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The BestJust Got Be

IC·GC4
World Clock

•

ICOM Introduces the IC-R7iA 100KHz to
30MHz superlor-grade general coverage
receiver with Innovattve leature. Including
keyboard frequency entry and w1refeu
remote contrcN (optional).

This eosy-tO-UI8 and verlO1l1e receiver
Is Idecl lo r anyone wanting to listen In 10
worldwide communclatlon.. Demanding
no previous shortwave receiver experience,
the IC·R71A will accommodate an SWL
(shortwave listener), Ham (a mateur radio
operator), maritime Opet'atOf Of
commercial operator.
. WIth 32 programmable rnetnOIY
channel• • SS8/AM/RTTY/CW/FM (optional) ,
dual VFO's. sconnlng , selectable AGC and
noise blanker, the IC·1l71A's versatility I.
unmatched by any other commercial
grade unit In 1'1 price range.

SUperior hctMvef PMfonnance.
Utilizing !COM's DFM (Direct Feed Mixer),

the 1C-R71A is virtually
immune to toteteeoce

from strong adjacent
signals. and has a

100dB dynam ic
range.

•

Passband tunIng. a deep IF notc h filter.
adjustable AGC (Automatic Gain Control)
and noise blanker prOVIde eosy-to-odjust
dear reception. even in the presence of
strong interference or high noise levels. A
prea~ifier olbNs improved reception of
weak signois.

SPEECH 1 2 3

~ r;:;;.J ~ r:::;;;l
M~VFO • s ,
.a 1m!!! r;;;:::J c:::::::2l

A =B 7 8 •
Oiliiiiil c:::J [;:;;'J c:::l

A/8 CE 0 ENT

IiiIiiiI r:::J c:::l =:J

Keyboard Entry. ICOM Introduces 0
uniq ue feature to shortwave receivers...
d irect keyboard entJy for simplified coeo
tion . Precise frequencies con be selected by

pushing the digit kevs In sequence of fre
q uency. The frequency will be outomaticolly
entered without Changing the main tuning
contrOl. Memory c horYlels may be coi led up
by pressing the VfO/M (rnemcwy) switCh. then
keying in the memorychannel number from 1
to 32.

YfO's/Memorle• . A qucrtz-locked rock
solid synthesized tuning system provides
superb stobility. Three tuning rates ore pro
vided: 1C1-tz I SCHz 1 1KHZ-

32 Tunable MeITtOMs. Thi1y-f'.M:l
tunable memories. more than ony other
generol co-ecce receiver on the market,
offer instont recoil of veer fovortte frequency,
Each memory stores frequency. VFO and
operating mode. and isbacked byan internol
lithium memory backup bottery to maintain
the memories for up to five veers

Opftons, fM. sYnthesized voice rre
Quency reodout (octivated by SPEECH
button). RC11 wireless remote controller. CK1
DC adopter for 12 volt operation. MB12
mobile mounting brocket. two CW filters FL32
- 5()()-iz. and FL63 - 25CHz. and high-grade
455KHz c rystal filter A..44t\.

ICOMPmerico.Inc:. 21 12·116lhA...e NE. Beo/Ieo.Iue. WA Q8C04(206)4~-at55 /33J1 T~0!M!0.SuiteJ07,DoIIos.1X 75234(214)620·27&0
N >IOIIKl~~ opp<:IlOmo.. end~ ro choiqeo W1l1"OU'~ Cf Clt>l9JIIOtI '" lCOM rod!os~.fI«>ollty .~ FCC~~~..........,... R711283



8-3016 REG. $239.95
SALE $1t1.'5

8 -1016 REG. $279.95
SALE $249.115

8·101 REG. $1 79.95
SALE $159.95

8 -235 REG. 189.95
SALES7'.95

0 ·1010 REG. $319.95
SALE $289.e5

BIRD Model 43
Call for price

Most elements
In stock

2M and 70CM in a single package.

BUY A TW-4000A
FOR $599.95

and select two of the following
items absolutely free!

1) VS·1 Voice Synthesizer
S399!>v~...

2) TU-4C sub-audible
tone generator.$3U!> .._ .

3) MA-4000 Du<>-band
Mobile Antenna. $44.9!>,,_

YAN NUYS, CA 91401
6265 S&pulveda Blvd.,

(818) 988-2212.
San OIllgO F*y .. VQory BI¥d

1

W·5f
SALE 5849

W·36
CALL 'OR PRle.

LM·470D
CALL 'OR PRICW

TS-930S
Plus 4 BONUS

"EMS
1) Antenna tuner.

(FACTORY INSTALLED)

2) Me-GOA microphone
3) YK·88C·1 fitter.
4) SP-930 speaker.

REG. $2029 VALUE

$1799
SAVE 5230.00

Call for
price

PHOENIX, AZ 85015
1702 W. Camelback ae..

(602) 242-3515,
Ea.. of Highway 17.

ROTOR SALe
u-no HD-73

SALE! SALE! HAND-HELOS
COMPLETE UNE

IC-751 OF ACCESSORIES

$1229 2 MTR 44OMhz.
IC-OlAT IC-04AT

KLM ~;;;:-
KT-34A
CALI. FOR

PRICE

KT·34XA
CALL FOR

PRICE

SAVEI

FREE SHIPMENT

•

FT-757GX

FT-726R
EXCELLENT

FOR OSCAR

- . - .:,;..---.
~ "! ' ~I ,. ...._

UPS SURFACE (Continental U.S.) (MOST "EMS)

TOLL-FREE PHONE

800854-6046

TR·2500/
TR·3500

TS-430S

CALL FOR
YOUR LOW

PRICES

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

5,... $OUlh on 101 from S.F. Airport

(e.tt ¥>d AnZOf>II~ pIeae pi-. Of"""-.I ......,

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIUE.
STORE HOURS: lOAM ro 5:3OPU Aton.through s.r.

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2520 W. La P alma , 2811 Telegraph Ave ., 5375 Kearny Villa Ad. ,

(714) 761·3033, (213) 860·2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotts Berry Farm. Hwy 24 Downtown. LeI! 27th off -rarnp. Hwy 163 & Clairamont Mne. Blvd.

NEW!

KENWOOD
SPECIALS

TR-7950

:':- -.- ; .,, ?
" '" - -_ ~ J

, -' '" ..

t #l IICOMI

CALL FOR
LOW PRICES

OHHAHD·
HELDS
and all
YAESU

FT.208R ITEMS FT.708R

I · .. . _

I ~ . (!:

VleWS TA R vs-1500A
ANTENNA TUNER

Reg. $399

SALEI Call

..
ov. • AU.....a . ..._ • _00 ' _00. ll..... a.-lns .~ • ""'..... O!U"( • O. (DGl! . , ..,"'" .•• '.oca . __ • NY( • _ . 1IC*l' • "l:NO
PEC>OUI'S • __ • o.s.- . • lOt: NCMl" -.u;1I ..-- . 1l;CIII . J . --..ull 1OOiOICa _ . -...QN( .I.OO':.. . Tl"-O . l'l ...'C . . .... 1IO
..... ·llC· -. · Ilm'(-.-. · • •• · c.. ,.,....·~ . 1"""XlO· " •..-... ..-.... , ' .-...OO _00$..... . 'OOOOU • •~su _

".,.... sp«:.......... d ,ipIOt....""... ..~ c.M. .-J_, • Iiwb",...lIdd ..... IU,
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Known throughout the world l or accureev,
t he 1984 Ollbooks are a bette, value than
ever betore , The U .S. Callbaok contains over
43 3 ,0 00 listings; the Fo reign Callbaok has
over 41 3 ,0 0 0 . M ore than 100,000 changes
have been made In each ed ition since las t
year , SPecial 'e"tures Include QlII changes,
Slle rH Keys, census of amateur licenses,
world-wide QSL bureaus, Internationa l
posta l rates, prefixes o f t he world, and m uch
more. You can 't beat this value! Order your
1984 callbaoks now.

Order todlY!
NEW 1984
RADIO AMATEUR CALL8DOKS

1984
CALLBOOKS

.-
~ . . ... . ~..-...- - -,...-::, .......------'" --.... _-.- ---. - ..- ~ -._--

,.. SlHjIpillo ,~,

Q U .S• Callbook $1 9 .95 $3.05 $23 .00

[] Forelg" Ca ll b ook 18 .95 3 .05 2 2.00

O rder both bookS .. ". u m. time ,.,
041.95 Including shl p Pln9 within the USA.

Order from your dealer o r directly from the
publisher. F orel ",n residents ..dd $4 .55 for
shlppln", . Illinois residents ..dd 5 ... u les tax .

Keep your 1984 Callbooks up to date.
The u s . ..nd Forel",n SUPPlemen ts contain
.... ..ctlvl1y f or t he p,evious three months
indudin", new licenses. Av..Uable from the
publisher In sets o f three (M,uch 1. June I ,
.. nd september I) fo, only $12.00 Per set
lndudin", shipping. SPeCify U S . o r Foreign
SUpplements when ordering. Illin ois res.
l dents ..dd 5 ... wle$ Llx . O ffer void ..tter
November 1,1984.

..... '".;"8 IIba a k .c.

:t Dept . B
925 SherwOOd Dr •• Box 247
uke Bluff,IL60044. USA

Tel : (3121234-6600

UIUMK cIoocoder kil ~ .I I 0 ... coonpoM"l reIar. end
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And you can see it-in color-again and again
when you own the N2NY Ham MasterTapes.

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

Ham MasterTapeS

Ever see a cap discharge in slow motion? You will on
Ham MasterTapes. Ham MasterTapes can perform the
dozens of complicated demonstrations necessary for a
beginner's understanding of Ham Radio Theory.

Finally, a step-by-step course in Ham Radio Theory
is available on color videotape. The Larry Horne N2NY
Ham MasterTapes video course is a unique, effective
teaching technique expertly produced by New York's
leading professionals in studio and field videotape.
D Video Graphics highlight important details.

o Carefullyworked-out demonstrations on video avoid
the problem of getting complex gadgets to work on
command in front at a class.
o Working examples of every ham
radio component, device,or system
covered in the FCC guide can be
clearly understood.

,.,101

•Z

C 1983 N2NY Product ions , Inc
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HELLO, COLUMBIA!

W5lFl went up while I was
off at the Comdex show in las
Vegas, so I missed the f irst few
orbits. Comdex Is a computer
sfow-c-aboot 1,400 exhibits and
5,850 booths this year. That at
lows about 0IlB minute per ex
hiblt-20 seconds per booth if
one does not eat , rest, Of go 10
the bathroom during show
hours, It does not allow t ime to
whip out an HT and try for
W5lFL

Since a surprising percentage
of the successful computer
firms are run by hams, I had a
steady stream of 'em coming to
the Wayne Green booth to say
hello all through the show. Many
of these chaps got tired up by
my editorials back in 1975 and
1976 when I pointed out thai
hams had an edge in computers
and that microcomputers were
going to turn out to be a huge
business eventually.

