f the I....... Ofl._ Forces, .nd lor a
while lhe medi. w.. lull 01 Slorles dealing
wilh . m.teur ,.dio. Avi 4ZIAB, who ha ...
died over a thousa nd messages , was in·
te",ie wed da lly for a week on oneot the 10­
cal radio st. tions.

After a ll thi • • it was tooped lhal ttoe 1.4 ,...
ist<y of Communicalions would rel.. thefr
regul.lions on the use of phone pa.t~.

No such luck. The onty conIoI.tion was
thai none 01 t!lose .lIegedly breaking the
ptoone-patchlng regulallon. d uring that
period were prosecuted.

There 's a n int....estlng side note to Ihl.,
l\;lving nothing 10 do with lhe subjecl 01
phone patChing, An Isr.eli .mateur
draft ed InlO lhe IOF lor lhe w.' nollced in
one lown in Lebanon a tribander on one 01
the houses. He knocked on the door, intro­
duc ed himself as • "'am, and had a very
nice visit wilh the 0 05 amate ur who, lor
obvious re.sons, will h ...ve to rem.in
anonymous. Before leaving, he gave him
hiS _ .... in T-' Aviv a nd lold him he
was weIC<)o'ne ...ny\1f1le_

lma{llne OUr friend" surpr'M wI'Ien one
evening. upon a nswering hiS doorbell, he
lou nd the Le banese lIam accompa nied by
two Soldiers who had brought him. Many
.mateurs were inVited over th.t night to
meet the ouest. a nd lhe next da-y his hoSt
took him for • tour 01 Tel Aviv .nd Jeru­
salem. Peace and harmony do nol yel pr.
v. il completely in our region. unfortuna.t.
Iy, bul lhis Slory stoow-s tllat ...mateu, radio
can form a bridge belween people lIYen
under dltllc ull time• .

LIBERIA
Brottler Don.td Slelle., C.S-C.
EL2AUWB8HFY
Brot"'" oI lha Holy Cro$S
St. P.triclc H;gh &l>0oi
PO 80>: 1005
MOfIfo.ia
RepubUc of Lib~flll

AMATEU R RADIO IN LIBERIA

I am oIt lhe ...Ir,.nd lor a n amateur I",i.
is . sad si tuation.

There was . n incessant Iropical r.ifL
There was no a i, mlWlng and thflfe was no
.ign 01 elec tric. f aClivity in tile a tmo­
sphe re. This sit uati on Is qulle no rmal in
these parts during the ra iny season. Th.
rain just .t.rts and .tops-.nd seme­
times it donnl sl~,.t least 10 it seama.

I turned on lhe 4O-met... ng lor. SChed­
uled conlact with one of lila mission s t.
tions UP count<y. We s.id hellO Ind gave
eac'" Olhflf a sign.' ",port. Then I sa id,
"t l's r.lnlng cats I nd dogs In MonfO~ I. ,

Let 's Q8t lh is job done and pull lhe plug,"
Wel l, we d id not ' Inlsh a nd I d id not need
10 pullihe plug. I heard a dist ant rumble 01
thunder . nd my radIo went dead. II w...s.
power surge,

These things do lIappen, .nd I l'l.llve
been told that hflfe in Uberi. these power
su r"". Will, moment. rily. taka the voltage
In a 120-voll line to over tw o lIund,ed. Th... t
is bad. but tile damaging e ltect 01 Ihe
su,"" i. compounded by tile lacl thaI II i.
preceded by a dip in .olla"" tllat may be
wel l CMN lilly percent
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PI. nn lng Permlu lon 100' Ani_ a

This seenee dr_ Ifle I_t ' esponses
01 .11 . Only 9.1 '10 o f those whO answered
this seeuco hllVI pl. nning permission for
their a nte nnae .

Flnanci.I M..... lMnhlp ol . B, . nch

19.5'/o 01 11'10." s U<Veyll'd belong to
B,anches o . NZA RT.

TVI, BCI, . nd Othar Intert.._

24.6% had experIenced trouble in thi.
area. and 01 lhat number 11,1.1 0'0er hall
l53.S%) had COIII<Jlled the Posl Office
RadIO InSpec lor• • QUI 'egul.tory (;(lrt­

I,oIlers.

Aga Dill ributlon

Over hall 01 ou' members (M.1 %) are
over 50 years 01 .ge, and Ihree-quarlers
are over.-o (see F19. 1 ~

V. I,.. at Equlpmenl

nils seclion wlS under IWO helldi"'llS,
HQme-B,ew .nd Commercial. The majOO'i·
ty 01 hofne.b<_ eqUIpment (61% ) wes
v.lued at under $1000, whereas lhe pea k
(35'101 lor commerc ial equipme nt ca me a l
$3000, Al the ot he, end c t the scala, only
1,6 % of home·b,e w equipment was
v.lued a t $15OO,.nd 1,4 % of commercial
lIN' was valUICI 11 $10,000 00' .tlO¥e csee
Fig. 2). Soma prOUdly c lall'ned . 11 IlOo'Ile­

twew; otllerS equally proudly. • 11 oonvne!'

Cill.

BITS 'N' PIECES

The Po$t Oillce liaS announced Ihat
lhere WIll be eh."l/8$ in Ifle Amateu, Op.
MatOO's Ex.m. eflective Seplember. 1984
Whereas previousiV II'Ie exam consis ted
of • comDinahon 01 mu illpl&dloice and
lhOrI-essay-Iype quest ions plus lhe odd
ci,cuit to be drawn 00'~ted on and
• good knowledge 01 tfle Radio Regula ·
lions as they .re w,ltten. the new·st~le ex·
amln.tlon will cons ist of 80 mu ltiple·
choice questions with onlV one correct an·
s wer, no Circuits or essav·lype answers,
.nd lhe ,egul.tions portion will have more
emphasis on I.... c . nd ida le·s own e xpla·
nation 01 lhe v.,ious 'egulations CO'WIIing
&mile..- radio. FOO' mesa wntten pans 01 the
A. O. Exam• • 50% pass marl< is 'equ"ed
100' tfle Tec"niCI.n'l gradlHlI liCenSe (""'"
MOO'sej .nd. 01 COUIIe, the 12·word.per·
minute Morse test 'or the grade-tl license,

Recenlly , NZART decided to ma ke a
mem berShip survey to he lp Ihe Council in
pl.nning lor lhe futu/e. The response 10
the survey was very gratllying. WIth over
69% 01 lhe IUI'VI!Y papers being IIturned,
.nd thal 's qUIte good for .ny type 01 poll.
(As was " xpected. • lew tool< umbrage at
wI'IIt lhey Slw IS .n Inl l'USlQn iniO tt>ei,
prlvlle bus,..-S• • nd othe<S _e. linle
coy when il came to d,sclosing lhe true
worth 01 their gear .1 The following we re
the resulls in Ihe venocs s urv" y he.d lng s:

1(;.151 S2280 (a pprox.) with buill ·
In power supply .nd desk
m,ke

Y.....,FT.Qne $A&t6cornp1ete
TET HB33SP $598.00

So. as reader. can see from the sam.
pIIng a bOVe , Ihere is a dilierence wflen
comparisons are made, bul don't le t Ihls
mislead you, .mlleu, ,adio Is slill uccr­
Ishing here In Zl despite Ihe hig h costs in.
voIved, There are many proud o wners of
hlgn.prlced ngs. II the survey mentioned
I.t... In tt\lS column WIll ,_1. 1lle new·
comet to .mateur ,adio usually resorts to
aeconoj.hand eqUIpment 100' • star! and
lhen, when l inancas allOw, 1I'1Idu..11II to.
more mocl8rn~ or near-new rig wl'IidI is
proudlV desCribed In osas or eyeballs at
club rooms

line. This has to be the period wI'Ien I....
c i, cu il is mosl 'lU1ne<able.1lle radiO il I.
a T$.120S. w•• noI damaged 1lle powet

.....ppIy in ......tlfle time. the Alt,on VS­
35M. was ShowIng an OUIPllI VOIllge 01
1...0. I checked lhe lour leeli1Ving diodes.
They checked OUI OK. Sparing you entee
deta ilS. w" (I and some Other .maleurs)
concluded Ih. t the IC un ll waS bu rnll'd
out. It Is nol . v.llable beee. W" lIudled Ihe
cl ,cuil and made a 115\ 01 pariS which
migi'll need replacement. A kind AfTIIlfiClin
.mateur whom I hi"", ........ met in Pf!Ison
II gatherIng t'-e pans .nd will mail
lhem by .i" I would like 10 write his ca ll
1eI1..... ' 00' -vane 10 ,eacl, bul in • sensa
SO doing WOUld be • diS....... ica 10 .. II lhe
ctbee a maleu rs . Amateu,s help each olh",
and he lp others. Since I h••e been In
Africa . I h. ve learned mo'a th e n e ver Ihe
lfUlh 01 Iha t Slateme nt. I h. V9 tho ught
m.nv times th. t II would be will 10 w, ite
.n article . 1 .... American Amateu, seen
F,om the Outside: ' 00' some SUCh IllIe .
Plobably il would be Inte .nd ,l!dU....

danl-ma)'be noI .
I-IowewI Ihat may be. lhanks ;r.ga in 10

lhe good """"' ,can amateu,. my T$-l20S
wllt be back on the .ir in • couple 01
weeks. Fo r mv part, I haV9 learned a nothe r
lesson. The booIl says , "Unplug the radIO
when nOI In use:' In the tulur" I will not
plug In my radio during one of these I'opi.
cal SQUi lis .

NEW ZEALAND
D. J, (Des/ Ch.pm/Jn ZL2VR
4S9 Kenn«Jy RoiId
N.pifll
~ZHI.ttd

This monlh I thl)ughl t would Iry 10 gi"'"
73 readels • tw,.' summary of the ecc­
nomIC posi tIon in New Ze...nd II lhe
bIIsic lewtI .nd rel .te thll to amateur
,adlo. All l igures are In New Zealand dol·
la rs (Wh ich are equa l 10 a bou l $USO.48

" ecl'll.
The a we' . 9fI basic weekly wage 'or a

quali fied tr.despelson Is aomewhe<e in
lhe ,egion 01 .bout S211)'22O pel week . 00'
S10,92OI11.4010 per yeal . 1lle t.. late lor
Ihis group 01 New ZealandeB II 31,5cen1S
on the doll.l . or belween $&$.10 .nd
$68.20 per w.... . reducing the tll~1-"hOme

pay 10 S1~ .9OI t !>1 .80 pel week,
land la x on real estate owned is some­

where between $500 and $1000 per year.
de pe nding on the loca tion o . the property.
Ind ire<:f la • • llon In the form o f a govern­
ment sales t•• IS adOed to .bout 50% of
the goods we consume, and Ihis sales la x
il In lhe 'egion of 2(1...30% 01 lhe whole­
$lie~ oIt .... goods. Anathel compara·
IIWI pnee is 11'111 01 pelrol (gaaol .nej, lhe
Zl molOliIlS paying $-4.00 per gallon for
premium grade 100' $0.69 per lit....s we
buy our gil sInce going mel,i c).

Those 01 uS Inte,eSled In amateu' radio
a,e amongst the mosl a llecled whan t ne
coat 01 our ,adlo equipme nt Is com pared
10 tha t 01 some overse.s countries, the
customs duly and sales t. x being an addl·
1\0l'Il1 bur<len hama h'''''' 10 pul up with 10
loIlOw ou' hQI)I)y. FOO' insllnce. • n .nl......
...-tuning """I produceCI by MFJ . ,et.iling
In the US II SlJS139.95. .....1. ret., l ln ZI.
lor SNZ4W OO. (The dlllet con_sion 01
lhe US pnce to New Zeal.nd currency Is
abOUl SNZ291.00. the dllfMence being
m. de up by c ustoms duty and sa les lax ,1

The New Zea land prices fo r a sampling
o . amateu r equipment a re . s Iollows:
1C{)2A J.4SO.00 (lpplox .)

Zlp,__.__

lind a n Icknowledgement back to th.1
person. pe,h.pa Including the postal18.
Alter all . 1'1" or She wanl oul 01 toe way to
lind a nd copy Ihe materl.1 for you.

I don'l know how many people ' espond

to thell requests lor helP. bul In AprIl I
mailed 78 page$ 01 InlClnTlllion 10 1 dill ·
enl hamI. Only one 1MQOI'l• • l.-ctw ..
lurned . noIe oI lhanks. In J.nuary II was
5 sets oI lnlClnTlltion_ wilh no ' ''Plies.

I'll still send lhe stull out. bul I ...,,1dlII
wha t ha ppened 10 the spllil of amaleul
r. dlo?

J .Y.l.m KB6BO
5222 Cori"lll Drlvalos,.,.... CA 1l00U

Wel l, in thil pan 01 A!riel, the powe<
company II Sllil trying to e. lend ilS 11.­
to neightloIlng 1_. They are wor1\ing
on I.... b1111ic1 .nd IIlenl i. no jll'OIechon
lor the conI"""". AIt... 'n elecl,ical
Itorm we routinelv change IIghl bulbllh.t
a'e blown.

Amat" urs , of cou rse, unde rs la nd a ll
th ia a nd man ~ of Ihem prlf"r to opelat"
the ir 'adiOS on ba ttery power, usi ng the ac
onlV for Charging tfle bII ttery. Thll is an el·
leel i.... w. v to PfOlecl I r.diO f,om line
su'ge$, but _ you sor... one proIllam,

0I1lerS .risa, .nd in the Iut ....1)'111 one
hal 10 make • cno;ce. Thoef. ,re adv.....

t'ge$ IOd dilld'vlnlages both w. va.
In .nv case, mv ' adio w.s In tfle tr.....

mit mode. oper.tlng a t lull PClW'l' (100 WI
wflen the lurge came th,ough the power

•

Sidte' _

("lilt ,\ / II ' (Je/dn'n 1It'rc · .

AM HELP

Extend m" luhluiptiun one " dditiun,d "l'M fur "nl" S19 .97
P.l~ment enclosed Bill me

Name

Address _

Name

Address _

Gty _

It you have rlU tobe! handy, pnm UI.O liddrt'~ ~ h ere' .

l
l

-

­,

I
I
I

( ....O' .nd M. . .... tll ' H l1 . ,. ""', US I d n on US 100·;ln S,,, I. <. I
I l' ' 7/1 ••. onh 1.)1 _ . . ..n on 1.)1 I ln A........1. pI<, ;nq.....

I
I
I
I
I
I
I
I
I
I
I

City Sioll e Zip I'-- .J

Just . note 10 some 01 th" ,ead<l,s con·
cern lng " H.m He lp_" II someone sendS
you tile Inlormalion you need. pl.,.".,

D.rid Shoal Wo.tCZW
At. 5 Box 315

Moclo..m. HC 27ll2a

About three Ve.rs .go I bui lt a CMOS
dlg lfa l the rmo mete r oul 01 Pop u l. r
Sc ience magazine . Thl prObe uses a
Te xas Inl l'uments 6.8k T"...114 senslstor
with ' poalll.. temperl ture coeflicient. I
haven'l been . bIe to lind Ihi. part-can
enyona help?

When there is elecl,lcel llel ivity In the
.tmosphere in the w1ciMy, powet su<gM
ilre normal in eny eleclrlcel-power d istrI-
bution I,.t 4c eIec1nc111 power il •
wa.. p" e" o e"on .nd, U luch. is sub-
;eet to .11 the I.ws of W... motIon. Sound
wa ves , w. 'er waves , light waV9s ,.nd Iny
other kind 01 WaV9S supe,lmpose and add
alg<lbralCllIv, Electrica l waves do Ihe
same, a nd lhe rllSults ere known as powe<
sur,,", There ia no elecl,ical system that
is immune. In ccentnee lhal""" the nee­
ess.ary .-ourees. the community powet

Sysl..",... OUill ,nlo il protllC1i.. ci,cuill
which. in caM 01 • __ power ""'91.
open the c"cuII. Shunt 011 Ille su' ge, and
reesl.blish conl.ct, Ou,lng e lect, ic . 1
storms, these momenllry power intenul)­
ueee I re common,

MOVING?
let us know 8 weeks in advance so that you won't
miss 01 single issue o f 73.
Attach old label where indicated and print new ad­
dress in space provided. Also include your mailing
label whenever you write concerning your sub­
scription. II helps us se rve you promptl y. Write 10:

l~
Subscript ion Depa rtment

AmatarRadio's PO Box 931
e ktnicaI..IoIJnaI Farmingdale NY 11737
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s..re

auc"' ''''''STER puaUSHING
WHITEHAll

ROUT E 3. BOX 56
""NERAL ...... 23117

(703) 894·5777

GEOGRAPHICAL INDEX
Ha nd y listing by Stale. City. St reet and
Cal), Pe rfect lor the travelling amateur.
$25.00 in the U.S .•S2X.50 in Canada and
elsew he re . U.S. Listings.

NAME INDEX
Ha ve rlw name bUI need the (a ir! Thl ~

hand y book li st ~ 1M.'lO' n~ alphabet lo:a lly
by la~t name. t he n ~I\ C'< t hen call. }OU

can ret cr 10 the Call Direl tun fo r
address mtormanon. $25.00 tn t he U.S..
$28.50 in Canada a nd elsewhere. U.S .
Listing..

NOW
THERE ARE

1984-85 EDITIONS
HOT OFF THE PRESS

COMBINATION PRICES
A RR L AMATE UR RADIO C A L L
DIRECTORY A:\D ;\"AM E I~Df>"

OR GEO GRAPHICAl. I:"DEX
$.16 .50 U. S. _ S44 in Ca nada o r else­
wh e re . AL.L I HREE:.. C A l l. DIREC ­
TORY . ~AME A\D G EOG R A P H I­
CALI~IJICES S50mlht: U.S .• S61 .00
in Canada a nd elsewhe re .

THE ARRL AMATEUR
RADIO CALL DIRECTORY
whether vou a re DXCC H onor R oll
bound o r jus t begin ni ng to collect QSL
cards for the WAS award . you 11 find the
addresses you need 4U1ck1y and ea sily.
T here are o ver 45 3,000 list ings of U.S.
Amateur Radio licensees listed alpha­
bctically in causign order. 'I he section
covenng club stations is the most accu­
rate 10 he found , Only $ 15.75 in the U.S.
a nd $llJ.75 in Canada and elsewhere .

City

P."y~nl In Ll. S , lunch o nly. PriI.:1:-_.Ubp:110
change \\. ll hoUI not jce

Enclosed is my ched or M.O. for S, _

N_-:============Ad"'."

-
------..L /_

j
~P

MOdel 335A
Kit $69.95
W ired & resteo sas 95

MODEL VS-50M

2852 Walnut - Unit E
Tustin, CA 92680
(114) 832·1110

WE HAVE NO DEALERS
- O RD ER DIRECT

O ur prod ucts are b<k;k~by prompt rae­
101) service and recnocer esseteoce. To
become familiar with our other fine pro­

ducts in the amateur race
market. ca ll or write for our
tree product and small parts
c ata log.

NOW! A State-of-the-Art Antenna
lOT State-of-the-Art Transceirers-

Why seut« for Anything Efse!
At last there is a mobile antenna that is truly a
fit compa nion for t oday's solid s ta t e, no-tune
transceivers.

Once the Spiderr« 4 -Band Ant enna is tuned for
10, 15, 20 and 40 meters, a ll you have to do is
turn the band switch on the transceiver - t he a n­
tenna follows by itself.
Write or ca ll now f o r f ull
information on this, the
top o f the line i n m o bile
a ntennas .

The M.Jde1335A will deliver 35 watts Of
power USIng the rarest state -of-the-a rt Cir­
cuitry. The amplifier will operate SSB or
FM a nd is compatible with
mo st handheld tran s­
carvera. inc lud ing the
TR2400. TA2500, le -2AT.
Yaesu. Santee, and Ten­
Tee. Only 300 mw input will
ceuver 5 watts out; 3 watts
III will oeuvee 35 watts out.
Malumum input drive level
IS 5 watts .

ontinuou s I ize (in.] hipping
Models Duly (amps) (amps) H x W xD Wt (Ibs,)

RS·50A . RS-50M . VS·50M 37 50 6x1 3JJ.o xl1 "RS·35A RS·35M . 'IS-35M 25 35 5x 11x 11 27
RS·20A RS-20M. RS-20S VS-20M 16 20 5 x 9 x 10'h 18
RS·12A . RS-12M. RS-1 2S 9 12 4'h )(8)(9 13
RS-l 0A 7.5 11 4 x 7'h x lOy" 11
RS-7A. RS-7B 5 7 3'" . 6'1:,.9 9

~. 7" . 1 0'llo

RS·4A 3 4 3'Nx6'h x 9 5

· 'CS mterrmtrent ccnmumcatons Service (50% Duty CyCle)

1:1, ASTRON
I~ CORPORATION

SPECIAL FEATURES
• SOLIDSTATE~L ECiAON I CAL LY REGULATEQ
• f OLD·BACIOi CURRENT LI MITING Protects Power Sup~ ly from

escesswe current &. conllnuous snetec output
• CROWBAROVERVOLTAGE~n all Models except AS'4\
• HEA\lYOUTY HEATSINK . CI1ASSIS MOUNT FUSE
• THREECONDUCTORPOWER CORD
• ONEYEARWARRANTY • MADE INUS A
• VOLT & AMP METERON MOOELS RS·12M RS-20M &. RS·35M
• Separate Volt and Amp mellHs. wnn VOI~ ilOlusloJbIe Irom 5-15 \lolls

on \I~·20M and VS-J'iM
• B!.JIIHn Spuker on RS-l lS ana RS·20S

ASTRON POWER SUPPLIES
• HEAVY DUTY • HIGH QUALITY • RUGGED. RELIABLE •

CALL LONG DISTANCE ON YOUR HANDHELD

PERfORMANCE SPECIFICATIONS
• INPUT VOLTAGE. l DS- 125 VAC
• OUTPUT VOLTAGE: 13 8VOC :!: 0.05 'o'OIfs.

(InllHnally Adjustable 11- 15 VOC)
• RIPPLE Less man'jmt, peak 10 peak (lull load & lOw liroe)
• REGULA nON: :!: 0.5 ~olIS no load 10 'uli load &. low line 10 high line ,

The Spider 4Rt~mli! ~

r:Y:.TICommunication
~Concepts Inc.

b'='='='='='='='='==-==_ .._ .... ·~OO'_2II ·ts. JI __ t~t.
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Op An
I'e ' f boa'd . nd Soldert.II ?
Sot r e .a of MI. ad a
St . pla Pa, .bollc Theo,y
Tuna1&to.. : A lined
Approac h . Pa.. I
Tr , Low .nd Behol d
lle t Ia' t e ry Quiz
When Darkoa• • Ca l l.
l O\l r Own Optoo l er tronl C
An....".e te r

"..,

AM HELP
be niee .'" hams wtlo go there yearly. bul
.Iso tor hams tra.eling th'OUgh the area.

K..... SplM WBiVB..
ISM N, Oketo A....

Ni," IL l1064I

meIer band. I will gladly 'atund copying
c ha 'ges and postage,

8111 $prIngar KCtVJ
11119 N. Giani $ 1.

Wnlmont IL 10559

w.... "'ppy 10 pIf1'Ifi6e H.m H~p ,,. ,­
ing. '1M.O'l • IpIc.-Iw.il.~ bioi•. W.

I" IIOl /lappy . hen .... ".... '0 'I" I,,,,.
!rom 01,... /Jul,.. '0 ~pIIM cryptIC
IIOlN 1U1.~ il~,bIy O'l ~re<1

poI,ura. Ind rK1d-.iz«1 ~ps of PI~

PIN.. tyPl 0'''''''' roo' req..... , (.... , ty'!
doublfl 1PIe«1. O'l .n 8 'I> . )f I ' · .'-, of

PIP'" .nd .... ~- .nd~•• ,-,.
,.,.. ...-. IPIKOPril/e. AIIo. p/elI. m.l.
•N," /00II " 1•• " '. " "'" .n ..,:. • IIICII
could be .n "~. O'.n ~ .nd 10 on
H. rd u " m.y be 10 believe 11."'" I. ·
mili., ..., tll ....ry piece 0 ' fKj..ipm.", m.n­
",I.el"'red on f.nll lor rile I. U 50 , ,,., ...
Th."l. lor "fOIl' COOpt1,.t,on

I am a handicapped ha m and would
g,eatly apPI&Clale any working equip­
menl anyone would be Willing 10 donale 10
" t up a s la lion, I have mU lt,ple scle rosis

and /la... t.en laken ott ""OCl< $0 I Ita... no
~ tor ltam eq Uipment ....nyllling you
-.cI .;11 be so gre.ally ap(lreCiated.

J. T. Stlthlm !lA5UKP
150& 51*.. Or.

McComb U $ 3M4I

(llOl l--NA--'~

1 need il replacement IlO"'9" trans ror....
er'or on NCX·... power s ..pply or lhe na me
o r a transformer rewindet-

Jostopl'l K. 11' K...5RK O
RR1, eo. 571

L.k...l_ AR 72fl92

I would like to get in touch wi th ecme­
0 .... who WOUld be Interested In setting up
• repeater In Wiscons in Dells or the imme­
di.le .Iclnlly, The repeate.- wOUld not only

1 ha"" a Conwnodo.-. PET 2001 and
would hlle to near lrom pel"lIOftS -"0 ha""
InformallOl'l regarding Co6IN IC20 com­
pa t ib;; ily 0' -"0 ha.... ua.', rna_ I.

oa.. W......
115 ttwy. 1110

"andol'll." LA TOIII
lSOl~~5801

I need information on I'Iow to improve
llle performance ct lhe Dr.ke fU ·B. " ·X.
and AC-4

Walter Peril" de Cost. , Jr. PVIlO
Ru. O.n~ lalli,r 411

PO eo. 207
Ar.quarl·MG Brazil 33«0

I am looking for a schemltlc tor. Sea"
Roadlalker-40 SSB/AM CB rad,o , mooel
663,311100050, tor convers ion 10 the teo-

I ha.... a Z!<ltannel M,dland 13-882C
CiliZens Band rall,o. I -auld lill. 10 eon­
.., il to a 1!Hnel. CW rig. bull ha... no
idea I\Ow 10 do ltlis . can .nyona hel07

La...._ R. Baltay. J I. KAAAOV
1'27 Byron A....

Ypsll. nll .. I 18 11T

I -auld hh a SCl'lemat ic .nd --...ce i<I­
lormahon for a H_leu ·Packa,d model
Hp·13OB osel' '''''''oP&. I "' ill glaCIly pa.y
COPYing Cha rg&$ and po$ t' gtI.

8ill SprI.... KCtyJ
11111 N. G" nI 5t.

Wnlmont IL 10559

I am S....lling t&chnic.1 assistance 'n
modi fying the TXlRX s witclling speed 01 a
Vaesu FT-'01Z0 'o r use on AMTOA,

0.,,1,1 Mul1"y WA7Yl e
1$U O.bo", Clrc., RA '11

Billing, "T 59101

EW PRODUCTS
completely compalllll& . ,t h ,n-I'ne IeS.
and tile term,na l pallerns m.te ""til $Ian­
da '" 14-pin OIP SOcIlel$. They ' eel u'e ,
sta ble transler 01 low .,gnal IevaIs that
m,n,mizes inlerl _ butt.,ng

The ' ala)'ll a ' e a va ,la tlle 'Il tflrM stan­
da,d contact forms _1 A.:lA. and lC. Their
COtltacts a re ralacl lOt 4 or 10 W. • ,th
s . ,te:tu", eur,,,,,ts 01 0.3 or 0.5 A and a
s"" tel'li", ¥OI tltll" 01 30 or tOO V de . They
leature a m,n,mum ,"""'a tion ...,stane.
ot 10" QrIms a fld ...... 'mum epera llonl
release t,me 01 1.0 ma.

For ru, ttler <leU"I. and lor . hM c. la ­
log , ",. ite or call Moos", EI«'1Olllc$.
11433 Wood. 'dfI A.... Sent.. CA 92076.
(fjl 91-U~2222. Reader seo-ce number 176.

TAU Systems , L1d .. has announced a
new addition 10 metr line o f antenna­
match ing units. The 5PC·3000 ATU uses
an In!initeIY'va , ia ble rOll er Ind uelor a nd
5-kV a i, ,.jie lec l' ic ca pac ito's arranged in
an SPC configu 'at ion . A bu,Il ·ln 4;1 ba lun.
,a' ed a t 1 kW. is al so "1Cluded

The !fon. panel SporlS . counter lor the
, 011", ind uc tor. a "_POSitlon an'erlna
. "',tcl'l. a nd t",o meters _ one mon,tor.
larwalll powe , . tfle o t..... ' WI Tfle un ,t w,II

TAU SPC·3000 ATU

,

"""'- EIect ,,:Jnics announces ' IS entry
lnlO llle ,etay ma ,llet ...,Ih a q..a llty lind 01
DIP 'eed 'ela)'ll. I"" MEI.3' ,2OOO __.
Their OIP-slyle packag,ng makes them

MOUSER RELAYS

ti"" black aluminum cabinet "" lh a black
' Iont plale. The ..nil meas..,es 7 X 2 " 6

,""'"
For more intormatlon. .."" II~J f m.,­

pt's" s. Inc.• PO 80. 494. lof'U 'U 'JJPI S t. r"
liS :19762. Reader SeMce number 480

TIle MFJ-I07 is rl-prool . has il built~ n

spealler. and ......s a 9-¥OIt tIoaltllry (no! ,n­
c luded) or 110 V at; Wltll a n ac adapt .
tMFJ·13O!'>.1 The keyer cornes In a" a u 'ae ·MFJ Enterpr,ses. Inc.• lr.t'oduces llle

MFJ -407 Del.. . e Elecl 'onic Kayer to ,ts
Ii'" 01 a mateu....dio p' oouCIS, The
MFJ -I07 'eatu' es Ia mbic oparahon with
s q ueeze· key. dot ·dash insert ion. a nd
semla utome tlc CIP9'ahon lhal provides
aUlomat ic dots a nd ma nu al dashes . The
keye' al so lea tures a oot-casn memory.
se ll.completlng dots and dashes, jam.
proof s paci ng, and instant-start keying

Solld·stale keying is provided lor use
with tube or eolid,slate transmitters. Front ·
pa~ controls include linea , speed, we;ght .
tone. a nd volume controls as welt as onlotl ,
tu ....,.nd semia utoma tic s",i tc hes,

Weight control a llows you to adjus t llle
dot-daah s pace ralio. thus mailing your

$ignli "'sl'ne""" 10 penel raH~ aRM. A tUnd
S.,tt;fl lleys the t'ansmmer lor tumng

MFJ-407 DELUXE
ELECTRONIC KEYER
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The Tau SPC.:JOOO ATV,
Haath', RT1Y lunl"'1 aid,

Rang" up to 'I. mile in optimum ccoor­

ucee.
EasyTal~ ope-rates in Ihe 49·MHz FM

balld , No license is requ i,ed tor use.
Model PRC 1X i$ a clip-on bodypac~ I ran. ·
ceiYftr with anaclled headset, Tf\e PRC1X
wor1< ' in IN! simple_ molle-a" y number
0 ' unll S on tN! same channel can be used
in atl area, ""Ith users speaki"ll one al •
l ime. Transm ission is yolc..acllvaled
(VOX) or pusl'Ho-talk (PTT}, with a PTT Dul·
ton ontllft bOdypack. An optronal refTlOl"
PTT Dullon on a one-n>ele< caDle is
ayallable

Model PRC--3X leatures l ull-duple. op.
eralion-IWO users C<ln con_M slmul·
l aneously. as tl'ley would on a telephOne.
The unit .s also a clip-on l)(lCl'ypac~ wllh

headset,
"lady EasyTal~ communrca.lors incor·

parate Ille lal eSI advances in integraled­
CIrculi technolOgy. The rece,ye< is a "ughly
sensiti ye c uai-coneerssoe superhe lelo­
dyne l or cleall, 1I0ise-Iree rKapllon.
Headpl'lone YOlume is adjustable, and Ihe
microphone is a unidirectional , nQIS<H:an­
ceili ng type allowing _oicfHrlgge,ed use
In h igh·noise enylrollments, The m,c,o­
pllone is mounted on a Ilexib ie bOOm
which ooids its pos ition lor illdividual
users. Additional t"alures Include a call
teature to say!! batrenes aod a tl ash ing
LED Ind icalor to ....arn 01 low ballery le_eL

Fo< more in'Ofmallon, coniaci N. dl'

Syfl" m., Inc.. " " 5 65lh SI""/' Da~I.nd
CA !U606; (4'5) 652· 7632, Reader ~Ica
number 481 .

AMTOR·10A FROM HAL
Ha l's new AMTOR- l t)A ,11ows transmis­

sion and reception of ,adlo-Iflleprinle< Slg-
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EASYTALK BY NAOY
Nady Systerft$' EasyTalk fV personat r. ·

d,o communicatOfs lire ideal for OUldoor
acliy;t_ -...1len close conlact "",Ih • pari·
ner Of group is de!l iraDole. EasyTat~ com­
mun;ClIlorS ar" light"""ighl, rugged, and
easy 10 O9Ilfll te. ThI! uni ts are voice­
I flgoered so l loe use<'s " ands are It"",,

V de. Mulmym signal Is 15 V ac fms Or 15

V ee.
The HO..30D6 has a wide voltaoe range

and is oompatible with almofll IIny inter·
l aceilarmillal yni l thai "as oscillOSCope
oulput. tor lunl"ll. The aclde Cybe-Iype
power supply 15 included in tile ~ it .

To recei.-e a copy 01Heatlll<il' s tr,,", cat­
alOG. wrlle HHIIl Company, Dept. 15/)-,f3!i,
a.n,on HarOor J,fl "9022, Reader service
nl,lft'lobef .f83.

HEATHKIT RTIY 1lJNING AID
The .... Ho-3Xl6 Crosslire TIJI'Wng indi­

cator IS a y;sual l uning indicatOf lor rad,O­
leletypt (RTTY) eommunicalion. Sixteen
LEOS make up l loe display: Eight -.er\ical
LEOS _tlly mar~ Si9""-1 sl reng th _ Ie
",gilt IlOflzonlal LEOS do I I>e ~me l or
space SIgnal slrength. Tuning IN! indoca.·
lor lor ma_imutn Y8f1 icat and horlzonlal
dIsplay ..ill prcwide a slrong signal lor
compule<S or RTTY prlnle<s. Each LED ba r
requires appro_i",",tely , .. dB no-slgnal­
lo-sigNI l YOI l age rlllio l or lUll O9Ilfation,
MInImum input signal is 0.3 V ac rmtI or 0.5

For more Intormat lon , contact Doppler
Sys tems, 5540 E, CharI'" Oa~, Scollsoal..
AZ 85254; (602}!198·1l 51. Reader Service
number H1.

P DOPPlER SYSTE MS

C' -, ,- ,
C -. ,- '" ..

DEGREES

- - 210 00 - -

o,~.,
- '" '"• ,

'"
BRIGHTNESS

-

DIRECTION·FINDING
EQUIPMENT FROM DOPPLER

DoppIeI Systerft$' lalest hnoe of raOIO­
ll"""liOn-l,ndi"ll unIts operates WI th any
narrow-tland Flo! rece;_ in tl>e 21-500­
1/IH.z range to pr(Mde last loCation 01 i....
lerle<' ''lI signals. 1\1(> recer- modifica­
tions are requtfe!l-i loe dlfeclion tinder
coonectS to IIIe recei_'s antenna and e_·
temal.,pea~e< jacks,

Four economIcal mollels are aya itaDole
....hiCh prcwide , range 01optiooal ll isptay
and rllf\'lOte-outpu t tutu' es: a 16-LEO c0m­

pass rose, a 3-dig it Dearing In d~rees , an
R5-232C Oul PYl. anll a synthesIzed ymce
output. The s~h synthesize< is desigrled
IOf mobile YSe, as it elim inates the need
'Of the cnver to wal Ch the display.

The system operates by continuously
summing t he oo tpulS 01 tou' antennas,
simulatl"ll the monon 01a si ngle rota ting
antenna. As the ,imulated antenna 1TlOY8S
toward the rl SOOfce, an Increase in the ap­
parent SigMI trequency occurs. and as
tee antenna """'" away trom tile source.
this trequency de<:raases. TI>e upldown
(00ppIe<) trequency shlft IS det ected by
tllft FM ,__ and Is present as a :)llO-Hz
lone on tile aWlo outpul. Tloe pI'lase ol llle
lone is measured and used to compute
I I>e bearong ..,thoul attecti"ll IN! oormal
operahon oflloe rece;Yet.

operate conti nuoost y trom 1.5 to 29,350
MHz, and is rated lor ' ytl I ~a l ·llmit power.

Fo< IYfther details on the SPC·3000 0<

TAU's complete li ne 01part s eod ~Its . con­
tact TAU SyS lltms, Ltd , 51 Greenlley
Place, Enl GiIIiDrands. S~elmersdille

WN8 92,1., Engsa" a Reade< service nu......

-'"
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In addition fO the normal earrier l ail, elimi·
nates f alk-over by encouraging use' s to
wall lor breakers bercre picking UP Ihe
con.ersafion.

For mar. inlormation on thi, module
.nd other t ' ansm'f1I1f, r__, .nd con­
t,oI modules lor building ,epe.aIIllS, or lor
• If lle copy of HamfroniCS' new (.Italog,
..rite to Hem/ronlcs, 1m;., 65F Moul Road,

....1. w ith the .oded INtu«l 01 error cee­
rection. The lTV 7...nl l code Is used lor
error correction a s defined by CCIA Rec·
ommendatlon 476-2. The AMTOA·l 0A is a
cede- aRd speeck:OOV<l. I1t1 unit that, when
used with the CWR6850, 8110WI 7... n11 AM·
TOI'! code communications at 100 baud
willie ,etainlllg communlcatKlns ~bil.
iI~ w il h lhe 'l~d !>-unit Baudot code
f.om 20 IQ tOO baud, Ind ,he lkIn;1 ASCII
code '.om 75 10 200 bal,l(l The AMTOf\.
l OA Is designed to enlly Interface with
the CWR6ll5O while ,etalnlng all o r the s ta.....
dard features ollhl uni l, Including CW ca.
pability. Modes and functions are select·
ed ',om the k~'d of the CWR6860.

For additoonal details, write ()( call Ha l

CommlfflicaflOIlS Corp, PO 80. 3155. Uf·
1M,.. It 6180'; (217}-361·7373. Re&def Ser·
vice numbel' 479.

HAMTRONICS COR·3
~tronlc.· . tee, has announced the

....ilability 01' • new _lIlon of thei r pop­

"'Sf COR module, called tile COR-3. Uke
the CQR.2 module, the new COR-3 has all
the circulUy needed to control a trans"
mille! and fecelve. to make a repeater: an
elect'oni<: relay 10 switch the Ira.,smillef
on ;lnd off n ;I funct ,on of the tee&lver
~ueIch.;I I;lil timer, ;I Ume-out limer, ;In
;ludio ml.er, and a 1ocII'..peaker ;IITIpli­

f ler . The COR-3 ;llso hn ;In ;ldded court.
sy-beep function. including an additional

l imer wtl leh .lIows the beep delay to be
adjusted to up tc five seconds alter the re­
ceiver squelch c-oce.

Whenever a station using the repe. tef
,&leases his mlcrO\ll'lOl'l8, • bee\:! tone is
'-,d on the '\lfINtllf .It\ll' a SI'IOft delay
period. The bee9 Indicates fhaf fhe p;lr1y
hn l inlshed f.lking .nd the Hme--out t,m­
er Is reset. Th<l adjustable delay, ..hlch is

• •

Hi/fon N Y f4468-9353; (716}-392·80t30.

ANder Service numbef U8.

HANDY REFERENCE CARD
FROM MICRO lOGIC

If you deSign or r~ir eteo.::fronie ei r·
eu, ts, you (.In now geI;1 handy pintle rel ­
erence (.I'd that leis you get right to the
bnle ·. ,ofl"ngs of _ l"Ihing Irom op
amp$ to programmable unijunchon \Ian­
si! tors ..Ilhout having to go th rough
theory, lab, icatlon metnoce. or advanced
te,minology. From Micro Logic Corp. 01
Hac:kens OlClc NJ. Mic, r:>-Crnort 110, entitled
..Acfive Elect,onic Component!.~ is iI 1-,000.

slc:led 8--.... "-l)y-ll" plntle c.ard that is
packed WIth ,nform.tion

NOI'Hligit al l unctionS ' eadily av.ililble
In a single monoli thic package are ecv­
ered, inc luding 13 diode types. 6 fypes o!
I ransls fors, ~ lam ilies o! thyristors, 4

Iypes 01 IIg1'1t emillefs, 9 Iypes 0 ' ligl'lt
recei _s. ill'l;llog swi tches, AJO ;lnd O/A
converters, comparatOta. mull ,pliera, one­
sho{S. op amps. opto--coupleB. Pllll ,
bridge recti llers, sampl. and-hold cir·
cuits, Schmlll trlgge's, fone decoders,
vari stors, vcos, voitage fo llowers, ~ottage

regul alors, and more, Typica l desc,lp­
tions CO'<'lllC l\;lme 01 ptIrt, signal names,
detailed oper,lIion, and e.amples of key
specWcatlOtl p.a,ameters.

For mar. inlonnlllion, cont.,.;t MiCro
logIC, Dept, P, PO 80. 774, H,c~,",s.ck
NJ 07602; (2?1;-J~2~18

WHAT DO YOU THINK?
Have you recently purchased a new product l hat hes been ,evlewed in 73" II

you ha~e, wr ite and tell us wh at you th in~ about it. 73w ill publish you r commen ts
so you e.n Share fh llm wi th other hams. as part 01 our confinuing efforl to br ing
you t he best in new pfOduct in lormation and 'e. ie..s. Send you, thoughts to
ReY.ew Edllor, 73: Am".", Rlld'O 'S T«:"",c.1Jo"rne/, Pelerborough NH 03458,

out. My rig just didn 'lllke testleadS,thef's",.
One other aspecf of ,eceiver parlor·

....nce wor1h noling is tM abihty 10 han­
dle higlHl envlfonments, such as in down­
town urban ereas. The 1C37 seems to h~d

its own In downtown Chicago, l hough
we're trying more festlng.

Back on the t,ansmlf side there is more
good news. ThIS rig is CIU I'I. clean, ct"1'I.
AUdthe !C31s which _ tesled checked

OIJt at 80 dB down fOl sputS and 75 dB
down for harmonics. WhIte noise lChecked
00 my ,Ig only) was down 65 dB hom the
carrie' output 50 kHz eifher side 01 the car­
rier. Yes, the «c could almost be used in
repeater se..ice.

I said. '"almost" llound only fWO carro­
pl"nfS l rom users abOut fhe 1C-37, .nd fhe
big one is flNt, The euoe gels bellSlly hOt

dUllng franamit, somelnnes tee hOI 10
tOUCh. Now I know th. t t ller'! have beer1 no
tenuree in any IC·37A to date which could
be traced to heat, so I know that ICOM
seems to ha.e done l hell homework in the
thermal-deslgn depart"""'l. Buf I 'm I tom
the school wtlich says. '100 hOI to touch
ia 100 hOI," and this st ill scares me. lot.
Two thooghl s on Ihls: Fi,st. both high.nd
lOw power ere adjust.ble. Yes, the ,Ig is
"led at 2~ hones t Watts arid yes, it wiU
hOnesfly pul ou t those Wall s. But I! YOU 're
a bU squllamish about h" t li ke I am. you
may wanf fO !l;ICk dOwn f lM! highilOwer
OIJtpuf fa, say. 18 or 20 Watts and gel you'­
sell some insu,ance aoainsl heat lailure.
Second, it is mandatory to make su'e lhat:
.) the rig I' well ventil aled, and bl the
cover ;15 buffoned40wn tight on l he rig il
you ',e going to transmit ..ith it. ICOM has
designed the 37's mechenical Sfluctu re
so Ihat the ;inti re case I,. heaf sink,.nd II
needs all of ,t.

While _ 'Ie sHU in trN! grIpe depart·
""'1. there Is • problem w,th fhe offset
S)'Item in the lC37A. The , Ig, as supplied,
I s p,og, ammed 10' an a u t o matic
- l ,6-MHz ollset in the repeaf mode, un­
less you changel l. So tar, so good. How·
ever, i l you ..Ish to change to another oil·
MI, you C;ln only program ollbelll olfselS
In lC11:»Hz incremenfS. The tac! t"'f you
(.In1 do i l in l().kHl Inc,ements Is a ,eat

Th<l .ec&i.e audio Is not quite as prett y,
bul ret's be l al , about this. The rig Is t iny
(remember?} and there is simpl y no rccm
in there lor a lu XUry speake,. In a home lis·
tening envl,onment, fhe Internal speaker
is very adequate. In the ,elatively h.gh am­
bient noise IeweI of an automobile, • bet·
ler apeaker Is. must. Enough saki.

what al a loss as fO what to do ..ith il.
ANllyf As supplied, the Pl deviat,on is
set lor 500 Hl. 750 Hz will do ttle joI) ITIUd'I

belfer.

Recel.e sensit ivi ty is no problltlTl, .nd
no addif lonal preamp is n&eded, it specs
out at ,20 ~Vlm lo r 12 dB Sinad. Be carelul
when making Sinad measuremenfS. Al­
though nobody else had this problem, trN!
.udio stage of my rig """,I Into oseill.fiOn
and died ........ _ hooked the leads across
the Speak.". No, we dldrfl short anything

and having heard several 3715 by now, I
ha.. 10 agtee. Hoowe.et, when you get
your rig. be prtlp;ll,ed to drop by the local
f-,ooo.way shop or IocIII repe,ater techle and
h."" YOU' deviation checked. Both my , ig
and AF9"" s had the modula tioo c,. nked
up too high. Bofh the mi ke gain and cevra­
lion potentlomeler could sta lld m inor ao­
justment . Also, have you Pl"" deviation
checked-it may be 100 low. The sine
wa.. coming out oI tl'Wl Pl generafOf Is so
pu.. thaf, ..i thOut any hanTlOnies 01 any
~ i nd, the Iypic;ll Pl deleelor will be __

EVIEW

IC-37A
'""*' of you not acll... on 220 MHl _

thit p;lSf _ .. yea.11I COUld not IX""lflIy
undlllst;lnc1 A. new blrHlmOtliIe rig tor t'lo
meters can prOYOke the same e.cife<nent
n woriclng XZ on !I.e bands , Alter all,
there hasn'f been a credible entl)' In the
220 base/mobile market since the Midland
13-509 and 13-513, some live years back.

Allth;lf has ch.enged now wifh the int f<>
dUCfion of the !COM 37A For fhoM wI'lO

don't ;l1rea<J)r klll)W about It, this rig is p.art
of the se,ies wh ich Includes the lo.27A
and 27H, and tile soon-lo-blKeleased IC
47A. II you ha.en'f seen one 01 these rigs
yet. you heve;l surprise coming , The 37,
like its brothera, Is tiny. Also. like if 15 broth­
ers, it has a very ho{ receivei' . some very
nM;;e leatures, and a t_ drallW\lllcl<s. Bu!
I'm gelting • ......, of mysell. bit

You should know tnet the rig I gI)f ..n a
demO at Dayton, which Should gl.e you
some idea 01 its condition, Whi le certainly
undamaged, it had been 101&11 pewed 0¥9l'­

IloO I knew II wOlJld be.n e.cellent specl·
men lor reYi_ , Atso, because of fhis, I got
my fe'riew _t In an ICOM bag, wi thout
," illfill' a ma_1 or a boo• . ICOM did .-1d
tM manual 1.,\11'. But wif llOoJf the book, I
had fO lea rn hOW 10 opeI.te fM rig on my
own, wh ich "as di fficult. I Iinally found
another IC 37 owner wflO gave me the In·
lormafion I .-led 10 lea.rn fhe .opes on
tll;l rig. He.nd _ al other 1C37 OW1I8l'S
also goa"" me _ al commerots wtl ictl a,e
Included in tllia rwiew, Don AF9M 11'.
cIously supplied l he use of his I-,ooo.w.y­
,adlo shop 'or the mea su' ements us.erl in
Ihla ' &VIew, Both h is 31 .nd mi ne ..ere
measu,ed.

The.ery li,st Ihlng I,"rned about this
,Ig was its abaotulely belluhlul fr.lI$mi l
.udio quailly. I was told, right ofl, Ih;lf this
rig <\InS rings a,ound anyth ing on fhe ." ,
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NCG 7-21·50

Circuit Fe.tu,es

The local -oscillator section uses a
phase-locked·loop sys tem in which the
vlo output is used as one input lor the
phase comparator and a mixed-<lown vco

signal is used fo r t he other Input With this
auangement, the vee output can be used
as is for the rceet-eecmetor signal. This re­
duces internal beat noise du ring recep­
lion and min imizes product ion of spuri ­
ous signals during transmiss ion. The
pnase-ccrnpara tor frequency is In the
7oo·kHz range , wh ich tends to reduce ao­
eree SIN-ratio ettects somelimes fou nd
wit h normal PLL systems. The transce iv·
er's Irequency stab il ity is exact ly the
same as that of the vlo, which can te qutte
good through the use 01 temperature com·
pensation and the fact that it is a low fre·
quency (in the 3·MHz range) to begin with,

In the receiver section. switching be­
tween lower sideband and upper side­
band Is automatically accomplished
when the bandswitch is changed. enSur·
ing that the proper sideband is a lways In
use no mailer which band Is in use. A
9·MHz monolithic filter removes un ·
wanted nearby sil/nsls from the H fre·
Quency, wh ich Is then amplil ied and prod­
uct det ected in the usual manner by the

3-stage i·1amplil ier. For SSB, the detected
al sil/nsl is sent to the audio ampli!ier , but
for CW, it fi rst passes through an op·amp
act ive I iIter for improved selectivity.

The noise blanker employs an IC to am­
plify mixer output noise, wh ich is then rec­
tified and dc amplified before being ap­
plied to the i·f on/oil gat ing circu it

The tran5mil1er uses the lilter·ty pe SSB
generat ion scheme, with an i·f frequency
01 9 MHz, in a single.conversion circu it.
Voice signals are amplif ied by low·noise
l ransislors and presen ted to a balanced·
modulat or IC, which produces a OSB sig­
nal wit hout a carrier. The OSB signal
passes through a monolithic f i lter which
removes the carrier, resu lt ing in lhe de·
sired SSB signal. The desired SSB signal
is amplil ied by H amplifier and then fre­
quency conve rted by a ocubte-baraocec
mixer to the desired output frequency, An
LC bandpass li lte, removes spurious
signals from the mlxer'a rf output signal,
which Is then amplified to the I(J.W output
level by a 7-50·MHz wideband amplif ier.
The wideband ampli lier features a push­

pull configuration in a ll three stages
(preamplilication, dllver, and final
amplifie r), reducin g distortion and cancer­
ling even harmonics. The amplified l().W
signal then passes through low-pass f il·
ters tor each band to remove barmoruc
components, and is Ihen presented to the
rf output connector. A port ion of the drive
power is recti fied in a negative·leedback
circuit and presented to the Input gate of
the FET i·1 amplifier, reducing its ga in and
causing the ALC indicator's LED to light

Il is recommended that the antenna
vswr not exceed 1.5:1 wi thout the use of
an antenna tuner. It is also sugges led that
continuous CW output be limited to no
mom than 3 minu tes. For RTTY or SSTV
use, the m icrophone ga in control shou ld
be turned down to reduce the rI output to
abOu t 50% or less of the retee output (to
avoid excessive heat and damage to the fi·
nal solid-state power amplifie rs). The cp­
erator Is cautioned never to change the
bandswitch while transmitti ng or operate
the transmlt ler wlthoul an antenna con­
nected to the output te rminal_otherwise
the power·ampli fie' transistor wi ll be
damaged,

Conclusion

The li rsl (very slight) reseNation I have
abOul this neat li t t le rig is the fact that on­
Iy the " nmmal" si deband is provided lor
each band. which eltective ly prevents one
from receivinl/ Or transmitting on the "op­
posi te" sideband. This is something that I
rarely do, anyway, so the loss is negligible
with regard to my operati ng habi ts , The
other reseNalion I have is about the utua­
fast tuning. By lhat I mean t he large

6.2 Amps
2.4 Amps

23.5-25.5 Watts
(adjustable)

Measured

0.2 "Vim,
12 dB Sinad
:1:6 kHz

85 dB. while noise
75 ce.harmonics
80 dB, otners

lots 01 hills in between) to be unable to
pick up the ir loca l e-meter act ivity. During
the time I have been listening on si x, there
hasn't been any sporadic·E propag ation.
either. There'S no doubt in my m ind that
the results on six will be as lavorable as
l hose on the other two bands as soon as
things "h01len up" a bi t.

Spurious-40 dB Or more (40 and 15
meters]; 50 dB 0' more (6 mete rs)
Receive,
Single conversion superheterodyne cs­
ing a 9·MHz i·f on SSB and an
8,9993·MHz 1·1 On CW
Sensitivity
Belter than 0.25 m icrovolts for a 10-d8
sm
Selectivity
SSB, _6dB :t 1.1 kHz , - 60 dB :t 3 kHz
maximum
CWo -6dB ±2ooHz, - 60 dB ±3kHz
maximum
Im.g. R.tio
Greater than 60 dB
1·1 Rejection
60 dB or greater
Other Spurious
70 dB 0< greater
Delts F (Inc.ement.1 Tuning) R.nge
;l; I.S kH z
Audio Output Power
Internal speaker-0,5 W at 10% otstor­
tion at 8 Ohms nominal
External speaker-l.S W all0% dislor­
tion at 8 Ohms nominal

IC·37A

S".,
13.8 volls
6.5 Amps
3.0 Amps
0.5 Amps
25 Walls

50 Ohms

60 dB below carrie r

0.2 "Vim,
12 dB Sinad
:1:5 kHz

Power requirements
high power
low powe r
receive

Rloutput

Maximum frequency
deviation

SpUl ious emissions

Rf outpullinput
impedance

Recei ver sensitivity

Size
"'314" x 4·318" x 11-314"
11 pounds
Frequency Rsnge
40 meters-7.0-7.3 MHz
15 meters_21.0_21.45 MHz
6 mete.s-50.0-50,50 MHz.....
SSB_lower On 4O--meter band, upper on
I S. and 5-meter bands
CW-all bands
St.blllty
From one minute to sixty mlnules alter
ewncn-on with in ± 1 kHz . Therealter,
wit hin 100 Hz per thirty minutes
POWIN' (Input /OutpUll
26 Watts PEP input
10 Walts PEP output
POWIN' Supply
ac- l 20 V, 60 Hz
dc-\3.8 V :t 10% (negat ive ground)
Ant.nn. Impedance
50 Ohms, nominal unbalanced coax
Supp..ulon
SSB-SO dB or more (l.S.kH z modulating
frequency)
Carrier-40 dB or more

Don'l sneele at ten Watts, however. be­
cause It's enough for worldwide commu­
nicat ions under favorab le band condi·
t ions, In a little over an hour of part-time
operat ing, I 've been able to work Arizona
on 15-meter phone, New Mexico On 15
CW, Kansas on 40 CW, and Virginia, South
Ca rolina, and Tennessee on 40 phone,
Nope, I haven't worked any six·meter eta­

tions yet, but I haven't heard any ei·
ther_in spile o f COfls iderable listening. Pe­
terborough , New Hampshi re is not exactly
the hub 01 VHF activ ity these da ys, and
we're just 181 enoul/h from Boston (wi th

11 you didn't know to begin with, you
probab ly wouldn'l be able 10 te il lhat this
lillie transceiver Is a QRP rig. On-tne-alr
reports are very satisfy ing, wit h praise for
good audio and c lean CW key ing . The re­
cei ver compares very l avorably w it h
ethers I've used, parllcularly wi th respect
to recovered audio. It's crysta l clear and
plenty loud when you want It to be.

What I'm tal klnl/ about is NCG's newest
Imporl from Japan-a neat, small, three­
band quality pac kage that sells for $445.
The 7·21·50 seems to fi ll a gap bet ween
the full·house transceivers that cost an
arm and a le-g and those which oller on ly
CW or a slng ie band.

II you're wondering about coverage,
you get 300 kHz on 40 meters, 450 kHz on
15 meters, and 500 kH z on 6 meters!
That's right_siX melers. As you may have
l/uessed, these th.ee bandS are permllted
in Japan fo< the Class·B (ten·Watt) group
of operators who build t heir skWs (cons id·
elable. at thaI> whlle using low power.

Art Reis K9XI
New Lenox IL

problem, and I wou ld st rong ly suggest
that ICOM change the soltware in thei r
controller to allow lC-kHz-ol1set adjust·
ment mcremeots. That's it on the com­
plaints.

The instruction manual is the typical
well-done ICOM book. What more can I
say? The schematic is Clean and well laid·
out. All rig adjustments are well docu­
mented, and the text Is very straight·
forward.

There Is, at this time, one option avau­
able with the rig, a speech synthesizer.
When th is opllon is in place and the
speech button Is pushed, the frequency
on the display (receive or transmit) is
spoken through the speake r by a synthe­
sized female voice, I am not sure I wou ld
take this option, although it may be usefu l
in the ca r when I have to watch the road
and not the rig. However, for the sightless
ham, this is the only way to go. The $30
price is more than wort h it.

The PL generato, (standard) is r ight on
the money, f requenc y·wise, though as
mentioned ear lier, It Is a 111IIe on the low
side, cevtattcn-wree. In the memory
modes. the correct PL is automat icaliy
keyed in on those Irequencies where you
need it. However, i t only works In the duo
plex mode. not on simplex,

Other nice features inciude upldown
switches on the mike to help prevent auto
accidents when you're tuning the r ig, two
vfos, and three modes of scanning: memo­
ry, band segment, or the entire band. I lind
the scanning rate a lillie slow in the memo
ory mode and wou ld suggest that the
fasl/slow scan switch (a DIP switch inside
the rig) be left on fast at all times. Other
nice touches : fuses on both the pos it ive
and the negative supp ly leads, If some­
thing goes w,ong in your car's electrical
system, YOU'll thank ICOM l or their fore·
thought. The mobile mount is well oe­
signed, rugged, and functional. And fina l·
Iy, the re is provis ion fo' an outboard bat­
tery for the memory in the power plug.

A lot more could be written about this
rig, and probably will be in the months to
come, It wou id suffice to say , however,
that with everything taken into account,
the IC·37A was we ll worth waiting for, It
may not be too larletched to suggest that
th is may be the next standard rig l or 220
FM. The 1C--37A is priced at about $450
(Without synthesi zer option).

For furthel Information, contact ICOM
America, Inc., 21 12-116/h Ave. NE. Belle­
vue WA 98004; (206}454-8155, Reader Ser­
vice number 484,

NeG 7·21·50
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Frequency
In MHz

The loss at 144 MHz compares faV<>rably
with 112"' hardllne and the loss at 1296 Is
only about 2 dB WOrse than Prodelin 112"
Spir'()'L1ne cable, which uses a similar
spir al die lectric. 9913 works exceptiona lly
well al HF as a high-power coax ia l line.
The large cen te r conductor can handle
many Amps 01 rf cu rrent and the dleleclrlc
will not b reak down as eas ily as regu lar
AG-8IU. Our grou p, SCORE, Is cu rrently
testing 9913 for use as coa xial-ba\un ma­
terial on 20- and 1S.meter beams,

Now-about usi ng coa xial connectors.
If you preler PL·259IUHF-type connectors,
you will l ind tne inst allat ion the same as
with regUlar AG-8/\J cable. The .10 centar
conductor makas a snug fit into the center
pin. The braid, however, is somewhat
tricky to secure. I suggest tinning the
braid lightly with a soldering nee of no
more than 40 Watts rating, Do not use a
1001150-Watt gun, as you run a ris~ 01
melting or disfofllng the dielect ric! This
will ruin tha performance 01 tha cable and
likely cause a severe Impedance bump at
the joint. If you lightly tin the bra id, then it
wlii be easy to solder through the solder
holes on the plug and finish the connec­
t ion. Again, use a 10w-waUage Iron. Oon·t
try to remove the aluminum foil i rom the
center dielectric when you pull the braid
back either. At 50 MHz, 144 MHz, afld 220
MHz, It i$ a _ary good idea to use PL-259s
wi t h a Tefion'" die lectr iC. Amphenol
makes these and severer radro dist rlbu·
tors sell them for about 52.00 each .

Type-N connectors are another story.
Since this Is a relal ively new cable, 11'11
take some t ime before the major conne<:·
tor manufacturers come out wi th a 50­
Ohm type-N plug that will aceornmodate the
810 center conductor. Until t hen. you' ll
have todo as I (lid and fiiedown the centar
pin until it is about .12 In diameter, It IS
Irustrat ing . but the results are worth il.
Add it ionally, you should try to use con­
nectors that emp loy both a front-washer
contact (between the braid and sheil) and
a back washer lbetween the rear nut and
rear rubber gas ket). Otharwise, you are
li~e ly to cun the connector of! the first
time you twist it ! 9913 depends on Its loil
for sh ielding and me braid is not substan·
tla l, so a friction tit with conventional
type·N connectors may be undependable.
Kings Mfg, Co. makas a nne ot type- N con­
nectors that emplOY both bac k and front
washers and I reccrorreoo these highly.
Fall ing that , you can use regular type -N
connectors It you install a front washer
yourself. Withou t it, you'll have a loose
connection !

Fig. 1. LOS6 figures for Belden 9913~x·

lal cabla, 8S datarmlnad experimentally.

tn summary, Belden 9913 makas an ex·
cellent all-purpose flexible li ne with some
of the Characteristics 01 har(ll ine. It Is an
outstand ing performer at VHF and UHF,
and Is the answer fo r tnose us ing crank·up
towers with VHFIUHF arrays on tham.
9913 is avai lab le through dealers for
about 43t-48t per loot , in l oo· loot
lengths.

For more information, wnte Belden
Corp" flee. Div., Depl. G, PO Box 1980,
Richmond IN ~7314, Readar Se"'ice num.
ber 488.

tended market, the new 8OO·MHz cellular­
radio service, but Irom amateur VHFIUHF
enthus iasts as well.

What makes 9913 di fferent from other
conventional RG-8IU coax ia l cables Is its
construction: Belden uses a single. soli d
.10 copper wire lor the center conductor ,
then encases II in a polyfoam-type dielec­
lric. The difference Is lhat only a small,
spiral-shaped portion of the dielectric ac­
tual ly rests aga inst the cen te r conductor,
The balance 01 the dielectric immediately
surround ing the center conductor Is -you
guessed it-air. And air makes an excel­
lent dielectric at VHFIUHF frequencies,
which would Indicate good low-loss per­
formance from 50 MHz through 1000 MHz.

The shield Is clever, too: A thin f ilm of
so lid a luminum foil Is curatoncec 10 the
die lectric to pro_ide 100% shield cover­
age Wound around th is is a bou t
6O%-eoverage tinned wire to facil it at e scl­
cer connect ions, The final cover Is the
black UV-reslstant poly Jacket. All this In a
cable t hat has the same outside dimen­
sions as conventional RG-8IU cab les! The
best descr iption of 9913 wouid be a cross
between hardllne and CATV·type RG-59IU
coaxia l cab le.

As m ight be expected, 9913 Is not a tru­
Iy flex ible line. It could bes t be described
as semi-rigid coaxial cable, as opposed to
rlgid·aluminum or corrugated-jacket ca­
b le, Yet , the minimum bend rad ius Is spec­
it led at 8 inches. Try that with a piece o f
112"' narottne somet ime! 9913 will l it all
standard coax fittings lor RG-8N cables,
such as UHF and N connectors (requi, ing
some mod ifications on the laller).

Tests were perlormed by the members
of SCORE (Soc iety of Contest Operators
and Rad io Experlmenters~ to determine
the aClua lloss an average amateur migh t
see In normal use. Tests were made using
nothing more than hlgh·power rf sou rces
on aach band and two Bird Model 43 watt ·
meters at each end. Add it ionally, a Bird
Terma llne coax ial resistor was connected
at the end tc present a constant 5O.()hm
impedance to the source through 1 GHz.
We swept an entire 1000-foot put·up on
every band except 1296 MHz, where the
unavailab il ity of hlgh·power equipment re­
su lted In Our l esting only a l00-foot piece
of cable, All tests were done USing ly pe-N

conneclors throughout.

sescus are shown In Fig. 1. and they
are very good indeed. 9913 holds its own
against most con_ent ional transmission
lines through about 30 MHz (Includ ing Bel­
den 's other non_standard RGW. type
8214~, but the re is a dramatic d ifference
above th is frequency. Consider tnat most
convent ional RG-8IU cables ha_e over 2.5
dB loss at 144 MHZ, while 9913 comes In
almost 1 full dB lower. Not only thaI, a fig ­
ure 01 2.7 dB per tOO teet at 432 MHz fo r a
solt t ransm ission line such as RG-8IU Is
outstand ing. Most other cables will exhib­
i t a loss anywhere Irom 3,5-5 dB at th is
Irequencyl

Clearly, this cab le was designed with
the llOQ-MHz ce llular user in mind. The
lUcky hams who have been able to obta in
lengths of 9913 (the factory has II con­
stantly back"'rdered) have put it to a myri­
ad of uses, Several are even us ing it as
feedl lnes for antennas at up 10 1296 MHz.
Two amateurs in Florida are claim ing a
CRP OX record on 1296 MHz us ing 350 mi_
crowatts through about 100 feet 0199 13 to
loop yagls, The distance worked was over
320 milesl Some simple math will te ll you
that only about hall the power made it to
the antenna-a pretty impressive record,
In any event. Try that wllh conventional
RG-8 and the loss will be about 8-10 dB
per 100 feel.

Here at KT2B I use 9913 for as.foot-long
transmission lines at 144 MHz and for pig·
ta ils on 432 and 1296 from 112" hardllne,

BELDEN 9913 COAX

Jim Gr.yW1XU
73 Sta ff

and an antenna, Portabi lity, simplicity,
dig ital I requency readout , l ight weight,
small size, a built·ln speaker, and many
other things you 'll li ke are standard equ ip­
ment with the NCG 7·21 ·50. Of course , you
didn't expect big_rig performance, and I
won't kid you into th ink ing that yoU' ll get
It eve,y time .. but you will be happily sur ­
pri sed at the reports you do get . and e_en
happ ier wi th the price.

For complete details, contact NCG, PO
Box 2331, Anaheim CA 92804, Reader Ser·
vice number 487,

Ordinarily, the rntrooucttcn of a new
type of coaxia l cable wou ld not merit a
wrlle-up in an amateur-mdio journal. How·
ever, Belden's new type 99t3 RG-8IU cable
is such a mdical departure from previous
RG-8IU-type cables that It dOllS indeed
merit such allentlon_not only from its In·

WASH KAN SA S CALIF
ORBIT DA Y TI ME AZ EL AZ EL AZ EL
.=========================== ==== =. ================
1434 I 0200 263 2D 24 9 34 21 8 54
1436 2 0100 256 3D 24D 44 197 60
14 38 3 0000 247 40 226 53 17I 62
1440 4 0000 240 42 215 53 160 58
1442 4 2300 227 5D 195 59 139 54
14 44 5 2200 209 58 17D 60 122 47
14 46 6 2200 197 57 160 56 I 19 41
1448 7 21 00 173 59 139 52 108 33
1450 8 20 00 149 57 123 46 98 24
145 2 9 20 00 143 51 120 40 97 18
145 4 10 1900 126 45 108 32 89 10
1456 I I 1800 I I 3 38 99 23 81 I
1458 12 1800 I I I 32 97 I7
1459 13 0500 27 3 8
14 60 I 3 1700 101 23 89 9
1461 I 4 0400 26 7 18
1462 I 4 1600 92 I 5 81 I
1463 15 0400 262 20
1464 I 5 1500 85 6
1465 16 0300 272 8 254 31
146 6 16 1500 83 I
14 6 7 17 0200 277 4 266 18 246 40
1469 I 8 0200 272 6 26D 21 23 8 42
147 1 19 01 00 266 16 253 3 I 224 51
1473 2D 0000 259 26 243 40 206 58
1475 2 I 0000 252 28 235 42 194 57
1477 2 I 2300 243 38 222 50 170 58
14 79 22 2200 232 47 203 57 147 56
148 1 23 2100 216 55 179 60 128 50
1483 24 2100 205 55 169 57 124 44
1485 25 2000 182 58 146 54 11 2 36
148 7 26 1900 158 58 129 48 102 27
1489 27 1900 150 53 125 42 100 21
1491 28 1800 132 48 I I 2 35 92 13
1493 29 1700 11 8 41 102 26 84 4
1495 30 1700 I I 5 35 101 20 83 0
1497 3 I 1600 107 30 96 18
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Apogee predictions for the month of December are provided lor three sections 01 the
United States: Washington DCat 39N 77W. Kansas at39N 95W. and Cali fornia at JaN 122W.
Times are In UTC and apogee in this case is mean anomaly 128 rounded to the nearest
whole nour. Use the chart as a guloo in aim ing yoo' anlenna. then fine-tune the azimuth afld
elevation values to peak the eetemte'e beacon signal. If yoo require more ae<:urate orbital
precicnons. contact AMSAT at PO Box 27, Washington DC 20044.

Irequency excu rsion with each rotation of
the tun ing dial, Fortunately , tho dia l is
lalrly firm , and a carefu l touch can be de­
veloped to time In a stat ion without too
much troub le. Also, the bullt ·ln fine·tunlng
arrangement. using the " delt a F" con­
tro ls, sim plifies mallers great ly. II you
tond to be a f requency hopper, you wi ll
l ike the fast tuning which permits you to
jump from low to high end of any band in a
few Qu ick turns of the knob.