Once back home, I checked
with the managing editor of 73
to find out the Columbia orbit
schedule, Armed with that and
the frequencies to be used, I
headed 10( my ham shack. Spill
frequency can be a problem, but
fortunately I had the KlM
OSCAR rig handy.

The repeater antenna should
do the job okay. 1 hooked i t to
the KLM and start ed looking
through the plte of m icrophones
fOf the right one. I tried one after
another wllh the four prongs.

change at every turn. But de
spite these serious handicaps,
Vic was making progress.

Vic, like pa st president Herb
Hoover, Jr., was interested in
what he could do for amateur
radio , We 've had a serious loss.

Vic was ali ve, and it becomes tr
relevant now that he's a silent
key.

What a relief it was when the
ARRL board elected a pres i
dent with some bra ins and with
more of an interest in helping
amateur radio than basking in
the glory of being president. Vic
didn't see the presidency as an
honor, but as a cha llenge.

He had his hands full , keep
ing him from being able to
make fast headway. On the one
hand, vi rtually all of the dedi
cated league old-timers had
gotten fed up with Baldwin
when he was Genera l Manager
and left HQ. And there were st ill
far too many cw.torever oro
t imers on the board, fight ing

e st, OF THE MONTH
To enler ~our OSL put i t In an en~elope along wllh ~our choice 01 • book trom 73's

Aadio Bookshop and mail i t to 73. Pine Street, Peterborough NH 03456. AUn: aSl of fhe
Mont h. Entr ies nOI In en....lopes Of without a book choice will nOf be accepl ed.

VIC CLARK W4KFC

News that Vic, the president
of the ARRL., had died of a heart
attack reached me at Comdex. I
was very sorry to hear that , for
Vic was undoubtedly the best
president the League has had
In many, many years. Indeed,
I'd been working with him on
the FCC's Nat ional Indust ry
Advisory Committee just week s
ago and he had given me a lift
to the ai rport after the meet ing,
giving us a chance 10 talk in
priv ate. I had a lot 01 hopes that
73 and OS T would be able to
work more closely as a result of
our ta lks since It was obvious
thai our end goals were simil ar.
Obviously, that wasn 't any
th ing I could writ e about whi le

COng,alulations 10 V",le D. Winninoham KBVW 01 Fenl on MI. winne, 01 au'
Ii"t " Enc<Xled eooe" conlest (January. pages 46-50). Othe, lop finishe,s (In
ordar1 were Perry Donh.m KK2Y (Barneveld NY), Doneld Bailey KB5BO (Nocon.
no. O.vid Rollins W1ILN (Les Vegas NV'j, Ron Sinel. lr KA1KTl (Epping NHl, . nd
Paul Gili N1CES (BrooI<hne NH).

The solution is: ~F'RST OECOQING MAILEO BURNETT YIELDS FIFTY
OOt.i.ARS.~ No, _ 're no! going to tell roll lIow to gM il . Yes . ""wirw>ing I'l&m ~

sounds a lillie f lSl'ly 10 .... 100.

W2NSD/i
NEVER SA.Y DIE
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• S S B monitor ctrcun.

Optional Ac cessories:

• A T·930 AUIO. a n ten na tune-r.
• SP-930 External speaker with

selectable audio nners.
• YG-455C-I (500 Hz) o r

YG-455CN-I (250 Hz) p lug -In
CW filters for 455 kHz IF.

• YK -88C-I (500 IIzl CW plug-in
ntrcr for 8 .83 Mllz IF.

• YK ·88A-I (6 kHz) AM plug· in
Iuter for 8 .83 MUz IF.

• SO- I rom m en-rat grade T CXO.
• M C-42S U P/ DOWN hand mtc.
• M C-60A deluxe de-sk m tc .
• M C·SO desk top UP/DOWN mit'.
• M C-85 multf-Iunr-uon desk mrc.

• SSB IF slope tu n ing. allows
Independent a dj ustm e n t of the
low a nd/o r hi~h fre q ue ncy
slopes o f the IF passban d.

• CW VBT a n d pitch control. v e T
tunes (Jut inter fering sign<l1s. C \\,·
pitch control shl fls IF p ass-band
a nd h eal In-que-m-y. "Narrow
With'- niter swtuh.

• Turn-able, peak-type audio
filler for CWo

• AC power s u p ply b uill -In .

• Ft uorr-see m rube dll!:ital display
noo IV: rescfuuon. modmabre 10
10 IIlI with d i~lla l l zed sub-..t'a lf',
in 20 kllz "t t'p"

• HI" speech proce-ssor.
• One year limned wa rran tv.

SSB/CW/FSK . 80 W on AM .
SWRI Power meter.

• Avallabk with AT 930 automatic
anten n a tu ner b u ilt-i n. o r ,IS an
option. Covers M-IO mete-rs,
tm-ludtnn W,\ HC ba nds.

• CW full break-in . CM OS lo~ie IC.
p lus reed relay. S wuch able 10
semt break-In .

• Dual digital VFO's, Irj-Hz steps.
mehides band Information.

• Elghl memory ch annels. Stores
frequency and band data .
Iruernal battery memory back
up. est. I vr. life . (l jatte rv n ot
Kenwood supplled .l

• Dual mode n o j'>l!' blanker. ~B- 1.

w ith threshold con trol. for
· p u b"f·· noise . ~B-2 fo r
" woodpe-cker"

'DX-t raord inary" ...
•uperior dynamic range,
iuto, antenna tuner,
)SK, dual NB, 2 VFO's,
feneral coverage receiver.
" superlative, hlgh-perfonnance.
I1I soUd-state HF transceiver.
h at covers an Amateur HF
tands, and incorporates a 150
:Hz to 30 MHz general coverage
ecetser baving an exeeueee
Iynamic n.Jl2e .

-9 305 FEATURES:

160-10 Meters. wnh 150 k'I.~ -:lO

MII~ gt'lleral coverage rccetver.
Cove-rs <111 Amate-ur- Irr-qm-m-n-s.
plus WARe, on SSB. CWoFSK .
and AM . UP converston digll<il
PI-L ctrcuu.
Exrefh-nt receiver d v nannr
range. l)pkal tw o -tone d y n amic
rangt:".l00 dB 120 mete-rs, 5O-klL>:
spacing. 500 Uz C\ I,.· bandwtd th t.
:All solid-state 28 vo lt operated
final amplifier. Lowest 1M distor
tion . Power input 250 W on

Optional accessories:
• I'S-4:10. PS-30 o r KI'S-21

AC power suppln-s.
• S P-430 external speaker.
• MB -430 m ohue mountmg

b ra cket,
• AT-250 automatic antenna

tuner, 160-10 rn. ind oWARe .
• AT·I:30 compact antenna tuner.

80-10 m. met. WARC.
• FM ·4 30 FM untt.
• YK ·88C (500 liz) o r YK ·88CN

[270 liz) CW nucrs.
• YK -88SN U .8 kHz) SSB Illte r.
• YK-88A 16 kHzl AM filler.
• M C-42S UP/DOWN hand rruc.
• M C-55 18 PI mobile mit'.
• MC·60A deluxe desk nne.
• M C-SO desk top UP/ DOWN rmc.
• M C-85 multHum:uon desk mk.

• Memory Scan .
• Pro~mmmablt' automauc ba nd

srun width .

' Dig ital DX-terity" ...
:;eneral coverage,
Superior dynamic range,
2 VFO's, 8 memories,
Scan, Notch, COMPACT! • IO-Ilz step dual dIgital V}O"O'S. • IF s h irt utrc-utt Iormtntmum QRM.
: om bines compact styling with Ope-rate tndcpendentty. lm-lude • Tune-n h lr- notr-h filler. br ult.tn.
stat e-o f-the-a rt c ircuit design ba nd an d mode rntormanou. • Narrow-wide nncr selectio n on
lDd perl'ormance . Dial torque adju-aa ble. Ste-p SSB and CW Inuer o puonatl.

r~ 4305 FE TURES' swlh'h for IO-H z o r 100-Hz ...teps. S h b llt-I.,- A . A- n s wuch s h ifts ·B· \'FO 10 • . pe-e-r- pron °!>.',u r, Ul -m.

• U:;O. IO me-ter-s. with 150 kHz-3D ",\" VFO frequency a n d m ode. or • All -.olld state. Input rated 250 W
, vro ' DCK " PEl' o n SSB, 200 W DC on CWo.\-1I1z ~c rlt"rd.1 cove ra~e receiver. v ("(' versa. Y - " . ~ sw It- I.

I'l l " f - P Fa r m m uv UI'/ 120 W on Fl\-1 lopuottall . 60 W o nCtJ\'t'r.; all Amateur requenctes . m Y u e ( _.
I'('WN "a ' U" , m wttt AM . O . ...-ratcs on 12 VDC or o nplu-, WARe . UP-conve rs io n . I I <0 S f", T ,- -

"

,
U ' '' ' ' ( ) I ''N ' ' 120 VAC. o r 220!2 .}0 V,\C wund l¢llall'LL cm-un . o p ona , • III crop HIlle.

op t io nal ('5-4:30 AC power
• E i</h l memories sto re freqIWIH'Y. I... - supp y .

mode. and band data. 8 th
un-nmrv stores HX /T X fre - • Ftuo rr-sccnt tubr- digital displa y

indlca ltOs frequr-m-y 10 100 liz
q uenctes tndepeuden uy. no liz modtflabh-I.

• Lutnuru battery m emory bar-k-u p . • All mode squelch ctrcuu. butn.rn.
l Est. 5 yr. Ii ft" .1 • Built-In norse blanker.

• HF aue-nuator 120 dBJ.
• VO X ctrcun. plu... sem i b renk-In

with s ide-to nto.

• USB. LSB, CWoAM , and
FM topttonall all mode.

• Compaf:l lightwf'lg lu design .
on tv 10-5i8 /2701 W x 3 ·3/4 IH())
II x 10 -718 (275) D . mches Imml:
on I\" 14 .:3 100. 16.5 k g_).

• Superior re ceiver dvna rmc m nge
wun Dyna-Mtx h igh ecnstuvnv
direct mlxln~ system. .

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Compton, California 90220
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SPECTRU/tf
Export Orders Welcomed

AVAILABLE WITH

• Autopatch, w/Revers8 Patch & Land
Line Control

• Touch Tone Remote Control Func-
tions

• Various Tone & Timer Units
• " Emergency Power 10"
• Duplexers. Cabinets, Antennas, etc.

for a complete system

SCR 4000 SUPER DELUXE REPEATER
WITH OPTIONAL CABINET & ACCESSORIES

,,

• •

• •

Also 150W VH F.

•

•

•
•

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

•

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

I[, iiJ-')
• 'I;;l • ••

" " •
•
• I)

• •• ••
•

• • •
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\ . - -'

r -
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• • •

SCA100W UHF AMP w/companion
SCP30 30A Power Supply.