Otherwise, I can 't real ly fau lt any as­
pec t of thi s litt le rig ... not even the
10-Watt out put. It wou ld be very easy to
provide a nice scttc-stata edernal linear
amp lifier that could gl_e the output of a
more usua l stat ion transcei_er. For Ihe
low price you pay compared to olher rigs,
you won' t be getting all of Ihe bells and
wh istles, but you will be gelt ing a rea lly
good CW fi l te r, good audio reports, and a
gq.-anywhere transceiver suitab le for por­
tablelmobile CAP operat ion on either 12
volts dc or t10 verts ac . You don·t have to
buy any kind o f externa l power supply and
you don·t have to bUy a microphone, You
will need on ly II key o f your favorite type
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KPA51 WATT70CMATVTRANSMITTERBOARD
• A""LICAlIO NS, Cordless pOrtable TV Cam",. lor 'Kn & Olt>ef publ;c s ......oce

.....&nl•.•emole VC R. e le. R"mOle conUol 01 RIC ."pIa"" Oi robots. Show I>ome

.,(\90 raP8$. computer prog rams. •epeat SSW 10 ~I ATV..,. Oll d e p endS On
an t&nnas and lefra'" lyp. 1 1040 miles

• fU LL CO LOR VIDEO & SOU ND on one sma ll J 25.4" board

• RUN S ON EXTERNAL 13 .8 VDC al 300 ma su pply pr baUery

• TU NEO WITH ONE CR YSTAL on 4 26 .25, 434.0, Of 439.25 mH,

• 2 /lUDI D I N PUTS lor a low Z dynamic and lone level aud iO ,np ut fou nd ,n mo sl
portable colo , Came 'al<. VCR s, 0< hom e compute "

• APPUCATI O N NOTES & SC hematIC Suppl ied 10' Iyp>ca l ", te rnal connectIons
p;lckag lnll, and sy.'em ope,al,on.

• PRICE ON LY $159 delo v,,,"" ."' UPS surface ,n the USA. Technician class
amal,...,' hc<!lnse 01 "!Qn", ,eqw,e<;l101 purChase and opera"on

WHAT IS REQUIRED FOR A COMPLETE O PE RATING SYSTE M ? A TV sel ",M' a
TVC-" or TVC·4 ...0-450 mHl 10channel J d<Mncon....ne•. 70cm antenna. and coa.
cable to '&CeJVe Pac""9& UP lhe KPA5 , add 1" to u II<SC. antenna. and any 1V
............ VCR. or comPUte. "'lh a C<>mPQaO'e ~ldeo "" 'PU' Slmple. eh? SAMPLE COpy please

$2 to .
For a
send

(AMSAT), P.O. Box 27, w ashington, DC
20047.='--~

2522 Paxso n Lane
Arcadia C A 9 1006

(818) 447·4 56 5 m-18am-6 pm pst.

P.C. ELECTRONICS
Tom W60 RG Ma ryann WB6YSS

CALL OR WR ITE FOR OUR. COMPl.ETE CATALOG & mOfe info Of' at~

OOwnco<Werl...-s. aflleflna:!.. cameo-as. etc, or who oS on In you. area
TERMS: v ...... Mast"'ca.<!. or cash only UPS COO l>yI~ 0< ma,l Telephone
orde<s & postal MO lI$Ually SI'I1(ll>e<l "" II" n " ,,*yS. a~ 01,..,. cl'>ecks must c1ea' belOfe
s,hopm&nt T.ans....n,"ll equIpment sold only 10 Ie_sed amaleurs ~",.,ed on 198a
Cat_ ea.' .nc:Iude sales lao

NCG CO. NEW-TECHNOLOGY HIGH-QUALITY
AFFORDABLE TRANSCEIVERS FOR ALL. WINNERS IN COMPARISON HANDS DOWN'

10/160 M
HF TRANSCEIVER

40-15-6 M NEW
TRI-BANDER

15 M
15 METER MOBILE

90 DAY WARRANTY ON ALL TRANSCEIVER S · DIRECT FROM NCG OR YOUR DEALER

...~ WE HAVE 12 G Hz BASEIREPEATER & MOBILE ANTENNAS
" OTE : PRICES AND SPeCtFtCATIONS SUBJECT TO

1275 N . Grove SIr_t. An8helm , C A 92806 (7 141 630·454 1 Cl1A~E WITHOUT NOTICE OR OBUGATII)l>j

A GR EAT QRP RIG WITH THE BIG RIG
SIGNAL, 2 WATISOR 10 WATTSOUT,
BUILT IN CW SIDE TONE, DIGITAL
DISPLAY , HAND MIC. TOP MOUNTED
SPEAKER. MOBILE BRACKET, RIT OR
FIN E TUN E TX&RX. ~4K Hz , 21 TO
21.450 MHz SIGNAL TO NOISE MORE
THAN lOdB DOWN

JUST SLIGHTLY AHEAD'
4 MEMORYS - 3 WAY AUTO SCAN.
DUAL VFO, IF SHIFT, CW-W, 400 Hz.
CW -N 200 Hz. ALL 9 BANOS PLUS
MARS. BUILT IN AC/D C POWER. SSB.
CW OR RTTY. I F. T UNE 3-S TEP
TUN ING SPEED. 200 WATT PEP,
MICROPHONE IMPEDANCE 600-50K
OHM HAND MIC. INCLUDED

$B49.50

WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR'
40, 15 AND 6 METERS ARE YOUR BASE
STATION OR MOBILE WITH AC/DC
BUILTIN POWER SUPPLY CW-N 200
HZ OR USB, 2.50239 ANTENNA CON­
NECTORS, HAND MIC. BUilTIN TVI
FILTER LITTLE TO NO TV INTER~

FERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS,

$445.50 $249.50
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PECIAL EVENTS

LiSIJfllJS m ,Ir;s coIumll .,.prowr;Jed lree 01
c/r.~ on. spac.sw",.b,. bois,s, The loJ­
Io'fllmg m/orml/IO/l should ee Included ;n

-'Y .lltlOUfIC<Wl....r.- sponset. _ 11/.d. 'e.
I~.~ c'fy. Sl. ,• • admlSSlOll~rge {II
,lnyl 'eaturn, 1I1Jc ·", I~_ .nd lhe
na".. oI ...hom to r;onr~IIOIlu""" "'lonna­
lIOn,A~rsmUSlt.,ac"""by 73
M~"", by ",. IWI 01 the montn, 1_

man/lIS pt>Of to ltoe mO",1r '" .../r1Ch ",._",
flk..~ 1hII,.,E~Ott"""'- 73 Miog­

aztns. PiN Sl~ Pf,.,bcwO!l9" /IIH 03456.

BULLHEAD CITY AZ
NOV-DEC

BoJIlIlu<l Cily. A.~ona and the Westem
A,~ Radto Club WIlt jooll 10fCIS to CIIe­

!)r.te.n h,SlOlic occ.asion, BoJlilN!ad CIty.
a -'I est.blulh.d commull.ly on the Cof.
OI;><jo Rive<, became incorpor a ted In late
AlJgust .nd is no..- tIN! _I cIty In the
s tate of "'l2ona. In I'IOI\Of of t"', occ.a.iOn,
during the montllS 01~ 'nd 0.
Cember. any st.,ion work Ing. mamber of
tIN! Western ArilOf\ll Rildio Club .. ill be 01.
lered'll .1lrKti"" cert illCllle. All .mateu.

bands will be operated, in<:l udltlll 2 m&­

ters. A OSL and a n SASE l6.5" x 9 '1 '111.11
be .equi.ed (In<:I '''''' t..o extra 2Q-eent
s t.mps lor a tloflus inlOlrnation package)
Address \"OUr request to WARC. PO 60.
416. BoJIIhead City AZ 8&130.

FARllIAULT MN
DEC 1

The a nnua l Handt-Ha m Winler Hamlest
..ill be IIeId on Satu.day, Oe<::embe< 1.
1964, a t the E.gkls Club in Fa"baull MN

RegisU.tion ..ill begin at 9:00 . m. Therl
WIll be a Handi---Ha m eq uipment a uc tion, '
l><ogr..... and dinner et noon. Tal k~n on
.191.19, For more information, contact Don
FflfIZ YYlFtT. 1114 Fran!< AYlltI<II, Albert
Lea MN 56007.

SANTA CLAUS IN
DEC 1-2

The PIke County Amaleur RadIO ClUb of
Winslow IN WIll opera te station W9CZH
beginning .t 17DOZ, December I , 1964. un­
til ITOOZ. December 2, 1964. The appro.~

ma te Ireq ue nc ie s '1111 11 be 3.925. 7.265,
14.265, a nd 21.395 pIlOne, 7.1 33 CW, and
146.52 FM. A s pecia l asUXmas card post­
marked Irom Ine Sa llta Claua Posl Oftice
will be ae nt upon receipt o f an SASE 10
W9CZH, RR I , eo. 3 11 . Wills low IN 47598.

EVERGLADES NATIONAL PARK
DEC 1- 2

The E_glades ARC ..m opera te ape­
c l. l_ t s t. t ion W4SVI on December 1
. nd 2. 1964, to eor l ~1'IOI\'lOI a tl the 37tll a ...
nive<Slry of tile dodig,tion 01 U... Eve<­
glides N.tiona l p.ne W4SVI ..i ll QP8fate
Irom Flamingo on tile touillern tip of Flor·
Ida bet_ 13llOZ .nd 2300Z botn day!l.
F.equencNlS: lower edge 01 the lo-t~

meter Genafa. phona D-ands as -'I IS
14&~ FM. Cer1,hcale for large SASE 10
E_Oladea ARC. 14511 SW 287 Street . Lei·
_.Ci ly FL 3J00,J. En<:toaa \"OU' OSLg,.d
101 displ.y . t Ille MlImi HamllOflll in
February.

IIETHLEHEM PA
DEC 21-23

The DeI. ..ar..u.nigll Amateur RadiO
Club CW3OK) In conjunchon .. ,t ll lIN!
CIl.I. tmas Ci ty. Beth lel>em P A, .. ill
~.II Oeo;embl< 21- 23. 1984, from
l50QZ 10 0200Z, on Irequencies 3990 kHl,
7299 k Hl, 14225 kHz, 21,325 kH.z, "nd
28,525 kHz_ For • certi tlCllte of coetect.

se nd a la rge SASE to OLARC W30K,
Greys tone Building . Gracedale, Naza reth
PA 1110&',

SOUTH lIEND IN
JAN e

A hamlest swap and shop will be held
on Sunday. J a nua ry 6, 1986. a t the Cenlury
Cellter, dowlltown on US 33 One,u ,y
Kor1h bel ween lhe SI. JosepI'lBank BoJl1(l.
ing and the rive<. South Bend IN, Open
tables a re Sl .oo per tool inag,rpeted hall ·
acre r\Xll1\- The Induslfial His tOl)' Museum
is in the same Duildtng , FOUf ·la ne higr>.
wa y!l lead to the slle Irom a ll di.ection$
Talk~1l on .52J.S2.99I.39 , .931.33, .781.18.
.691.09. a nd 145.29, For more inlormatlOfl,
contect Wayne werts K9IXU. 1689 RIve<,
$ide Drive, Soutll Bend IN 46616, or phona

(219t-2:ll-3507.

WEST MUS WI
JAN 12

The West Alli. RadiO Amaleu< Club ..,tl
S9Of\SOf the "Origina l" Annual M""" nter
S....ptest on Saturday. January 12. 19M.
beginning at 8 :00 am.•1 the W. uk......
County b po cenler Forum /la ke j.9.t 10
Co. F. soutll to FT. west to Expc$. Admta­
son is S2.OO in adwance and $3.00 a l the
doOI. FOUf·lOOI taDles are SJ.oo '" W
wanca (DecemDef 31s1 <:foNdhnef.nd 1400
e t lhe doOI. Food w ill be .wailable. FOI

FLESHERCORP.

RTTY
TU410 Full Featured
RTTY/CWTerminal Unit
Call For Special Prices
j ·8oo·HAM·RTTY

• PO BOX916 • TOPEKA, KS.

RTTY FACTOR¥-.,.
INVENTORY REDUCTION SALE

• OM·110 . TU-110 . TU·110A • TU·12oo
• TU-470 • All Reduced For Big Savings

Call Today 1·800·HAM·RTTY
FLESHER CORP. • P,O , BOX 976 • TOPEKA. KS.

TRS80* RTTY/CW
• RO M·1l6 t' 1MI! · TRAD EMARK
• RTIV/CW ~ :>::;;J Of TANDY CORP

FLESHER CORP, • P.O. BOX 916 • TOPEKA, KS,
1·800·HAM·RTTY ... 307

SIngle Pole, 5 Position. a llunused
ccencos grounded
"'595 - ltiF connectors I $32.00 '
11597 - BNCconnoclorsl $46.50 '

• $hip ping and handling for a ny
Item add 52 each

2 Pole, 2 Position. ovcosses
jreos, retectoreten antenna
tuners. etc ,
"'594 · ltiFconnectors I $34,25 '

Slngle Pole, 3 Position.
Desk or wall mount
All unused positions grounded

II 593 -UHFconnectors l $27.25 '
11 596 - BNCconnectors l $36.50 '

Heavy Duly switch for true
1 Kw POWER· 2 Kw P.E.P.

.~ All OOR PRODUCTS MADE IN USA

~ BARKER a: WILLIAMSON
~ QuoIify Communication Products Since 1932

AI 'y'OUI DiS!Tibufors wne Of call
10 Canal street. Brtstol PA 19007
(215) 748-5581

Autl>OIed by Dawe Ingram. K4TWJ , a
noted au thor ity on ATTY. Writte n in a
clea r COI'\Cise manne., " II male.ial is new
and up 10 dal e and coYerS the most .ecently
develOPed RTTY eq uipment a nd sys tems.
RTTY TODAY is fUlly illustrated ..ith
pholOS. diag'a ms, RTTY stat ion set-ups
a nd equi pment. The tetest information on
lhe new generat ion RTTY. J uSl publisl>ed.

" RTTY TQOAY"-Table of Conlents

Chap. 1 The Exc iting WOIId of Arna lell'
RITY

Chap.2 Operating Parameters " nd
Concepts 01 RTTY

Cflap.3 S'raighl Talk on Horne Com­
pul...,. and RTTY

Chap_4 RTTY Sy!ltems 101 Home Com­
put....s

Chllp.5 RTTY Con",,"ers You Can
Build

Chap.6 oedicaled RTTY Tem>ina ls a nd
System.

CIlap. 7 New MIf'li.RTTY Syslems
Chllp.8 Fascinating RTTY OuISHJe lhe

Amaleu Bands Press-Military
- Welthel' , EIC.

Chap.9 Frequency ust of Col,., lfllc;al
Press 5efvices

ov.p. 10 Sec<ecy a nd 01 "", Codes
Used in Rad io teletype

Chap. 11 Tables 01 Abbreviat ions Used

'" RITY

" RTTY TODAY "-II>e only up·to-dale
I>andbook Oil Rny a.ailable, co.ering a ll
phases of rad io-tele type, Answels man y
quesliOlls aske<;! about a mateur RTTY , Eo·
teosfve sections lully c<Wer the home
compute . lor RTTY use,

PLUS S1.75
Shipping and
Ha ndling

--

J UST RELEASED

RTTYTOllAY

MODERN GUIDE TO AMATEUR RADIOTELETYPE

_".
UNIVERSAL ELECTRONICS,INC.

-4555 Groves ReI ., Suite 3
Columbus, OhID -43232
Tel. No. (6' -4) eee-eeos
dealer Inquiries In vil ed

o RTTYTODAY
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liChlS. send .n SASE to WARAC S w. ...
111$1. PO eo. 1072. Milw. ukee WI S3201 .

RICHMOND VA
JAN 13

The Roc:l>mond Amaleur Tel ! ctlrTllTlun~

call()flS Society will sponsor tl>e eoghlh
.nnual Roc:tvnond Fros llest on Sunday.
Jlnual)' 13. 196!>. Irom 8:30 am 10 3:30 pm.
all"'" Virginia Sta le Fairgrounds , General
admiSSion is «.00_ Flea-ma rk&! spaces
a re $3.00 withoul a la ble an(! 17 .00 wiltl an
8-tOOI la Dle. BoolhS wllh s ide curlalns
and oac kd rops a re a vailable 10 dealers
and uhibilOfS an d Ihe bu ild ing will be
ope n Salurd ay a fte rnoon lor setup (Ihere
will be armed secu rily a t all I imes ). The e n·
lire show will be indoors Wllh no outside

l. ilg .ln"O. Tl>e deadline lor booth s i. De­
cemt- 30. I~ . • nd lor Il>e Ilea mllU ke l
J anual)' 10. 1965 For more inlormation.
wrll.. Fbchmond F'Olltlll$l . PO 80_ 1070.
Richmond VA 23208. or c.U Bill SCfUlKlS
N.OOM .t~~272-8206-.

SOUTHFIELD 1.41

JAN 20

The Soulh"eld High SChool Ama teur
Radio Club will sponsor ilS 20t h a nnua l
S wap and Shop on January 20 , 1985. h om
8:00 am 10 3:00 pm. al Soulhhe ld Hig h
School. 24675 lahser. Sout hfie ld 1.4 1. Ad·
mis s ion is 52.50, Two 8·foot re se rved
tab les are 520.00 a nd e a c h a ddt ional r&­
served lable i. $10,00 (pa id in a dva nce ).

Tables will De avallaole a llhe doof. Door.
will open a l 6:OO.am lor e .rlibitOfs. There
will De plenly 01 ~rk'fllI a nd lood. All prol.
,ts go low a rd eleclronics scrtolarsh,ps
and 10 suppart I"'" activities 01 t he Soull'l­
field High SChool Ama teu< Radio Club.
For more inlormall()fl. adwance liel' ets.
I.ndlor re sero-alions . write Mr. Robert
Younl<er. Soulhloeld H,g h SChool. 2~7!)

Lahser. Southlield 1.4148034. Indicale wilh
YOU' resetva ll()fl w""" her you will need
wa ll space ar.dlOl e lect ric a l outle ts. All
ta ble reserva lions w,1I De conl irmed.

YONKERS NY
JAN 27

The Yonke rs Ama lo:tur Radio Club will

s ponSQI tile Yonkers Elect ronics AUClion
on Sunday. J I.nua.1)' 27. 1965. Irom 9:00 a m
10 3:00 pm, at Lemko Ha ll, !)66 Yonkers
Aven..... YonkerS NY. AdrTNssiQn lor buy­

.." and sellers is 53.00 NCI'l; d'lildren
under 8 ,.;tl be admotted lree. "- and used
llQUipmetlt will be a ucl lQnoed and can be
inspecled /rom 9:00 am 10 1O:OO . m. There
witt be plenty 01 sea lS i1nd ~rking.nd the

auction will s ta rt lot 10:00 am s ha rp. Unlim­
Ited tr"" collee will be avao laOle all day.
The club will cha rge a 10% commission
on the Ilrsl 1100 a nd5% on the ,em. inder
on succ ess lu l sales onl y. Ta lk·; n 0"
t46265Tlt 46.665R, 440.t50TI445.150R.
and .52 d irect. For more totormeuon, wrile
YARC. 53 Ha ywa rd street . Yo nkers NY
10704. or phone (9U~969· 1053,

801 411S. GreenVille. NH 03f)(8

(603) 111--1033, telu 117691

MATCH MOST ANTENNA-FEEOLINE
COMBINATIONS TO YOUR RIG

MATCHES: dipoles. Inverted vees. beams Quads.
vencais. mobile whips . random wire, etc . thaI are led by
coax, balanced line or single wire
MAXIMUM POWER: 300 walls RF
INPUTS (selectable from Ironl panel):

a-coax: t -duect. z.oeect or tnru tuner
t-oaiancec line (4 I balun inc.} or single wire

IN-LINE CALIBRATED WATTMETER INCLUDED

ALSO IN STOCK
IeITS: for HF. VHF. UHF & Test Equipment

COMPONENTS: t orccs. Rods & Beads. Resistors,
Inductors. cacectors. Antenna Components & Wire

1984·85 CATALOG 50c

AN TENNA TUNER

Views lar - Mod . VS30Q A

Plus 53 00 S"'J>pong & HilndI"'!l

FU ll y Assembled $89.95
and Tested

The Best Place
To Find

New & Used
Electronic
Equipment

Buy-Sell-Trade
Our Sih r•• r

NUTS & VOLTS
MAGAZINE

PO BO X 111 1.(; · PLACENTIA, C A 92670
7 14-6 ]2·772 1 .... t37

JOIN 10005 OF READERS NATIONWIDE
U.S.A. SUBSCRIPTIONS (MO NTHLY)

I Yr· S15.00 In Class; S10.00 3rd Class
LIFETIME - $35.00 • 3rd Class Mail Only

With ''''' Oanir... Ad =

Div. of Collco Electron ics, Inc.
223 North MIch igan Avenue • P 0 , Box _848

Edgerton, Oh io 43517
419·298·2346

CeCo

Ca ll Toll Free 800-22 1-0860
Tubes

3·400Z $85.00 7360 $1 0.00
3-500Z 85.00 7735A 27.50
4-400A 80.00 8122 110.00
4CX2508 55.00 8156 12.50
5728 55.00 8643 82.50
BllA _ 12.00 8844 26.50
813 _ 30.00 8873 175.00
61 468 7_00 BB74 _ 195.00
6360 4.25 8877 495.00
6BB38 6.75 BOOB 12.50

Semiconductors
MRF 245150 1416.$30.00 MRF 644 $23.95
MRF 454 14.95 5D l088 , . 19.95
MRF 455 10.95 2N3055 95.00

2N6084 , 12.50
RF Connectors

PL259 10/$4.95 M358 2.50 ea.
PL258 10/8.95 M359 1.75 ea.
UG1751176 10/1 .60 Type " N" Twist on
UG255/u 2.50 ea. (RG8/u) $4 .75 ea.
UG2731u 2.25 ea. Minimu m Order $25.00

Allow $3.00 min. for UPS cnercee

Ii: COMMUNICATIONS, Inc.
~T l 2115 Avenue X BrOOklyn, NY 11235

SERVING THE INDUSTRY SINCE '92<' Phone (212) 646·6300
Call CEca For Your CCTV SeCurtty And Color Production RequlfemenlS

Your Ham Tube
Headquarters!

.... 287

DENTRON CRV·l

tBa~881

, , . . ' fl'...,...... -,-----,---- ,
' .~. '; J~ ~ L.,

NEW PRODUCT

00 ~
w

. _ c "'

~" "If

DENTRON

SPECIFICATION S ORV·l
All Solid state constructkwt
Four.place digital display
No tune-up
Full break-in CW
Internal adjust CW sidetone volume
'S' meter for receive and transmit
5 watts power ootput CW
Battery operation possible due to low current
consumption
Transmitter spurious emissions all down 40 DB
Direct conversion receeer
CW narrow and wide positions lor receive
Receiver sens~1vlty: D.5 uV lOdbsnIN
IDEAL AS A BEGINNER'S RIGlWDN'T BUST YOUR
POCKET BOOK!
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@~(q COMMUNICATIONS, 5479 Jetport. Tampa , FL 33614 . (813) 885-3996

-""

MILITARY MANUALS. Must lloSPOSIl­

ooe dollar per pound. RadiO, fadar, lest­
equipment manuais, 193Os-195Os. So,,~,

no list Inl eresting. some rare material.
All ow poataqe, boo!< rate J(Hj Cohen, 200
Woodside, Winthrop MA 021!>2 BNB242

C-84 AND vtC·20 ham SOIlware: Ove' a
dozen pr~fl-ms 10' each computer.
lSASE lor call-log. Spec, ly COtnPIJI",.
WI-II KA9GL8 , 4860 N.•9th SI. 0epI. 7.
Milwaukee WI 53216. BNE1248

PRINTED CIRCUIT DRILLS: Sizes 53. 50,
68. and 70 tll,u 76, 51.2!> each, 10 assortell
59,9!>. western Eiec tric 500-0hm trans·
!ormers 51.SO eacn Two Way RadiO, . 37
PI-yn!! Drive , EndlcoU NV 13760. BNB2H

S UPER SAVINGS ! ICOM , Kenwood,
Y-.u, Sony, MFJ, Pa.-.aaonic. UniOen.
Bea,ca1. Regency, anlen..-s, COS, , 001
RTTY oeccoeee. mati ...., more!! Free UPS
shipping and iJ\$uranQt 10 -48 Slates. 25­
PfIll'l pictu'e calalog 51.00 (,elutlllable!.
Galaxy Elecl,onics, Bo.·1202, 67 Eber
Ave., Akroo OH • • 309; (216~376-2.a2, 9-5
pm EST. BNE12~

GET THE FACTS! lei OUt rI SMell loll you
II\. Attach this MnS'ng dev>ca 10)'OUl ....
ler 10 delect rf powet. Use fOl "g..-llrac·
ing in reoei\iQl S, and l un,ng anlOllll\&S, trans­
mitters, oscmatoea and rI lank circullS.
FOf additional inlormallOO Wtlte: KBMLN
Of N8DPW, Engineet;ng Resea,cll ASSOC.,
PO Box 170, Onlario OH • .a62. BNB2.6

NOW AVAlLABlEI The 1~ edllion 01
Shorl Wa"" Sla lion M, II",,'J Add'eues. A
must tOf any s",ious ham Of SWL One 0'
the most ac.:urate and comprehensi ve di·
rectOfi es eve, compiled! USe It to get up­
to-oate " equencyll ime ecneuutes and
I,ee intem alionalli teral ure. Rea ll~ simpli·
f ies a Sling. Makes a great gi lt, 100 ' Ta~e
advantage 01 our hall·pricll earl~·publiC.­
t ion d iscount Send jusl 54,00 10: TM Unil·
ed Stat!!S Assoc iat ion 01 Shorl Wave lis­
teners, PO Bo. 6003, Hamoen CT 06517.
Gel your coPY 1-1 this special price loday!
BNB2401

ROHN TOWERS-Wholesale dlleel to
users. 23% to ~% d,scounl ffom dealer
price. All products avallaDle. Wnle '" call
101 p<ice list Also _ ..e wI'loIesllle dis-­
ltlDut"'s f(ll Antetll\lO Spec,alists, FIegen­
cy. Hy-G.ain. H,li Rad>o.~ GE. Aoiid ,
PO eo. 1~ Bloomington Il 6170l-<11l87;
f309)-663-2141. BNB2~

Tl 99i4A random code-pIactiCe p<ograms.
0,. Code General send' inletnational
MotH code and p<lnls 00 se,......; you
cPlOOSe; llpeIld. tone. which f;hafacl~ to
be Sl!iIlI, lIt)aC'ov. and more! Or, Code
Speech same as Genetal wnll~ you
ChOOSIl how man~ cha'acl"'s bIllOfIl
~ checl<. Fot caaHlte at bo(h copy­

lighled programs and COIIdoloonal copying
prMleges, send 510.00 llII4 $3.00 stIoppong
and handI,ng to N5CSF, RI. 1, eo. 1326,
~e Charles LA 70601; 1318l-43&~, no
COllflel cal~ BNB2.1

WANTED: Cash I", )'OUI Nallonal IF·l0
p<&MlecIOf. Harry W_, 2605 Weal 82nd
Place, CIlicago Il60652, BNE120f3

staliing IWO new pieces 01 ca..-noholes
10 d'iII! Ou' OAlHiK IOf lhe TS-520 is a
'unclional rep/acemenl 101 lhe Kenwood
0G-5 in a smaller cabl ....1 w+th larget ,

btigl'lter dig it s and draw' ,,-,l lhe powet.

The Drake R--04 uses OUf DAD-60. Collins
and Heath use OUf model' DAD-6C and
OAD--6H ('&S(lOICIMtly\. Wrole fOl p<'C&S
and inlONtl8tiOl'l Gland Syslems, Dept......
PO Box 33n, Bl....... WA 98230; (6001~
~1. BNB239

DIGITAL AUTOMATIC DISPLAYS IOf FT·
101s, TS-!>205. Collins. Ofl-ke, Healh,
Swan, and olhef$. Si> v.. fed lEO d,gllS
In a 5· wide by 1.,.." high and 9" deep

melal C&bIneI. FOI FT·l0ls OUt model
DAD--6V plugs into the EXT VFO jack by in-

HERE'S OPPORTUNITY ... sec:unty alarm
buSInesS bOOmIng. EaS-ily 1+8...... Tr.
mendous employmenllbu.ine$S OP(I()I'

tuMies. F'" Pete's sa~IL . .get in now. In­
sldel's inl","",tion noo. s.cullly Elee·
lronocs Internationai, PO eo. 1.56-JW,
G,a"", Rapids MI .9501. BNB237

OLD ANTENNA and radio books wanled.
The older lhe beller. Clem KA6A, 26S3O
Parkside Drive, Hayward CA !M~2 : 1.15~

686-1205. BNB236

OX HEADING MAPS lot Boston, KYc. Phi ....
Baltimore. Delroit Atlant.. CIlIca.go, _
0rtN1'lll, sail'll l1.Iuis, 0.1.... LA 11.17
51.15 pp. 22 " 34 55.95 lIP. SC>ecily Clly. Bill
Mauey W2H0J, PO eo. 397, Hainesport
NJ 08036. BNB221

KEYER/CODE·TRAlNER CHIP, an.­
Nng project. Greal p<ojecl I.... beginnen.,

clubl, Of anyone who needs a good, low·
cost iambic keyer .... code Ir.i..... . 515
each pp. Vis./Maslercard accepled.
Micro Dlgilal Technology. PO Bo. 1139,
Mesa AZ 852Q1; (6021-897-253" BNB22.

TEN·TEC SPECIAL$. I.Iesl p<oducllOn ,
sealed lacu.><y-OO>ed S60 Cotsall 5995.00,
260 PiS 5179.00, 263 Ylo 517900, 25().Hz,
()(l()-Hz, 1-8--l<ttz hiletS each ses.co. 579
Cenlu<y 22 5349.00. 979 pis 582.00, !>250
A,I/OS~ di9ital 5519.00 225 pis 5120,00, 2,.
microphone 5-42,00, 228 anlenna lune'
599.00, 229 antenna tuner 2 kW 523900,
2510 satelli te atancn mode B, SSBlCW
5439,00, 2591 2·meler FM hand·held, dig­
Ilal 5285,00, 2700 speaker/mike 53600. We
pay shipping UPS: Visa, MC, Of clleck. Fo'
yOUf Ten-Tee needs w,il e Of phone Bill
Slep, Slep EleclronicS Co" Highwl-Y U I.
one NC 28763; l1O")42H519. BNB236

GREAT CIRCLE BEARINGS_ stop guess·
ing. Send us ~ou, OTH Or your lali lude and
longilude and get a pefsonal accurale
compute' p'intoul of Ileadinlls and mile­
age I,om ~ou, own aTH 10 ovef 500 cities
and coun tries lhrouglloul me US and tile
WOfIO, S3.95. APCA Syslems, PO Box 978,
Arbuck le CA 9591 2, BNB233

HAM TRADER YELLOW SHEETS. in ou'
23td year. Buy, swap, sell ham-radiO geaf.
Publ istled lwice a monlh. A<.ts Quickiy cil·
culele-no long wail ,.... ",suits. SASE lor
sample copy. S9 f", one \'Hf (2. iilSu&a~

POe 356, Wheaton IL 60189, BNB220

SCHEMATICS: Radio 'aceive,s 19205160&,
$end name, brand, model no., SASE. Scara·
melll, PO 80x I, Woonsockel RI 02895-­
0001. BNE121.

HAM RADIO REPAIR, lube tlltoug/l .ohd
atale. Rot>ert Hall Electrooles, PO 80.
8363, San F••ocrscc CA !M128; (~729­
6200. BN8219

CHESS PUYER$-Ral! io-ctless llChed­

~ mater-, lournamentS. Details. K2VJ ,
eo. 682, CoIog.... NJ 08213. BNB207 ../
L __ ~

COMMODORE &4 OWNERS:~ a custom
00 c.rt.idge wllh your name and call.
Send and 'ecei... up to 30 wpm wllh Split·
sel ...... display. Complete wilh inlllruc,
tioollllnd schematics fOf hoome-btew ii'll""
lace ooly $39.95, Custom 00 20 from ALC
Eleclfonics, 718 W eo.-al Ave., Ridllecrest
CA 93555; (6 1 9~3 75--7203. BNB206

CX7 REPAIRS. Ma,k Mandelkern, 2315
Derby st.. Berkeley CA 9H05: (. 1 5~5-49·

9210. BNB213

................ 15c pol< word
. . . . . . . . . 50c per word

ARTER 'N' BUY
"""'._1l~i..1)

CorTwT.<cl.' .... __ .....

MOBILE IGNITION SHIELDING. Free lilera·
ture, ESles Enginee'ing, 930 Ma' ;ne Drive,
Port AngoaiflS WA 98362. BNB006

ELECTRON TUBES: Receiving, Itansm,t·
tlng. micIOW... . ,. all I ~pes availaDle,

ADVERTISING COPY

Advel'tlsing muSI perl ..," 10 .'"""eu. '''10 product. or s.et\'ices. No speci.,
la yout s Of llO&,I,OO!I are po5$l~. All ~'s'ng copy must be subm'tled I y~

....,tten ldoUbl&-spa;cedj and musl include lu ll NlIT1e and adOres$. Copy limi ted 10
100 WOfds, ma.,mum. Coun. only WOfds in I • • t. Address, ! ,ee,

13 cannot _ iI, achenisirog claims atld C;JIIll'M)l be held responSible tor cllllms
made by Itle a dvertiser. lia bili ty "" II be lim ited \0 ma king a ny necessa ry correc.
t,on ,n ''''' ned ...a i la ble issua. 73 resel'OGS the " g1'l1 10 reject any COllY deemed
" n sult_blll.

MIUTARY TECHNICAL MANUALS I'" old
and OOIOIel. equipment 6O-page c.l.k.Ig.
$3.00. M,hl. <y Teclmical M. nual Se<vice,
22&6 Seni.wc A...., Long BeacIl CA 90615.
BNBO<I5

IMRA_lnlernatiooal Miss ion RadiO Assl)­
cia lioo Ilelps missionaries by suppl~ing

equipment .nd 'unning a net lor lhem daily

e.cepl SUnda~. 1.280 101Hz, 1900-2000
GMT. Sr. Berna'd F,ey, 1 Plyer Manor Rd.,
LarC"monl 'n 10538. BNBl23

Pr..ymenl by checII 01' money or.. is ,eq.." •.:l ""111 'to'J' ~_ No discounts 01

commos_. are ..... ,table. Plea,.. '""'~" '/O'If Polymenl 10 13. ~'es IOf multiple
'nser1IQO\$ ....."a,l;able on request

MAGICOM RF SPEECH PROCESSORS_
Add 6 dB 01 ._age OUlput wllh genui08 rI
chPOing in you! transmluer's i·I slage,

Cuslom eng,neered '''' Kenwood TS-12O,
TS·I30, T$-<I30, TS·~, TS-53O, TSa2O;

Drake T~X, TR·7; YaflSu FT·l02, heelt.....,
speecll qual'ly, simple installation, al·
IOfdable p<icesf SASE IOf dat a and COSI.
Magicom, PO Box 6552,1.., Bellevue WA
98007, 8 "18101

MATERIALS

Send to Adverti sing Department , 13, Elm St ,eet, Peterborough NH 03;J S8.

REPAIR, a lignmenl, calibrat ion. COllins
w, iuen eSllmales, 525: non·Collins, 550.
K1MAN. (2Q7)-495-2215. BNBlll

• Fits inside most HF-SSB transceivers.
• Requires human voice to activate.
• Ignores static, noise and heterodynes.
• On/off switch only-no adjustments!
• Connects to audio leads and 9/1 2 VDC.
• Fully assembled and tested $99 .95.
• Complete with comprehensive manual.
• Used worldwide in commercial and military

transceivers,

large .'ock. Ne.H:lay deli . ary In most
casu. Dally Eleclrooics, 1.126 WillOw
La08. WeslminSl er CA 92683; (11 .re~

1368. BNBl50
WANTED: Cash paid '''' used speed radar __

eQUipmenl. Wn le '" call: Brian R. "~'~'1rl'(£W HAW·SWl. SOCIETY I", uni!~ 0
man, PO eo. 81.1, Norlhheld IL 6l lllougrll & learning. Open 10 aiL Man~ lop-
1312)0251-8'901 , BNB030 le$. awards. free ad space in periodical,

1OCi&i~ OM, museum participahon. Snack
ptCS & OSls w&lcom&. Wrl lers I nje,j,

SASE I", inlo to RCSW. 32 ~le,

Benninglon VT 05201 . BNB197
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r ::1 .,­
L ]L ...1

•••
e u _ ....... ..._OTIIIII ~ .....h.._ • .