Both Super Heavy Duty!
There's never been a better t ime 10 buy a
Speclrum Repealer or Link Equipment.
Deliveries are prompt, with some models in stock.
And, with the introduction of our New 100W Re
peater AmpiPwr. Supply Package and UHF Rcvr.
Helical Resonator Front End Assembly, we have
the best performing, most complete line avail
able!
Go With The Leader! Call or write today for a
brochure & prices. Sold Factory Direct or through
Export Sates Reps.

---.,....-..-

F.e .c. TYPE ACCEPTED FOR
COMMERCIAL SERVICES

• The widest line of Repeater/Link Equipment
• The Highest Performance-by far!

• The Finest Quality

SCR77 Basic Repealerllink Xcvr.

Spectrum's Got ·

611:1 a,.r:CTltUM COIIIIIHHHCATIONS

1to.eu.'4- 7~ 7Gffle 76-~7w 1tUAJ.
- 7ea- ''7~ OU 'J::.~"

-~ 7w "~S~"fPUt'~~

'fi ~



10M ALSO
AVAILABLE

SCT410 XMTR_ASSY.

SCT1tO Trensmltter A..embly
• SeT 110 mounrlld m s' ''e lOfHl ltous.ng

• sa..... as u """, on SCR IOOO
• Compilltely aossmbkl. • 'F. ' . caps. 50239 conn

• 10. 30. Of 15 Wt uni t

SCTt 10 VHF Xmtr/Exc lter Boerd
• to WlI O utpul 100 ',. Out y e yCItl'

. In lon lle VSWR p'oo'
. ' .... FMIOf • • C audooqualll,
• Designed S9'K,hcaU , ' Of conlon""".. ' pI' _

voc e V...y lOw ,n " w ' " I" """ .... -.

• SpuflO<ll 10 d B Ha" n o n oc .. eo d 8
. W l t h ~"" . ta l
• BA·IO 3D Wl- Amp _<d & Heal Stnlo. 3 sec L P

f,lt... " ,el p. , sensor. BA'S 15 Wl- unil a l...

ava ' labW.

sc'r 410A UHF Transmitter Bd. or Assy.
• S,m, lar 10 SCT1 10. 10 WIS. n.om.*eNow jncludfts " on board" ptOpo,

'ional X'al OscJOvftn ci,cuitfY tor re,y
high stabili ty!

• BA..o .,W. UHF AMP. BD. & HEA' SINK.

@-- - - - - - _..~
~.;', CoC'-.,:r -~.- .

TTC300 TOUCH TONE CONTROLLER
• Uses~ high quality Xlal Cootrol led

[)eo . ...... Ie. Wftligtl immunity to la ls lng
• e- QCIes all 18 digits
• 3 ONIOFF Funct ions pet" Main Card. Easily

expandable to any no. of funct ions wi Expan
_Canls.

• Field Programmable via plug-in Coded Cards
• 3 latched ONIOFF Octpcts, or" Pulsed Out·

puts, or a combination thereof.
• Transistor Switch outputs can directly trigger

solid state circuit ry or relays, etc. lor any
type 0 1 control funclion.

• lnterfaceable to Microprocessor Controllers
• Low Power Consumption CMOS Technology.

5VDC Input.

CTC100 Rptr. COR fimedControi Bd.
•~. !JOlod Slate I;OfI1ro1 tor <pl' COfl. - Hang '

f _ . ~f .......out· · f _ . TIl Sl'>u100w~. etc
e lno::ludes tnpwlS & OutpulS kw pa.... contools & lamps

PSM·1 Repealer Power Supply Mod Kit

VHF/UHF LINK CONTROL RCVR.
Complete Shielded RX Assy.

With 19" Rack Mount.

PRM200 PO." Supply Flit...
C8p1Regul.torlMeter1ng Ba.rd

• A. used In Ifle SCR1000 81 main perl of

138V[)C,6A Pwr. Sply

. 6 HI Q R~IO<S ..ill, Lo N..." " '"• •Sloo Amp 11 M 00
220 MHI I_

• E , I ' -'Y "",pIUI<I ' . ..... ... ,In "Wny ......<tty VH F " ,,"s""!
"'"" 10 " " ......",, - 1_ ""lot b.ond o.oQfW lS

10250 CW 10 & Audio Mixer Board
• • Input M' Mix.,. & I.Dcal Mie. amp.
.~ 0'6'001'1'-250 brts/chaI'rIel.
• Up to . diHerBnI 10 channeIa! AF Mute circulI.

• Many other 1....1.... F..::ta'Y~

• P 'G'•• 11 0 .......~,,_ ... - ..." .... .......,.. logt>all
___ , loss ' y n 0 1, .." bf' .."",,, "'~ t....., 0 ' I4<QO'

.. .~..,.... c ;o., I. I,"....,

. F(I' SCR1lXlO (I' ACR4OCO. Rep!llC8S Dw1lngton Pass fr.
kr ImprtJYIld reliability.

Repeater tone & Control Bds..
F.SCRHIOOlolOOC) . CTCUllrlD250 ...,.

• f MR.' - K__.. K • -f... Out Wa.........
f_-84.

These are professional "Commercial Grade" Units-Designed for Extreme
Enrironments (- 30 to 60· C.)

All Equipment Assembled & Tested. For 10M, 2M, 220 MHz, & 450 MHz

lightning Arrester For SCAP
• Gas Oischaroe TUbe Sh unts phone line

su,ges to g.ound

• Handles up 10 20.000 Am ps !

• n Ut Be s t "".ice a va ilab le to prOlecI Au
topalch IIqu ipment f.om lighln ing dam·

a gll. $lHlO +SlH.

New FL·4 UHF
Helical Resonators

-

CornpIete Receiver Assemblies
Rc:w: 8d. mounIMIn ..,..llowl~

Compl.t.', . l m Dld & I. S led , . JF T ca p• .

S02JII conn
As u sed In Ih<> SCH 1000 Read, to drop ,nlo ' OUt

" ' . ' e m' S
UH F Rcw. Assy. Now " va ila ble wlSupef Sharp~
FL~ Helical ResoniIlor$. Gfeally reduces 1M &
~oul of band" Intetlerence!

IMPLETE SHIELDED ReVR. ASSY.

VHF & UHF Receiver Boa rd
SCR 2QO.VHF SCR 450 UH F

1'01.'" .""'IN:N DH/o'"
e Pol. F,o n l End F IIf ....,d e dynamic

"noe-''''I,I(:•• ow..lOM!. SOUfIOU' Re'sp II

'Ilol.'
Sen. 03 u 'l/12<1BSINAOI,1l
Sel 6<:18 ., " II S IIHI . l JOll 8 .. :< 3OI\.1·il (8
Pole Cry.t., • •Pole c......OC F ll rs

OS MiM.-.OiKflmi"" Qf &. DeriIllion MI' . Outputs!

b e: . audIO q uall t,' F.." i!oQU<fkl'l' ...1O.00Cl5"4

Cry.T.' r's.._ S/l"P ~ II' " " • • /SO • • all .'

RPCM Bo.rd
' UseO _ $CAp -., 10 poovooe "~se Palch

a nd l ancll ll\e' eonl'ol 01~~., .. ,

, Incl_ , 'and 1,1\e' ."'_""'9 CotC u ." ,

I PrO¥lOe$ a ll tMlaoc "'I~tch Iunctoons
os.c..we 3 DIg,t Accns. I AUK On-{)tl luncloon .
AudIO AGC, BuIlH n I_S. alC BNul,lul AudIO'

.al +NMbtI bel a lSO ....,_

'Wrl1.~IIOf _ .,1. and a date...-

C.II, Of
Send 'Ofa.,. S"",.,CORP.COMMUNICATIONS

INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! .» 68

Norrostown. PA 19403 • (2151 631-1710



In Search of the Shuttle:
Fun, Frustration, Fatigue
From Maine to Hawaii, our special correspondents

gave W5LFL their best shots. Thank them.

•

~oy Neal K6DUE

10 73 Magazine · March,l984

K6DUE
ROY' NeiIIJ K60Uf
'Be...,
XlOO Well~ A__

e..t.It CA 9l'SlJ

O wen Garriott was f lying over
California when I heard him.

It was his f irst time OIl the air from
Columbia and he was full quieting
on a hand-held with a rubber duck·
ie. He was~ California and Iwas
in a hotel room in Nassau Bay,

texas, fifteen hundred miles away.
It was a moment of incred ible ela
lion. We had done it! After more
than 20 years of tlying, WE HAD
DONE. IT! A ham was operatin g
from space and a lot of people had
made it happen. each contributing
according to his expertise.

In the beginning, when NASA
first flew its funny little (early)
satellites, we hams had a field day,
listening to the signa ls from space
and watching orbi ting Echo ba l
loons blinking like sta rs in the twi.
light as we bounced signals off
their sides. And we amateurs sug
gested to the the~new Space Ad
ministration thai the Ama teur
Radio Servke could form the cadre
of iI ground-b.lsed trilcking net
work for all kinds of protects. We
had coeretces end equipment and
the will to participate.

But NASA. in that era, was ex
tremely bcreaecranc. They ignort"d
us. Short ly before Aliln Shepard
flew the first manned mission, Col
onel John "Shorty" Powers spent
an evening at my home while I
worked twenty meters. Paths were
open worldwide that night and he
talked with stations in Aus tralia.
South Africa, Europe, and South
America, Powen took notes that
night and went back to Pro;ect
Mercury. As its Public Affairs Of
ficer, he bad influence . He recom
mended formalizing arrangements
through the ARRL to form an emer
gency Of backup communications
netwOl'k with the Amateur Service
and using beacons on board the
spacecraft

The NASA ma~t of that
time refused to listen to Clnyone
outside the a.gency. That's the same
management that turned down a n

offer of a mi llion dollars from the
television networks at the outset of
the Gemini Program to be used to
provide on-board video. We were
told, " If you want to give a m illion
dollars, we can find better ways to
spend the money." Today, by com
parison, NASA provides very fine
television indeed. pardy as a way
of maintaining public interest in its

bud"."
As time went on, Doctor Owen

Garrion became an astronaut and
so did Tony England, What set
them apart from other members of
the corps was that they were li
ce nsed amateur-radio operators,
WSlFL and W1IQRE, respectively.

In 1972, Garriott was named to
fly ... in SIr. y/ab, fOf two months in
space . He a nd a dedica ted group of
hams at what was then the Manned
Spacecraft Center in Houston ap
plied for permission to carry ama
teur rad io into orbit Dick Fenner
W5AV I even figured out how to do
it technically. After all , W5LfL
would be up there fOf quite a while
with enough free time to enjoy a ht·
ue relaxation. They were turned
dooown again. No room fOf an anten
na, the possibility of RfI , and lack
of power on Sky/ab were c ited as
reasons, but the fact of the matter
was that no one at NASA was on a
h igh enough administration level
willing to accept the responsibility
of making a decision.

As a network correspondent spe
cializing in aerospace and a pro
ducer who managed the pool radio
and TV coverage for the combined
networks of the world on the Shep
ard flight and Apollo 11, the second
flight to the moon, I have known
most of the principals at NASA. I
worked with them, covering the



WSLFllOG
(Preliminary)

If you at1empted to reach W5LFl and you'" callsign Is not in
the first list, look klf one resembUng it in the list of incom plete
calls. To claim a contact, send as much infonnalion about you'"

transmission as possilSe to AARL Headquarters., Attn: W9KDR,
225 Main Street, Newington CT06111.-Tnx W9KDR and KB1N.

~ a time, accepted the basic
concept on my first phone call and
promised 10 do his best to steer
it through l eague channels. We
talked about a videotaped docu
mentary to be mede under ARRl
aus,pices. Our NASA friends ~g

gested it would help in getting the
agency's final approval. For the
Amateur Rad io Service, it would be
a way of telling everyone in Owen
Can-ott's own words what he was
trying 10do. And, if we also showed

what ha m radio is all about, it
might even attract the public.

In November. 1982. I sent a letter
to Vic which he took to the Execu
tive Committee. wbere it cleared its
first hurdle. then it went on to the
Board of Dire<t~ where "Ama
teur Radio's Newest Frontier" was
authorixed and its financ ing ap
proved. Dave Sum ner K1ZZ ac
cepted the project as the league's
General Manolger aed almost im
mediate ly became an e nthus iastic

supporter. Dave was another of the
key figures that guided the projeoct
and made it happen.

In california. 01 group of ama-
tecrs who are also ~gh tele
YJSIOO professionals volunteered
theit seevsces. Bill Pasternak
WA6ITF, a master maintenance
techn ician at Metromedia in Holly
wood, became Technical Supervis
cw and Field Producer for the docu
mentary. Alan Kaul W6RCl, NBe s
Nightly News West Coast Producer.
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Orbit 71
W5U-Z
WA7--V
WB5-B
-SAN
W05CG
WMON

Orbit 97
KSA-

OrlJlt 111
0E7U
OL9
HGB-N
OHOAA-

Orbit 113
WA4N
K2U

Orbit 130
WABG
K5-V
WM--
WA2I/W

OrlJlt 134
KA7
KR8
NBC
W4-

Orbit 135
WIl5t--J
--6E
K5O

-'IX
Orbit 144
-XC
W04
KA1
- 00
- A-A
- 1OCR

OrlJlt 145
-ZPR
WB2JS
-YW

Orbit 146
W7
VE3J 

Orbit 149
VE3
WB9C

Orbit 150
WA7
A01-

"Heard on ON

WABYBT
WA7BJU
WA70PM
WA7JUO
WA7f'OS
WA7UIB
WABKEM
WABMTI
WABTXT"
WBQSWD

W"nw
WB20NA
WB4EMI
WB4YJC
WB4YUO
WB5AZJ
WB50SH
WB5roN
WB5RRR
WB5VZL
WB6OEO
WB60TR
Wll6GYE
WB610K
WB6NOA
WBaNWY
WB8PAT
WB9MSV
WOlIFOY
WD4FAB
W04IYS
W04KSN
W04RJI
W04VCS
WD5BPB
WQ5IFB
WD5KBZ
W06AUS
XE1AlO
XE1FV
XE1TU
XE2RCP
YU7KN
YU7MAU

hc:a,4J'fete calls
Orbit «J
W5V-
KA-
-AJW

OrlJit 56
WA7RV
W7Q-

W5PNY
WSRRR
W5UN
WBKH
WBI£V
W6YBL
WBYX
W7AW
W700H
W710
W7KMF
W7FN
W7SW
W7KYN
WBAC
WBFOK
WBGUS
WBWN
W9KOR
WAGVJF
WA1BAR
WA1FCK
WA1JXN
WA1PSl
WA2BSH
WA2CHY
WA2SEF
WANMS
WAYNL
WMBEV
WA4BZJ
WMEWA
WMGIJ
WA4KXY
WA4LZR
WMMMD
WA4PlR
WA4SBC"
WA4TNVIKL7
WI>5AFQ
WASDBY
WA50XR
WA5NOM
WA6CFM
WA6IUM
WAGKNR
WAGPEV
WAGRLV
WA6SGK

VE1BB
VE1CAW
VEtCGY
VE1(X}
VEtUT
VE3BNA
VE3BNO
VE3KlW
VE3t<RP
VE400
VE7BOO
VE7CYB
VK1BX
VK1DF
VK10RR
VK1RR
VK1ZAH
VK1Z1F
VK1Z0R
VK2KPG
VK2PMN
V0 1BK
V01Dl
V01FP
V01FR
V01GG
lNGPHO"
WlIPN
W1AW
W1PSG
W2EFl
W2GOV
W2JNO"
W2NQ
W2PAU
WJDNG
W4AQl
W4BE
W4KYL
W4MQP
W4O(M

W4ROA
W4WJ
W5FF
W5GEL
W5HTK
W5HUQ
W5LFG
W5WU

KS1S
KT1U
KXOO
KXBC
KY4Z
KY7B
NOCOX
NOIS
NOll."
N2EK
N4GAN
N4HY
N4JBK
N5BLZ
N50DT
N5EZM
N6AVR
N600
NGECl
N6JM
N6NB
N60P
N6RJ
N7AAP
N7BHC·
N7OOf'
N1WS
N80EJ
N9GA
NG5P
NM51
NN6E
NR4P
NTllG
OE6WJG
OE7FRH
OF2XN
QH3XA
OK1DFG
OK10lG
OK1KRA
QK2BOS
0K3CGX
OZ1DPR
OZlELF
SM2KT
SM4CW
T130JT
VE1AFU

KSAOO
KSCAY
KSIH
KSOKG
KSOXE
KSOHF
K60YO
K6GSS
K6LY
K6MYC
K6TDR
K7GU
K7NO
K7SMV
K7UGA
KBCS"
KBKNT
K9BI
K9HMB
KAOPGN
KAOY
KA2B1U
t<A4WJA
KA5FPV
KA60QZ
KA7GHR
KB4CRT
KB4WM
KB6AMN
KB6TN
KB6V
KC4P
KC7EM
KC8KE
K05JH
K06LQ
K071Y
KOlAF
KE5C
KE6VK
KE6XJ
KAlM
KF4SX
KF6Z
KJ7L"
KNQL

KN20
KQ50
KQ5W

AMS
AB7C
AE7Q
AJ6L
AL7W
CE3CKE
CE3AH0
OC6SN
0C6AH
OC8AM
0F6UQ
llG6NAA
OJ1U
0K6RJ(

DLaDAA
DL1YCA
OL.9GAK
Dl9MH
EA3AWD
EIOATS
EL3FI
F1FVX
F5AO
F6AVG
G4UYL
G60EF
G6EGY
GMBNXC
GW60JK
HH2CX
11NRF
15FBP
JYl
KOUR
Ki RI
KORZ
KlIKN
K1PAD
K1PXE
K21BP
K20VS
K2RIW
K2TT1
1001
K3NV
K3PGP
K3TC
K4GFG
K4JT

space program from the day it
began, but my repeated requests
and suggestions concernIng the
~sible sefVice of amateur radio in
space fell on deaf eers. While the
Air Force and the European Space
Agency provided launch vehicles
for p;ggyoock rides that put a ma
teur satellites into space, no one
was able to dent the consciousness
of the higher powers in NASA until
the space shuttle.

With the advent of the shuttle,
the door began to open. Space
should be a ll thin gs to a ll people
and NASA's c hanging management
wanted to investiga te ways to
make that happen.

Among the key men in manage
ment 01 the new regime, in charge
of the shuttle program for the
Space Administration, was AF
l/Cen James Abrahamson, "Abe:'
as he is known. is a man of im
mense imagination with great abi lt.
ty in the engineering world to get
things accomplished. He a lso is one
of those rare individual ~ a pub
lic figure who is willing to expose
himself frequently to the media .

And so it happened tha t I wa~ do
ing a rather routine inte rview with
the Ceoerel last fall, during a mis
sion, During a quiet moment, whi le
the camera crew was changing lo
cations, 1 launched into one of my
favotite themes. "Abe," 1 asked.
"has anyone ever mentioned bam
radio on a space shuttle to your'

"No," came the answer, '·but I'm
interested. What do you have in
mind?"

And so it bega n. We went on
with the interview; when it was
finished, we went back to discu ss
ing the Amateur Radio Service. I
sbowed him my 2--meter trersceo 
er . We ta lked for perhaps ten m in
utes. then General Abrahclmson
said: " I like it. Roy. Why oco't you
get a formal proposal together. If it
makes sense. I'll approve it..

I floated out of the office and.
quite literally, ra n across the cam
pus 01 the Johnson Space Center 10
the office of Chuck Biggs KCSRG,
the Chief of Public Services. We
called Doug Ward WASSFY, who is
Deputy Deectoe of Public Affai~

at the cente r. These men had been
major supporters of the move to
get ham radio into space over the
veers, and now it was t ime to start
moving on what could be the most
exciting DXpedition of a ll time.

We decided that the pro;ect
would reqJire sponsorship 10 stand
any chance of approval... a nice.
clean. nonprofit sponsorship such as
the Ameriean Radio Relay Leagee
could provide. The l~ and 0th
ee advison at NASA Headq.Jarters
soon ;added a partner. the Amateur
Satellite Corporation. AMSAT, 10
handle technica l details in discus
sions with NASA.

Vic Clarl, that brilliant man who
was President of the l eague for too



produced .......mateur Rad io's New
est Frontier," and Frosty Oden
NbENV, who wins awards as a top
editor at CBS. turned our tapes into
a highly professional p itd:age.
Howard Marl WflQZC reproduced
them by the thousand and Pete
O'Dell KBl N took care of the d istri
bution through the league's Board
of Directors. The tapes brought am
ateur radio in orbit another big step
forward .

But all of that wa s predicated on
N.....S..... approval , and the politics of
the agency present a fascinating Il
lustration of what it takes to make
things fly in govemment c ircles
~days.

Doug Ward forwarded a memo
to Brian Duff, NASA's Director of
Publ ic .....ffairs at that time. Duff as
signed DK:k Daniels W4PUJ. ot
rector of Management Support at
He;adqo.mers, to study the protect
It was at th is point that Daniels
made the recommendation and
AMSAT joined the project Bill
Tynan W3XO for AMS.....T and Dick
Fenner WS.....VI for the Johnson
Space Center put together a draft
proposal. It was a wonderfully w0rd
ed document that stressed key fac
tors. The project, it sa id, would ap
peal to the youth of the nation. It
was finnly supported by prestigious
orga nizat ions and made technical
ly practical by advancei in technol
ogy such as tiny transceivers and
reliable batterv packs that could be
space-flight qual ified.