• ~e "" 6 "'9,td"'uI U U>eyc.n M tI"Insm,tt.e.
e ( ....,~_comllY_ '" 9ASIC"'lloco<Iltmull>·

d'lld ".lnngs·. d,.poo••"11'''' -.nd ......... _, ..
Me"1~ c:onvtJl ..~......_ be..

e Sompld '" uH; I"" _"II lH! vee ud.o.""'"
lwo ..'.... '" I'" f'lS-232 -C ....'.' 'OIlYIon c comP'> .
le'. en",r. ~,mp'.BASIC P'"O\Ic.m .nd Mg ,n W d""ocI.
Samp le BASIC progrem end ,n.I."c• •on. 'ncl ue ""
l (.0 Ind ,• • ' ",

•
~ Ode l DAP- 1 "Oecode-A-Pad"
W ,r ed and Tested $89.95

Inc'_ .h._no USA c., "'d~ -. 6
VlSd ........" ....<1"'.......rr~ ... n ,

--

ENGINEERING CONSULTING
IN TRODU C ES

TOUCHTONE" DTMF
to RS-232-C

300 BAUD INTERFACE
~

~i]=. ~e.

$15DTMF DECODER

LJ M2f1C enclo.".e kit Inc l"d•• molde" C..e, ~e.k••.
In pul c. b1e ..• .$5 pl". $1.50 .hipplng,

For- 'nk",n."on.nd 10 OfC!e. _ile:

THE ME THENY CORPORATION
200lI Sun".. 0._. M..,....... IN U2SO

$15

The LJM2RK decod.. , kll c onverll you . tKelnr Into a
.poeti.1 .ec tl o. conl.ol . Wt>en .. u•••· .... ..,' .d 11m..·
...... co mbin I••..,. , the output pro.;,," .. , ....t
_ Itol lo t acll••I;"'II _.~ 011••, ~.ic••_

INPUT: ""10 I, om 1 0.<; ' e .
OUTPUT, 5PST 4N.0_1 'e'.Y

APPliCATIONS : Call ...p ' TI ' '''' ' lleplNl...... co ........­
c; al c.... ...... • Elc. ~ "" I"" onlT '0Tou , I",~,n.lion •

lJM2RIC _ 0_ kil Incl"".. all co m ponen t . ...T. • n(!

P.C. Bo••d , ... $15 I'lul $1 .SO Ihll'p lnll.

FEATURES: S lnll 'e or- (lu.' Ion.. "'ju.lel>le OW... lhe1'
<till il TOUCh Tone 'enge • Adju. leble ,..pon.. II",e •
RelAY 0"'1'''' • M. n" . 10' .ulo ' ..e l • Si nil le lo ne O N
1.lching wi'h di tle.enl .ingle tone . . ..1OFF . Ol' e••'..
on 12VDC • In l ..,lng 0 1"'ullipl. boa.'" lor- "'u1ll."ill;1
U<!uenhal ec liQn and .e..L

Amplre l 690N:
. ' .6 10 1.8 GHz
. 25 dB gain
. 3.0 dB no ise figure
• N connect ors standard
• Use on GOES & METEOSAT systems

Amplre 2001 :
• 2.0 to 2.6 GHz
• 20 dB gain
. 3.5 dB no ise figure
• SNe connectors standard
• DC & AF cables includ ed
• Use with m icrowave TV converters

Ampire l690N "139H

Amplre 2001 ,' 129"
Ampire 2001N ," 49"
Shipping: USA .. ,0Z- Foreig n .. ,"' 0"

DIllI_..-,
3110 Evelyn Street ... :w;
Rosevil le, MN 55113

612-6 3&-9469

MICROWAVE PREAMPUAERS

1'0' 2 '-1.'."
ST-142 25900
Fre e $9.95 Mob. Quid Ch"rqe C" ble

ST·222 HIT (220 mH,) . . . . $279
ST· 442 HIT (440 mH,) ..•. $285
LS·202 (2.M FM /SS8·H /TI $229

I I

26500

FM·4033 (220·mH,)..•. .. $329
FM·6033 (6·M.'.rs) $279
FM·7033 (440. mH, I $329

f REE U'S Bro w" Shippi"CI-Add $1.65 for COD
N,C . Rn. Add 4 ' , ". Sol •• Too. Sorry No Cordi .

\l\)lttiAMSM~::~;c;e~A~~S
600 LAKEDALE ROAD, DEPT. C

COLFAX, N.C. 27235
,'I') " l ·SS8l Noon to 10 ".M. EST

._'--'.',. - "._..'.WA9TDD
Qualty

S.-.
L CMPrice

4 Choice. of coklred card
.tocl<

Send SASE for sampMtS &
ortJet119 informatton

$20.00/1000

-- ' -f.';;;=;;:1]?- ' y,--fi :
(;J
~ FO R ALL M A", [ a ..

, M O OU S Of" AM A T EU A
TRA...SCEIVERS 1 GUAA·
A"'T EEO FOR 2000
W"'TTS S S B INPU T FOR
NOVICE A"'o IU.L c.L"'SS
A."'TEUR5I IM PROVED
Dl.SIGH I

PR £TUNEO _ CO MPLET ·
[ LT ASSE M8t.[O ·O"'LY
O "'E N[ A T S MAll AN­
TU..,... FOR ALL e ...NOSl
E.o;C£Ll[Jo,T FOR CO"'­
00"5· ...p ...lnJIIIENTS
• L IGH T _ ST_G _
...lMOST .... VlSI8l£l

COMPlETE ' . 110 ... RG!lIlU.S2 . _ •• _ ....
PL2!l1l _oetO< 3 D ft. 3 0 0 .. ,.,, "".
.......... con' " .u wlUl _ In I gM," .. g _ ...
..." . .......g d. """ • • w h_ o",.....no _
l-X6" · rou juot .wRoh .. b.... d 101 ..CUI'" w""'w""
" - " ...I_lIng . nd •• _ gI Lo.. SWR 0 _.
_T _ HOT N[[O£D Can 1.'0 _ YO _
_.... · .. . • , T (»oILT AN'
T£NN... YOO WILL EVER NE£O FOR "'LL eAI'«)S. WITH
A""" T"A"'SC£lV[R . Nl[W • NO aALUNa NI[[O£D

~20.1 !:\.10-· 2 •• • 104 ... _JIll -.rC . _ .115
d0-2 0 _' S _10 _2 _ _ Sd ft. • M IOOOIlUC .• So9l!.1I5
2 0 .'''.1 0 "'.... _ 2 ..... . 2 6n-. 11III 1OO18UC.. $91.95

S[NO rUll PRIC[ rOR POS TP AID INSURED. DEL. IN US .
(C $5,00 . .... 101 """.go . ••••"01 . .....0.... o'.~ ...
Old .. "' II'S A . IIIII ST[R CARD . ...IIIII[R. EXPR[SS
G... _ , ""1406-238-5333 IIAM . ISPM............ w._ .. 2 · 3 __ At.L PRK:[S M"Y IH CR[ ...S£
ORO£R NOWl .... ... 101 1 ._, 10 .... _.__...._._ .1 . .JIII_ .. ua.... fR£I: l..... o .
..1I...... Al!It..[ ONL'r FIIOM

WESTVIIN [UCTRONfCS ..80
0-. "'7-12 II._..N_.. 66641

EVERYTHING FOR THE LISTENER!

* Shortwave Receivers
* Scanners
* Filters
* Tuners
* Converters

* Antennas
* Coax
* Publications

SEND FOR YOUR FREE CATALOG TODAY!
P.O. Box 98. Bresstewn , NC 2B902

704·837·9200
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ONTESTS

CALENDAR

LONG ISLAND ~OBILE AMATEUR
RADIO CLUB me. [/'~

~
LIMARC ~

~OG
NEWSLETIER OF THE MONTH

Roundino oYt the Hst 0 1 winners in 19&1. is the loY.nal of the l O"lllsland ""0-
bile Amateu. Radio CI\Ob- tlle Li4lARC Log Edito.- Eart G.ainge< W2NXZ puts to-
getl1ef thill compend".m 01' .-s lind vi&W$, and dOes II in a conSllltently proles-
llional rmlnoe<.

There are two area.s ""'lel'lllle LlloIARC Log hall In commoo , w,th pl"cMou' w,n-
ners: lormal and content. Of course, the content ia fi.st-rate; lhe newsleUM la
full of sto.-Ies and tidbi tll tnat are jUllt plain fun to read. A .ecurring theme among
winners seems to be the use 01 paid IIdvertising. WIlen not ove.done, thiS can
p.o_ ide a steady source 01 Income tee the club and will result In a hlgh-'W allty
publication.

On tile Io.-mat side. moat sue<;essflll newsletters are offset ·prlnted using an
8-112"-by-5'·lIlze, and look like a miniatu,e magaz'"",, Some use coklf'ed pape< to
highlighl news and add e_cltement . The eotra price ill worth it-a wellilfeaented
newslf!ltet will cause your membe<ship IOSter t0;<OW QuiCkly!

To enter you. club 'lI .....leller In 73'11 Newsletter oI'tlle Month Contest.-.d
It to 73, P,,,", Street , Peterborough NH 03458, Attn: N_slelte. 0' the ""onth .

G-oRP-CLUB WINTER SPORTS
Daily f.om ()g()Q to 2300 UTC. December

26 to January 1. All radio amateurll inte<·
ested In ORP are In..ited to take part in the
club 'lI activity. No special eochanoe infor·
matlon was mentioned In the Informat ion
provided by the cl ub. The operat ing
schedule lor each day is as lOll ow,

0lIQ0-.100ll UTC = la080
1OQ().. 1100 " 210lI0t'280l'i0
110l)..1200 " 7030
1200--1300 " 3560
1300-10400 = 10106
140l)..1500 = 3560
1500-1730 = 21060/28060
1730-2000 = 14080
2000-2100 K 7030/10100
210l)..2200 = 3560
2201)..2300 ,. 1&080

Repor1s on tile' Wlnte< Spottll Act;wity
shOuld De sent to f .ed Ga"att ~t+OM, 47
TlIIIhead CIoH, Oruids Heath, Birming­
ham B1. 5LT. Engtllnd.

MISCELLA NEOVS RVLES;

Work as many sl allons as posllible on

EXCHANGE:

Signal reporl, consecull'O& ser ial num­
be< IItaf'l I"ll wllh 001, and province.

4TH ANNUAL40·METER
WORLD SSB CHAMPIONSHIP

OOOOZ to 2400Z January 12

SPONSORED BY:

73.- Ameteur Riidio 'a 7f/dlnic.1Joum.l.

FREOUENCIES:

1810/1840, 3!>2513775, 1025ITIl7Ot'1155.
l.a2511.150. 21025121250, 28025128500.
5OQ41)15{l1 11), 1.41)91)/14652t1. SlIgllest
phone on the even nours (UTC), CW on lhe
odd hours (UTq, Since this III a Canadian.
sponsored conteat, remember to stay
within the leoal frequencies tor yoY. coun­
try'

AWARDS:

A t,ophy will be awa<ded to tile highest·
SCOfing contestant ,n each entry class. A
cemucare will be awa'ded for the hignest
score In each ca tego.y In each provincel
terr it ory. US call area, and OX counlry.

ENTRIES:

A _alid entry must contain log sheetS,
dUpe llheets or IItatement. a CO\'ef $'-1
ShOwing claimed 050 pointll, a list 01
mu lt iplie<II, and a calculahon o t !rna:
claimed score. Cove. sheet s and mult i·
pile. ChEK'k!lslS are available. Entri es
Should be mailed with in one month of I l'Ie
contest , with your comments. phot os .
etc " 10: CARf , C/O "I . wanne VE6VW, Ge<>­
e<al Delivery. Morin'tille ,lB. TOG 1PO,
c._

Reautts will be publ ished in TCA. lhe
canadian llmateu. mag.azi"",, pnor to lhe
neot contest. Nonsubsc. ibe<S 01 CARf
may Include an SASE lor a copy of the re­
su lts, The decision of the contest commit­
l ee shall be final in ai l cases o f dispute.

SCORiNG :

Score 10 polnlS lor each cootact wit h
Canada and ~ points for contacts with
oll'lM counlrl". VEl COUntll .. canada
.nd one multipl ie<. Sco<e 20 poinls lor
each contacl wi lh any CARF oIfiCial_
Illation ",ino tr.. aum o TCA or YeA. ""ult i·
pl iers a'e tl'le numbe< of canadian 11'0"­
inceafl.811 itoriell worked on Nttl band. on
Nch mode (13 provlnceslterritories " 2
modes 10. a maximum of 52 possible mul·
tlpliers per band). Contacts with Illations
oYtllide canada COUflt for points but nol
mult ipl iers.

CANADA CONTEST
Starts: 0000 UTC December 30
Ends: 2400 UTe December 30
Sponso.-ed by tl'le canadian Amateur

Radio federation ceARF}, tile contes t is
~ to all armltl!UfS and~_s

~. Enlry classes include ,'ngle­
opa<alor alllland. sillQle-opel"ato.- single­
banc!. and multi~ato.-allband.

Use all bands from 160 to 2 meters on
CW and pMne combined. All contacts
with amateur stationll afe va lid. Stations
may be worked twice on each band, once
on CW and once on phone. No ereesecoe
contact, and no CW conlacts In the
phone bandS are allOwed.

J.n....rt 11 and sent to the ARRL 225
Main St~ N.wington CT 08111.

Certificates wilt be awarded to: tM
l'IigheSt'$COI'ing single-operator st.lion in
each catllllOfy from each ARRL sect ion
and DXCC country, the top mult l-operator
entry in Nch ARRL division and each coe­
tinent , and addit ional ent.ies as part lclpa·
hon warrantll. Us""t ARRl entry conch·
tions and d,squalification .ules aPOly.

AAAl 1lO-Mat.. eont..t
AARl l ll-fIkI.. Conl..t
CRP Wi"'.. Sports-CW
CAAf Canada eont..1
n ~M~.. WOf1d SSB Cha mpionship
HlInli nog l lofta In Tha AI. Contesl
n 7S-Met.. World SSB Champlonllhlp
73 160-Meta. Wo.ld sse Champlonllhlp
73 15·Metel World SSB Championship
West Vlrvlnla e sc Part ,
73 2o-Met.. Worid SSB Championship
AARl OX ConI_ I - CW
RTlY World Championdllp
Yl~SSB Commo Syal..... OSC Pa" ,_Pnone
ARRL DX Conlnl-Phone
YL·ISSB Commo System ose Party-CW
Spring eRP CW Aeti.ity Weekend
Worldwide South America CW Contesl
CARF Cafl8cla D. y Contellt
late Sum.... O AP CW Act l,,", W.....and

0«: 1_2
0«: 1-8
0«: :M-Jan 1... '"
Jan 12
Jan 12-13
Jan 13
Jan 19- 20
Jan 26
J.n 26- 27
Ja .. V
Feo 18-17
,.. n
Feo 23-2.
Ma. 2- 3
Mar 18-17
Mar 11_17
Jun 8-8
Jul1
Silp2l-29

ENTRIES;

OffiC;al logS and entry forms e rer_
mended and a'e awa ilable I .om ARRl
headqual1ers 10.- an SASE or 2 IRCs. Log s
must Indica te lime In UTC, mode, call, and
eochange toe each OSO, Mui t lplle. s
sl'loYld be clN rly marked In the iog the
fifSt time _ed. Entries with more than
200 OSOS mil" ;I\CI lide crQSs-ehec:k
""'-tS. Enl.i.. must be polIlmarlled by

SCORING:

Count 2 poi ..ts pel" phone 050. • POints
pel CW 050, and 8 points 10.- QSOs w,tl'l
US N<wice or Tecl'lnician stations. Mutti·
ply t ile 050 points by the total number 01
US etatee, Canadian call a reas, OXCC
count, ies leocept US and Canada), and
tTU .egions Imafltlme and aeronautical
rnobile only~

ENTRIES:

Ollie ls l forms al'\d log s .'e recomroeno­
ee and are available 110m AAAL hNdquar.
teo's 'o.-.n SASE or 2IACa.l.<.>g$ must ,ndi·
Cilte t ime in UTC, ceu. and eochilnge. Mul­
tipliers sroould be clearty marked In the tog
the IItil t,me ~ed. Entries w,th more
than 2'00 0S0s must include c'O$S<l'IfICk
sheets. Entr ies must be postmarked by
January ~ and sent to the ARRL, 225 Main
st. NeWington CT 06 tt l

Certif icates wi l l be .warded to the top­
scoring Single ope.ator ,n eadl ARRL sec­
I IQfl and DXCC CQUntry, and to the top­
$COI'ing multi-oper-.tor s tation in each
ARRL diYIslOfl and cont'nent US....t ARRt
COfld,hons o. entry .nd d,squ.lihcaliQfl
apply.

EXCHANGE:

RST and ARRL Melion. oxec eountry
name. or IlU region (it maritime 01 aero­
nau1lcal mobilel,

SCORING

Count 2 point. pet OSO with amateurs
in an ARRL MChon. WNE .,ahons«>unI5
points tor OX 0S0s Multiply OSO poii'll.

by the tOIi" number 0 1 ARRL sec:tiOnt (74
ma• .J and oxec ccenmee (WN E slaUQfI$
only).

EXCHANGE:

WIVE st ations (inctud ing KH6/Kl1)
send RS(1') and state or p'O'<'ince. OX sta­
t ionS Mnd RS(T} and serial number start­
ing w,th 00 1. "'a"l,me and ae<onaut iea,1
rnobi'- atat,ons send AS(T) and IlU region
(1, 2, 3). NO'<'ice and Technic ian stations
sign IN or rr as approp< iate.

ARRL 10·METER CONTEST
Starts: 0000 UTC December 8
Ends: 2400 UTC December 9
Cont.c:t as many statIOnS as poss'b1e

Qfl the 2&-MHz band . us,ng no rnore I lIan
36 hou.s of t ile~ contest period.
usten,ng time counts as opera t 'ng ti me'
Entry categories include: sl n.gle-operator
mioed·mOOe (phone and CW), phone on ly,
or CW onl y. Multi-opelato. c lass is for sin­
gle-t.ansmi tter. mi oed·mode onl y

f<kl crO$smode contacts are allowed,
M,oed-mode s'ngle-opora tor and all multi·
operator slatlons rmly _ stations once
on CW and once on SSB, One operalor
may no! use more than one callslgn Irom
any llivellloeatiOn du'ing tile cont"t pe<;.
00 , All entrants may transm,t only one sig­
nal on the air at any g iven lime,

Robert Baker WB2GFE
15 Windsor Dr,
Ateo NJ 08f)()4

Tile object is lor ama te,,, . worldwIde to
e.changeOSO ,ntonnahon willi WrvE a....
"" 00' . on 1.8 MHz. CW only , OX'l~X
OSO$ are no! perm,tted lor conlest cred.t.
Operat Ing c al"lr""ies ,nelude Single-ope<­
lito< a n(! mulli·<,>pefl"or (Single I,anamlue<
on ly). Remember lhat WNe stations may
transmit onl y in I h.. 1800-1825· and
183C- 1850·kHz segme nts, in cooter.
mance wil h tile ARRL DaM plan, Please
rel,,"in from USing , .... 1825-1 83(l.l<H z OX
window

ARRL 160-METER CONTEST
Starts: 2200 UTe December 1
Ends: 1600 UTe December 2
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9.95

!l6 ·U f VNN31NV

$59.95

PHONE OR MAIL
{3 17J 2 91 7280

29 1 2995

B UlL T A NTE NNA
A N D VA RIABLE TUNER
O PERAT ES ON TV
CHANNELS 2 THRU 6

•
:t~~I~~~S~~~I~~~NCHED ;;

$6.95 !O
~

ALl AG5 9 / U COAX CABLES Ul
COME WITH CONNECTOR I\.>

ATTACHED

100 fT $15.95
1 5 FT $13.9 5

50 FT $10.95
3 FT $2.50

MANUFA CTURER OF ELECTRONIC TES T IIIc
S
~

~
~
~

o
o
o

COMPLETE SYSTEMS
1.9 TO 2 . 5 G HZ

~""""?=:::::':':':=:::":;­g (TFlION!:::IX I~C .- 104

~ 6219 COFFMAN RD .
INDI ANA POLIS, IN 46268o

Q "' DD 1 3 . 5 D fO A S H IPP ING

!l6·.lr 01 !l6 ·9f YlI:IO;J s xono H388n1:1

~

o
o
.... MICROWAVE
(I) ANTENNA K IT 5 9 .95

i::i DOWN CO NY KIT •..•• $ 9.95

~ POWER SUPPLY KIT $9.95
~CA8INET . _ ...• ...•.. __ •..•. $ 6 .95

c $36.8 0
..:

ALL SYSTEMS INCLUDES DETAI LED INSTRUCTIO N

'. .

VlSA

$.'169.9'1
SJ 99_9~

$20'1.95

""~
" \III !!!>
' 14'l '7.>
SH19 ',1!;

70/ !\t B\ t 48

. '.

ItN.- inpuI

Hnoi inpuI

IW .. , W ;"

.\l ~ rr 5O-2/i SIH9.95
~I:l.rr 144---28 S ItN .95
\1.\fI' 432 -2H (S) S25~1 f.Y5

i\f,\tT 439- ATV $339.95
\IM I' 1296-14-1S~I\l.!l5

OTl IF.R \fOIn] .S AVAIl.ABI.t:
"'Tite for detai ls

" \U .• _12- 1 '~ t lOW ",!""

""1.4.12_~,O lOW illl''''
M"lL4.12_!IO_15 IW , or ~W in

C"",in~ ... on . Wal<"h fur d.-,.ik

~~.

Spectrum Inltrnilionlll , Int.

Po" OWn 80J. I084S
Concord . \{a" . 01742 USA " ')6

Send 40¢ stamps lor full details

of our VHflUHF items.
Pre-selector fi ltC1' ~ pre-amphfiers Amennav
Low-pass liller\ I ransv enerv Cryvtal hllr r,
varactor tnplees Convert e r,

W H Q
S47.95
$69.95
559.95
$89.95

1m..... ""'I""
·~ ,w OU'plit

:W IW oU' p u'

POWER A~IPLIFIERS

all models include RF \ '0\ & 1.0\. ~<>i'ol;" RX Pre-A mpl.
(no pre-amp in \fMIA32· IlX))
2~ 100'l''- UUIpUO " " 1.1++-101>-1.5 IW .. ,...' in

Il. M'oucpuo W .II.I 4+- l lJ l-S

~' <JUlpUI \l\tI.I +l--56-S

jlJW OUlpuI \1\11.1++-:'10-1.';

J:If>I<.12!ll; \I II "

ANT ENNAS
1)~2\1

1296-I.Y
IOXY- 2:\1
70 n n/\ I8"'f -is
iO~fB"'f8S

t; 12 \ 111.:

Add ill UOln" er1(1' O' ,o r" ~ rt CT 10 ~our .. ..'lIn ~ 10m . f>m or ~m C'q u ' l'mC'n l_

Choo'>t from Ih.. La' iI:e'1 '('k',:t ...,n 0 1 m"dllk, ,,'a,lahk 10' D'\ . OSCo\ JoI. .
1\11..'" r v

TRANSVERTERS

•

WORK THE U.H.F. BANDS

A 101~-6 Mr 'rr Amplifir.
10 W.... in _ISO W.,.. Ou '
All Mod. Ope......... .., til I. , "'..mp
1._1(""",

SUA_2 Mrln H /T Amplifin
Z W.... In-}(l W Quo

All Mod. 0I.,' ...m R' ......"'p
<»tnroo<" S- {} l'; x r x 71

810 H- 2 MNe. Dual
Pu '"".r Amplifie.
10 W., .. In-80 W.'h 0...
2 W.... ln_}O W ..tt Qu,

All M....J.r (')r...-_ ..,th ax "'..mp

8 1016-2 M." r . Oual
Pu.f'O'i'" Ampl.if;".
10 W ln_l60 W Ou.
Z W In-6D W 0...
All Mod. 0I., ' . ...., ...m b f'tntnJ!

83016-2 Mr,C1' Amplifin
}(l W .... In_l60~..... 0...
ap..._..,rh 2 '0 50 W.ns Inpur
All Mod. Open""" _ h a. Prnmp

C 22 A- I'1i M"le. H IT Amplifi...
2 W.... In-III W. . .. Ou,
ComT*' Si:r (3W X 2" x 7")
All Mod. OprrOf_ .....h Rx £'ramp

C 211_ I 'AI M....,. Amplifi".
2 W .... In_liD W..to Ou.
ffith r-.. HIT Amr/ll><f
All Mod. Oprr. Ian ..... Rx~

C IOI2-1'.• M...... Dual
Purr<-" A...pI.;fi".
10 W In_l20 W Ou.
2 W I n -40 W Ou.
All M od. Optr.."", ..-;mRx PTnmp

C3012- 1 '4 Me t.,. Am p lifi...
30 W.lI' In _1 20 W Oul
2 W .... I n -40 W Qu.
All Mod. Or«at_ _ th Rx .......mp

0 IOI0-43O-....0M Ht Oual
Pu.p._ Amplifin
10 \I. In_lOO W Ou.
2 W 1..--4~ W Que

All Mod. OIu......' FM,SSII,CW.ATV
Orr-ooI -N"' TVP"e-......

030 10-4J0.4W MHt A..."lifi....
JO W.... In_IOO W.... Ou.
All Mod. Oprr__ l'M,SS(I,CW.ATV
2 co lS w.... InP"'"

BACKED BY THE IN DU STRY'S ONLY
5 YEA R WARRANTY
s« ,h. rompl... lin. of M, RF Amp l;!;... ,
P""k R.",J,n~ W.lt/ SWR M an<!
0<Cft0C1I".... Of I"'lJf lo<aI J..1rr Of """,txt:

S211i_2 M"".,. H IT Am"lfin
2 W.... ln_ ISO W.... 0...
D. rod "" HiT_
All Mod<OIuot.... ' ...... 1la Prnmp

C I06- I ',;, M".r. Dual
Pu......- Ampl ifi .
10 W ln-6D"· Ou.
2 W ln_2JW_a...
All Mod< Ope,. "",...m Rx ""'""""

02"---430- 4"0 Mlh Amplifi...
2 W . ... In--40 W.... 0...
AD Mod. OIE' M_ FM,ssa,C\l-',ATV
QrroonaI .'N.' Tvp< CDr...." ..

PoD. 80. 1000
MOf'pR Hill CA 9 5037
(0408)779-7 363
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-
4Q.meter phone during the specllied times
01 .11ow1lbie opefa llon. The same stat ion
may be wotl<ed only 00'1«. CrosSlTllOde
contacts will 110I count. Singl&<lQMalor
aUIli0n8 may opef&I,. to!" 01 16 1'IOu'S.
....11 the mullklper.lor 11.11OnS may <:>per_
• Ia the entile 24-kJuf period, 011 periods

mull be lIOIed In )'OUI' Iog(sl lind on you,­
aumm.lry stleeL Ott per~ .'" no ~n
,II, ,, 30 ml"uleS HCIl.

OPERA TOR CLASSES;

(AI.lngl lK>perator , sing le t.ansmiUer,
phone only. (B)multl·opefl. lor, single
I,anlmiller, phone onl y.

EXCHANG E:

Stat ions with in the con tiguous 48 US
stain and Cana da trl M mil lin RS report
and slate. ptovlne<l, or 1"", ltOl')'. .... 11 other
I tations, Including Al as~. and Hawa ii,
trensmit RS report and OX country.

CONTEST ENTRIES:

Eachentry must include, cont"tlog. a
dupe Illeet, a contest s.ummary, and mu~

tipl* CI'*:~lilt. W~ reeommend that con­
testanlt MtICI lor a COVI' ot tile conlest
lorms. EncloM an SASE 10 tile eonteat ad­
dres. tilted Delow,

CONTEST DEADLINE:

Each entry mu.t be postmar1<e<l no la ter
than February t2, 1985.

DISOUAU fiCAnoNS:

Omiaaloo 01 any required ~ntry torm,
oper. tlng in excess ot lellal power, manip­
ulat ing 01 con test SCOres Of I IIT1f!S to
. ch i. ... a .COrS . dvanl age, or I.i lure to
emu dupllc. te contacts wnlch woul d
reduce l he ovarall score mot. than 2 '10 are
all groundl lor immediate dlsqualilica·
tlon. Decillons 01 l he contesl committee
ar.llnal.

G3ZR5. W3BE, AND K8EX
RTTY WORLD CHAMPIONS

Thil rNra World RTTY cnampi(lnahip was an absolute thri ller. Thia was the
third Y'NI 01 jOint sponsor$l'lip by the RrTY Joumal and 13, Only 4400 points sep­
arated singte-opefator champ;on G3ZRS lrom S8COf'Id1Ilace hfllahef SM6ASO.
ThroughOut l he contest there was only a couple-lhouaand-point marg,n ee­
tween many ot l he contestants,

Peter Rodmell G3ZRS be<;ame world champion l or single-operator Itatlons
wI'Il le Jonn Johnllon W3BE and K. L Miller VEN B tool< tile United Stlltes and
Canadl ln championships. respectl""'y .

On twent y meters, Olma SlyuSlrenko UT5RP 1001< a commanding lead for Ihil
Iingle-band championship. Plero Giacomelli IKSCKl became the IIl1/!f1n--meter
I inglel champ.

Mike Bolleml K8EX lallied lhe highest contest score, beeomlnll the world
mult l-operator champion , For lingill-b llnd ent ries, muitl-operll tor S<Xfermans
Regement e SLSAR beealT1f! the Iwenly-meter winner with 6 t .920 contest points.

Everyone apparentl y hlld a good lime. The ""thusiu m 01 Ihe conteslents
SPINels wilh each year's &Wlf1t. From l he Iogi recei ved, we've extracted some 0'
the comments made.

RTTY CHAMPIONSHIP SOAPBOX

ENTRY CATEGORIES:

{A) si ng llH)p8rator, sl l\(l le transmitter,

CONTEST ADDRESS:

To cotatn entry l orml or to submit an
enlry, fo rward In SASE to: 75·Meter Con­
tesl, Jose A. Cast i l lo N4BAA, 1832 Hlllh·
land O,ive, Amelia Il land Fl 32034.

48 US Sl ates. canadian provinces and 11!f­
ri tories. and each OX COUnlly r.esented,
A minimum 01 100 0S0s mUS1 be worked
10 be elig ible lor conlest aWllds.

73'S 6TH ANNUAL 160·METER
WORLD SSB CHAMPIONSHIP

OOOOZ January 19
to 2400Z January 20

OBJECT:

To work lIS maflY afalions lIS poss ible
on 16O-meter phonos In 11 maximum of 32
rtours altowatlle eonl..t t ime. Multi-opef·
IIOf sta lions m,y OPeratll I fle entire
4B-hour contest period, Stalions may be
worked only 0flC8.

This is my first eonlest. It ...... was l un.
This is my l irst RTTY eonleat. I enjoyed it ...,., muctI. Sure hope
condi tions are bellet nexllima. though.
Bends were good thia weel<end. Lalgef l urnout , too' Had a greal
l ime and 100I< lorward to next year.
NICfI contest. Many lignail lrom Europe.
My I lrsl RTTY contest. My greatest thlill WllS wQr1< ing my l irsl OX.
JuSI got my Ilcenle in October and now all my tamily II QRV 00
RTTY. Enjoyed the ccoteet.
Enjoyed the cootest and picked up Iwo new cou ntries.
All conllnents except Afr ica. Earned a few new 5l ales,
Wooderlul ccr ueet!
Very nice e...nt. It W8S my I lrs l. Made many mee OSOS, and the
eeeeulOlls were good.
Almosl gol WAC on 10 met"",.
Been on RTTY 3 months and only sorry I dldn·t get It.rted 25
ye;irs $OOf1ef. Had a b1111.
Enjoyed it ...,.., much.
Enjoyed the contest very much. Forty and eignly met~ were,_.
Gleat test.
Twenty and lill_ mel"'" exceeded ....,-thing I llave expel;'
anced 10 lal in RTTY eonlesling. Fantast IC act ivi1yt I definitely
100I< lorward to tile yearl ahead.

WP4AVW/EA4 My "IfY f irst contest.
CT1AV ThankS lor the lest. I am ready l or 1985!
GW3EHN Had POW'" tallurll, There'l a lways next year_I hope.

GU6JST Gild to activat . GUllmHy 00 RTIY,
WB3FIZ Good OXil\(l. Both thll wile (KA3GIK) and I t horoug ~ly enjoyed II!
K8EX This is our s""ond year, A good t ime was had by ell ,

As 088 Crumpton N6ElP. RrTY Journal edl lor, and her I l a" put It, '"II we s tun ,
a lot 01work , a lot 01headache' com pillng l he scores, Out we would do 11 all ovar
again, anyt ime."

Dul Ipecl,l th, nks to Deeand l he I laU! Without lhe RrTY Journal behi nd fh ls
RITY classic, we are ....re this third annual 8'\'fIflt wou ld flO! ha... made it tl'l;S tar.

II'S gelling bigger and belter each and eveIY year. see you all next Febfuary lor
the 4tl'l Annual World RTTY O\amplonah,p.

VE7VP
HZ1AB
W36E
PA.3DBS

WA2KOK
K,nV
" '2UW

VE66EV
VE7ATH

N7AKO

AWARDS:

Cootesl award l will be Issued In each
operalor cia.. in each o f the cootiguoul

DISOU,t,L/F/C,t, T/ONS:

Omission 01 any required entry larm,
operlting In excesa of legal power, manip­
ulating of eont"t soores Of t imes to
achieve a soore advantage. or l ailure to
omlt duplicate eonillell wnicl'l would re­
duce tile O'O'Ifafl soore more tllan 2% are
all gn)\.IndS lor immediate disqualillCa·
t ion. O8clllona ot tile conlest commillee
II~ l inaL

ENTRY DEADliNE;

Al l ....triel mUlt be postma'ked no la ter
than February 13, 1985.

CON7EST ENTRIES:

Each entry musf include a contest log,'
dupe~, , conti'll summary, end a
mutt lpller checklill. We recommend con­
testantl send l or , copy 01 the cooteet
l arms. Enelose an SASE to the coo t",t ad­
dress listed below.

MISCELLA NEOUS RULES:

WQr1< al many stations as posllble on
75-meter~ during lhe specl tied times
of allowablll opefltloo.The tame st lllloo
may be worked only OOCfl. Cronmode
COOlactl wil l not count . Slnlll "..,pefltor
statlonl may operate a tota l 01 16 hours
All muill-operator stations may ope-rate
the enllre 24·OOur pefiod. Oil periods
must be noted In your logIll and 00 yoor
summery l heet. 011 pef lods are no "'51
rIJan 30 mlnures &ech,

4TH ANNUAL 75-METER
WORLD $SB CHAMPIONSHIP

OOOOZ to 2400Z January 13

MUl TiPUERS:

1 mult ipl ier poinl i. eamad lor each US
allle (48 maxknutrl-a DiSlrict of Colum­
bia contact may be substituted lor a ltate
01 Maryl and .......ltiplier), each Canadian
provi~ or tenilory (13 maxlfTlUfT>l, and
OX country (e. c! \ldlng the contliluoua US
and Canada).