Duff gave the draft proposal an
enthusiastic endorsement and for
warded it to Robert. ..... Inult, the .....ct
ing .....ssoctate Adminisuator for Ex
ternal Relations...... lnun endorsed it,
dependent on " the various con
stra ints in operating the shuttle."
He referred the documents to Gen
eral ..... brahamson and to Ge rry Grif
fin, the Johnson Center Director.
.....nd now we had come full cycle.

Owen Garriott WSlFl was
scheduled to fly on ST5--Q in the fa ll
and that, for a time, looked like a
fOddbiock. The cargo was dedicat
ed entirely to the European Space
A.gency's Spacelab a nd the mani
fest had been closed for months.

Center Direc tor Griffin lent his
enthusiastic support, clearing the
hurdles of astronaut assignments
and Uaining and authorizing super
visors to permit Dick Fenner
WSAVI and the many other hams
at the center to go about finding,
designing, and testing equipment
10 e nsure compatibility.

When the paperwork reached
Harry Kraft, the Spacelab Program
Manager at the Marshall Space
Flight Center, he was approached
by a number of ham operators on
his staff. They convinced him that
the project was worthwhile

From the outset, the elq)efiment
was earmarked Publ ic .....ffairs and
was to be conducted at t imes when
il would not interfere with Owen's
Spacelab duties.

Ward, in Hocstoo, was a key
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figure In guiding the project
through the shoals of all these
politics and, more than coinciden
tally, keeping Owen Ga rRott ad
vised as the logjams werr clea red .

And finally ... on April 16, 1983:
Vic Clark and I were in Siouk City,
Iowa. at a ham conven tion when he
got a telegram. If the equipment
could be made to worl< compatibly
and if no other complications were
discovered, permission was granted
to fly an amateur z-merer trans
ceiver on the flight of 515--9, to be
operated by Dr. Owen Camo n in
hi~ off-<luly time. I remember Vic's
e nthusiasm and how quickly it
spread to the hams at that conven
tion . It was an enthusiasm we were
to see repeated at many other
places we traveled togelher that
year, telling audiences what to
expect.

..... month later, at the inst igation
of Doug Ward, there was a key
meeting at the Johnson Space Cen
ter and that is where the plan really
ca me logether. Peter O 'Dell KBl N,
the league's Publ ic Relations Coor
dinator, and Bernie Glassmeyer
\rV9KOR had been brought in to
handle the intricate details of ge l"
ting oul information to the
members

Vic Clark was there, of course,
and so was Vem Riportella
Wi\2lQQ, President Elect of AM
SAT. Vern accepted responsibility
for clearing f~ies. For N.............
there wa~ Dick Fenner 10 describe
the f\.iotorola transceiver that had
been c hosen and the banery packs
that would power it. Dick de
scribed a special antenna that had
been designed and built by the
hams of the Johnson Center Radio
Club. R. W. " Bob" Harris wa s there,
representing the Flight Dtrectoeate.
Bob was responsible for putting out
the orbital treckmg information
that later permitted hams a ll over
the world to know when to listen
for Ga rriott Charles Chassay repre
sented the Shuttle Program Office .
He was, in the final analysis, the
man who approved the on-bodrd
equipment.

But the most importilnt member
of thai meeting was astronaut
Owen Ga rriott WSlFI. His back
ground as an e lectrical engineer
led the discussion as it wove
through the intricacies of equip
ment planning. His communication
knowledge paid off handsomely as
plans were made for what would
eventually be the mrxlus operandi
of his time on the air. We discussed
the use of a tape recorder and an
astronaut's hghtwE'ight headset ...
the transmit and receive cycles. An
amateuH adio flight plan was bu ilt
in Houston on that day in May and
it worle.ed when WSlFl finall y went
on the a ir in December.

There's a lot more to the story of
Owen Garriott's major step into the
newesl frontier of space and there
are many more people who played
key roles and should be mentioned,

but time and space don't permit
much more.

The dedication of Doug Ward,
Dick Fenner, and a couple of dozen
fellow hams in Houston and an
other group of equally dedicated
amateurs at the Kennedy Space
Center who repaired the transce iv
er and nursed it through a siege of
rf interference aboard the Colum
bia cleared the technical hurdles
prior to the mi~sion.

Pete O 'Dell KBlN and Wayne
Yoshida KHbWZ worked for
months before the flight and then
around the clock at the Johnson
Space Center to get ou t the word of
Owen's feats as he worked {King
Hussein JY1 , Barry Goldwater
K7UCA. his mother through club
~tation WSHTK in Enid, Oklahoma,
and his sons a t the Johnson Space
Center station~ Pete's worl<. in par
ticular ceseves a medal. He made
it all worl<. for the league. The cen
ter club's President Da le Martin
KG5U and its many members were
on the air around the clock, passmg
the latest word on orbits as fast as
they got the in-flight changes from
Bob Harris and Doug Ward.

The tenth day in space. the
bonus day, was the best of them a ll.
Owen worked dozens o f sla lions
and was heard by thousand~ even
though orbital information was
sketchy.

.....nd it W cU then .. to th is report
er . that the whole flight seemed
to come into foc us. This rea lly was
a big deal . the fraternity of ham
radio had seen one of its members
do something exceptional. Owen
Garriott, astronaut and W5LFl, had
turned in another flawless per
formance in space. His fellow
hams, here on Earth, had begun to
achieve a little maturity on that
final day in the places that needed
to grow up. Most of the high-pow
ered hogs who tried to ride rocgh
shod over their neigh~ had final
ly real ized thai signals from space
would come through no matter
what they did to interfe«> and thdt
their chances of being heard were
only a linle better than the lmle
guys.

.....nd on that day, during the sev
eral great passes over the United
States, a ll of us had good reason 10
be thankful ... to Owen for a great
flight, to General Abrahamson and
10 N.....SA for opening the doors of
space to amateur radio, and to Vic
Clark and the ARRl for the backing
and support that made it all
possible.
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Ihave no rea l slory to tell. .....1
least not th is time. I was not

among those lucky enough to con
teet Dr. Owe n Garriott WSLFl as
he traveled around the world on
the spacecraft Columbia. I did hear
him. In fac t, I heard him make his
very fns t QSO with lance Collister
W.....1jXN in Frenchtown, Mootana,
about the lime Owen was overhead
on orbit 35, flying down the Pacific
coastline. I was standing in the
courtyard of Metromedia Square in
Hollywood where I work, liste ning
to 145.55 MHz on an Icom IC-lAT
hand-held. The self-appointed
"channel cops" were there, [ump
ing on everyone's case if they
"dared" to say a word on .55. There
were even a f_ "touchtone jam
mers" playing their game, but all
went away as W5LFL' ~ booming
signal from 200 km above us totally
ca ptured the channe l. I listened as
Owen first called CQ a nd a bit later
bega n ac knowledging tbe calls of
those he was hearing. The output of
tbe haod-held was patched to a cas
sette tape recorder dnd I to the Iat
tee through a pair of Senhetsserear
phones. I just stood there under one
of our huge satellite a ntennas,
leaning against a tree, knowing that
Owen Garriott W5lFl's dream of
becoming the first ham to operate
a station from space had come
true. I also knew that words penned
by my friend Roy Neal KbOUE held
new meaning. Manv of you have
probably heard them in the closing
moments of the video presentation,
" .....meteor Rad io's Newest Fron
tier." "Space has a futu re and ama
teur rad io expects to be a vital pa rt
of it ... the flight of Owen Garriott
ts only the beginning"

Indeed, W5lFL's flight on Co.
lumbia was "only the beginning" II
was the start of a whole new era in
the evolution of the .....mateur Radio
Service. Until now, amateurs had to
be content with using objects such
as the OSCAR-wries satellites as
" repeaters in space." Now, sudden
ly, a man had done what many
thought would never happen. A
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watched the shuttle take off 3nd
then figured out the omit times for
my location that Jack had gi\len
me. Didn't do a ny more unt il
wednesdev.

In the meentene, I copied the
RTTY bulletins from the ARRl and
got the latest info on all the orbits,
Also have been continuing recerv
ing these bulletins everv dav.

The log explains my partic ipa
tion in monitoring the shuttle.

I was verv ple ased to be asked to
participate in the te lephone con
ference on Sund<JY, December 4,
1983. It W3S very interesting and in
formative and I wish I could have
hold more to report, but it seems
that our location did not get the re
sults that some of the other areas
had, It was wonderful to be in such
high-c lass company. thanks for
ask mg me,
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Robert N. Harnois K1EFZ

Whe n th is space-shutt le pro~
ec t was first announced, I

had no idea that I would be in
vclved to suc h an extent, but af ter
the ca ll from Jack Burnett on No
vember 27, 1983, I suddenly was in
the middle of it.

H3\1ing buil t the turnstile anten
na described in the Septe mber
QST, I was al ready prepared to lis
ten end possibly make a call or two
if the occasion arose.

On November 28, <J I 1100, I

Rot-! '" HMnoio /(I U Z
56 I'PnnftI~
WlOOll:wooi M E 0«)92

K1EFZ

communic atlOrl and lin<J lly dis
pelled the myth that r3d io ama
teurs were eccent ric tink erers who
dwelled in atncs and basements
su rrounded by sparks and wirt'S,
For <J moment, we were tbe ce nte r
of attention; it was <I n opportunity
well used to bring amateur rildio
out of the proverbial closet forever.

Know ing that there would be
many stories to tell about the flight
of ST5-9 and attempts by ground
based stations to garner a fleeting
QSO with WSlFl, 73 comm is
sioned 21 amateurs across the na
tion to keep diaries of their day-to
d3Y e fforts to make a contac t.
Those involved were 3S far e ast as
New York and New England. a s 13r
west <IS California. O regon, a nd
H<Jw<J ii. 3S far south as Florida. and
as 13r north as Alaska. Each holm
has his own story. Each will have
some thing a bit d iffere nt to sev and
by re3ding their combined re ports,
you will get <I graphic idea 01 what
most amateurs e rocnd the world
experien ced during 6 of the 9 davs
01 the tlighr of 5T5-9 First, we
trave l to Maine to find out how
K1 EFZ made out in his quest to
contact Owen Ga rriott WSlFl, the
first amateur to operate from
space ,
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man had successfully contacted
others on a one-to-one basis from
Earth omit. without the a id of
NASA communicat ions c hannels.
He did it with the most basic of
equipment.: a s-wart hand-held and
battery-powered radio and a simple
antenna held to the aft flighl-deck
window by several strips 0 1 Ve~

cro". Other than t he radio h<lving
to meet NASA specificat io ns to be
carried on board Columbia, there
was really nothing specia l about
Owen Carnen's station other than
its location. Its utter simplicity
ra ised many questions, not the
least of which was " will it work.
and if it does. ca n contacts be
made and Q SOs held r" We all now
know that the "-"otorola talkie and
home-brew antenna performed far
above expectetsoo Owen prO'Ved
that low cower a nd <I simple an ten
na could provide backup commu
mcateos from Earth orbi t. Ind irect
ly, he even showed the possibility
of direct personal communiu tions
from space in future times when
passengers are taken into orbit.
wbet Dr. Carnett did also gave
new information about our service
to the non-ham populace of the
world. Never before had anything
like this been attempted and the
world's press corps W<J Sglued to the
" h3ppening" <JS it unfolded, The re
ports in newspapers, on the radio,
and on television around the world
showed hams as the pioneers of

Ham it up!
Maine waits
for space talk
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I did not hear any malic ious in
terf erence, o nly over-anxious a nd
possibly misinlormed operat ion 
but nothing ~rious .

My st3tion consists of a KDK
2016A on two meters with a five
element vertical beam up 60 feet.
The turnstile antenna was added
for this project. On HF. I have a
Heath SB-104A end 3 TR5-80 f.1od.
el 4 computer with the R01\+ll &
mtertace for RTTY. Have been a
ham for 2& years; am a member of
QONA I am retired from the US
Posta l Service I work a ccoole
d3YS 3 week at a d ire<: t-ma ,1 set
vi<:e. For other hobbies, I am an
avid tennis player, playing three
tim es a week year 'round, and am a
perc ussionet in the Portland Com
muni ty Symphony Orchestra and
the 5, D, Warren Band in west
brook. Do my own house repairs
and like to build furn iture , Of
course, this compute r that I'm us
109 for this report is also one of my
hobbies

I am &9 years old, Having lost my
first wife in 1978, I was remarried in
June. 1982. to a very lovely lady
who W3S a lso 3 widow She had
eight children and I suddenly had a
lovely famIly with five grandchd
d-en. We have a very happy life
We usu311y go to Florida every veer
fOf a month or so. I have one
daughter who is also 3 ham coer
ator, her call is K1GSF.

Three clippings from the Port-

land papers are the only ones I
have seen so far. Have not seen any
local TV coverage, but there could
have been some that I missed

The partic ipa tion by the ama
teurs in th is area was ve ry e n
thusiastic a nd everyone is hoping
that they were heard by W 5LFL's re
ceiver, I don' t know of anyone who
W3S acknowledged.

WB1BRE
8~18<Jtdf>f1 W818Rf
J1 8<..-.d{)rM
N.oJo~ NH OJOW

M em bers of the Nashua Area
Radio Club prepared for the

l light of the space shuttle Colu~

bia for several months, Bob Wolf
N1ABA and George Murphy K3RQ
had been verv active in working
amateur satefhtes lor several years,
and the chall enge of work ing ST5-9
was 3 n<ltur31 for them. Media in
terest was building up to the mis
sion part lv as a re sult of the Ore
nada Situation tha t occurred about
a month before the launch. I had
nol really set up anvthmg at my
home for monitoring the shutt le
sin<:e I planned to go to Bob's
house during the passes when
W5LFL W3Son the air,

I W3S at Bob's shack during the
first pass on Thursday. Dece mber 1.

1983. Present were reporters from
the local papers. the Nashua Tel~

graph end the Manchesfer Union
Leader. The shuttle c ame over, and
with George <It the azjmuth a nd
eteveeoo control s and Bob at the
2m rig. the ca ll was sent out- Unfor·
tuna tely, Owen was in a news coo
terence at the time of the P<lSS, so
a ll we heard was several mmutes of
noise punctuated by people mis
takenly transmitting on the dow n
link , This a ll was slightly d iscour<lg
ing. but not to wony-there were
many orbits to go'

The eest-coest pass on Friday
night (December 2) was to be a
good one, but this was the n ight of
the club annual Chri stmas party!
We toyed with the idea of bringing
a rig to the party, but re jec ted that
as a bit of an overki ll for a party,
George K3RQ was coming to the
party, but he delayed his departure
long enough to make a try at a pass,

Aga in. nothing from the space
craft. bu t George was undaunted
He proceeded to get ready lor the
Christm<lS partv and George and
Charlotte made a spectacula r
e ntrance!

I received a call from Iack Bur
nett a t 7J informi ng us that we had
been selected as one of a group
ac ross the country to keep a diary
of our attempts to contact the shut
tle , We were astounded to be In
cl uded in a select group like thu. I
discussed this with Bob and George

and we a ll suddenly rea lized that
we were into paperwork !

Sundav night [December 4). Bob
and I joined in the na tionwide tele
confe rence and really en joyed the
discussions from around the coun
try . It w as e..ci ting to hear how peo
ple in va rious states were making
out with PR and tbe attempts to
contact Owen .

I discu ssed the passes scbeduled
for Monday mominlllDecember 5)
with Bob a nd <lgreed to meet at his
house to listen to the next attempt
Sund ay night was the first snow
storm of the season Clod several
inches were on the ground by MQo.

day morning Bob lives about 2
mi les from me via the main high
way in Nashua. M onday morn ing it
would have been easier to reach
the shuttle! Traffic was tied up all
ove r the c ity and I realized that I
would never make it through the
city. I tu rned <Hound end pro
ceeded to Bob's house via the
neighboring town of Ho ll is. Bu t the
delay had set me back so far that
by the time I got through Hollis, I
realized tha t I would never make it
to Bob's house in lime. In despera
tion, I turned on the old Kenwood
7400 in the car, hoping that I would
hear something with the quarter
wave whip on the rear deck.

At the appointed time. 1sudden
ly hea rd " This is W5lFl in the
spacecraft Columbia C<llling CQ
North America "

"Special Sale
TM·201 '96995 $295.
TR·2500 $289 includes one PB-25H Batl ery
TR·3500 $289 includes one PB-25H Batt ery
T$-830$ $795 (choice 0 1 500 cycle cw filler
or $P·230)

·Special Sale
FT·ONE S1995 includes all options
except keyer unit
FT·720RU . . . $239,00
44OI450mc. UHF·Mobile
FT·780A ... $399.00
430J44Omc. All Mode lor Oscar Operation

·Special Sale
1 e-730~ $595
1e-740 wlPS S899 (S50 rebate trom ICOM)
IC·505~ $379

"Quantit ies limited

KENWOOD 1S·930S YAESU FT·ONE ICOM IC·7S1

• We Service What We Sell • We Stock What We Advertise •
Call Us On Our 800 Numbers For Our Specials!

In San Diego P .O. Box 1762
La Mesa. CA 92014
Can (714) 463-1886

~on .S a r.. 10:00 a .m. 10 s:o o 1' ,01 ,

"Aqui Se Habla Espanol"

I460 E. Plumb Lane. # 10 7
Reno. Nevada 89502

(702) 827-5732
Tue .. · ~a t 1000" m . 104 :00 p.m

3919 Sepulveda Blvd .
Culver City. CA 90230
(213) 390·8003
:'olull '!"JdI . 9 :00 a.rn . 10 6 :00 p m
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73 Magazine · March,1964 17



•

Bob Wolf N1ABA (Ieh ] and George Murplly KJRQ al Bob's stalion. Bob is
opefating the 2-meter rig while George is chedcing orbit data and running
the !rack ing antenna.

I dam n near drove the car otf the
road! He was full quiE1ing with no
flutter and no ~tatic. I 1 ~lened to
the whole pass and even put in
some ca lls as I continued to Bob's
house. Whclt iI thri ll! I was struck by
the ~id link bE'twE'ffi a spacecraft
Ofbjting the Earth 2(X) miles up and
a commuter on a back road in a lit
tle town in N_ Hampshire.

Wednesday morning (Dec ember
7), I was ready at home with my
2-meter rig tied to my lHolement
yagi and a tape recorder ready to
go. I pointed the antenna south to
try 10 catch as much o f the pass as
possible. Right on schedule, there
he carne! He was loud and dear
and I copied th ree of his transmis
sioru. My wife and I shared the
headset 00 the tape dei:.lr. as Owen
called CQ_

As I tuned around the 10 tra ns
mit fri"QUeOCies listening to the
loca l hams calling the shuttle, I was
struck with <I vision of the view
from the spacecraft if rf energy
WE're visible. As he passed over a
given area and made a ( i1 11 fo r sta
tions, a blanket of rf energy would
nse hom the surface of the Earth
and envelop the spacecraft!

f\.ionday night (December SI. the
NadlUa Area R3dio Club had its
regular monthly mf'eting at thE:
10CiJ.llibra ry. On tbe agenda. was a
short presentation by Bob and
George on the shuttle activities. By

tbe time the meeting sta rted, it was
c lear that a lot of people were tbere
for the info on the shuttle. ThE:-

tapes of the previous passes were
played and the questions flew thiclc
and tasu The repeaters were a live

with people look ing for orbit info
and freqJenCies. I kept checking
the articles in the local paper 10 see
what immortal statements Bob and
I were quoted as having uttered!

The interest in the shuttle activ..
ty is edlelllety high. I took. the tape
of the Wednesday morning trans
missions into work A small c~d
quickly gathered to listen to WSLFL
and was astounded by the clarity
of the signal.

Stolotton Equipment

e Radio: Kenwood TR-9130 mul
timode

e ,A., mplifier. TE Systems 1412C,
1SO Watts output with CaAsHT
preamplifier

e Antenfld: Cushcralt Al44-10T,
1G-element switchable lelt- and
right.ftand c ircu lar polarization.
Antenna is SO teet and is rotatable
in azimuth and e levation.

Su tton Dyry

August, 1983: Updated W)IWI
(Tom Clarkj Orbital Prediction Pr0
gram to include 5T5-9 prel iminary
data.

5eptember 12, 1983: Don Dillaby
KI\1GOl of the Nashua Telegraph
conducted mterview with myself
and George Murphy K3RQ.

September 13, 1983: Front-page
article, with picture, appeared in
the Na5hoo Telegraph.

October 11, 1981: Follow-up
stOfV on 515-9 ham-in-space me-

TS 430S
Now a genera l coverage

receiver/ham band trans
ceiver at an affordable
price.

1W4000A
2M &: 440MHz "Dual-8ander '

25 WQns on both bands,

Call lor YOUR low Price!

i
- J: -- , .J--.-

11 1" ~ J-- -- •..J. - -- ..
$KENWOOD

TS 9305

R2000
Gen. Cov. RCV L

W/memories
TR 7950

45 Wa"s' Multi-featured .

TR 2500
Full Featured
2M Handheld
UPS Brown Paid on

TR 2500
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Radio Hams Fail
In First Attempt

To Contact Shuttle

sion W3S run In the Nashua
Telegraph.

Ocecce- 23, 1983: Virginia
Wegener of the Manchester Union
Leader conducted interview with
myself and George Murphy K3RQ.

October 30, 1983: Article, in
cluding pic ture, appeared in the
New Hampshire Sunday News
(Manchester).

November 28, 1983.-
1400-1 420Z: logged into the

AMSAT bulletio-board system and
obtained current list of potential
orbits for W5lFL.