FIN,t,L SCORE:

Total QSO poi nts times lolal mu illpller
points equall Claimed score.

tAl alngllHlP8fator, .ingle tlansmiller,
phone only . (B) multi-ope<lI01' , alngle
transmitter, phone only.

EXCHANGE:

Statlonl w'thln the conilguoul 48 US
I tates and Canada "ansmit an AS laport
and etete. Plo.-Ince , Of terri lory. All other
ata llonl, including Alaska and HawaiI,
I ranl ml! RS report and OX country.

POINTS:

5 QSO poi nts lor contlctl with WNE
I tallons loca ted wllhin the cootlguous 48
US stat" and Canada. All olher contacts
are 10 poinls each. Usl points lor Nch
conlacl on YOUI log Sheetl.

CONTEST ADDRESS:

To obta in entry lorms or submil an en­
lry, lorw.rd an SASE to: 4().Meter Contesl,
Dennll Younker NE61, 43261 Sixth Slreel
East , Lancalter CA 93535,

AWARDS:

Cont"t awarda will be issued in each
operator class in each of the eontiguou.
48 lIates, Canadian pr-O¥Inees and t8fT;'
tor,"- and each OX country r._Ied.
A m,n,mum 01 100 OSO$ .......st be WOf1<ed
to be elIgible lor cont~st awards.

SPONSORED BY:

13: ArmllWf R#ldIO'1 Tec/mlcal Joumll.

oPERATOR CLASS:

RESULTS
1943 VI(IltJO COHTEST

Horth ""'-'1"
Phc>neo Tran. mllt lng

24 Hours

.... TOIal5cono
K6SVL '" " 000
W"'" '" .",
wrece '" asea
"">0 ' " s-o
N4MM '" ..
WA3HUP 26 H'"
'EJGCO 26 <326
W2FCR 26 '"VE3FEA 26 ".
N16RT 26 ""''''' 26 "K1BV 26 '""'GOO " H"...." ro "

Horth AIMri"
CW Tranlmllling,... TOIal $cor.

KFIZ '" H'''.
mG" '" 6<)26

WON' '" "..
K4JAB '" ....
,,~ '" ""'"" ND '" ""<W2.l '" HOZ
A.lON '"

,,..
"'POE '" H.8
""" '" '"N'" '" '"KA7FEF '" "'"VE2AEJI3 '" see

""'" ' " ".
AA6EE ' " '"W9YCV ' " 6<)
KA2MXO tc '«

FINAL SCORES:

Tola l aso points timet 101,1 mul tiplier
poinll equals Cl,imed SCOf• .

POINTS:

5 OSO points lor coni"::" with WNE
alltions located wilhin ll'lt coni"","!,,; 48
US I,a,...nd c....cia- All olhef contacts
_e 10 points Nch. Ual points lor each
contact on your log 1hM\.

MUl TIPLIERS;

1 multiplier point IS IINu ned for each OS
stlte l48 maxi mum _ I Dlslrlcl of Colurn'
bill contac t may be suba! Il uted for a ~ary·

land multlplierl, each Canadian p,ovince
or terr itory (1 3 max,l, and OX Country (ex·
cl\lding the con tiguous US and Canada).
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EXCHANG E.-

Stalions wit llin tile contiguous ol8 US
st.les .nd Canada lIansmil .n RS feport
and a l. te. province, 01 te",tory. All 0Ihe<
SI.IIOna. Inchlding Alaska 'nd Hawaii .
tranamlt RS leport ..nd OX count ry.

PCNNTS;

5 OSO polnts 101 conlaet w.lh", you<

continent. 10 aso poin" 101 cont.ct OUf­
IIW YOU' continent list points lOt each
cont.ct on YOU' log sheets.

MUl TlPliERS:

1 mult lplle, polnl ls earned 104' eacll US
a la le (ol8 max im um-a Dislrlct 01 Colum­
bia contact may be subatlluled 10 ' a s ta te
of Maryland muUipliefj. each Canad ian
province or leff ;lory 113 maximum). and
OX country lexc ll'ding the contiguous US
andCanada~

FINAl SCORE.-

Tot.1aso poinl$ t l..... tot. 1 mulliplie<
points equalS Cla imed score,

OPERA70R CLASS:

(A) slngle-ope rator. si ngle transmitt er ,
phone onl y. (B) mulll·ope,.IO'. sing le
I,ans mltte" pilone only.

CONTEST EN TRIES;

Each enlty must include. contest log, a
dups u-t. a contest aummary. and a
multiplier checklist. We fecommend con­
teatants Sftnd lor a copy of the contest
larm•. Enclose an SASE 10 the contesl ad­
d.es, liSled below.

MISCEl lANEOUS RUlES:

Work as many stations 18 possi ble On

SPONSORED BY:

73; AmlltN' Radio" Technical Journal.

ENTRY DEADliNES;

All eetnee musl be poSlma rked nc tasee
than Feb'u. ry 26. 1985

AWARDS:

eonlesl awalds will be Issued in each
Qpef.IOf class in each 01 the conliguous
ol8 US etetee. Canadian p,ovinces and Ilf'
,1I0'iea. and eacn OX counlry ,epresenled ,
/>. minimum o f 100 a s o s mus l be wO,ked
to be eligible for conteslawards.

1ST ANNUAL 2O-METER
WORLD SSB CHAMPIONSHIP

OOOOZ to 24002 January 27

DISQUAliF ICAnONS;

Omlss lOll 01 any 'equiled enlry Iarm,
opefat ing in excess at legal poweI, manlp.
ulat ing at contest SCOles 01 limes to
achieve • score ..dYantage, 01 t. ilu'e to
OIftIt duplicate contacts wI'Iicft woukl ,e­
duce the O'VeIa ll score more llIan 2% a,e
. 11 grounds lOt Immedi. te dlaqua l,f;ca.
tlOn. Decisions 01 lhe eonlest committee
.'e final.

CONTEST ADDRESS:

To obtain entry 100ma 01 to s ubmil a n
enlry. lorw. ,d . n SASE to: ls.Met", COl>­
teat Cllairman, Bill GosII4IY KE7C. 2665 N.
Busby Rd.•Oal< H.rbor WA 06277.

1ST ANNUAL 15-METER
WORLD SSB CHAMPIONSHIP

OOOOZ to 2400Z January 26

SPONSORED BY:

73: Amateur Radlo 's Technlcel Journal.

MISCEU.ANEOUS RUlES:

Wor!I as many sla lions .. pos'ible on
15-rneter phone during lhe speclhed times
01 . llowable opef.tlOn. St.llOns may be
worked once. Cro$ttnOde contacts wll1
no! count . Single-oper.IOI at.tiOl'l$ may
opef.ta. tOlal of 16 haulS. An mutt,-­
.tOt sl.lions mOlY opef.ta tile eI'Itl'e
24.ftou' period. Otf petIods must be no ted
In YOUI logs and OIl you< summary s l'>eel.
OIt per iods a,e no Jeas Ihsn 30 minules

Hch.

CONTEST ADDRESS;

To obtain infOtmatlOn ot entry lorms . ot
10 lWbmil a conlest enlry. forwa'd an
SASE to: l6O-Met81 Conteal, Hany AIM­
RaUIl K1PlR, 603 Powell A-.III. Erie PA
iesce.

lhe given .fe• . man ipul.le OP"'at ing
times to achieve score adv.nl.ge. Ot f...
10 omi t duplicate contacls wI'Iich would
fed!.lolllhe O¥erall llCOIe more than 2% .
OecislOl'lll of lhe conlest commltt_ a re
Iinai.

AWARDS;

Contes l awa'ds will be Issued in each
e ntry category In each 01 Ihe conlig uous
otS US states, e.ch Can.dian proetnceter­
filory, and eecn OX country . A minimum of
100 a s Os must be worked to qualify,

points equals cl . imed score.

19&4 RESULTS
WORLD RTTY CHAMPIONSHIP

ENTRY DEADLINE:

All entnee muSI be poSlmarked no 1.le'
tnan Febru.ry 20, 1985.

CONTEST ENTRIES:

Each entry must Inch.ocle log ShMIa. a
dupe sheel fOt 100 ot more contacts. a
conlest summary. and a multlpll e, cneck
sh_t.

OX WINDOW:

St.t iOOll .'e e xpeeled 10 ob8en'e the
OX window lram 1.825-.1.830 MHZ as m...
t.....y -o,-:!tly TO(t-8and operaton. St.·
liOn$ in the US.nd Canada .fe .sI<ed not
10 Ifanamlt In thia 5--I<Hz segment at lhe
band. Duling the contest all WNE st.·
tions .'e req__ted 10 utilize only lhose
t'equencies t,om 1.808-1--825 and 1.830­
1.900 MHz.

DISQUAllFICATlONS;

Oisquall fic.tlon may ,esult if conIes­
ta nts omit . ny ,eq ul,ed &nt ry form, Opel'
a le In excess of legal powe' aulho,lzed to'

SJ~ror Car.goty- AII e.n4s CarIoe La,DC.I - PV2CAR - 5.460

~ ... Rodmelt - G3ZRS - 1~,520 """" ..... -0K2BFS - .;go
Bo Stjerr\betlj -SMeASD _141 ,120 F\oQel' a jeol<e - KceUM -3.600

Jorgen Oudaht -OZlCRL -,""'" Juan Mont. 11IO -EA2AOV - 3.465

Jotln JoIlnaon -W3aE - l32,.ao NM I Morn. _KITIV -,'"
e.rry Gardroef -m'" - 118,340 WagReo' VI. dO - ywca - 1.625

Perazzo EII....ne -ON7EP -,.,,, Kry:y$ Ulatowski -''''""" - 1,155

IkJI.fOOetu<lamo _C21 BO - 90,475
Oie l Pl. Uh. us - "'000 - 1,000

K. L Mllillf - VE7ya - 87,400
V.nce Fauyer - WB5HBR - 87,360 Slngl..ofW/afOf Calegoty- 2O Mele's

Ca,1 Steavenson - K6WZ - 84,240 Dlma S lyusa ,enko -UT5RP - 84 ,240
Andy Mclella n -VE1 ASJ - 79,395 umy Bni(lQllflsmllh - KI4BO - 39,015
Aoy Gould _K7 IN -77,015 J u'Ollf' Blebe' - DL9MBZ -15,250
On e E. mest - HZ1AB -67,500 Tomas Aaenjo -EA4SB -14.720
Mort TOU8&lint _ N7AKO -cee.eoc O. lrtd Smith -W6NCR -12.950...,...." -WA.2KOK -60,160 Dualt MIIOllI. v -OK1AWC -12,000
om Savol.l...... _ OH2SON -58.650 K. Teneri.., -VE7ATH -11,220

-~"""'"
- NOOC -56.000 P. ul eli/IOId -WA.2AX.O -oceee

T.lma de e.rros _ PP7GV - Sl.otOO lMlltl HIfJ*' _ WSCFJ -9,990
MIS. E. F. rIda _LX2El - ...... Joe Hunga.te -""'" -7.685
Aile lotII'.... _8M7""A -eaese Kennelll Cota -VE6SEV -7.155
Bm Snydel _WlLHS - « ,745 Kat1 Syfjanen -OH5YW _7.140

CI.'" Const.nt _WOOD - 41,600 RIcha'd Krias -KOSVU -3.630
Oenls Mahoney _VEezx -.,;go Ari RQdrlg.- - PT2BW -=
Jeau' Domif'lOll'lZ - EA1AEB _ 3 7,675 B. Strandbelg -SMIlIJF -,....
PItPtl Fer'".. - EA5CVR - 33,280 Gary Moles -ZL2AKI - 1,100
J oh n Lee - K6Y K - 31,850
John PosStlhl - W3KV - 31 ,255 Slngl..ofW/afOf Ca lagory-15 Mete's
Wa lt Amos _ KBCV -30,806 Ple,o GI.comell l - IKSC KL - 29.150
Joae St,.gla -LU8ESU _ 30,550

HI'OI kl Kubo - J R6YAH - 28.380
J.ck Reed - WA7l NW _ 30,195

No ,man Buck ley - KC7RG - 10.880
La" Kje llg,en _SM7LSU - 28,575

Miguel Qul j.no _ WA2HlV -5.610
J ...... S w.n -VI<280S - 23,690

Roger TI\a,lng _KE6T - ".995
T, H. HoIlby -VE7VP -,,;go

HilOluml Kondo _ JF2PZH - " .725
Willy AooII - HB9HK -czaeas
Werner l.udwig -OF5BX _ 19,110

Sing~'or CalegQrf- l0 Meters
Victor HoIyoake -<>=I _ 17," 15
J _O. Thoma$ -GW3EHN - 17,000 J ...... Sladek -WB<lUSO -,..,
CI'>I.d< PI1nd1e -W6JOX _16.740

Robert Millel -'BOSU -16,720 JAutt~'Of Caiegory-All e.nds

J.n Kus -SPllBCH _ 15,120 Mike Botl..... -""'" _ 166.950
Bob Lewis - N"QXP _ 1" ,0 70 P. squa le Vetltras<:a -W83F1Z _H"=
P. M. Hendrlcx - PA306S _ 13 ,650 Radloklub PAl -OOI PM -70.725
Jul.. Freundlicft _W2JGR _12,420 Lelcest81 Polytech -""'DC -65.995
Edwin CoItes _ WP4AVW -10.230 G,eg Haines - WB<lPRU -otS.900
John Onon _ WA680B - 9,990 R'dlok lub Zvaza,m _OK3KGI - "2,380
Charles leG,aode -AH6CS - 9."40 R.dlok lub -OK3KYR -30,140
Dennis Grinnell _G4MKO - 9,000 Gue,nsey ARC _ GU3HFN -12,025
Greg H. nson _KA1 ZX - 8,835 Radloklub Mu,gasa _ OK3KJ F - 6.800
Arm. ndo Maleos _ EA1AAO -8.400 Cent,.1Rad lok lub _ OK3KFV -5,500
ArpadSarkezi _ YU7AM -8.370
Kun Wuat roef -OE1KWO -7.750 "'uttJ-{)petafOf Ca legoty-20 Mllt8l'
Wollgang Fen1ing -OltDO -,"" -Sl5AR -61.920
Asl<_ Vesllllmlrie _OZlGRF -6.750

Sodermana Regemente

J ..ke Meyer _HP1XUl -'''''''Elllotl HamlitOll _ WA9J1O -5.720 Check Logs: N6ELP, WB6AQR. Y25OL, F6AUS

EXCHANGE;

StitlOl'lll with in the con tiguoua otS US
st.,...nd Canada I'ansmi t RS feporl.nd
s l..te 0' p,oyincell erriIO,y. All ctnere
t,ansmlt RS reporl and OX country.

POIN TS:

5 OSO poInls tor contact wllh WN E st."
tiona cont.cted within Ihe contiguous otS
US atates snd Canada. All other contacts
ea'n 10 polnts each.

phone only. lB) mu lt l-opllf'.tOt, , Ingle
If• ...."ltt.... phone only.

FINA l SCORE:

TOlal 050 points limes tct ar multlp lle,

JAUl TiPU ERS:

1 multipl* poinl will beeamed 101 each
of the contiguous US atales lotS maxI­
mum-. Dlslrlct at CoIumbl. conlacl
may besubal iluled 101 a a tateof M. ryI. nd
mullipl*). each 01 the Canadl.n prO'#­
i~er,ItOl les 113 max lmum~ .nd each
OX counlry outside lhe conliguous otS US
stal ...nd Canada.
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WARDS

AWARD RECIPIENTS
(n 019-1.a.t)

0 -5 AWARD OF EXCELLENCE

115. VQ9JW " 3 VE-4AKN AWARD RECIPIENTS

1111. VE3-9G9<I ,,,. KA2RIT (II ot 9·HI-4)

117. WORlD ,,,. WD-4CNZ CENTURY CITIES AWARDn, WAlTBV ". N8FBY 39. K9U P
1111. ...... 'R 131. """,. " KAllLYH

'" '-"OM' ". """'LR " . HC2RG
121 . ......" ' 39. """"" ". """""". """" ,.. 'C<U' .. " '"'" ""NN 1-41. ","SV H . W,,'"
12-4. K'SSOC .., ....c... ". """'",,, woo,va ,.. """HV .. WOJ. R,,. WOIIBKE ,,,. ><A>RS'
127. WOOG'" '" """'"". ,....., ,.. WHO.<V' AWARD REctPlENTS

'N. ><A>CSa 141. KA5RNH tas of 9-1.a.tJ

'" OA1WJ ,.. VeMOO TEN·METER ltl-.wAWAAO

131. KBAGYC 149. LU1 CLA .. WOO'-"7
132. WB3LHY '"' KA9HKB ,. KotJ SlJ6

2O-me\er pIlorle d,.oring tfle .peellled times
01' .llowabla operation. St.UOf\ll may be
*Ofl<ed once. Ctoasmo<le contacts wil t
not count. Sing~.tor ...tions may
oper.ta. tot.1 of 111~. All tfle mull~

oper.tor st.lions may oper.ta tfle entire
24-houf period. Ott periods muSI be noted
In your Iogls) and on 'fOUl" su.......ry sheet.
0t1 piWiOOs ara flO ,... ,,,.,, 30 minules

H'"

OPERA TOR CLASSES:

(A) slnilie-oper. tor. slnilia transmillar.
phona onl y. (9) mutn-cpeea tcr, slnil ia
tr ansmit tar. phone only.

EXCHANGE:

St.tions wIthin tl'>a 43 contilluous US

Bill Gosney KE7C
Micro-80, Inc.
2665 North Busby Road
Oak Harbor WA 98277

THE AWARDS PROGRAM OF
13: AMATEUR RADIO'S
TECHNICAL JOURNAL

II" hard to belilMl tn. )'elI" wIllc/l he...
patserd since our Initial ,nnouncemenl of
tn. now lamous 73 Aw.rds Progr.." port.
lotio. Since Itslntrod UC:l ion tly yours l ruly.
KE1C. In 19711, ....... _ the program
grow to beclln'le one ol the moIlt popular
cfl.Uenges facing .mateurs todloyl

Conalstlng 01 alx dome,tlc and 11"1 OX
opeI"ing .ehl....m&nta. tha progr.m has
c.ptured thoe Intereat ot many 01 ou r lei·
low amateu rs, rag-<:hewera. OXers. and
conlnters ailke.

How does 73 procna award appllca·
tlOf\ll? Upon receipt o• • n application"
.-eh ently Is C<lrelully terutl nl2ed lor a...
In.entlc l ty . They must be MI'It 10 thfl
Aw.,dol M. nager In tn. P'OI*' 1000000t {as
not..:t In tfle a...rd ruletl. 0I"'Sfwi1fl t fley
musl be returned to the ilJ'9Iicant.

II iIIPPIO¥fld, • work Shael I' pl'8lloIred. A
COPY I' .....t to 73 "-dquar1... to process
yourcerti ficate. It Is I...,e tPl.lt your , ..llId
I' glYen a personal touct\ iIIncll.ler mailed
to YOU' doof. (.II copy of I fle work ahaet is
.1110 mailed to thfl .ppllcanl " the same
time to acknowledge r~pI 01 thoe applI­
cation.)

Shou ld an applicant leel It ia necessary
to follow up on an appllcallon. a,nd your
Inquiry to: 73. Award Cer1llicate Process·
Ing Oep;r.rtm&nl. 80 Pine Stree\. Peter.
tlOrough NH 03458. USA. Al w.ya enclose
• stamped buslness-aln en....ope ..Ith
your letter.

we hope you enjoy lhe challenges 01
the 73 Awards Program. Wa ul< that you
""'.a It with you. amateu. fflends.

WIlli hope you·1I P<lr-sue these
a..ardIl alllO ul< thet you Hnd the
Aw. ' ds Manage< any Inl Oll'Nlt lon you
might na... on other ....rds which Ila...
_ .ppeared bet_ II'>a C<MIf'll oltl>ls

magul.... Ou, Illes ..a vetting bara• • nd II
I' the input 01' our ,eader'll th" keeps the
Image 01' Ihls column original ,nd cr.
'''''1111 your club sponaors an . ward. why
nol share It wit h our re.dflrt throughout
the WOIld?

st.t.. and Ca~ tr ansmit .n RS ,eport
.nd .t.ta. pl'O\l'ince. or territory. All other
st.tlona. inc:tuding Alaska .nd H.w. il.
tr.l'IImit RS'll(lOrt.nd OX country.

POINTS:

5 OSO points l or contacl ..JfllJ" your
continent. 10 OSO points lor contact 0/1'.
.~ your continent. Ust points l or each
contact on you. log sheets.

MULTIPLIERS:

I mult lpllef poi nt Is earned for each US
state (48 maximum-a Dist ri ct 0 ' C~um·

bia contact may be substituted tor a Mary·
land multlpllllr)" each Canadian prO\l'Inc:e
or teu ltery (13 maximum)• • nd OX coun try
{..cluding t hll con tiguous US .nd
c......,

Now hare are tne six domastlc awards
baing SOught ener by award seeke ra
th,oullhout the wor ld, These a..ards .re
not meant to be an o. ernillht "Inl ura. nor
_a they desilined 10dupllcata any In . x·
latenca tod. y. Each 011... Its own deg'ee
ol dlilleully .nd creates s sense ol ee­
compllshmenl In lhose who a.. happy 'e­
c ipia"It. Next monlh w.·11 laatu.a
our I I... OX ....rds.

TtlE 0-5 AWARD OF EXCElLENCE

It you Ireq.-t l he .........ican Norica'
banda, you will be piea$Od 10 Ieam 01 .,.
....rd exclusl....y l or thi$ porllon o f I fle
apectrum. this . w.rd i$ not ..-nt 10 be
.n ~nlght accxxnpllshmenl. S"Uons
rr-tlng the ehallengoe 01 till, . ward will
be proud to dlspl.y it In their Sh.ck. It dfl.
plets the escenence and superiority o.
their at.lIon's trs nsmlUed signal as It Is
hurd throughout thil . " Ious US c.1I dis·
trtcte,

1. The 0-5 AWald Is ••allable to licensed
amateu.a and SWL atallons th,oughout
the world!

2. To qualify••pplicanta must work all
ten US eall dlatrlcts and ,aeai... no IeIll
than a 0-5 .aadabli ity report. A ",lid RST
might be 59lil. 579. 5ot9, MC., wIllle.n RST
of~. ....9. or.t69 would not qualify.

3. To be .alld. all contacts must be

FINAL SCORES:

Tot . 1 OSO points tl~ lotal multiplier
points equals claimed scora.

CONTEST ENTRIES:

Each entry musl inc:lude a contest tog, a
dupe alMet, a conlest summary. and a
mutllplief checklist. Wa 'ecorTWT'IfIllll tnal
contesta"ls send lor a copy of the conlesl
forms. Enc:loee an SASE to the contest .6­
d.ess Ilsted below.

CONTEST DEADLINE:

Each ent ry mUSI be pos tmarked no lat er
than February 27, 1985,

D/SQUAt/FICATIONS;

ClmI$Sion o• • ny required entry 'orm,
operat ing In a.easa of leoal POWer. manlp.-

made operatIng ON on those "eq......ciae
• sslgned the AmerIcan Norice. ContllCta
musl be made onor alt..- J ......ry 1, 11179,

4. There .r. no band restrictions; .pptl·
eanta may request special band endo<'ae­
ment . now_ , " the time applicat ion la
~..

5. To .pply. prepare a list 01 claimed
contacts. 10001IIng ..e ~ one in order by the
US call di s tr ic t worked. Incl ude the ata·
tlon call silin. dat e . nd time in GMT, the
Irequency.•nd moat Important, l he RST
as noted on tha conlirmallon c.rd.

6. Do no/ sBlrd QSL eafo's! Hua )'OIJ'

Iisl verilled by l wo .rn;r.teurs or a not.ry
...e,

1. A..ard lee II SS.OO in US l und' {no

IRCa or lorelgn currenc» Check' ""men
on Iorelgn banks musl be payable In US

''''''''.II. Fa<w. rd your application .nd d
tee to: Bill Goaney KE1C, 73 Awafds Ill ...
.ge<,26ll5 N. Busby Road. Oak H. 1bof WA
9ll2n, USA.

CENTURY CITIES AWARD

DesIgned aa • dual worked-a lI·sta tes
ettort , Ihe editors 01 13 prflSenl the Cen­
tury Cltllla Aw.rd. The applicant whO hu
eamed this reeogniHon has acoompllehed
probably l he IIraat esl leal a. a llable In
WAS sward progr.ma.

1. This aw..d Is .yallable to licensed
lUTIateur . nd SWL stltlons lhroughout the

"""".
2. All conIactl musl be made on Of .It..

January 1, le79. to be yalld.
3. To qual ify. the illpplicant must work

.nd confirm. mlnj_ of two cll'" Of

IOWM In NCtl 01 the l illy f50I US Stites.
tor . tot.1 01' 100.

-4. To iIIppIy. p'lP're. lilt 01' contacts In
alphabel ical order tly sl .le. Include the
ca llsl" "" tha d." and lime 01 the contacl

ulatlng 01 contest II«lffl; or times to
ach~ a scora ..,...nt.ge. or lailura to
omit dIJplicata contaeta wIlleh would ...
<lllo!I t ile _all aeore mora than 2 % .ra
all Qlounds lor llI'IInlllll.ta disquaillica­
lion. Decisions of the contesl commlttee
... linal.

AWARDS:

Contesl a..aflft ..III be issued in NCtl
oper.lor cla.. In each of the contiguous
48 US states. C.nadlan pl'0\l'1nce-s and ter­
ri lorles. and each OX country represented.
A minimum 01 100 O5Os must be worI< ed
10 be ell ilible tor con tesl awards.

CONTEST ADDRESS:

To obt ain entry l orm, . or to aubmlt an
entry, lorward an SASE to: 21Hdeter Can­
taat Chal rm.n. Chuck Ingr.m WAllR.
«720 N. 11th St. E. Lanc:.ster CA 93535.

In GlrdT. the band. • nd the Clty. YOA.Jf IISI
would~ somethIng like the lol lowing.
First tine. l ive columna: AliIIbiIImII KA.a.z2
~ 1 MHz Decatur, second Ii.... I..t
fOA.Jf columns; W4MKU 11/15/82 21 IrdHz
HuntsyWe; thl'd line. II... columna: Alnk.
KL7lrd i 5/16183 1-4 IrdH2 AnchOfage. and 110
~.

5. Do not sand QSL c.rda! HaYfl your
claimed contact lilt yarl . led by two ame·
tee-s or a notary publi c.

6. Aw.rd l ee Is SS.OO In US tunes. 00 not
send lRC, or lorelgn currency as they . ra
no longer accapt.b1e. Checks w, illan on
l orellin bank' mtlst be payable In US
l unds

1. Fa<ward your .pplicatlon .nd .ward
l ee 10: Bill Gosney KE1C, 13 AwardS 1Il. n­
'llI'. 26115 N. Busby Road. OIl< Harbor WA

""'. USA.

SPECIALTY COMMUNICATIONS
ACHIEVEMENT AWARD ICLASS AI

1. A. ad.bIe to licensed .m.leur, and
SWL sl . tlons throughout l he world. this
.ward '&q ul' es tllat , .. contacts be made
on or alief January 1. 1979.

2. 0nl y communications .ia SSTV,
RTTY. EME (Earth·moan·Earlh), and/or
OSCA R nteWtes will be recogni zed lor
thl, . ward. Conlacts between statlona on
OSCAR .nd ElrdE m.y be madl using .ny
.uthorized modi .lIowed In your country.
lIl ix fld.fTl(llle conlac:ta ... not y;r.1 1d.

3. To q.... llly. • pplicanta musl work .nd
conlirm contacl ..i th Ncl'I of tile 50 US

st.tell. Tnere .'a no band requiremenls.
Specllic biIInd 8OCOfTl9IIshments will be
reeogn;2ed. holOO" s< , II requested at the
time .pplicatlon I' fJIiIIdoJ.

-4. To apply, the illpplicaflt musl Plepare
• list of cl.imed contacts In .lphabet iCillI
order by II." Inc:lu<le the datil .nd II"",
In GMT. the band.nd modi ol ope<atlon.
. nd • description of lhe equipment . nd
. nlenna SYSl8fl1 uaed.

5. Do nol sand QSL cards l Ha"l your
lIat ye' llled by two amat eurs or a notary
P<lblic.

6. Award ' " Is SS.Oll In US l unda only.
SOrry. we c.nnot .ceapt IRCs or foreign
currency,

1. Fa<ward your 'PCJIlealion . nd .ward
'ee to: Bill Gosney KE7C, 73 Awards Man­
ager. 26115 N, Buaby Road, Oak Halbof WA
9ll2n. USA.

TEN-METER I tl-'"I AWARD

WtWI1 *OUoId .,. , walds Plogram be
without. s"taslda ORP Incentl...? De­
signed especl.Ily lor owner, o. conYerled
C9 equipment, the 10-'"1 . w.rd 15 pl'oba·
bly l he roughest worked-a.lI..tates awa rd
In exlslence. II )'OIJ don·t bell.... It. ask
thole who've Irled nUmflr(llJa tlmea . nd
lalled!

•
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AWARD RECIPIENTS
(n of 9-1'-"1

ANNUAL WORKED ALL USA AWARD

ANNUAL WORKE D ALL USA AWARD

20 Mel...
10_ KA'!NF
11_ KA9JOl
12. KE7C
13. KC4YV
14. WAICEL
15. KA400u
16, KA9lYH

10 Mal ...
7. N40H
8. N5CSW
9. KA9HW

10. VE2FOH
11. HI3VAK

1$ Met..
4. WB6COM
5. KA41FF
6. W89UKS
7. N4QH
8, WBNBO
9 KA6S0 C

District ErdurallCfl A",atd, you'lI need to
l ind youtHIl an accu,ate til'\'lefli«:fl, n
you, t I'Iilve eXKt ly Sixty f60l m inutes to
worl< all ten (10l US call districts. II you
su'pass thll l ime limil. you'll have to sla,t
all oYer again. II aehni lely ta kes tome

planning. perhaps even some band ch.no­
ing,

Oh, one lasl Imporlllni point. Alt can­
taCI. mual be made Independent 01nela,
any nel ·type operatl0f\8, and not "",,He a
contest ia underwayl Any takers?

1. The Oiatrict Endu,ance A",a rO ta
awailable to licena<!od amaleurs and SWL
statoons worlOwide.

2. To be waliO, all ccotects must be

maae on or aller January '. 1979. There
will be no b. nd or mooe rest rictions, II ~ou
are !ortunal e 10work all conlacls on a sin·
"Ie band , howeYlIf, we will be happy 10 rec­
ognl2e that feal ShOukl you menlion II at
tile lime applicatiOn la m.de.

3. To Qualify. appl iCanl s musl worl< all
ten P Ol US ca ll d,st,icts in one hour Of

Iesa. The lime will commence l he moment
lhe li,.t contact is "tablishecl (callsign
and AST are exchanged) and end the m0­

ment the 10th cail-distfici conlact Is
maae, Call dist ric ts can be worked in any
order so long as all len districts are worked
wllhin the 6Q-minute perlO<l

4. To . pply, appl icanla mcst slate in
their appliCat ions that . 11 conlacts _ e
~ inOepe" deh l 01~ or ccetest oper.
aliOn. AppliCants must prepare a list of
claimed tor:l K t S in caUsion order by di.
" ict. Inc lude lhe date . nd l ime in GMT.
tile band and rnodt! o f oPe'I'.lion, and II\fI
sta te,

5, Do '101 send QSL cerds ! Have you r
cl.lmed Hat 01 contacts veri lied by l wo
.mal""rs or . notary public.

6. Award lee is $5,00 and must Ilia pay.
able in US l unds (no IRes or foreion cu',
' ency). Checks written on loreign ~nka

muat Ilia payable in US l undS.

7. Forward your appliCalion and .watd
lee to; Bill Gosney KE7C. 73 Aw.,da Marl"
ager .2ti6S "I , Busby Road . O.k Ha'bof WA
98271, USA.

DISTRICT ENDURANCE AWAR D

be award&d each subsequenl year thaI an
applic. nt Qualifies .".1'1.

3. All wal ld contacts must be maae on or
aUer January 1. 1979, Ttle<e is an awarO
l or tingle-band accompliahments 01\ 2. 6.
10. 15. 20. 30. 40. 75, and 160 met..s, A
miUol!·-f)and award is also awailable.

4. To .pp1y. prepare a liat of cl",med
conlacls in alphabet ica l ordef by atal e.
lisl lhe stal e, the callalgn 01 the station
worked. the date and lime In GMT, and Ihe
band .nd mode 01 operallon.

5. Do not send QSL ca rds I Have your
lisl 01 contacts veril ied by 1""'0 amaleu's
or by a notary public.

6. The l ee lor Il'I is award is $5.00 In US
l unda. Annual enoor-..ents are $2.50.
we are 1SOn'y. bul wecan no longer accept
IRCs or l oreign currency. Checks w" nen
on foreign banks muat be p.y.ble In US
lunds.

7, Forward you app llc.tion and award
fee to: Bii! Gosney KE7C, 73 Award s Man­
.ger.2665 N Busby Road . Oak Harbof WA
98271. USA.

8. XEI TIS (49 MIN)
9. K~WNY (52 MIN)

10. KE7C (14 MIN)
11. KA3FUU I50MIN)
12. SV1GJ '42 MINI
13 OK2QX ee MIN)
14 KAIMMD (39 MIN)
15. 151.4.'0( (18 MIN)
16. P29NSF (28 MIN)
17. VE5AOO (51 MIN)

AWARD RECIPIENTS
las d9-1-&c1

DISTRICT ENDURANCE AWARD

II .ny of our ,-so... feel our awards; are
too easy. lake a l'Iard look at tl'lia award !
looks simple. hUI'I? Don ' t be deceived. Try
pursu ing it; It will dr lwe you right up ltle
wall with frustrat ion. Known as l he

17. WA9AEA
18. JH8NYK

30 Mal...
1. K3WGA.....-
3. wc.OBJ
, WDOBOO

5. N5AHZ
6, N4QH
7. KAlONB
8. K4NRR

60 Mete"
10, WBZZEL
11. K9LJP
12. KI4Y
13. KOn
14. K3KcY
IS. Wa9YUH

160 Met..
1. KCBP

li sl verllied by two .mateurs Or • nolary
public.

6. Awa,d l ee is $5.00 In US funda. IRCs
or foreign currency afe not acceptable.
ChecU w,,!ten on lore/IOn banks must be
in US funds..

7. Forward your .pp1iCa tion and award
l ee 10: Bm Gos ney KE7C, 73 Awards Man­
.0"', 2ti6S N Busby Road. Oak Harbof WA
98217, USA.

I . II you're looking l or a sl ateside award
wilh a challenge. this one;s del iM ely IN!
one. TIle annual Wooed All USA Award ia
awallabltt 10 licensed .maleurs and SWL
stat>on, Ihroughout tile workl.