November 30, 1983:
0200-0330Z: Checked mto the

AMSAT net on 3850 kHz . Received
the latest inputs on protected orbit
numbers for STS-9 as well a s ele
ment set #MH-11 -29--83. Inputs
from W5RRR on the net giVing cal
culated equator c ross ing times and
longitudes for orbits 34A and 48A
were also logged

0330--0430Z W31WI compu ter
program wa s updated With the new
element set and orbital predictions
run for the time given by W5RRR
Data correlated within 10 seconds
and a fraction of a degree of equa
tor crossing to that of W5RRR

17Z1-1728Z: Mollllored 145.55,
145.53, and 145,57 du ring orbit 34
Nothing heard even though the
spacec raft was in range No trans
missions were made,

1728-1900Z: Rechecked all
equipment and orbital calcula
tions. Verified with as many
sources as possi ble Including Jim
Pickard WA1PSI In Derry, Nf.>W
Hampshire, that no transmissions
were heard in the areil during orbit
34 Prepilred lor orbi t 49 which we
believe to be ou r bes t chance in this
area to work W5l Fl.

December 1. 1983' Newspdper arti
cle appeared in the Nashua Tele
graph des<:ribing fai lure to hedr
W5l Fl on orbi t 34 which hild been
our first opportunity in this i1reil

1536-1546Z: listened fOf W5l Fl
on Ofbit 49. This WilS the first sched
uled east,coilst p<lss dnd was one o f
the ~t, reaching i1n e levation 01
42 degrees, In the shack were Bob
Woll N1 ABA, George Murphy
K3RQ, Bill Burden WB1 BRE , Dot
Burden. Don Dillaby KA1 GOZ
from the Nashua Telegraph,
Virginia Wegener 01 the Man
chester Union Leader, Ge ne Balin·
ski WA1UXA, and Randy Ward
KA9CHT. Nothing wa s heard. but
we were IIlfarmed shortly after the
pass thai Owen Garriott was in a
press confe re nce during thIS time.

1S46-1630Z: Short group diSCUS
sion about failu re to hear anything
on orbit 49 , Everyone was a bit dis
appointed. but there was also a lot
of optimism among the people
present. especially when we found
out .about the press confe re nce,

2000-203OZ: C.alculated orbital
information fOf orbit 57, which is
due to pass overhead just after sun
!>oel There is partial cloud cover at

this time, but hope to get visua l
sight ing to confirm orbital calcula
tions.

215O-2200Z: The Columbi.a ap
peared to the northwest, just as pre
d icted, passed to the north
reaching an elevation of about 30
degrees. and went over the hOfizon
to the southeast. It was a spec
tacular sight. appearing as a very
brighl fas t-moving star. It was ob
served for dpproltimately five min
utes This sighting confirmed the
accuracy of the compuler pr0

gram.

December 2, 1983: Newspepe- art
de including p icture appeared in
the N.ashua Telegraph eltplaining
our attempt 10 woo W5lFl on or
bet 49 . The article explained that
Owen WoilS in.a press confe re nce oiIt
the time of the pass and for that
reason was not available. News
paper article describing our at
tempt on orbit 49 also appeared in
the M.lncl'rester Union Leader,

2230-2315Z: Prepared for orbit
70. Checked all equipment and
orbil calculanons. MonitOfed
WA3NAN for shuttle transmissions
and addmooal inform.ation .

2315-2321Z: Listened for W5lFl
on orbit 70 from the car en rocte
between Nashu.a and Durham.
NOlhing heard on anv of the down
link frequencies. Did nOI make any
transmissions. K3RQ attempted to
work orbil 70 from his home in Mil
ford. New Hampshire. Vi rgmia
Wegener ot t he Manchester Union
Leader was also pre sent Nothing
was heard by George either.

December 3, 1983: No sc heduled
orbits for today bUI monitored
WA3NAN o n and off Tor most of
the da y, Ra. n orbi ta.l calcu lat io ns
for orbits 85. 96, and 97. Reldyed in
formation o n o rbits 96 a nd 97 vi.a
the 13/73 re peater. O rbit 85,
althou gh not a scheduled orbil for
W5lFl, wa.s predicted 10 pass just
aiter sunset, and since t here was no
cloud cover, Ihis WilS an ided l can
did ale for another visua.l sighting,
If you can't hear him, a.t ledsl you
c.an see him.

2130-214OZ: Columbia again.ap
pea.red right on schedule from Ihe
northwest. Pdssed to the north a.1
about 45 degrf'eS elevation, and
d isappea.red over the horizon to the
southeast. It wa s just .as speclacu
l.ar i1nd eltciling a s Thursday's sight
ing. AnticiPdliOn o f he.aring W5lFl
on the downlink for the first t ime is
building .ag.ain

December 4, 1983:
1300-1 335Z: Prepared fOf orbits

95 a.nd 97 while monitOfing
WA3NAN.

1335-1342Z: lrstened fOf W5lFl
on orbit % Hea.rd dnd recorded
two transmissions at 1334 and
13J6Z while lhe Columbi<l W<lS over
Florida Called on odd minutes on
14503 MHz. Sign.als peaked al
59 +20 dB. Antenn.a pol.ari.za1Jorl
f.avored RHCP_It was a tremendous
feeling to he.ar Owen Garriott fOf
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the f irst time. It w.as ha rd to believe
Ihe quality and strength of the
downlink signals Many, many
sign.als were also heard on the
uplink. 11 is hilrd to imagine what il
muSI have sounded like in the Col
umbia .

1342-1SOOZ: Continued to moni
tor WA3NAN on 40 meters .and
comPdre nOles Wi th several olher
stations who h.-.d he.ard the down
link signals on orbi t 96 Talked with
WA1PSI in Derry 10 ellchange
reports and check dala for orbil 97.
After hearing W5LFl for lhe first
time, everyone was .anllious jOf a
second shot at it. M.Jny people on
the 13(73 repealer had not he.ard
him or were not Iislening on orbit
% but looked jOf'Ward 10 orbit 97
.after finding oul he had fmally
been heilrd in the northe.ast.

1505·1515Z: listened jOf W5lFl
on orbil 97. Heard and recorded
two tr.ansmissionS al 1508 and
151 0Z while the shuttle wa s over
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Te lias and the Gre dt l akes, Signills
favored l HCP polarizdt io n on this
p.ass 3nd pe aked .at 59 K3RQ monl
tOfed the pass from his QTH in
MilfOfd.

December 5, 1983: Newsp.aper .arti
cle .appedred in the Nashua Tele
graph describing lhe transmissions
heard on orbit % and our con
linued allempts to be heard by
W5lFl.

1320-1332Z: lislened for W5LFl
on orbit 112. He ard and recorded
four tr.ansmissions from the Colum
bi<l .as the sPdcec:raft Iraveled up
lhe east COilsl Tr.ansmissions were
heard at 1324, 1326, 1328, i1nd
1330Z peaking al 59+20 dB Called
on odd minules on several differenl
uplink frequencies .

1332-143OZ: While monitoring
the 13/73 repealer and WAlNAN
for new information. edited lhe
tapes for orbits % , 97, and 112 for
presentation at the N35hua Area
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Wanda Lovejoy K20X

Ou r loca l dub, the Tompkins
Cou nty Amateur Radio Club, de
cided to get permission to set up a
station on the Ithaca Commons, the
downtown Ithaca pedestri.Jn mall
Arrangements were completed for
the OCtober 28 Iitt~f. When the
lift--off was postponed until Novem
ber 28, our plan s had to be dropped
The space was not available and we
lacked ham power due to prior com
mitments, holiday time, and the fact
that we could not arrange for a
suitable location. I was ready to
forget the whole project

Monday, November 2: A f_ of
the local hams were discussing the
possibili ty of following through with
ou r plans to have a station set up,
We were in the middle of hold ing
ou r MonddYnight Novice class and I
had very strong feelings about the
interest the project would c reate
among the stude nts One of our
newer youn ger members, Scott
KA2AFN, volunteered to build a
turnstile antenna. Needless to SdY, I
grabbed at the offer. Scott met with
all kinds of problems tl)'ing to get
together the needed parts for our
antenna.

Sunday, November 27: I was for
tunate enough 10 have been chosen
to woo with other hams in the US in
con junction with Jack Burnett. h 
ecuuve Ed itor of 73 I was meluded
in the first telephone conference
ca ll regarding our ham in space. My
OM recorded the call on his reel to
reel It was a darn good idea, <ts I
wou ld have been at a com ple te loss
without the information that was re
corded All I could think of was the
fact that lift-off was tomorrow and I
still lacked a circularly-polarized
antenna.

M ond<t y, November 28: The sun
rose, the Columbia was off on sched
ule, and I became more frustrated

•
Radio Club meeting. Exchanged
signa l reports and o bservations
with many of the people who had
monitored orbit 112. M any mobiles
and several people with handle
ta lkies had heard W5LFL 59. Excite
menl was running high and Colum
bia fever was epidemic. Recorded
element set #MH~12-s-a] for $15-9
from WA3NAN, Updated comput
er program and reran cekutauoos
for orbits 117, 128. 129. 132, dod
133

2109-2117Z: Listened for W5lFL
00 orbit 117. Nothing was heard
Frensmined o n all uplink frequen
c ies using both RHCP and LHep
du ring the pass.

December 6, 1983:
00Xl-023OZ: Nashua Area Radio

Club meeting, Presented short up
date 01 5T5-9 mission a nd played
the recordings of downlink trans
missions beard on orbits % , 97, and
112. At le ast half of the 60 members
present had heard one or more of
the transmissions. Only a few had
tried e nd tailed to hear W5lFl.
Dan Xl XXX, one of the dub mem
bers, was presented the "ST>-9
CO ULD" award (Call On the
UplInk Dummyl Note: The call ha s
been cha nged to protect the inno
cent]

1311-1319Z: listened for W5LFL
on orbit 128. Nothmg heard, but
transmitted on all uplink frequen
cies dunng the pas s.

2OS6- 2104Z: listened for W 5LFL
on orbit 133, Nothing heard, but
tran smitted on all frequencies du r
ing the pass.

December 7, 1983.-
113O-1200Z: WA3NAN moni

tored while prepe nn g for orbit 144
1259-1307Z: listened for W5LFl

on orbit 144. Heard and recorded
five transmissions at 1258:30, BOO,
1302, 1304, and 1308Z. AOS oc
curred at 1358:25 and lOS oc
cu rred at 1407:25. Signals peaked
at 59 +30 dB during the pess and
favored RHCP at tenes and lHCP
at other times. AOS occurred 30
seconds earlier tha n predicted

2Ol5-2044Z: Prepared for orbu
149 W5lFl has yet to appear on an
afternoon pass. bu t will keep trying
in hopes that the recorder is run
nIng

2044-2052L l istened for W5lFl
on orbit 149. Nothing heard, but
transmitted on all uplink fre
quencies.

2100-22lX)Z: Ran computer ca l
culations for orbits 160 and 161.
Presented calculations for orbits
160 and 161 over the 13/73 re peal
e r. Also discussed signals heard
during orbit 144. Almost everybody
was able to copy at least three of
the five transmissions.