2. To Qu. lily, applican ls must work
eaCh 01 lne l illy lSOl US states WIthIn the
same calendar year {January I through
December 31). Annua l endorsements will

Mbed Band
86. KAlMPJ
87. KA9JJK
88. VE7EIK
89. N4HPX
90. IIAOF(RTTY)
91. IIAOFlCWl

" 0U2G
93. PV1DWM
901. YB2BUlRTTY)
95. VP2MO
96. KA6QGC
97. KA2PHO
98, KX5U

6 Met..
6, K3HFV
7. N.QH

8. NSOOB
9. N9CEX

10. K400K
11. W4CKD

1. This award la available 10 Ilcensed
.mateurs and SWL sl a lions throughout
l he world.

2. To be .aHd. all coruacls must Ilia
made on the ten-meter band USIng only
co",er tllCl CB eqU,pment or otl'ler low·
power 120 Watt s QUlput Of le-ssl cammer·
cial gear. b lllfn81 .mpll fiers are pro­
hIbited, Contacts musl be made on or
• Her October 1, 1978. on AM. SSB. CWo or
FM, Crossmode contacts will not count.

3. TO qualily. app lic.nts must work . nd
conhrm al leastlorly 14-0) US stal es,

• . To 'pp1y. list conlacts made in alpha·
betical ordef by US stale beginnIng ....-itn
Alabama.. Inctude U>e call of the at al>On
worl<ed. the date and t"ne in GMT, tN!
mode of operaliOn, and a b"el desc"PI>On
01 the equipmenl and .ntenna system uti·
112ed to make Ine contacls.

S. Do not send QSL cards! Ha.e your

connectors -shipping 10% add'I, $3.00 minimum .... 412

Cable-Shipping $3.00 per 100 It.
12240 NE 14th Ave., Dept. 73 , No. Miami, FL 33161 Call (305) 893-392.;

",
S1.S9

10/Sl'9
10/$5 89

$1,79",3/S1.00
101Sl ,99

$U 5
$1 .79

10/52 ,15
53.00
$1.25
51,25

"""

..~
S1.5511t.

Orders un der 530 00 add $2 00

RG8U·20 fl, PL·2'5g ea end
RG21 4U dbl S1lve, , hlt'ld, SOotlm
BelDEN Co.~ In 100 II. roll l

RG58U #9201 . S11.95
Grollnding , Ir.p. ha. vy du ly lubul.r br.id
3116 In. l inned copper . . .. 10CfI1.
3/6 In. tinned copper . . 3OcIIt.

CONNECTO RS "'ADE I '" USA
Amp~nOI PI 159
PL,~ Teflon/Solver
Pl 259 Push·on adapu" sn..u
Pl259 & 50 239
Doubl... Ma'" Con neClO'
Pl 2S8 Double Female Conneclor
I It pale" cord wlRCA Iy~e plugs eacn end
Redu ce' UG· 175 or 176
UG255 ,Pl259 to BNCI
ElbO.. (1.0591
F~9 A (TV typel
UG 2IQ'U AmphenOI T~Pe N Ma'''' tor RG8
BNC UG86CI\J. ma l..
3- 16 one " M,ke PluO lor COtlmS elC
UG273 BNC 10PL·2'Y.l

FREE CATALOG
COD add 52.llO- FLA. R... add 5% Sa... Tn

lOW lOSS FOAM DIelECTRIC
RGllX ~· . Sh>el(l .. $14.95/100 II. or lTeJII.
RG59IU 70% coPPer braid ...__.. .......__..9cIft.
RGIlU 60 '10 Shoelll 1k1tt .
RGStlU 80' . ,.,,""" D7C111 ,
AG58U 9$'1. snoelll l Dci1l.
AG59IJ lOll ' , lorl Sh>eld. TV lype ,1Dcttt.
RGIlU 97'1, Sh""" I t ga ('-'QUI . Bel<len 82141 31&111.
Heavy Duly Rolor Cable2,16"a &18 ga . . 36cII1.
ROlor Cabl" a ece 2·IRga.6-22g.. l kill

-~NEMAL ELECTRONICS~___
" , ';1, r COAXIAL CABLE SALE

"' --",' ;I... ~...... . ' ? t".....-'\ . , .• "
~•• (\oiS' ,,, ,J' "Ii ,

, - 0 ~o, ~'" ....~~ :;-;
-<., ,,~\'" C\~ 0 V" - :• ," ,,0 ~ 0(\'" _
/, ':iT , <i>~' ,,9' .:>..
/}1/ \ 0l\~ 7_ <i>~W" <:

, ~'?f'v \'N" '
,

POLYEl"HYlENE DIELECTRIC
RG59i\J mil SP8C 96 % sn d._ ..__.. _._ I 4cI1I.
RG213 noncontammal ' ''9 95'10 _.Ill mIl spec: 36c111.
RGI74!Uml'Spec 96" . shIeld 10CI1t.
AG11U 96'/. st"eld, 7'5--ot1m mI l spec 25c1ft ,
RGBU 96'1'. SMleld. ""1 spec $29.9511 00 It. or 31 '111.
AG6A1U double .hle ld. 75-onm 25cJII
ROseAU 'Handed mil spec 12C11 1.
RG56 mIl Spa(:. 96'1, sh ield I I C/It

"""'_=~..':I~~:.'= __
.. al _." • ' ' .. ,._.
__ 'c.o'_'~'._'e-o. flll,b:UU"~·_ , ,nh_.. _ .•,.. _ . ,
....._ .. ·c , _._ •. '.-. =
i _ ..Ol'Efl· a6... . ......... .. 1 .. _
I ·· - -I ..
J •. ·1IIl_ .. " .. :IS ..
, ..."'" -,", __~"""f ._ ,_......H11 ,_
• .. "" 'RAP .....:Il . "".. . ... "' 11 ..... 1 _
J .. .. . ... '... ",,, .. J ..
L" OAP.· ••NP OIP<X . · OO .. , :lQ II .. I . • • ••
S.~A.E- ,'" ,~"'...,. ....'"'"jT -!.._ -

W91 NN A NTE N NAS 0 "
BOX 393·5 MT, PRO SP. CT. Il600~"

_..~...-
+SDTRDN ANTENNAS

BIG ON PERFORMANCE
SMALL ON SPACE

MODELS f ROM 160-10 METERS
NO TUNERS! NO RADIALS!

PERFECT FOR LIM ITED SPACE
APPUCATIONS: BOATS, APARTMENTS,

VACATION HOMES AND MORE.
BO-METUl S6J"" plus $4" ShiPPIIlO

'* 4().t.lETE A S52"" plus $3" Shipping
ASK FOR PRICES ON OTHER t.lODElS

' SEE REVIEW IN OCTOBER 73

BILAL COMPANY
S.R.2, BOX 62, DEPT. 73

EUCHA, OK 74342 (918) 253·4094

"MULTI-BAND SLOPERS'
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To Order

SHIPPING AND HAN­
DUNG; $1.50 lor the f irst
book. $1.00 for each addI­
tional book for US del lY91Y
and foreign surface.
$10.00 per book for for·
elgn airmail. Orders pay.
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24.97
t 2.97
tess
12.97
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Shelf boxes-8 and up

SHELF BOXES
Cat.1og ,
BX"XXl
BX1001
2.'<1002
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BK7390 Inside Your Computer
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CC740012 BK7400 with IBM PC disk
CC740013 BK7400 with TRS-80 disk
BK7388 The serectrrct'e Interface
BK731 1 Some of the Bestlrom Kilobaud
BK7394 TfIS.8() as a Control ler
BK7395 TRSalIZ80 Assembly lang. Library
BK7382 Understanding & Prog.

Microcomputers7.95
8.95
,-'"
,-"
' .95
.-"
15.~

i.ss
' .95
t.ss
'.95
,.00

p­
$ 4.95

'.95
.-"
' .95
' .95
.-",,-",-"
' 95
2.49
7.97
4.95
2.49
8.95

.~

Betlind the Dial
5 WPM Code Tape
6+ WPM Code Tape
13+ WPM CoOeTape
20 + WPM Code Tape
25+ WPM Code Tape
Code Tapes (any four above)
Contes t Cookbook
A Guide to Ham Radio
Hobby Computers Are Here
Living on a Shoestring
The Magic of Ham Radio
The New Hobby Computers
The New Weather Satel li te
Handbook
Owner Repair of Radio EQuipment
Propagalioo Wizard's Handbook
SSB ..•The Misundetstood Mode
VHF Antenna Handbook
Study Guid&NoYice Class
Study Guld&General Class
NovIce Study Tapes (Set 013)
Test Equip. Ub. V2-Audio Tester
Test Equip. Ub. V3-Radio Equip.
Test Equ ip. U b. V4-1C Test Equip.
Test Equip. ue. YO-Vols. 2, 3, & 4
World Repeater Alias

AMATEUR RADIO/ELECTRONICS TITLES
cal_log ,
BK7307
crrsce
C17306
CT7313
CT7320
CT7325
C17394
BK7308
BK7321
BK7322
BK7393
BK7312
BK7340
BK7383

BK7310
BK7302
BK7351
BK7368
507357
507358
CT1»:t
LBT.J60
LB736'
LB7362
LB7J65
BK7315
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73 NTERNATIONAL
Irom Nort M m Cooka lIS ZKlXl, re porlS:
Whe n aendil'll/ OSL ce ,d. 10 e,eu wh"r" il
Is no t .nd humid, put • ptece 01 .....e<!
paper under Ihe U.p 01 me S" If.edd'lISsed
en~elope you se nd. Oul 01 2500 ca,da he
fecei~ed, 2495 w.... stucl< sh ul by Ihe hu­
m ldlly! The ot her II... had w•• lId pIIP'"

uncer lhe II. p.

73 read"rs a nd stafl m e bes t 01 Iesnve
greetings Irom all ~,a down unde< In ZL·
land and a ~ery Ha ppy Christmas. I nope
Falh", Christmaa brings you a ll som..
Ih ing llOOd lor lhe shack on Ch.istmas
mo<nll'll/: I' ll tie Ihink ing 01 you a ll on that
specl.1day.

NORWAY
Biom-MUfIO Art LAS yJ
N-:]t20 Andeb<J

NOIWay

Wel l. h-i tllll<ll, lel low$. nope you ....
joyed my tast col umn, beciluM I'IerlI I am
. gain, Ihls lime with e "" .comet in the
~ ....egia n .mateuHalliO ,,-,'ngs, The
5l<umsjOe T,"'I-34, I"" t,rsl 01~I I ..n­
ce<ely hope will tie iln ilnnuel ..-tlng. be­
<;IUS'! Ihls ....as SOfTIIIlhing ..... .

Only e wwI< al1l1f our hesly relu'n t,om
HAM-34 in soulnem Ge«nany. desc,ibed
in~s 73, we had 1!'Ie opportunlly
.nod g,ee l pl"a .....e IO e nand .notl'let hem
rreeti ng . I'Ield in lhe central pIIrt o f NOr·
. e y, Up in the mounlilins , it ..as csose 10
e n Idyllic la ke, the Skumsjoe lake . su.·
rounded by some low hillS tletween lhe
IWO cilies of Raulosa iI"'" GJoowik, Be­
<;Iuse 01 lack of lime a"'" some un lortu­
nele bed wealher which hit the whole ar"a
except Ihis specll ic spot, not 100 many
did etteoe, but ...ilh the ,esu lle being illS

IMy we ' " , I'm su,e Itle number "". 1 yea'
will tlII Quile anolh", alory.

I musl say tha t SUC h a co.zy "",",lll'Il/will
n.ever be lorgolle n. TI'Ie program was er­
r.flgell so as 10 1181 as many as possible 01
the hams 10 bring the i, lam ilie s wllh them
and just enjoy th"msel ves, The ha m·,adio
s hop. Norak Radi o Supply, ahowell up on
...ry shOrt noti ce with an e .hibilion 01 Iha
lat"at I,om vaesc Muae n, Tele. Hy·a.in.
Cushcral1, e lc. , a rid 1M mere Ihan 50 am a·
t"urs there had a super lime seeing a nd
louching the newest techno logy in ham
,ad lo. Norma lly, Ihey ha~e 10 Ira~"1 hom
2- 4 hours 10 gel to Oslo, whe re 1M abcp la
a il ue ted. The arrangemenl wes mad" by
1M local seclion 01 NRRl, Ihe Gjovlk
group, .rId one 01 the mai n goals was to
gel as many as possible 01 Ih" local CB
c lubs 10 a llend a nd inlroduce l hem 10
hem r. dio: I understa nd ttlia was a 10lel
eoccess a nd guess Ihal ...e a le goi ng 10
{Illl Quitea lew new hams Irom Ihal . ree In
lhe I..., ure .

salurday n igtll had lhe big tea t uee. ",,11'1
• berbeque wilh a wI'Iole pig bei ng roast­
ed , danc ing 10 m usic produced live by Wil·
Ired LA6Sl, amateurs chilthng, wives . "'"
kida doing more or less 11'1II same, e U:flPl
tOf tee lew Vikinos laking • belh In
14-degr.....celsius ....a lllf-ihe ilut hOf lib­

solutely not included ' SuI mi nd YOU. lhe
pig ....lIS dIIIicious. Knut LA9YF tmeybe our
..... prllSideol) ....a.s a ttendIng on beI\IU 01
11'1II HQ 01 NRRL and g.e.....n intOffTlllII....
speech 10 the CBers.

On Sunday tIlere ...as a lo • .nunllng
competillon, with qu ile a lew "".comets:
10 be _ I. moel 01 us were . includIng
mysetl, a"'" J did nea, the to ..... 0011_
Y.~

D'
My lasl column didn·t gl.... you ilny in­

10000000lion on OX s ince lheven1~ ee­
tlYe a l a ll tor over . monlh. Thia ia jusl _
10 too much """"" a"'" tra....ing. Anothllf
Ihlng is lhal I neve moved my OTH a""'l
cen assure you thel my ..... QTH abSO­
IUlely i$ not lhe OXI!fS "'eam. leI. I w,1l

OLD TI MERS CLUB

Thit it the Zl equi~.lenl 01 the QlIiIlrt llf
C6n lury Wi'e le.. At soc le lion . Cerll!i·
c.tes were . .....dod 10 Jeck AshlOfd
ZL2Ra, Gr.h.m Goodger ZL2RP, lou
Smith Zl4SF, e"'" Bill T...r.... ZllPY r..
cently IOf II'Iel. long ..socl.lion wilh .ma­
teu••e dlO.

S,lenl keys recoordod thi. monlh _e
lMl C!liSflOlm Zl3UK, Pel Senior Zl3VQ.
and RoQer Bacon ZllSG, alllong-$erVlng
amal"",a."'" mernbeos ol lhe OTC.

As Ihis column, by my ca.!cul.tiOnll, will
appes. in 1!'Ie Del;ernI)« issue 01 73. I ....i...
to lhen!< ellll>ose wI'IO heve ....111... 10 me
rega.dlng lhe II ecer-. t""'eKlend 10 all

Wil/r«I LA6SlerK1 M u t LA9YF, tne """", 01 Arnel.' Redio e nd a ",.,.,_01 I,.. MOsla"

01 NRRL

I Val... ,,_ .... % Co<n<n..-eia l ....... ,,-
'00 , '"

(HouR pet ......1

'000 " " Equipment

"00 ra re Oper.ling ••
>lOO , as Design .3
..00 ,,, te Consl.uelion '3

"" "" ." Reeding

"00 0.16 1.75 Mega..zlnes 80

"'" 0» _. • .0
10,000 O.rs Club Acl ivity 55.~. ,.. OIher Acl i~ily "

Fig. 2. F;g.3.

DXQSl TtP

Ron K60Zl, ...1>0 .ecenl ly operaled

,e'Y ... • no lher .nlenna ia 10 ee bui ll Ihat
...111 be. bil mo<e omnldlrectiona l . nd ca.n
tie .llecl'led p"'m. nenll y 10 the beacon.
TI'Ie beacon ..... put up by Bot> Sullon
ZK2RS, .ndtle reporta lhe ute 01 the bea·
con ia uncertain aile< his departure I.om
1!'Ie lal.nd in No..ernbef Of December Ihis
yea.r _ he ' etuma 10 lL

We fric:l< ZlBAF H. Raoul tslend. liniar>ed
hiS IOU' 01 Ouly there a"'" left the iale"'"
Ille in Aug ust. His repleeemenl is not a n
amat"'" licensee. so once aga in Raoul
ISle"", goes ORT lor en indelinile PflO"iod.

'"&.5l
1&.32

"'..,
22,71
21 .4
11.S

Fig. I .

­10-19

"'""'39
'"-"
'"-"
ee-es

"'"'''

HOW lnl ,ocl~ 10 Ama'...' Aadlo

Person.., contact .. ith ' " encls or rela­
li~es accocntec lor o-.er 63 % 01 me Inlr~

dUCl ions to a mat lllJr , adio. Jus t unde,
21% came via shorlwave listening, a nd
only 7% resulled hom B,a nc tll<: lub ac t l~j·

ty, whic h was on a par WIth tncee wno Ilrst
read aDout the hobby,

Conel.... I_

There is I lot to be I"arned Irom the au' ,
-.ey, nol the least being lhe .... y the Ques ·
lions a UI ph,ased. Figu,es .'••rsc r..
Quired abOul ..tetute ()perIl ions, packel
' I dio, use 01 compuler. ,n emallllJr .eIlIO,
a nd so on, Several surveys will tie neces­
nry belore trends <;In tie seen pr()perly,
bul a l IeaSl the completion 01 Il'Ila , the
firsl one, ia e at art to I'Ielp ....,11'1 the plln­
ning IOf Itle lulureol emaleur radIO here in

ZL

How Long a. I..... Ambllion 10
B&Com. an Amlllu' w.. R• • lltl'll

In the age IIrOUP up to 40 yea's It took,
on a~erage, jus t ove, a year to lIet a II·
cense aile' tieing Intecled by personal
contact with a noth" r arnat aur a t ecnccr.
al work, or within the tam il y, Al Ihe othe,
"nd 01 the age seal", Ilrst e . posur. l0 a m·
ateur radio came Ihlo ug h the a rmed
tcrcee or p"'sona l cont.Cl, .nd il look
a nolhe , seven years to {Illl • license,

Act i'fi1y_8.lnd U..ge

On 11\8 HF blondS, 40. 20. 15. and 10
mel81'S. an llverSOl' 0 1 .to."" _. active;

160m 'llr~led 7% , sod the new 30m
blond just under 5%. (Th.s blond ..... _

awailable tor only aDouI 12-18 mont"s.1 A.
VHF and _Dove• • .• ."" OP"'ated on 8m,

just O¥M .....11(51Vol a', acti ... on 2lTI. tU ""
on 10em. lind an ._age of 0.3% on all
0Ihe< blondS allO¥e 7Octn. Good intentions
_ e iII' ways indicated bJ an ._age of
15 % lor l ut ...... HF act,";ly fPInumaDly by

...yof upg.-.l'ng), 11 % It"IO'Wing up 10
7Ocm, and 2% indicated futute UN oil••
ql,lOltlCies ab<MI~ MHl-

r....... Spent on Hobby

" Gilcl,ng llle lily- shOuI(I N1ve been I,..
eluded in Illis section l)eCause , .... t,me
Itle a_age .~;o operator spent a' lM
IlOllby ... . . 484 I'IOurs pel' weeI<' No won­
del' some XYU and possibly II 1_ OMs
growl now ilnd II'len. The ._age "gut..

given .r. in Fill. 3.
" rewording of t ile Question In tn.s eec­

lion is necesu.ry, as II ia kf'O¥<" lhill'511 I'"
diYidual a mateu rs do not parll(;ipa t. in all
these act ivihas in any one giv&fl "'".,.. . llul
it still is a n int8lltSh"ll .Hull when Viewed
w,th c:i,cumspeclion.

VHF ACTIYJTY fROM NIUE ISlAND

Si • .mele, beacon_ ZK2SIX_S2.100
MHz_ . nlenne I t pr_l, en 800' long
rt>ombic el 80' 1'Iigl'l, bul il is only lempO-
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(Colonel AfonSO\. CTIGI fLjeulenanl Colo­
nel Brogue;rlJ,.nd CT40A (Caplllin teo­
ne/) were IIlYOIYIId in Ihl! let. This aper•.

tiOn hacI lhe aupport 01 1118 High Com­
ITIInd. and lhe -.I .... very """'I accept .

ed Cy the hams.nd IOCII .ulhOrlties whO

iasued the aeronauhc• • moDole license.
They send. nice I ward and OS L card for
IIlOae wllO cont.c ted teern. The callaign
used by Ihem was CT7FAPIAM.

The planes were a Hercu les C·l30 , nd
an A.ioear, and Ihay hand led Ihe o pera·
tlon on their regular tllghlS. On VHF, a n
ICOM 25SE was used. lind on HF lhey had
• Kenwood TS-I20S. These two opera·
t,OI\' we<e on the." IOf aboul II w_ . lind
nearly 13 lH".I hOoJrs _e lotaled , Aa . '.
au ll. 750 conlaclS _e maoe. wllh .imost
1111 European counl ,," . Af.iCa. lind North
lind Soulh AmtliCa. fOf lhose whO maoe
conlact a nd .. ,,1'1 to reeei.... a OSL ca'd ot
IIwa.d. you should tend • OSl to : Coman­
do Operacional dll FOfU Aeria . Monsan­
to, 1SOO Usboa , Portugal.

Laa! summer. I decided to \lO to AI ·
oa .... (sOUlhe rn Porl ugall snd get some
tropica l wealher down there . As a result. I
h.d a nice chal wilh Edy GSBBO (kno wn
III lhe BBO of London, HI). a nd I".yed S
dlIY! wilh him

Does anyone know the new addr..a IOf
W8CNL'1f you do. drOll me a line.

F'....lIy. I do WIsh you II very IIIPV1' .nd
proaperoos 1985. lind 1If'11ook lot thl OX­
per:1l11Of1l in lhe New Year com'ng

SAUDI ARABIA
Doll Mull' WA'DE' (HZ I AB/
POBo_ 2"5
~ftrll"

SIlud' A,a bO.

For some lime now. ......-al 04 ul ha...
been ..a tc hing the " 73 International" col·
umn in 73 101 a report on Saudi Ara l)la , In
Ihe past se veral monlhs Ihe column has
e >pa nded 10 Include ma ny new countries,
ao seYeral 01ua got together and prepared
Ihis lor yoo. We neve been q uite Cllndid
lind no names are listed. ..e n lhose 01oor
~udi a ma teur Iriends, so thaI no one gets
in trouble.

YES, AMATEUR RADIO IS ALNE
IN SAUDI ARABIA

Ma ny amateurs worldwide III... IhI
mlalnlom>ed idea.. pr,mllrily Irom conlac:1
wilh the ARRL tlllt llmateur IIdio doesn'l
e oiat in~udi Aral)l., This is quile IlIr Irom
the trulh. but Ihe curlailmenl of amaleu r
rad io In Ihe Kingdom la s upported by Ihe
Slrlct rules Imposed on those who do r.
ceiYI the righ t 10 opera te. Al p<esanl ll'\efe
II" only 19 legally.li<:ensed Saud i Operl'
tora. one <:Iub atation. a nd foor non­
Sooudls. The Illat '~leur..adio licenll
WIIS granled by the King in 197& " tJ.
CIIIlsed~ is posSibly the wrong W'OId ;
~decreer:r' would be better. There ia no 101'
mal written ..... teur..ldio license. only •
lener signed by the King ot one of IhI
Royal Family Prif"l(:ft lr.-t a llows the use<
to acquire equipment a nd then operate.
Those granted such. dec ree Ihen choose
their Own c IIlI s ign In the HZl group ing it
Sa udi Or in the 7Z1 g rooping if non-SaUd i.

Even though 11\1I Mlniatry 01 Post Tal.
phone, a nd Te lecommunicat ions (MOPTT,
ot PTT lot shOrtj la responsible lot a ll
r..,io communicationa. a~leu, oper.
lion ia OOIlIde 01 lhei. purYi_ , PTT .nd
the military only manitot thl .....Ieu' op­
er.tlonslot II Ieg1lI ot uNulhorized uaagll,
An e >ample 01 u...ulhOrized usage would

VISITORS IN LISBON

Thla year. I haY8 been YIfY lucky~·

ing llama t,om _.1 parta 01 the globe.
Lla! J uly. Llrry Lemaa N6CC L a nd Wil
lUllTEA (e _.<;Fl61 1<., CT&IKl came 0'Y8f 10
Porlugal lot thtli, l um""" holidays and
_ 1'1'" a lhort talk. Wi! i, my eH>eighbot
In Afrf(:., more p<eciaely in Angola, Our
Ihllnkl, and koop coming to Ihis sunny
European gard-tln.

HANS OVER THE CLOUDS

c.lebrlt lng lhe 32nd .nni_Ury o t the
F,A.P,_Fotca Aerill Pott:ug...... (the Pol·
tug _ Air f oroej . nd I.klng.n opportu­
nity to promote th is lowIIIy hobby. two
.-onaulical motMle ".tlons were loCh..
lrom two d ,llerenl .I<pl.nes. CT1CUG

mlltlll wilh t..o independen l ground­
pillne .nle nnas. A Ihl.d .nlenna Is beIng
P'Il9I,ed lor a ,adio ~acon that woold
begin ,Ia work a lter Igr.nl,ng 01 permls ,
Sion . The radiO t>e.-con SP9VHE. erTull lng
F2 WIth power 01' 100 mW. WIll be ,oatalled
5G4 mat"" above IN Ie.eI 10 v",,,anlee
long ' llnge undeI good «>ndltlOf1l. 11'leIe
... IWO indoepe"dehl dlpIe_er a belween
lhe .nlennl!! a nd thl conWlf1er. In lhe tu­
lur•. the a r<:hilects 0/ the <:onlra ph on w,11
Ina l.1I more diple>ers lind use a common
antenna tor il-endl ng and receiving

PORTUGAL
LuiZI,l ,guel ae So<ru CU/JE
PO 80> 32
S, Joao do Es tOfU
2765 Portugal

As mentioned belore , the new 'u le s lor
Ihe ham seflflce Came toto force In July,
1963. Howf!Yer, thanlcs 10 IhtI helplu lnesa
01 lhe Secretary 01 Communications . a
commission was lotmad by five hams ..ho
will coIl abotate in ' f!Yi_ o t the 'ule-a , The
nomi....led hams are cnvy. CTlBH.
CT1WW. CTIAL a nd CTlGM We think
lhat in the very nea' fulu'e _ can really
IInnounce tha t we r.-ore 'uleol accord",V 10
the IAFIU FlegiOn 1 ".IUS

I've , eceilf'ed some Iettera Irom h.m,
complaining 01 IhtI deI.y ,n receiving
OSla via the Bureau. Oes~le other Ihinga
w, llle n in severa l publ lca t,o ns . The Porlu·
guese aSl Bureau la In c harge 01 R. E. p ..
Rede doe Emissores Portuoo.- (CT1REp).
So send cards Ihia way; Ihe Bureau at a ll
.. Ill take ca re of them with great care.
1"hey do r.-ndle cards .Imoet daily

ELECTORAL CAMPAIGN

At Ihe and of 1984, doIpul lea 10 thtl Na­
tional Congress 01 PRAA will gatlter They
were e1ecled by dislrict corwe ntiona. in­
cluding the dlsl,icl convent ion in Katowi·
ce on March 25lh. where ....ny membels
and I...... ted guesla heard. lecture by the
ootgolng boa,d about OI~nizlltlon t,ou­
bIea 'e1.led to nearly lwo years 01 licens­
ing dIfficulties,

It i. to be 'egretled lhal so ....ny lam­
hams do not pul In tor licenses lI~in. The
lirst Pol lah UHF·FM repealer. resumpl ion
ot tranamill ing 01 dislriet bulle'ins . and
rapid development o f lhe radiotel"llhone
nel wo<kS were numbered among positi.e
aspects 01 dlstricI ac flylty, Tha chiel 01
the repellter group and Ihe inllia tOf Ollhe
Pol ish aRP Club ga.. lhe tinal leclure.

A 1l).per1lOll Dial rlel Board. $--per1lOll
Audit i"ll Commillee. and 22 delegates to
the Nationa.l Congo-I$I _ . elec ted dur·
in g t he Conyantion. New Prea iden t
SP9MM, IlIW VlcIl-Preaident SP9€U. a nd
cont inuing Secreta ry SP9Oi. en tered on
lheir dill ies.

Belore .nd during IhI conver>t,on an
equipment e>ch.nge en. Dled ....ny radio
amaleurs 10 purchase componenta and.
tor the tirs l lime, Circuit boards 101 fhe 10­
cally-deslgned tra nsee i. e r. "Bartek ." On
April lal the dislrlcl conYentions 01 PRM
in Paznlln and BieiSkO Biala tOOk pl.ce.

Oiscussed.t the conoen lion In Kalowi.
ee ..as the h..l Polish UHF·FM reputer in
Podamcza. near zawiercie, buill by 'adio
.....Ieu.. of the Clubs; SP9POG In DIl:lfo.
WII Go,n lca. SP9PEZ In K.I Owice.
SpgPPf' In Bylom. and SpgPKD In zawier·
Cie. Chief conatructors 01' the repuler
..ere: J.rzy WojciechowskI SpgMCW,
Jacel< Zlemnillk SP9CSW. lind Zblgniew
Sllko Spg..26n

The aulomatlcally-controlled repeater.
SA9E. wo<kS on channel All (lnpul 14S,000
kHz, output 14S.600 kHz) wilh the powe.- 01
the trllnsmltter set a t 1 W, Inatallation
conalall 01 three basic su~asemblie-s: a
receiver. a lr....miller . and. con trol sys­
lem The conlrol lvatem includes the gen­
••Iot 01 the ca.lls lgn SR9E .nd. aystem
lor _I. access conlroli llble by the
moduIlltiOn tone of 1750 Hz. The deYice

POLAND
J«rf SrymcZll~

78-200 Bill/Ogard
Bucz~a 213
Polatld

Biorn SM6EHY at HAM~4. Frl#C!rich shalen.

8jorn SMllEHY la lllSO -V well known
.. lin ac:tive 2.-t.. r.-m. wor1< i"ll EME,
tfOPO, aporadic Eo .nd IIUf(ll;a; he II lNlly
keeping the . 1, glowing wilh If. HIS fig Is.
01' course, • TR-7 Ind 48-1ine .n midi by

R. L Drlke Company. and he r...... II hom-.
tw_ linear Impl ,l ,er gloing 1M legal POW­
.... And If this la not enough, he il _ I
high-speed CW opeI.tot as wel l. So I real·
ty wonder, thll doe! not sound very am.·
teur·li ke. It'a quite proteaslansl radioing,

Bjorn ia al waya happy 10 aso wllh DX;
II you hear him . get you,"lf a SChedule fOl
.n EME Of Iow-Nnd 050. Where the OX
la. he II. SM6EHY will aurely be one 01
II'IoM big. big slgnala out 01 Europe. • ndl
bel he will be hard 10 bell In • contesl .
Mllybe the f l_lOH.) ha.. some ..-louI
...... Iipelitlon to come?

On80 meters he runs I '-elemenl phased
vertical beam wllh~ rad ials . and h.ying
ee much space as he has , he Ie running
quite a le w Beverage entennee etretcned
3 me ters a~ the Oroond. As he Slya , I
tOlal 01 some 23 km ot wire. Wonder Wlll t
the neighbora llly? Or wnat aboullMng in
I bird cage? Hi! Any.""y. he's II~.....ous
OX. on low ~ndI. lind walch out IlU't"
he I. 'eally going to h-it hard on the higher
~ndI. as wel l. Up t ill now he ..... been
'unning. dipole on 10.nd 15 metera and.
ground pllne on 20 meten. bul look .1
......1 he r.-s going now: a 39-meter to'Wlf.
rOl l tll l)le . with Slllcked yagis. 6 over 6. on
20. IS. and 10 meters; on 40 melera . a
3-element yagl, blJllt'a poss ible he will try
II 2 over 2 Inatud. I alnce.-ely wlah him
lUCk .

I h..cl the oppottunity to lUll into B;orn II
HAM-3<I .t fnedrlch&hllen. • nd II .....n
UnIOlglltt.bl. moment. Yoo m.y . Sk.
"""Y1 Well . WI YIfY seldom you Ire IDle to
~ someone with such identica l inter·
ests as yoursell . Anlennas. propag.tlon,
Ind low·band OXlng. Il"s one 01 the ra re
limes you .l...ys ..III remember. And •
Mw Irlendship has beefl mede. We had . 01
COllI.... met on the . ir. but I think _ ..ere
_lting 101 two hou,e each 01 the Iwo
dlIysl was thele.

Bjorn Willel SMllEHY

One ollhe ..ell·known low-tland OXerl
In SCandin.yll la BJOIn Waller S M6EHY 01
HindU, SW4den. He has been one 01
those you Ilw.Y' _r ..OIIdng 1M r. re
0IIell. eilhel on flO ot 180 meters ; lhe I.ller
_ to be at most Interesl to him ..
cently.

B;om is • nlcI looking leUo..-. born in
11lS$ and " rsl licensed In 1971. He'. un­
married lind I~ WIth his pa,entl in •
nice Yill... 35 km N st 01 Golebolg In IOUtf1.­
em Sweden. Iac:ing II Illroe IIlke. He got in­
I..esled In OXlng when aomeooe told him
llboul the possibility of working it on 60

meters. in the winter 01 1976. and since
lhen he 's been really bitten by the bug, His
recent oxec stalus II 138 ml>ed Ind 132
CWo1111 on 80 mel..l . &1 he told me th.1
he has 240 worked, . 11 CWo. 11 on eo .....
len. and. bel i_ il Of not 103 worked on
CW on 160 mel..... Remember. It w.. only
1111 year INII 1M S_ got pem1i..iOn
10 work on leomet.... H"anlenn.a on 160
I• • '''''''a... IIoper up 30 melen . tl(Ml .
Ilflll' ground system w!lh some :zoo.m..
ler~ong ,ldi.I•.

give you I detlc,iphon at my oid setup
.nd, at COUIse, the IlIW one. I mult Illy
tllli r m _ eutlous t!'lln deapIt. te
IllOut how I Wllll'l'lllllgl to work .ny IlIW
01'*1 It I II , tleeIoUil t llOle _t.illl will
IU<eIy be I _ u.ngll to _ OX OWII. In
1M IIl8llnhme. you mUlt be " Iil fied ..ith
reading my PI_.tlons on o thel OXerl.
..-he ha... lM opporIunity to ..ork them .11.
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res
Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones arc instantly programmable by setting a dip switch; no counter
is required . Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted .
Our TS-32 encoder/decoder may be programmed for any of the 32 cress tones.
The 55-32 encode only model may be programmed for all 32 cress tones plus
19 burst tones, 8 touch-tones, and S lest tones. And, of course, there's no
need to mention our one day delivery and one year warranty.

~COMMUNICATTONSSPECIAlISTS
426 West Taft Avenue, Orange, California 92661
(800) 854-0547/ California: (714) 998-3021

SS-32 529.95. TS-32 559.95
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COMMODORE
~ USER WRJ'lTE,'V SOF'I"WARE­

Supponi"llell COM M ODO RE compul....* GAM fS * UTIU Tl fS * EOUC 4TIONAL *

THE ULTIMATE PROGRAMABlE
NICAD CHARGER WITH MEMORY ERASE

1I0LIOAY SPECIAl.:
Fret' case " 'ith each :\lodel 2591 ­

vcv. 1 through Jan. 31.

(215) 383-6395

~Contral Product. Unlimited. Inc.

P .o, Box 10 Down,ngt-own. P II 19335

The Ten-Tee 2591 offers
everything you've ever
wanted in a 2-meter
handheld.

'
r..~t;EN _TEC . INC.I I III :'EVIUVILLE. TUIlIlE SSU )1$12

• Memory Lockout permits the scanner to
temporarily bypass channels for quick
lockout of busy frequencies, yet retain them
in memory for normal operation on demand
• 10 Memories with stored offset. Channel 0
accepts any non-standard offset . Modifiable
Band Scan without complete
re prog ramming. Scan any sec tion of the
band within user defined upper and lower
limits in steps of 5, 10, 15, 25, or 30 kHz..
Change step size. upper and lower limits
independently . Manual Scan also up or
down, in 5 kHz steps . Selectable Sk ip or
Hold. 2.5 Watts or .4 Watts . Covers
143.5-1 48.995 l\-tHz . LCD Readout wit h
Back Light. Quick·Release 450 mAH
NI·CAD Battery Back . 16-Ke~ Dual Tone
Encoder , built-in . LED shows battery
status and transmit mode . Designed and
Ma nufact ured in Tennessee. And it ca rries
the famous TEN·TEC one year warranty,
Put it to work fo r excellent 2 meter
perfor mance.

Made in the U.S.A. And it's priced r -i ght.

Time to tallf
ona
Ten-Tee Tallfie

Spec i'y Voltage a nd Mah of Battery Pack(s)
w ith order. On" program module inc luded
optional m o dule s $3,00 each,

$249.00 plus $4.00 Shipping
IPA Residents add 5% sa les taxi

Control Products Unlim ited, Inc, has responded 10 our p rofessio na l ma rket by introducing t he Model
G M S 40 3 Rapid N ic a d Battery Cha rg er and eo"dll ioner,

C,p ,U:s many satisf ied custome rs have from lime to time made suggestions concerning exlfa features that
they felt were desi rable , These sug g esti o n s were compi led and our new p ro duct group went to w ork,

impleme nt ing these features in tne cleanest deSIgn ever, Our engineers bui lt new and excit ing featu res
into Ihe advanced lime proven ci rcu itry 01our/Ol me , GMS 401 and GMS 402 produclline.

BEEPERS

w~..·• • aKEPER' ElOm~ OIOllod . " o,"'.....y beOP ,"

ooth Fox"""n BEEPEIlB .~~ . gontl. lU«~ rr«ju.ncy \>oOp
,ulOrnotloally 10 the bogInn.ng of ..ch ",",,,-,_cn .n~ '

10.. beOP ., "'" and . '"T.lk-O_" lO 0 U'llng or l hO put,

I NTRODUCINO lIP·4 -rne PRO" lIEEI'f.ft, The PRO ..
....l&-IIf."'",.,.. _ p",-g' Inoh,,_ • d!g"~lIy · pt<lfl""m·

rno~lO "m.,. luoe II fOJ' I D or umopu ' ...mlng o!. on
. u ",,,,"" c " Blumbor Mod. " lo r long ""lie,.,. Ilf. 19V bot­
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oonlrol of tho un ' qu . do ul;>l. 4 ·beOP "mOC"" ....""'-e No
._ k.,.'U_ 0P'<=' ''''ne<!uoorl

Hooll.up·. o·ona.p wuh e!U'I"" mod. I ' lnlerf~ '" ylnu o.l·
ly o.ll mo<Iom e..r. Jqnuo.l ouppUo<! "'OIl _ h BEEPER
A••nobla 'n OIl roIOn.

'"A'" . al'Olon oompl"'" w I'" ooee. ooblo, l n4""' '''''

...nd&r<l4·pln oo nn""""'"
"B " ' '''''UO''-' ' ' ' U'I...m... soon bu' Wllt\oul oonnoo·

"' Add your own '
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~u. "'<l

Price. i"ch.d. U. S.•~iWi"9 ~"""Ii... only
CHECIl M ONEY ORDERS, ViSA MASTERCAR D

occ• .".d. NO C,O,O.-.

W,i' , Fo' A F,eo Fl. .. 0, S.nd 6O~ In CO," 0 , Slamp. Fo ' "
Com pl." C.•• IO\I

------------------------
lA)~LITE~ o_.tion SO.,U. I"d;-'.to,

......mbl." a nd Test. d S20.OO
Kit w / i" ", $15,00 Bo.,d ",li n., $ 7 50

._--------------- --------

II' YOU KAVIlN''r KLUU> Oull. BEEPERS
YOU'B.Il NOT LIS'tJl:NI:NGI

BEEPERS AIlE A
rAXSCAN EXCLUSIVE!

DINSE'r1 Re-t Swlleb
Wo'" on V.c 20 0 ' Commoo o.. 84 - $5 .00

------------------------
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OhIo ....'d.nlO.,;l4 5"lo oaJ.. \<Ix

:-fIlXSCIlIii 'NC -"

._- - - - - - - - - - - - - - - - - - - - - - -

SERIAL CABLES
' OFt._S ' O.OO 15Ft. _$ '5,00

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

'Pl~LlC DOMAL'''~ . L'VC. .- 148
5025 S. Ran• • I," . Rd .. W M'"on. OH 4 538 3
10,00 a.m. . 5,00 p. m, EST - ,,"o n, tOo.., F"

15131 5 98·55 380,{5131 339· . 125
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Vi' 20 '01100"0"" .. 1 '00", 12
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1985
CALLBOOKS

IRON POWDER and FERRITE PRODUCTS

AMI~~oWitih ~ ,,.
Fast. Reliable Service Since 1963

Free "Tech-Data" Flyer

IOC5WiJI
In ternationa l Cryslill Mfg . Co., Inc.

10 N. Lee PO Bo~ 26330.
oaencme City, OK 13126-0330

(" OS) 236·3741

ments. or oscillators, ceu ICM nrst.
When Itcomes to treooeocv control. we
want to be your ONE SOURCE.

Custom Systems Custom Programming

BILL ASHBY
_ANDSON .....

K2TKN-KA20EG 201-658-3087
BOX 332 PLUCKEMIN N.J. 07978

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

with all IC 5 and programmed EPROM s
personalized for each purchaser. Re·
quires only single 8·10 vall v, amp po wer.
1 year gu aran tee 0 1 hardware/so ft ·
ware/AX.25 standard RS232 serial ASCII
at any user baud rate.RS232 HOLC for 202
modem used for AFSK or d irect to RF
equipm ent for FSK.

seo.oo

.•:-:-.J

Don't you wish every crystal manulac­
rurer had a cuarar aee tn ce ICM? At in­
ternatrona t we c ua rantee every crystal
forever when used in the ennomeot
lor whiCh It was designed

Our computer database contains cor­
reiabon mtormeuon on over 15.000dlf­
terent types of crystals. No other crystal
manufacnner otters this valuable ser­
vice

When you think ot crystals, channel ele-

Sma II Orders Welcome

"AFTER ALL YOU WERE ONLY
ClJARANTEEO FOR 10 YEAR£:""

PAC/NET board only $80.00
AssembledlTested. NoICs.90daywananty
Package of all IC 5 except 2·2716
EPROMs

Toroidal Cores. Shielding Bead s. Sh ielded Coil Forms
Ferrite Rods . Pot Cores. Baluns, E tc.

12033 OTSEGO STREET, NORTH HOllYWOOO, CALIFORNIA 91607

t

'I;I~ . 10
ASCII-USAJAX.25
HOLC CONVERTER

USAJAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack­
et radio networ1<.s.

NEW!
Special North
American Edition

As an added bonus, the 1985 U.s. Qllbook
'''0 lists the a mateurs In Canada and Me ldeo !
Y ou get the complete lind accurate U .s.
l istings (pre Pa re d I))' OUf o wn e d ito ria l s taff l .
all the usual up·to-date ceueco« c har ts lind
t ables , PLUS Canada an d Me xic o . Now t hai "
real value !

The best just got better!
O f course, Can adian and Mexi can amateurs
a re also listed In t he 1 9 8 5 Fo re i gn caneee « .
Don 't delay ! T he qrea t new 1985 Callbaoks
w ill be p Ublished December J . 19 84 . Or de,
your copies now lor earlies t delivery .

Tel, (31 2 ) 234~600 ::Ei ffi

D r aer f rom your dealer o r d irectly from the
pUblisher. Foreign reslOents aOO $4.5 5 f o r
shippIng. il li no is resi den ts ad d 6 % sales tax.

._-

CU.S. ceuccox $21.95 $3.05 $2 5.0 0

aForelgn caUbook 20 .95 3.05 2 4.00

Or der both bOOks /It tne s.am e time for
$45 .00 Inc l u d i n g shipPing w ith in the USA.

-­.--­. .... - -"
" ::--::.:~.-.­..... -

" '::.::: ;;._"

Keep your 1985 Callbooks up to date .
The U.S. and Foreign Supp lem ent s con tain
all activi ty for the p re v ious th ree m onths
In cluding n ew licenses. Ava ilable f rom the
pub lisher In sets ot three ( M arch I , June 1 ,
and 5eptemDer 1) f or on ly $1 5 .0 0 per set
I ncluding shipping . Specify U.S. o r Forel<jn
Supplem en t s when o rOerl n g. Ull no ls res­
idenu adO 6 % " 11K t iU: . Q ffer voi d after
!'4o vember I, 1985 .

IWIlO ....TEUR IIb kca aa !Me.

:t Dept . B
925 SherwOOd Dr .• Box 241
Uke Bluff, IL 60044, USA
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TY PE--
2C39/7289
2E26
2K28
3-5001
3- 1000l/8164
3B28/866A
3C X400U7/8961
3C XIOOOA7/8283
3C X3000FI/8239
3CW30000H7
3X 2500A3
3X3000Fl
4-6 5A/ U165
4- 125A/4D21
4-250A/5D22
4-400A/8438
4-4008/7527
4-400C/6775
4- 1000A/ 8166
4CX2 50B17203
4CX250FG/8621
4CX250K/ 8245
4CX250R/ 7580W
4C X300A/8167
4CX350A/8321
4CX350F /8322
4CX350FJ/8904
4CX60OJ /8809
4CX1000A/8168
4C X1000A/8 168
4C X1500B/8660
4C X5000A/8 170
4CXI 00000/ 8171
4CX1 5000A/ 8281
4C\oI800F
4032
4E27A/5-125B
4PR60A
4PR60B
4PR65A/B 187
4PRIOOOA/8189
4X150A17034
4X1500/7609
4X250B
4x250F
4X 500A
5C X1500A
KT88
4168
416C
5728/ T160l
592/3-200A3
807
alIA
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
11 0. 00
444. 00

54.00
75.00

125.00
90 .00

170.00
110.00
115 .00
140.00
835 .00
242 .50·
485. 00
555 .00

1100.00
1255.00
1500.00
710.00
240.00
240.00
200 .00
345.00
175 .00
590.00
60 .00
95.00
45.00
45 .00

412. 00
660 .00

27 . 50
45. 00
62. 50
49. 95

211.00
8.50

15.00
29.00
50.00

TUBES
TYPE- -
118214600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
58948/ 8737
5946
6083/A19909
6146/6146A
61468/8298
6146W17212
6156
6159
61598
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/6DJ8
6939
7094
7117
7203
7211
7213
72 14
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

]95.00
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.O.R.
100. 00
300 .00·
300.00·
135 .00
34.00

P.O.R.
13.50
85.00

2.50
95 .00
36.00

TYPE--
Ml 7815AL
7843
7854
Ml 7855KAl
7984
8072
8106
Bil l A
8121
8122
8134
8 156
8233
8236
8295 / PLl72
8458
8462
8505A
853311'
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
616 Metal
6l6GC
6CA7/EL34
6C l6
60J8
6DQ5
6GF5
6GJ5A
6GK6
6HB5
6HFS
6JG6A
6JM6
6J N6
6JS6C
6KN6
6KD6
6lF6
GLQ6 G.E .
6LQ6/6HJ6 Sylvania
6ME6
tZAT7
lZAXl
12BV]
12JB6A

PRI CE

S 60. 00
107. 00
130. 00
125. 00

14 .95
84.00

5. 00
225. 00
110 . 00
llD.OO
470.00

12.00
60.00
35.00

500.00
35 .00

130.00
95.00

136.00
75.00

100.00
38.00

100 .00
70.00
83.00

168. 00
95. 00

465. 00
13.00
13 .00

137.00
25.00

5.03
5.38
3.50
2.50
6.58
5.85
6.20
6.00
6.00
8 .73
6.2 8
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. = PR ICE ON REQUEST

" ALL PARTS MAY BE NEW, USE D. OR SURPLUS . PARTS MAY BE SUBSTI TUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WI THOUT NOTI CE.

For Information call: (602) 242·3037

Toll Free Number
800-528-0180
(For orders only)

" A ll parlS may be new O.
surplus, and parts m ay be
substotuteO WIt h compa.able pal'1 S
it we are out ot stock ot an item"

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLL INS MechanI cal Filter #526-9724-010 MODEL F455Z32F

19 . 99

19.99

19 .99

19.99

45Sl\HZ at 3 .2KHz wide. MJ.y be other rro::le l s rot equivalent . May be u sed or new. 515 .99

ATLAS Crys ta l Filte rs
5. 595- 2. 7/8/LSB, S.S95-2.7/LSB
8 poje 2.7KHz wide llpper sddebard , I!Tpedence 8000trns 15pf In/8000trns Opf out .

5. 595- 2. 7/8/U. 5. 595-2.7/USB
8 peke 2.7Khz ...nde l't:Per etcecerc , lrtFOOence aooco-e lSpf In/8 000hns Opf out .
5. 595-.500/4 , 5. 595- . S00j4/CW
;; pole 500 cycles wide av. Inpcrlance BOOoITIs 15pf In/8000lms Opf OIJt.

9 . 0USB/0I
6 po l e 2.7KHz wide at 6dB . IIrpedance 6800lms 7pf In/3000hns Bpf out. CW-1599Hz

KOKUSAI ELECTRIC CO , MechanL~ #MF -455-ZL/ZU-21H
455KHz at center Frequency of 453. 5KC. carrier Frequercy of 455KHz 2 .36KC Ban:hd..cth.
Upper s ideOOrrl . ( ZU) 19 .99
to-er sideh:url. {ZL} 19 .99

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CRYSTAL FILTERS
NIKKO FX Q7800C
'!'B'l FEx:-!O)-2
SDK SCH-1l3A
TA.\~ TF-3lH250
TYCO/CD 001019880
~~LA 4884863801
PTI S350C
P71 5426C
PTI 1479
co-reo, Al0300
rrc E1<XF-15700
fILTInl 2131

7 .81'IUz
10 . 693 .5Mclz
l L2735MHz
CF 3:79 .3}Q-1z
10 .71olHz 2fOle lS}Q-Iz h:lrrlwidth
11 .7mz 2pJle 15KHz barrl.oii.dt.~

12.'lHZ 2p:>1e lSKHz bandwidth
21.4Hllz Zpo.Le lSlOlz t:undwi.dth
10. 7:-lliz 8p::>le hllrlwidth 7 . 5KHz at
45."1Hz 2pJ1e 15}Q-1z bandwid':...tt
20 .6lo1l1z 3610Iz wide
CF 7 . 8 25~1II z

•
3dB, 51O{z at 6dB

S10 . 00
10. 00
10 . 00
19 .99

5 . 00
5 . 00
5 .00
5 .00

20 . 00
6. 00

10 .00
10 .00

• ••••••••• 4 ••••••••••• 4 •••••••••• 44 •• 44 ••• 44444 ••• 4 •• 4 ••• 44 •• 4 •••••• 44 ••••••••

CERAMIC FI LTERS
,'\XEL 4F449 12 .6KC Bandpass Filter 3dB bandwidth 1.61OIz t rcn 11.8-13 . 4KHz 10 . 00
O£\ 'ITE ro-OlA 455KHz-+-2KHz~...idth 4-7% at )dB 5 .00

"IC:4- 12036A '; 55KHz-+-lKHz bandwidth 6dB min 12KHz , 6MB rux 36KHz 10 .00
BfB455B 455KHz 2 .5)
BFB4 55L 455KHz 3 .50
Cl'M455E 455KHz +-5. 5KHz a t 3dB , -+-81O!z at 6dB • -+-16KHz at 5MB 6.65
m l4550 455KHz -+-7101z at 3dB , +-10KHz at 6dB , +-20KHz at 50dB 6.65
CFR455E 455KHz +-5 .5KHz at )dB , +-8KHz a t 6dB • +-16KHz at 6MB B.OO
CFU455B 455KHz +-2KHz bandwidth +-15KHz a t 6dB , -+-30KHz at 4MB 2 .90
CFU455C 455KHz -+-2KHz bandwidth +-12. 51OIz at 6dB , +-24KHz at 4MB 2.90
CFU455G 455KHz -+-lKHz bandwidth -+-4. 5KHz at 6dB , +-10KHz at 4MB 2 .90
CFU455H 455KHz +-lJQiz bandwidth +-3KHz at 6dB , +-9}Q-1z at 4MB 2 . 90
a1.14551 455KHz +-lKHz barrlwidth -+-21<Hz at 6dB , +-6KHz at 4MB 2. 90
0'W455D 45SKHz +-I COOlz at 6dB , +-20KHz at 40dB 2 . 90
CFW455H 455I<Hz +-31<Hz at 6d9 , +-91<Hz at 40dB 2 .90
SFB455D 455KHZ 2 .50
SFD4 55D 455KHz +-2KHz , 3dB t:undwi.dth 4. 5KHz +-m lz 5 .00
SFEIO . 7MA 10. 7MHz 280KHz +-50KHz at sea , 650KHz at 20dB 2 .50
SFE10.7MS 10,7MlIz 230KHz +-50101z a t 3dB , 570KHz at 20dB 2 . 50
SFG10.7MA 10.7MHz 10 .00
IF- B4/a1.14551 455KHz +-lKHz 2 .90
IF-B6/a1.145511 455KHz +-lKHz 2 .90
IF-B8 455KHz 2 . 90
IF-C18 455KHz 10 . 00

10Krn CF455A,1Bru455K 455KHz +-2KHz 5 .00
~lATSUSHlRA EfC- L455K 455KHz 7 .00

••••••••••••••••••••••••••••••••••• 4 ••••••••••••••••••••••••••••••••••••••••••

For Information call: (602) 242·3037

6KV STARTING VOLTAGE OC
S59 .99

Toll Free Number
800-528-ll180
(For orders only)

SPEC TRA PHYS ICS ~ Mode l 088 He Ne LASER TUBES
PO'iER CUI'PlJI' 1. 6M-i . BEAM OIA • • 75M1 BFAM OIR .
68K ctlM II'3l.IT BJl.LUST 100OVOC +-100V'0C At 3 . ?HI'"

ROTRON MUffJN FANS ModeJ MARK4/MU2A1
115 VN:: 14i'\hTIS 50/6OCPS IMPEI::fN::E PFOI'fL'I'fD-F
1050>1 at 60CJ'S THESE ARE NEW

eJ\I~ elec:tr0'Ve~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2. 7~m

ssem at 50CPS S 7 .99

'· ...11 PI '" mly De new 0'
su , plu S, I nd PiH'S m l~ De
subs', luled w"l1 COmp;1fl Dle PillS
"' we .. re OUI 01 $'OC~ 0' a n 'lem."
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RF TRANSISTORS
"'" miCE ""'. !'JUG: "'" ",ncr TIw. PRIG:

lNl561 $25 .00 lN5920 s 70 .00 40608 '0' s 2 .48 IlFY90 s 1.50
IN 1562 25.00 2N5921 80.00 406 73 '0' 2 . SO BLW60CS 15. 00
lN1692 25.00 lNS922 10. 00 40894 '0' 1. 00 BLX67 12. 2 S
2N2S5? 1. 55 lN5923 25 .00 60247 '0' 25 .00 BLX67C3 12 .25
ZN2857JAN 4 .10 2N')94l 23.00 61206 RCA 100 .00 BLX93C) 2 2 .21

2N2857JANTX 4.50 IN')942 40.00 62800A RCA 60 .00 BLY87A 7. ::'0
lN2876 13.50 lN5944 10 . 35 62803 RCA 100 .00 BLY88C3 13. 08
tN294? 18.35 lN5945 10.00 430414!3990RCA 50 .00 HLY89C l J . 00
2N29108 13 .00 lN5946 12.00 3457159 RCA 20 .00 BLY90 45 .00
lN2949 15 .S0 2N5947 9.20 3729685-2 RCA 75. 00 8LY92 13 .30
lN311B 5.00 ZN60BO 6.00 3729701 -2 RCA 50 .00 BLY94C 45 .00
lNJ119 4 .00 2N60Bl 7.00 3753883 RCA 50 .00 SLY)') l 10 .00
lNJ134 1. 15 2N6082 9 .00 615 467-902 25 .00 BLY568C/CF 30 .00
2N3187 4 .90 2N6083 9 . 50 615467-903 40 .00 C2M70-28R '12 .70
2N3188 4.40 2N6084 12.00 25C568 2 .50 C25-28 57.00
2N3309 4.B5 2N6094 11.00 25C703 36.00 C4005 2 .50
2N3375 17. 10 2N6095 12 .00 25C756A 7.50 COl659 20 .00
2N3478 2.13 2N6096 16. 10 2SC781 2 .80 COl899 20 .00
2N3553 1. 55 2N6097 20 .70 25CI018 1. 00 eDlno 10 .00
2N3553JAN 2 .90 2N6105 21.00 25CI042 24 .00 C0218a 18 . 00
2NJ632 15.50 2N6136 21 . as 2SCI070 2 . SO CD2545 24.00
2N3733 11 .00 2N6166 40.24 2SCI216 2 .50 C02664A 16 .00
zsaere 5.00 2N6267 142 .00 25CI239 2 .50 CD3167 '12 .70
2N3a66 1.30 2N6304 1. SO 2SCI251 24.00 CD3353 95 .00
2N3866JAN 2.20 2N636a 30 .00 2SC 1306 2.90 CD3435 26 .30
2N3866JIINTX 3 .80 2N6439 55 .31 25CI307 5. SO Cll3900 152 .95
2N3866JANTXV 4 .70 2N6459 18.00 2SCI424 2 .80 CM25-12 20 .00
2N3a66AJANTXV 5 .30 2N6567 10.06 2SCI600 5.00 CM40-12 27 .90

2N3924 3 .35 2N6603 13.50 2SCI678 2.00 CM40-28 56.90

2N3926 16 .10 2N6604 13. SO 2SC I 729 32.40 CME50-12 30 .00

2N3927 17 .25 2N6679 44.00 2SC I 760 l. 50 CTC2001 42.00

2N3948 1. 75 2N6680 80.00 2SC1909 4 .00 CTC2005 55 .00

2N3950 25.00 021-1 15 . 0 0 2SCI945 LO. OO CTC3005 70 .00

2N3959 3 .85 01-80703T4 65.00 2SC1946 40 .00 CTC3460 20 .00

2N4012 I I • 00 35C05 15 .00 2SC I947 10.00 OV2820S 25 .00

2N4037 2.00 102-1 28 .00 2SC1970 2 . SO DXLIOOJi>70 22 .00

2N4041 14.00 103-1 28.00 2SC I974 4 .00 DXI.200LP70 19 .00
2N4072 1.80 103-2 28 .00 2SC21 66 5. SO OXL2002P70 14 .00
2N4080 4.53 L04P L 18.00 25C2237 32 .00 OXL350lAPLOOF 47 .00
2N4127 21.00 163PI 10.00 25C2695 4 7 . 00 EFJf,015 12 .00
2N4416 2 .25 181-3 15.00 A2XI698 '0' EFJ4017 24 .00
2N4427 1.25 210-2 10 .00 113-12 14 .45 EFJ4021 24.00
2N4428 1.85 269-L 18.00 A50-12 24 .00 EFJ4026 35.00
2N4430 11.80 281-1 15 .00 A209 10 .00 ENl5745 20.00
2N4927 3.90 282-L 30.00 A283 6 . 00 FJ9540 16 .00
2N4957 3.45 482 7.50 A283B 6 . 00 F5X52WF 58 .00
2N4959 2 .30 564-1 25 .00 AI610 19 . 00 G65739 25 .00
2N5016 18 . 40 698-3 15.00 AFI02 2 . 50 G65386 25 .00
2N5026 15.00 703-1 15 .00 AFYI2 2 .50 (: M0290/l 2 .50
2N5070 18 .40 '"' 4. 00 AR71 15 20 .00 HEP76 4 .95
2N5090 13 .80 709-2 11.00 AT41435-5 ., . 35 HEPS3002 11.40
2N51OB 3 .45 III 4 .00 82-82 10 .70 HEP53003 30 .00
2N5109 I. 70 733-2 15.00 83-12 10.85 HEPS300 5 10 .00

2N5160 3.45 798-2 25 .00 8 12-12 15.70 HEP53006 19 . 90

2N5177 21.62 3421 28 .00 BAL0204125 152 .95 HEP53001 25.00

2N5179 1.04 36B3PI 15 .00 BF25-35 56 .25 HEP53010 I L• 34

2N5216 56 .00 3992 25 .00 840-12 19 .2') HF8003 10.00

2N5470 75 .00 4 164PI 1').00 B70-12 55 .00 HFET2204 112 .00

2N,)583 3.45 4243PI 28.00 BF272A 2 . SO HP3582 1 3B.00

2N55B9 9 .77 4340P3 IB .OO BFQ85 2 .50 HP35826B 32 .00

2N5590 10 .92 4387PI 27 .50 BFR21 2 .50 HP35826E 32 .00

2N5591 L3 .80 7104-1 28 .00 BFR90 1. 00 IIP35831E 30 .00

2N5596 99.00 7249-2 10 .50 BFR91 1. 6 5 HP35B32E 50 .00

2N5636 12.00 7283-1 37 .50 BFR99 2 .50 HP)5B33E 50.00

2N5637 15.50 7536-1 30.00 BFTI2 2 . SO HP35859E 75 .00

2N5641 12.42 7794- 1 10 .50 BFWI6A 2 .50 HP 3S866£ 44 .00

2NS642 14 .03 7795 15 .00 B~'W17 2 . SO HXTR2101 44 .00
2N5643 25 .50 7795-1 15 .00 BFW92 I. SO JiXTR3101 7.00
2N5645 13.BO 7796-1 24.00 BFX44 2 .50 HXTR5 10 1 31 .00
2N5646 20 .70 7797-1 36 .00 B~'X48 2 .50 HXTR6104 1'>1\ .00
2N565L 11 .05 40081 RCA 5 .00 BFX65 2 . SO HXTR6105 31.00
2N5691 18 .00 40279 RCA 10.00 BFXB4 2 .50 HXTR6106 33 .00
2N5764 27.00 40280 RCA 4.62 BFXB5 2 . so B I D 1, 00

2NS836 3.45 40281 RCA 10 .00 BFX86 2 . ')0 J02000 10. 00
2N5842 8.45 40282 RCA 20.00 BFXB9 1. 00 J02001 25 .00

2N5847 19.90 40290 RCA 2 .80 BFYII 2 . SO J04045 24.00
2N5849 20.00 40292 RCA 13 .05 BFYIB 2 .50 KD5522 25 .00
2N5913 3.25 40294 RCA 2 .50 BFYI9 2.50 KJ5522 25 .00

2N5916 36.00 4034 L RCA 2 1.00 BIT39 2.50 MH06 13 .75

Toll Free Number "A ll parts may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 surptus. and parts may be

~~ eleetr°tUCIsubstituted w,th compafable parts

(For orders only) it we are out ot stock of an item.'·

For information call: (602) 242-3037
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RF TRANSISTORS (CONTINUED)
11 110 7 $1 6.7~ HRFlo SB $20 .70 " £0 216O£R $ 100 .00 501009 $15 .00
MII )I S.I S HRF46lo 25 .30 10 £0 213 :;0 5.3D 501009-2 1'). 00
HI 132 7 •2'!> MRF466 18.97 HE1378 3 6 1.00 5010 12 10 . 00
M11)4 13 .100 MJlF472 1.50 NE21 889 43 .00 5010 12-3 10 . 00
119116 29.1 0 MRF4 7S 3. 10 NE 578 35 S. 70 5010 12-5 10.00
1195 79 6 .00 MRr4 76 3. 16 N.:6 4 360ER-A 100. 00 501013 10. 00
1019580 7.95 HRF477 20 . 00 NE64480 (8) 94. 00 S0 101J-3 10 . 00
M9587 7.00 HRFl, 79 8 .05 ~H;714)6 2 .50 SOlOlJ-7 10 .00
119 ')88 5 .20 KRF492 23 .00 NIo:77362£& 100. 00 50 1016 15 .00
H96Z2 5.95 KRFS02 1.0" N£98260£R 100.00 501016-5 15. 00
H9623 7 . 95 HRFSOl 6. 00 PRT8 6 J7 25 .00 S010 18-4 13.00
119624 9 .9 ') HRFS04 7 .00 PT3127A ' .00 SDIO I8-6 13.00
H962S 1S. 9 5 HRF:>09 ' .00 PT)1 21B '.00 50 10 18-7 13.00
K9630 14 .00 HRFSII 10.69 PTJI27C 20 .00 SOIDIS-IS 13 .00
"9140 21 . 90 !1ll.PSI OJ 2 .00 PT)I210 20 .00 501020-5 10.00
M914 1 21 . 90 HRFSl l 2 .00 PTl 127 t: 20.00 SDI028 1').00
H97')') 16. 00 HRf')2') ) . 4') PTll 90 20 .00 SOl030 12 .00
H9780 ') . ')0 HRF ')')9 I. 76 PT) 191, 20 .00 SDI030-2 12 . 00
H9827 1l .00 HRF ')8 7 11 . 00 PTl I9') 20.00 SOIOl,O 5.00
M9848 )').00 HRF6O') 20 . 00 PTl ')37 7.80 So l040-2 20 .00
1198')0 IJ. ')0 HRF618 2') . DO PT4166E 20.00 SDI0 40-4 10 . 0 0
M9851 20.00 HKF626 12.00 PT41 76D 25 . 00 S0 1040- 6 5 . 00
M9860 8 .25 MRF628 8.65 I'T41868 ') .00 SD I043 12 .00
H988 7 2 .80 MRF629 ) . 45 PT4209 25 .00 SO I04)- 1 10 .00
H9908 6.9 5 MRF64 I 25 . )0 PTI,209C/5645 25.00 S0 104') ) .75
119965 12. 00 MRF644 27 . 60 P14556 24 .60 SD 1049- 1 2 .00
KHI ')OO 25 .00 MRF646 29 .90 PTI,')70 7. SO SDI053 ' .00
KH15 ')0 10.00 HRF648 33 .35 PT4577 20.00 SDI057 10 .00
)11(1 552 5<1.00 MR F816 15. 00 PT4590 ' .00 SDI06') 1, .75
11H1 5 SJ ')0 .00 PfRF82 3 20.00 P146 12 20.00 SDI068 1'> .00
HHI 607 8 . 1,5 HR F846 44 .85 P1 4628 20.00 SDI071, -2 18.00
HH I6 14 10 . 00 KRF892 35 .50 P14640 20.00 SDI071,-I, 28.00
HH I8 10 15. 00 IolRF894 46 .00 P14642 20.00 SOI074-') 28.00
HHI810 15. 00 MR F90 1 ) L ..ad 1.00 P1 56 J2 4 .70 SD I076 18. ')0
HHI943 1. 80 HKF901 4 Lead 2.00 pr 5749 2') .00 SDI077 4.00
HH2608 ') .00 MRF902/2N(60)JAN 15 .00 P1661 2 25 . 00 SD 10 77-4 4. 0 0
HH3J75A 17 . 10 MRF9028 18 . 40 PT66 19 20 . 00 SD I077-6 4 .00
MM4429 10 . 00 MR F904 2 . ) 0 PT6 708 25 .00 S0 1078- 6 24 .00
HH8000 1. 1'> KRF90 5 2 .5S P16 709 2S .00 5DI080-7 7.50
"""006 2 .30 KRF9 11 2 . ')0 PT6 720 2'>.00 501080-8 6 .00
HK8011 2 5. 00 KRF'.l65 2 . ')5 P18 510 15.00 SOI080-9 ' .00
MPSU)I 1. 0 1 MRF'.l66 1 .55 PT8 ')24 25 .00 SOI084 8 .00
HRA20 2 3-1. ') 42 . 50 HRF I OOllMA 32 .77 PT86<>9 25 .00 SDI087 IS .OO
HRF IJI, 10 .'>0 HRF l 004M )1 .05 PT86)) 25 .00 SOI088 22 .00
MRFIl6 16 .00 HRF200i 41. 74 PT86)9 25 .00 SDI088-8 22.00
MRF l lI )') . 00 MRF2oo') ')4 . 97 PT86 59 25 .00 SDI089-,) 15 . 00
HRF208 11 . ')0 HRF51 76 24 . 00 PT867 9 2') .00 SDI090 15. 00
HRF2 12 16 .10 MRF8004 2 . 10 PT8 708 20 .00 SOlO'l l, 15. 00
HRF22 1 10.00 K5C I 720-1 2 22').00 1'18709 20 .00 SO l095 15. 00
MRF22) IJ.OO I1SC I821 -) 125.00 PT8727 29 .00 S01 0 98-1 ) 0 .00
I1RF224 ll .50 KSC1821 -1O 225.00 PT873 I 25 .00 SOII OO 5.00
MRF 227 3.4 5 KSC2001 30 .00 PT8742 19 . 10 SOll09 18 . 00
MRF 2 30 2 .00 H5C20 10 9). 00 PT8787 2') .00 S0 1115-2 7.5<1
MRF 2 31 10. 00 HSC2223- 1O 245 . 00 PT8828 25 .00 SO I I I5-3 7.50
MR F2 J2 12.07 HSC2302 "" PT'J7oo 25 .00 SD II I5-7 2 . 10
HR:F237 3.15 """000 35 .00 PT9 702 25.00 so ure ' .00
HRF238 1J. 80 HSC300 1 38 .00 PT9783 16 .50 SO ll18 22 .00
HRF219 17. 2 S HSC72002 "''' PT9 784 32.70 SD II19 ' .00
MRF 2·105 )5 . 65 HSC73001 PO. PT97 90 56 .00 SO l 124 5<1 .00
MRF21, 7 31. 00 HSC80064 35.00 PT3108 3 20 .00 SD1I12- 1 1').00
KRF304 36. 00 HSC8009 1 10 . 00 PT3 1962 20 .00 SOlll2-4 12 . 00
MRFl06 5<1.00 HSC80099 ' . 00 PTX6680 20 .00 scn n 9 . SO
MRF31 3 11.1'> HSC80593 '" RE3754 25 .00 S0 11J3-1 10. 00
MRF3 14 29 .21 115C80 758 '" RE3789 25 . 00 S01 1J4-1 2 .50
MRF31 5 28 .86 I1SC8200 1 )) .00 RF3S 16.00 50 1134- 4 12. 00
MRFll6 SS.43 HSC82014 33.00 RF8S 17 . 50 50 1134- 17 12 . 00
HRFll 7 63.94 I1SC8202011 IJO .OO RFl lO 21 .00 SOl lJ5 10. 2 5
MRF41 2 18.00 ItSC820 30 33.00 5')0- 12 23 .80 S0 1135-3 12.00
MRF420 20.1 2 ItSC8300 I 40 .00 S 3006 IS. OO SOlll6 12. 50
HRF42 I 2'>.00 ItSC8 3(0) 82 .00 SlOO7 10 . 00 SOli 36-2 12. SO
HRF422 38 . 00 HSC83005 70 .00 S3031 22.00 S01l43-1 10.00
HR.F42 7 17. 2 S HSCS3026 '0. SCA1')22 5.00 S0 1l43-3 17.00
MRF428 61. 00 HSCS) 3O) PO. SCA3')2) ' .00 Soll44 ' .00
HR.F4] ) 12 . 0 7 HSCS4900 60 . 00 SDll,S 5.00 S01145-5 15.00
MRF449 /A 12.65 I1TioI SO 14. 40 S0I0 4S ' .00 SO l 146 15. 00
MRP4 SO/A 14. 37 MT 5126 25 . 00 SO lD04 15. 00 50 1147 15. 00
HRFI, 52fA 17.00 MTSS9b(2N) 99 .00 SD l OO7 15 . 00 50 1188 10. 00
!'fRF453/A 18 .1,0 MTS768(2N) 95.00 SDl 007- 2 15. 00 50 1189 24 . 00
MRP4 54 / A 20 . 12 HT8762 2S .00 SD1007-4 15 .00 soizoo I. SO
MRF455/A 16.00 NE02136 2.00 S01007-5 15 .00 S0 1201-2 15 . 00

Toll Free Number " " II plIrt s may be n..w or

~~ electr0'VCI800-528-0180 surplue, lind parIs mlly b ..
subsilluled with complIIlIble PlIr1s

(For orders only) II _ .... QUI 01 Sloct< of ... item.M

FOf information call: (602) 242-3037 PRICES SUBJECT TO CHANGE WITHOUT NOnCE
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'"P"rt , 300- 11173
120Va c Type aNC Same
FSN 5985--54 3--1850

COAXIAL RELAY SWITCHES SPOT

'"Pa rt ' 300- 11182
120Va .., Ty pe BNC DC t o 4 cue .
FSN 5985--543- 1225

AIIph"nol
Part ' 3 16- 10 10 2- 8
11 5Va c Type 8NC DC t o 3 GHz.

•

RF Transistors (continued)
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Relays

'"' T" Ilannna P l ug Coax Cab 1<. RI:-58 J6 Inch "' '"' '" " Coax C"h I .. RG- 58 J6 In ch.

$ 7 . 99 "' 2 'M $ 13.99 "' '0 Fo r $50 . 00 $11 .99 "' 2 For $ 15. 9 9 "' W '"' SoO. OO

I

{ I, $2 9.99 $39 . 9 9 $39 . 99

"'_ ,,-,Tl(;'_~0" ..e-e-.""" .u• •_ ,_ """,...e-".a-. """
~~.II.'· _ .. _ .. .,..._"""'... e--..a-. *-_......_ _____...~.O.ll ~.OD'.__ _
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...,. -...._---_.._---------....IltfM. _ ..-... .. _ ... ..__ .OO..__ .. __ .. _-- -- - -- _ ._.._-_._- --_..--"-- _...... __ ..- .._-_ ..__.-0. .. " , .. _ .. .. .. ___..__ .._-_ ..__ ...__. .._-- ''''------_._-- - -----_.._----._--_.._.._....__ ..- .._...._-_.._-_....--_ ....- -----"'--'-' ..__ .. -_ .._---. ...._---..-- _ .. ..__ae-..a-a.. .. _ .....__.. U$ ..... OOO' •
.. ~OO ..__.. ..__ "._,,_._

.._--___._II-JlI __ UO&a ....._.'"C" __ __•__ '-000.' .. _-.__ .._._----_ _.._.._--_...--_..~*---_ ..._---_• ... _ .ow . ... _-,""'" ...... ...... u... fI9hO 10 sobSl;tuM 01 .......,. ..., '1_ wIIh . PW' 01 ....... 01""",-_"""",,lul_

I'OSlAG~ M,nun" m ohippOnv__ing In 1'- U.S_e.t-:Ia. ..... _ icois $3.oo!Of gn>und ....p-
_-. " , 01.... ..,..,t.... is 115-50, ...., , . 1_ ..._,_011... 1_ 01 ..... ornor- '1019...-.
~ "' ."•.,,, ~... 01 thO o>dtorto:l~ 10< s./>OIlOIfIg __ 'no;J- c.o.o: oI'IIl>I-l AIR

l'fIf 'AiO OROfR$; 0.-. _ bo ....-0' _ _ br ._

1'1UICES: _ ...~ 10 c:to.'Igo ..., _ 100

"'JIIICHASt: ()IIIOfR$; ......__ _ '.........~ br __·

"",SlOCK CH.UlllES: • PW's ............, 10..OIZEL£~. 1UoIC. _ 10..... '. _ . ....
n ..' , _ = : _ !Of .. ... <:t'IOrgOd • '5'l1o IlIESTOCU<
C>tA:'lGE __ In CREOII ONt' . .".. ' , ,. _ '_Of .., A.".., '"... _ "" _ I0 .._ ".d. r

_ . _ ....... Iloo__ 10 OAYS "' lit,...,... """'" _ __.,..,
Iloo__ IOf~ I5lI:l) 2S2_M 01 _"J'Ong .. IOf~ card. ... ..... Iloo
__ ....... 8OlI _ .

SM.U TAll: ......zo:.u. _ .• •• _ _ ' 'Ilo _ Iao._._ ......zo:.u._Iao"'"
.. __...... "'- ..In __ NIl ~ IOf _ ....._ 01 ol.RIZCINA. bul _ ... 101*'
_ In AllllOt<A ....~ to 6 'l1o _ ,...

SHOl'lTAOI ()III D' .AGE: NIl..- .... """"- .. dr" a_"""'''' _ ...... 5 OAYS '"...... '" ,...,... o-n. _ _ • ClIlOf 01 """ _ """'0 ......__....
_ _ ,.., Iloo _ _ "' '''''''-..,. .. .. lIIQ;l)2S2_1801_.~ _
_...- ... .... """ 800 _ . NIl "- _I bo lI'_"~ If"- cw-.___10 """'_ .... _90_ ,.., ....... ..... 1 ,__
.. 1O ........,IO .... COOS1........s_"" " _lI'IIO_~_ Iloo _ _ 1 _
... 1...__..__~, __..

OUA 80lI NtMBER IS STRICTlY FOR 0fl0E1lS ONLY~ 52&(1'80 , 'NFORMATION CAllS AllIE
r " KEN ON ll102I 2. ND18 01 Ifi02l :M2-3O:11

For information call: (602) 242-3037

Toll Free Number
800-528-0180
(For ord.rt only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

··AII p~r l s m~y be new o.
sUfplus . a no p6. ts ma y be
s"bSll h"\!d Wit h ~ompa'allle pans
,t we a.e out 01 $IOC~ 01 an 'lern."

z
electrorvc.lj

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015
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•

•

• -- .-------------------. --

• SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0 .3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENOS. SEe R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER­
PROOF saUELCH, AFC TO COMPENSATE FOR
OFF·FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PA).

•

•

FEATURES:

Wlred!Tested

$680

$980

Kit

$680

$780

CALL OR WRITE FOR COMPLETE DETAILS.

Band

JUST LOOK AT THESE PRICESI

10M,6M,2M,220

440

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENnJ

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

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOSTAFFORDABLE
REPEATER

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• HELICALRESONAl"OR FILTERS available
separately on pcb w/ccnnectors.

HRF-l44 for 143-1 SO MHz $38
HRF-220 for 213-233 MHz $38
HRF·432 for 42().4SO MHz $48

ACCESSORIES

• NEW - SIMPLEX AUTOPATCH
Use with any transceiver. System includes
DTMF & Autopatcn modules above and new
Timing module to provide simplex autopatch
and reverse autooatcn, Complele patch
systemonty $200lkit Gall orwritefordelails.

• COR -2 KIT Wrth audio mixer, local speaker
amplifier, tail & time-out limers. Only $38.

• COR-3 KIT as above, but with ·courtesy
beep". Only 558.

• CWID KITS 158 bits. field programmable,
clean audio, rugged TTL logic. Kit only $68.

• DTMF DECODER/CONTROUER KITS.
Control 2 separate onIotI functions with
touchtooes·, e.g., repeater and autooetcn,
Use with main or aux. receiver or with Auto­
patch. Only $90

• AUTOPATCH KITS. Provide repeater auto­
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• T451 UHFFMEXClTER 2 t0 3 Wallson 450
ham band or adiacent Iraq. Kif only $78.

• VHF& UHF LINEAR AMPLIFIERS. Useon
eitherFMorSSB. Power levels from 10 t0 45
Walts togo with exciters & xmtg converters.
Several models. xtts from $78.

TRANSMITTERS

• A1 6RFTIGHTBOX Dee p drawn alum.case
with Iighlcoverandnoseams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

• T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or aciecent bands. 2 werte coonn­
UOllS, up to 2.,., W intermittent. 568/kil.

• Rl44/R220FMRCVRS 1Of 2M or 220 MHz.
O.15uVsens.; 8 pole xtallilter & ceramic filler
in H,hefica' ,esOllillorfront endforexceptiooaJ
selectivity, more than -100 dB al ±12 kHz.
best available today. FJuner-prool SQuelch.
AFC tracks drifting J(mtrs. Xlal oven avail.
Kit only S138.

• R451 FMRCVR Same but lOf uhf.Tuned line
Iront end, 0 .3 uV sens. Kit only S' 38.

• R76 FM RCVR for 10M, 6M, 2M, 220. or
commercial bands. As above, but w/o AFCor
hel. res. Kits only $ 118.
Also evan w/4 pole filter, only 59B/kit.

• R11 OVHF AM RECEIVER kitlorVHF aircraft
band or ham bands. Only $98.

• Rl100259 SPACE SHUTTLE RECEIVER,
kit only $98.

HIGH-PERFORMANCE
RECEIVER MODULES



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS
,

Antenna
Output
144-1 46
145-146
50-52

144,144,4
22().222·
22().224

50·52
144·1 48
28·30

432-434
435-437
432-436
439.25

432-436'

1m

.,0 , .
~O N_ '"

28-30
28-30
50-54
6\.25

144-148
"Add $20 for 2M input

Exciter
Input Range

28-30
28-29
28-30

27·27.4
28·30
50·54

144·146
50-54

144·1 46

For UHF,
Model XV4
Kit $99
Wired $ 169

For VHF,
Model XV2
Kit $79
Wired $149
(Specify band)

LOOK AT THESE
ATTRACTIVE CURVES!

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels trom 10 to 45 Walts.
Several mod els, kits from $78.

TWIC"I StJlect,_,ty CUfVftS
of Recei'(/lfS "lid

Helical ResonBlots.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

For 558, CW, AN, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for transcetve.
2 Watts output vhf, 1 Walt uhf.

t, Largest selection 01 vhf and uhf kits
in the world.

2. Exceptional quality and low prices due
to large volume.

3, Fastdelivery;mostkitsshippedsame day.

4. Complete, professional instruction
manuals.

5. Prompt lactory service all8i/able and
lree phona consultation.

6. In business 21 years,

7. Sell more repeater modules than all
other mlrs, and ha_e for years, can give
quality features lor much lower cosl.

28·30
28·30

144·1 48
so-sa
61.25

Receive r
Output
144-148
28-30

144-1 48
28·30
28·30

27·27.4
28·30
50·54
28·30

144·148
144·148
50-54
28·30

-

432·434
435·437
432·436
432-436
439.25

-

-

Antenna
Input Range

28·32
5()'52
50-54

144-146
145-147

144·144.4
146· \ 48
144·148
220·222
220·224
222·226
220-224
222·224

-

-,.

FM-5 PC Board Kit - ONLY $178
complete with controls, haatsink, etc.

10 Walts, 5 Channels, for 2M or 220 MHz.

Mode ls to cover every practical rf 8; if range to
listen to sse, FM, AN, etc. NF = 2 dB or less.

VHF MODELS

Kit with Case $49
Less Case $39
Wired $69

SCANNER CONVERTERS Copy 72-76, 13 5­
144, 240-270, 400-4 20 ,or 806-894 MHz bands
on any scanner. Wired/tested Only $88.

UHF MODELS

Kit with Case $59
Less Case $49
Wired $75

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $60.

Hamtronics Breaks
the Price Barrier!

*No NeedtoPay$80to$125
for a Gs As FET Preamp.

.. --::.~~-

FEATURES:
e Very Low Noise: 0.7 dB VHF, 0.8 dB UHF
eH igh Gain: 18t0 28 dB, Depending on Freq.
• Wide Dynamic Range lor Overload Resistance
• Latest Dual-gate GaAs FET, SlableOverWide

Range of Conditions
• Rugged, Diode-protected Transistors
• Easy to Tune
• Operates on Standard 12 10 14 Vdc Supply
• Can be Tower Mounted

MODEL TUNES RANGE PRICE

LNG-28 26-30 MH, $49
LNG-50 46-56 MH, $ 49
LNG·144 137·150 MHz $49
lNG·22Q 210-230 MHz $ 49
LNG·432 400-470 MHz $ 49
LNG-40 30-46 MH, $64
LNG-160 150-172 MHz $64

OUf trad itional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Ga in 16·20 dB. NF =
2 dB or less.VHF units available 27 t0300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit less case $18
• P30W, VHF WiredfTested $33
• P432K. UHF Kit less case $2 1
• P432W, UHF WiredfTested $36

Mod el Tuning Range Price

HRA-144 143-1 50 MHz $49
HRA·220 2 13 -233 MHz $49
HRA-432 420-450 MHz $59
HRA·( ) 150-174MHz $69
HRA-( ) 450-470 MHz $79

Our lab has developed a new line of low-noise
receiver preamps with helical resona tor filte rs
built in. rne combrnauon 01 a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-band inter­
ference in c ritical applications. See selectivity
curves at right. Gain = approx.f z dB.

ECONOMY PREAMPS

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS
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EASTERN UNITED STATES TO:

WESTERN UNITED STATES TO:
• ALASKa " " ao '" '" '" '"AIICE,." ,.A '" an so '" " "AUSTllallA " " '" " zo ao '" i s

CAAal ZO"E '" '" " '" '" " '" " " " "ENGla,.o '" '" '" "'........a .. rs zo '" '" '" '" "I,.OIA '" '"JAPA,. " " an '" '" '" '"MeX'CO zc ao '" '" '" '" '" "PHtl'Pf',,.eS '" ao '"P" [ RTO II' CO zo '" " '" '" '" '" rs
SOUTH a fll,ca '" '" " " t s '"U. S. S.II. ao ao ao au
e AST COAST " zu '" " '" '" z '"' " " " "

""""•"00GMT,
ALASKa " ac '" "ARGE,.T,,.A ac " "AUSTRaliA zo '" '" ao zo "
CANAL zo,.. '" '" eo " " " " eo
E,.OlA,.O '" '" '" eo eo so " " " ao
HA... a " zo '" zo zu " "'NO'A an ao

- " " zo ao "Mu,eo '" '" '" '" '" '" zo " " " " ao
PH'l'PP'''ES zo zc
puellTO IIICO '" '" '" '" '" '" eo " " " " '"
SOUTH A~II'eA '" so " " zo
u. S. S. R. '" " " zo
.... ST COasT " zc so so '" '" '"' '"' " " " "
CENTRAL UNITED STATES TO:

ALasK A zo '" '" zc so zu
AIIOe,.",.A zu '" '" '" " " '"AUSTRALIA " '" ao ao an " "CA,.AL ZO"E eo '" '" '" eo " " " t s
E,.GLAND '" '" eo ao t s " " zu
HA...A" '" ao '" '" '" '" '" " '" '"'''O'A '"-" eo '" '" ao ao '"MEX'CO eo '" '" '" '" " t s " "PHtl lPf" " U zu ao ao
puellTO II'CO zu '" '" '" ao " " i s i s
SOUTH a FR'CA ac '" '" " " rs zo
U. S. S.II. '" '" " " ao

Derry NH
s.r.-in~ tho ham oommonlty with ..... and.-d
"J.uipmon' . W. <I<l<k ond _ """'" major

lines, AEA. Astroo, Aztleo, B&W. Cmhcraft.
H~_C&in. Hustler. ICOr.!. Kenwond, KlM,
La....... Mirage, Mnd oy, bnnb, rot""" ""b1.
and 000_", II.";"",, hour> 9-1 Monday
'''roo~h Thonday••nd 9-5 F'l'iday .nd S.tur­
day . Rinndt!J. 68 W. ....r lIil1 Road, Derry NH
03036: 013-4-5311.

Dallas T X
IBM PC!XT kit>, ",ppI;.,., "'P"rosion prod­
"'-"" yjdon ......."..,. ktt> fo' pay TV , CATV.
..,011 it. bobbyist>' dortronic ploject kiWapp'
_, 101,,", than 9OClO port> In >l<><k: "'m"",;,
du","'•• IC. , di"'....' .. . ,td"" • .........."teo,
toob, a udio••u'omori" . ""bineb, computer

l"'riphoJal•. PI..... write for yo,.. h« 611--pal«
<.'&l"ll' Sabot E'.Joou-ocIim, 136IlO f10yd Rd.,
Ste. 19-1 , D.o.IIu T X 152&3; 7!l3-lflSO (fomoerly
I.E. ).

Albany, New Y01'1<
UPSTATE NEW YORK

Kenwood, lCOM. Ten-Too, Bolden. Cl1!Ilcraft.

La....... Hustler , ARRL, Hy·C.in, MW, MI'].
MI••!!'". Now and ""'" ",ulp.r...... Serving tho
' mateo, mmmu..ty .<I""" 19-12 . Adirondaelr.
EIootronico, 10<., 1991 Central A""""",, Albony
NY l22O.'i, 45fl.0203 (0"" mi!-o w...t of Northw.y
.,jt 2W),

Columbu5 0 H
Th< bi~ and best hom <tor<: to the r.! idw«t
f..'uring Kenwood and other quality fll'O'Iu<'U
with working displays, w• ..I1 only the best. Au·
' hori»<l K,""wood _, l/Di_ 1 Am.o.lftu'
Radio, I""., 1280 Aida Dr., Reynol~ ICe>­
10m.....) 0 11 43068 . 866-t2ll1.

Livonia MI
Cnmpl_ phntnvnlt.ic rystoms. Am.'....' rodio.
~tor. ..'o1lite••nd romputor .pplicotlonsl
Co.ll p.u1 WD8AHO, Enoo.. 1'hoII>",,1..w.,
21600 S<hooko-.It R-.d, U,nni. loll 018150.
523-1&00.

New Castle DE
FO<'I<''l' Au.hnri...JI~I Yo<su, ICO M, Test·
T",. KDK , [ ""wood . AEA. Kantronia;. San...,.
Full li"" 0/ """",,",rie>, No ...J.. ,... in Del.......,.
0"" mil. off ] .1/.5 , Dda Amole\lT Sgpply ,
71 \loado.. a...d, N CastI< DE 19720,
328-77211 .

SanJose CA
&1 ore.", ",,"'est amal"'" radio store. N"",
&. u...J omot"" , ,adio ",1.. I< rrvi<e. w~

J.,.tu.... K. o",oOO, ICO M. AWen. Ya<'SIl , Ten_
Tee, Son"" Ir m.n~' more. S/ul"., 110<1;0, In<"
1775.1. S. Wi,,",",o, Bl>d. , Campb<-l1 CA
95006.370-6665.

Fontana CA

Littleton MA

Compl.te line< ICO M. De nTrno. 1'",,-1'..,.
Mi' ol(l'. Cobi<. Lun.. , l'V'"' 4000 " ""'roni<
proouct< for hobby; .. . technieian..."",; .
""""er, AI"" ell r.dio, I.ndmohil. . ~'on"""

EloctmnK->. 86211 Si..... Avo., •.""....... CA
92.'135. 822·11 10.

T"" rd i. ..... ham >tm...m ng NE. Full li"" of
rc or.! &: Kffiwood. r...., HT, . [)rak•• D.iw••
B&W~. Curti> &: T ,oc keye". 1.•..-..
1I0.tt.,. T.I • • I H~.C. in produ.". r.! 1'.K<
.m[JII ,. Aslron P.S,. Alpha Del.. p<ote<'t01'<.
ARRL &: K.ntT<!n;'" In>tructio o .id>, WbistI....
rada, detect""'. Full II .. of co... filtinll',
TU.----eor.! F.le<1rooi< Cnmm__ 615
C""'t Rd. (R, . 119). Littktoo r.!A OU60.
~_.

Culver City CA
] w" . E t..-t roni", 3919 s.""hoda 1Ilvd., Col\<d
ell)' C A!10236, 300-8000. Trades ~63-1886 Son
Di_. 827_5732 iRl."flO SV) ,

Preston ID
11"", W B7BY"t: h.. !be 1.rgesl nod 0/ oma teur
il"'" in ,...., J"""""amtoin West .nd the b.5t
pri,..,., Call m< lo t all )'OUr ham _. 11_
m "rihuti"' h 18 ~. S..~. P_ ID 83263.
852-0113O.

A'" Next higher frequency may also be uselul.
8'" Difficult circuit this period,

DEALERS G '" Good, F '" Fair, P '" Poor.

Your company name and me<sage can
contain up to 25 words for as little as
$150 yearly (prepaid), Or $15 per
month (prepaid quarterly). No men­
uon of mail-order busines5 or area
code permitted. Directory text and
payment must reach us 60 days in
advance of publication. For "'am ple,
advertio;ing for the March '85 issue
must be in our hands hy January lst.
Mail to 73 Magatine, Peterborough,
NH 03458. ATTN: Nancy Ciampa.

DECEMBER
~ ~ ~ ~ ~ '" ''''1

G

F 3 4 5 6 7 8
G G F P F G G

~ 10 11 12 13 14 15
F G G G F F-P P

-

16 17 18 19 20 21 22

~
F G G-F F-P P P F
G 24 G 25 26 27 28 29
F 31 F-G F G G G G-F
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RAMSEY 0-3100
DIGITAL MUlTIMETER
Rehal>le , ooou'"'o ",g"., f,'eo­
.,,'emenl. a' a n om.. ,ngl . lo",
c"," ,o-l ine co'o' COded W,,,
",,"on• .•peed. 'ange ..,I""hon
• a". ..as"c "1' .land • ,""_
'npu! loe>. ' """"oad p,otec!,.,...
.,... 011 ,. ng... . 31> d,g" lCD d,i.­
pl01 ",,' tl 0"'0 ,e,o, ou' o pOlo"'Y
& '0" BAT oed,ca'o<

849 9S......od. ...d
bal'o'l' 'ocludod- ~ 1I!!t ' 1!;_. . -.--.

c-t.-_ · . ' -

I

• !a­, -~

45 MHz DUAL SWEEP OSCILLOSCOPE
$799.95 *t "" Ra",,,,, lI2'5 .. . ~.., .......... "",.~ ,.....,. "" " " '"' ,", Iud•• • ""'.-,"

...n8' 0"'0' ' ''''' '0 ,,",mo, ,",'" •.-'.... 0"'''", ..", ""'" "SO " "'"" 0' hog" !.o"
q-.cy .-fmm. 01'- ,..,"'.. 'r>c'"""," "".Ie In_, ""klof' •"" 0.0"_...r"" p h"'" '""",,' " 0", " 5 " " ,,, 0.2 "SiO 'u'''' """"."'" .~_ higI> qIMllIy _ on
" .....,. ~n"oc""", • ' "...... ""'''' e'" CH>. U "r"",o' prolM;I...,lucMd
.... """,no' IV "'-1 • '''',,' p.oeI . _y"""''''''"'. Z . ". ,"""' mn'"....·
onco N Ct<', .... 0 '1 ~.....""". " , yO<! •• ''''"''>t, _ga1< ' M__ ou",,,, • """ ,,,,,,,, , """Io' p • uso__ " ..DO... ....... _ , _ , .-.... __-"..... ...._... ..._ ;.;';._- - - - - -

NEW RAMSEY 1200
VOM MULmESTER
C_k tran. ..'an ,",,><I a nd
l EOs w,'"'"" Il<ot_'o , q"a' ,'y
_'e' Ol he' ' . " " ' ''' '"~'lJd<O;
de",be' scale ' 2QK yolt me'".."'g
' 1" """ J'~" m""'fed sc.le ·
po l.""1 ..,,'oh • 20 m."ufl ng
fa ng<>' • " '.'10><0_ • n,qn
,mpao ' "0$" 00.... -
82495'...'- -l>ona<y inch•• .,

RAMSEY 0-1100
YOM MULTITESTER
Comp.e' . nd ,. I,. ble. ""'go"" ' 0
.....'oe. w'de ve'",'y (}1eq"'o><',,....,
Fa."".. ,...olud• • m"',,, baCk
$(.0'0 • "<>C"'.'j<!w<I"'" p"",..,on
"",.. og 00< I • "ou" '" """,'<>ad p,o­
,,,,,,,,,n • a n "lOo' lOW 00$' un" to<
,he beg,"ne' '" o. 0 • .,.,e baCk·up
un"

81995 ' Ht'...d.....d
bal'O'l' I",,'udod

20 MHz DUAL TRACE OSCILLOSCOPE
$39995 *U",..,pa.O<>d o".II1y ., on """".t.DI. p"u, 1M Ramse. usc,no­

"""'"' ""mIlO'.' '0 0'''''' «,.tong hund...oo mo", reaM'" ."",,,<10
• comPOnon, ,..,,~ core,," 10' 'O...' Of. capoeilo r. d ig". 1c''Cuil a nd
d'OOe ,,,,"'ng • TV " d o<> .yne t.Il'" • w,"" baM..""h & h ig h $On';· "9'~ _ on
' i"t• • ,ota,081gr.'",,," • ,,,,,, , PO"'" " ace '0"'''' ' l . ... . n,gn ...- _
se n.." ..,. , -V mode ' '<t9U'.'ed J>OW"' . u""ly ' "" i t..." COl"".""
• roc k..,.<1 'roQ!l'I"ng • US"'_,l6d 110.00 "'" \11I11 It>< posto!l'l. ..._0.otde<'J
odd l S"IO 01 10t.1 otdo. to. Ino""" SI.I<1... M .~

-'
••••

"," 1\ ri' ,," ,;"-
.......~
_, ... 1'1)--­~- ­---..-=--~

CT-70 7 DIGIT 525 MHz
COUNTER
l a ' q"."w.,. t>r••k'''' ou g'' p""" Fea'u,,",
• 31«1quen01 ,. ng... each " 'lh p<@.mp ' du.o'
""'&<lO tHe Il"'@""""' • g.'e OCh."y ,,,,,,,,a'o,
• &>mV@'t>ll MHZ,.p"",,'..,n""."1 • "',,,.
'-equ","oy,a"go • , pjlm .ew'.e,

A 9 " '11" <Oun'e ' ' nol "" n OUlPOO"o,m u...,,. CoOl·
ing ""nd,ad. mo"" • 93'e ono,cal o, • 2'mV @
'50 MH, ',p",.1""".",,,"y • 9 d' g" d'Sj>i'1
• ' ppm accU'OC1 . ~,"pI01 hold ' d".1inpu t>
"',' " p,..m".

ST3',i~
.. to ,iS

CT-50 8 DIGIT 600 MHz
COUNTER

CT-50 ""
RA· 1 '''''0''''' Map' ... ~ ;,.

A ...,...." '. I. b beoc" counte' ""n op".,.... 1,ace,..., "aqu....cy .~ap'..., .. h«h ',,<nO ' 1M! CT·
50 ,n'o • ",g"" ,.-><>u' ' 0 ' moo' any "."",..."
' ,25 mV@'50 MH"YP"""sen.,' ,,,,y • 8" ,g"
d ''''' ' y ' 'ppm .ccu,scy

816 9 95 .,_
. ~BP_. ~,<"" pack , . . • .

CT-l25 9 DIGIT 1.2 GHz
COUNTER

CT-90 9 DIGIT 600 MHz
COUNTER
n.. mo., .....' ,"" "" '.... ' nan $:lOO, Fea 'ufM3
""""lab'. g.'e ",.,... . 9 "'g'IO ' ga'o ''''''001'''
• d"p"y ","d • 25mV@'50 MH:'1P,oa l ...n­
" '''''1 ' 10 MH: to"",b••• ' 0' WWV c. ll b,at;on
• , wm . CCufOC1

814995 _~ 'M'"_AC _pU"
CT·90 k,' .. . ....
0\1-' 0 , PPM o""n "me","", ,
BP-' nlc . d p.c k.

19I.tt5
.. U S

_ odi",,'u• •
AC _p,a ,

GT_70""
BP·. O'CadpaC K.

8119 9 5

-_.. •_.
•

....... $.9.•5

........ ....,.......
AC ..s.ple.-

h'. "'" ' he '.~9" '" .0<" p,."",,' coon' ... '0
0;00 MH: ' 2 01_ p,,..mp ' d,M . by 10 <i,·
OU" 'I' • ..,....11,..11' 25mV@'50 MHI ·IlNC
"""""",,,., • d"ves . ny counle'

85 9 95

PS-IB 600 MHz PRESCALER

........ .. ... . . . .. $3-4.Q!iPR-2 k,,-

The PA-2 ;. ,''''''' 1m """"'U" ng _ " .'gn."
' ,om '0 '0 '.000 MHz • 11.'25 db g.on • BNG
c.,...o&<' o" . g, ' to< . h,1I,og R f • ideal
...c. .....,TV pf mp

PR-2 COUNTER PREAMP

. , .... t-39.tt5
.m. d

0'5-2 k,t. . ,

PS-2 AUDIO MULTIPLIER
TIM! PS·2 '" IM!M1 '''' h,g" "'$04u"""' •..o,o
,o. olu""" m....u,emen" , mu'''p'.... UP ,... ' ,e ·
QUM<1 ' g"••' tor PL '0"" m.....u"'m..m"
• mull 'p" " by 10". ' 00 • 0 01 H, ,,,,,,, Iu" "'" &
oo ilHn " gna' P'....mplCoM ''''''''''

S9l.Q!i
, . • .9$

DM·700 k,'.
!>!P-' p,ot>e >eo.

Poole...o","' q".I". at a nobb.'" pOI"", fH'
'u'''' 'oc'u"'" 26 d,fle ,.ot ,. ng...M 51uoc_
".,...• • 31> ",g" . 1> 'OC" lED d"P'01 • a u'o­
00""0 """,m.' pta""m.o" o,,'oma"< pOlO""

DM-7oo DIGITAL MULTIMETER
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What To
Look For In A
Phone Patch
T he best way 10 decide
what patch is right fo r you
is to first decide what a
pa tch should do . A pa tch
should:

• Give complete control to
the mobi le, a llowing full
break in operanon.

• Not interfere with the
norm al operation of your
base sta tion. II should
not require you to con­
nect and disconnect cab­
les (or flip swhcheslj
every time you wish to
use your radio as a nor­
mal base stalion.

• Not depend on volume or
sq uelch settings of your
rad io. It should work the
same regardless of wha t
you do with these con­
trois .

• You should be able to
hea r your base station
speaker with the pa tch
ins tillied. Rem ember. you
h ave il base station be­
cause there Me mobiles.
ONE OF THEM MIGHT
NEED HELP.

• The patch should have
standard fea tures at
no extra cost. These
should include program·
mabie toll rl.'strict (dip
switches). tone or rotary
di a ling, programmable
patc h and activ ity
timers, a nd fron t panel
indica to rs of channel a nd
patch s tatus.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch• ••
• Without an expl.'ns ivl"

rel'edl(or .
• Using dny FM trencefver

ilS a bilM' stiltion.
• The secret is a SIM PLEX

autopatch, Th ... SMART
PATCH.

SMART PATCH
Is Easy To Install
To Insta ll SMART PATCH,
connect the rnultjcolored
computer style ribbon cable
to mic audio, r ...t:eiver
discrinunator. PTJ". and
power. A modula r phone
cord is provided for con­
npction 10 your phone svs­
f ...m. Sound si mpll"? ...
IT IS !

u n

® ..-462

How To Use
SMART PATCH
Placing a call is simple.
Send your access code
from your mobile (exam­
pie: '73), Th is brings up
the Parch and you will
hear dial tone transmitted
from your base stat ion.
S ince SMART PATCH is
checking about once per
second to see if you want
to dial, dll you have to do
is key your transmitter,
t hen dial the phone num­
ber. You will now bea r
the phone ring and some­
one answer. Since the en­
hanced control sys te m of
SMART PATCH is con­
s ternly checking to see if
you wish to talk, you need
to simply key your trans­
mitte r and then ta lk.
That's right, you simply
key your transmitte r to
interrupt the phone line.
The base station auto,
mdtically stops trensmu.
ting after you key your
mil' , SMART PATCH does
nol require any special
tone equipment to control
your base station. It sam­
ples very high freq uency
no ise present at your
rece ivers discrt mlnator to
dete rmine if a mobile is
present. No words or SyUd'
bles are ever lost.

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
Use SMART PATCH fOT:

• Mobile (or re m ote base)
to phone line via Simplex
base. (see fig I .)

• Mobile 10 Mobile via in­
tercnnnected base sfa ·
lions for extended range.
Ieee fig . 2.)

• Tpll;'ph",ll' line 10 mobile
(or rem ote base).

• SMA RT PATCH uses
SIMPIF.x BASE STA­
TION EQUlPMEroIT. Use
your ordinary bas.. s ta_

lion . SMART PATCH
do..s th is without Inter­
fl"ri ny wit h lh", normal
uS(" of your radio.

WARRANTY?
YES. 180 days of warren­
ty protection. You si mply
can't go w ronq.
An FCC type accepted
coupler is available for
SMART PATCH.

Communications Electronics Specialties. Inc.
P.O. Box 2930, Wintl"r Park. Flo rida 32790
Tpl...pborw: (305) M5·()47 4 Or caD toU-free (800)327·9956



optional modules, one for 435-MHz pushbutton transfer capability to
operation, another for cross-band either of two VFO registers, And
duplex. versatile scanning functions you'd

You can set up your earth station expect from a 'aesu radio.
just about anywhere. All you need Plus you get a lot more extras.
is the n6 and two Yagi antennas: including a built-in speech processor.
435-MHz for transmit and 2-meters all-mode squelch and a noise blanker
for receive. So no matter where your shack

Even as a conventional base is, let Yaesu's FT-n 6R introduce you
station, the FT·n6R is a real standout. to OSCAR 10, The world is waiting.

You can choose from threeoperat-~~ SU
ing modes: SSB, FM or CW Expand
to three-band operation with your
choice of optional modules for 10 Vaesu Elecbonics Corporation
meters. 6 meters. 4lJ-440 MHz 6851 V\l:I lthall '!NJy. Paramount CA 90723
and 440-450 MHz. (213) 63}-4007

Then store your preferred fre- Yaesu Cincinnati Service Center
quencies and modes into the eleven 9070 Gold Park Drive, Hamilton, OH 45011
memories for instant recal l.With (513) 874-3100

The DX is betterout here.
Ask anyone who ownsan FT-726R.

It's true, Linking up to OSCAR 10 is
the one sure way to bring the world
into your ham shack. No matter
where your shack is.

FT-726R owners know. You'll find
them working the world from their
apartments. Attics. And from their
antenna-restricted neighborhoods.

They'll even boast of a signal
quality and OX potential that would
make any 2a-meter operator envious,
Regardless of where we are in the
sunspot cyc le.

In fact the FT-726R IS the world's
most popular link to OSCAR 10

And for good reason.This
2-meter. lo-watt ng gIves you full

cross-band duplex capabil­
ity Simply plug in two

Prices~ specificlit ionS subfect to c h.ln~ without rcoce.
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