December 8, 1983.-
1200- 1246Z: WA3NAN mom

tored while preparing for orbit 160
Informa tio n rece ived via WA3NAN
indicated some problem with two
of the computers, possibly asso
ciated with the maneuvering thrust·
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ers. At 1245 the scheduled Idnding
was postponed until the problem
with the com pu te rs was better un
derstood

1246-1300Z: listened for W5lFl
on orbit 160. Nothing was heard,
and due to problems with the com
puters aboard the space<:raft. it
was un likely the recorder was run
mng, so no transmissions wert'
made.

8 ill 8....... is ~ .... li>e 01 ,.....".... _ H_

011.... Mil "'"" liwd l~ _ 01 tu, " '" ~ ..
41, rrwno«i MId "'" Ihtfto chi/drM H.. .. ,ff-
Oaf "'ll lot "'" I'/Ovi<:,,'i<:b. 10 Pt,w'
8 dl l'roF.m ""MU~ M s.o~. A.....

c ,.l in N••h.... wh<ff II<' "'" """"'-.pIovftl
lot 18 f .... " · H.. 'ec..iVt!d hi< N"" ic.. l i<:...,... III
1976. h i< Techni<:i;on in 19n,.nd uW..J<od 10

E, l'. ,n 198.1. Hi. P''''''''f iel;vn .... 1llC1~

low·bond CW, 2m fM, 22Q 1M, r " ld o.oy, and
a",.l..." ,adio/per' onal W mpul.... ;nl....lacinll'.

8 ill h., b<.>n • member of rh~ No.huo ~,...
Radio Club fo, ,i, ye." in~ .< iu ptMj.

<Itonr lot I h,,,,, o f lho... f r>. H.. ha. bet'n apo

PO'nlf'd bf lhe -IRRt a, Publi<: In lotm.w o n
01l1Cf!f lot N/-I . nd A..i' IOnl Dj/ectot lot N.....
Ene/.nd lot 198J,.nd"..;, a d<>J~le 10 I""
NH A"",lew R""it> ~5«lCi;o t""' , 01"'" ielIV;'

10... 0'lC1~....,,0: on rf>f! N/-I March 01 rnm...
.nd N••It... Red C".... h ecuuw 1Jo¥d. MId

-'te"""IO)fl in ScOl1i<h SOC.oet.... ." N....

H• ...".It.... Mod \ ·...mont.

K02X
w.-t. C.t~ K01X

44 J~ Sm~1l ROID
L.","'!I" N Y 14M1

I nterest in the space shutt le started
mounting edrly in the spring when

it became public knowledge we
were about to send a ham into
space. I never dreamed I would be
fortunate enough to hea r him, never
mind call him, O ctober 28 drew
close r and everv ham was spreading
the word.

•
•

I

..
. ., ~ . t .,. ..

by the hour. So the week progressed.
By Thursday, December 1, I was
completely oblivious of anything ex
cept the antenna, 1 ca lled on 2
meters and the phone tlVing to get
everything in order for this area 's
first chance to hear W5lFL

Friday, DKember 2: This after
noon, about 5:10 EST, Scott arrived
at my house, antenna m hand. We
immediately went to work setting it
up. At 5:45 pm. we were both out
back, taking dov.-n the mast and my
OM's CB antenna It was about 25
degrees with winds about 15 mph
and pitch bla ck out there . We had a
schedule to meet and we were de
termined to do it. We braved the 1'1·
ements and, finally , at 5: 55 pm, into
the house we ran, ignoring our fro
ze n ears and finge rs. We immedi
ate ly checked the swr with a me ter
another club membe r, Lew KC2YF,
had been kind enough to drop off
at Scott's work Q TH, lo and
behold 1:1. What a fan tastic job
Scott had done Scott had another
commitment and wa s on ly able to
stay around for a few minutes I felt
vel)' badly, especially after all the
work he had done. Alte r Scott left, I
sat with my ear glued to my rig, an
Azden 2000 mobde umt. I was sure
I had a very fa int copv on W5lFl,
but there was barely env audio.
Later tha t evening when I was rdg
c hew ing on the club's repeater, the
guys convinced me It was other
hams calling on W5lFl's frequency

Saturd ay, December J : I heard
nothing I went to bed feeling a lit
tle depressed, frustrated, and vel)'
disappoi nted.

Sunday, December 4 Bearing in
mind what my Elmer used to
preach to me -that a true ham
never gives up -I turn ed the rig on
as I was gett ing ready for church,
W5LFl was calling "CQ North
America," I wa s so shoc ked r
couldn't move, and I didn't answer
his call That night, Jack Burnett ar
ranged another conference call
with the same group 01 hams He
gave the group all the latest and
most updated information he
could gather. When I finished on
the call, I felt like I had been giv
en e tremendous shot of con fi
dence and encouragement-go get
W5lFl1 I spent most of the night
planning my strategy

Monday, December 5, Bnght
eyed and bushy-tailed, I went into
my shack, confident that not only
w<ts I going to hear W5lFl, but also
that I was going to work him I sat
by my rig, tension building, excite
ment mounting, and complete ly
confide nt of achieving my goal.
Suddenly, "This is W5lFl, CQ
North America" I grabbed the
mike (d ropped it), tried to turn the
recorder o n (couldn't remember
how)- I wa s in a complete sta te of
shoc k. l uckily, this mass state of
con fusion lasted just seconds, be
cause I fou nd myself calling him. In
the interim, somehow I had turned
the recorder on I know it really
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MBATEXT" is the most advanced MBA (Morse. Baudot. ASCII) software plug-in cart ridge
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Billy F. Williams, Jr. N4UF

I

I t sta rted here in Jacksonville, Flor
ida, during late September when

plans were made to publicize the
$15-9 amateur-radio operation,
Rudy Hubbard WA4PUP of Milton
and I bega n the task with apprehen-
sion because of the lack of a prece
dent on which to base decisions.
Rudy is Public Information Officer
and I am Section Manager of the
Northern Florida ARRl section
which includes 44 of the state's 67
counties. Rudy has four Public Infor
mation Assistants (PIAs) who work
with him

We elected to start out "blitz" on
Oc tober 1 in preparation for the pro
posed October 28 launch date.
Packets of information were sent to
the PIAs and media contacts which
Rudy arranged. We were dealing
with several unknowns. Would the
signa ls from the ST5-9 be audible?
Would most hams brush the oppor-

N4UF
Billy f. William" Jr. N4Uf

PO Bo. 967.1
Jad,onville fL snoe

Wanda Lowjoy iiIIt'S in L.",ing /-1'-"" York, w~h

!Ier OM, Gerry, nor a ham 00/ ff>5pon,ible lor
IIer being one. He urged het to rry 10< !Ier /-Iov~
lic"",e and rh"" kl'f'l pu,hing!ler, She wa, /ir,r

I""",sed in No"""ber, 1900, upgraded to Cenet

al '" March. 19/:11, ro ...dvanced in "'pril, and
linally ro lwa in June 0119/:11. She is 56 year<

old and ref.ired Irom rhe N..... York Telephone

Company. During rhe summer ,he ""joy, rheir
corr,,1!'" on Cayug" Lake. 'i,hing 'wimming and
keeping 1M company 01 rheir four childien and

rwo>/w grandchildren. She i. rhe organiS! ar 0",
lady of lhe Lak.. Church ", King Fetry, about
...."" miles norlh of het home. The onJy r",,1
hobby .he /la, is ham radio. She i. currenlJy
presidenl 0/ lh.. Tompkins Counly ...""r"",
Radio Club, which ;U'I linished ir, lim Novice

cI.., - '"we have lJ new Novices in lhe a"",
/rom "cia,s 01 26.N Since lhe linal reS! on £)e.

cember ;, aher checking the ""Ull', Wanda

/eels rwo>/w lee! roll. "It's ,uch a plNsure ro ,<'<'
poople work SO hard 10 accompli,h Iheir I'P"IIor

lhe pleawre and "'li,laclOon W{' all /gef lrom OUr
hobby -ham radio.n

~IDAtwAI

•
•

DK-200/DK-210
Electronic Keyers
cw IS both communicat ion and art:
Sharoen your "!1st' · WIth Da lwa preciSion'

AF-606K/ AF-406K
All Mode Active Filters
Luxuncus serecnv.ty at an affo rdable Price'

Specokatlons

8and:144148 MHl
Mode:FMICWISSB
Input power: ] -3 walts

MaXImum outP\lt power: 30 watts piuS
Power consumplton: 13.8VDC at 5A Ma"
DimeOSIOns: lOOW x 35H x 125Dm/m
WeIght: 500 grams

Coa"al mput cable suppl ied With a BNC con nector,
Output coooectcrsozas

858 E. Congrus Pal1t Or. Centerville, Ohio 45459, Phone 1-513-434-0001
E, cluslve U.S, Agenls for these OAIWA producte. Dealer Inquiry Invited.

-

~mam
COMMUNICATIONS

This amplijiRr is desigwd for me with hand-held traw.ceivers in
either mehile or fiJRd ,I'tatum amjiguratiom.
Became of Us light weight and compact size. the LA·203S CUll be
mounted mllirr the dash, lIIuler the seat, or in any tither ClJllv('1lient
lamtion.
The LA-2035 ~~ equippn:1 with RF activated stOlid by circuitry.
Emy operatum, Simply comleet your QntemU/ and YOllr Iwml-held to
flu- LA-2035. Conned tlu' LA-2035 tv a ,\1jifab/e powrr ,,<UPllly and go,

BE HEARD!
GIVE YOUR HAND-HELD
THE BOOST IT NEEDS!
The New Daiwa LA-2035 two meter
linear amplifier,
A compact amp at a compact price
Only $79_95 Suggested Retail.

CN-520/CN-540/CN-550
Cross Needle Meters
Darwa cress-needle convenIence m a compact case
Get $WR and Power read Ings 10 a Slogle jl lance

PS-300
aOA DC Power Supply
9-15 V variable 30A Ma' 22A co ntinuous
Overload protected mu lt iple terml oals

couldn't have been my doing - it
must have been my guard ian angel.
Within a few minutes, W5lFl was
calling "CQ" again. It seemed to
me that the o nly ham he was rea lly
talking to was me, I went back to
him again . It was too tar into the
gam e for me to start acting as if I
had any common se nse at all, be
cause I did n't. The thought never
entered my mind(1) to wait for the
full length of the window. My OM
was still asleep and I ran in the bed
room screaming. Waking him f rom
a sound sleep, he wasn' t sure
whether I had completely flipped
or I had come close to electrocut-
ing myself. He calmed me down,
brought me bac k to Earth, and at
tempted to explain that the astro
naut was really ta lking to all hams
on the continent bu t nobody was
going to burst my bubble! From
here on, my rig was not turned off
as long as Owe n was on board the
Columbia We set a bed up in the
shack in case any unannounced
tra nsmissio ns were made, Please
belie ve me, I concentrated so hard
on working Owen (you've probably
noticed Owen and I are on a Iust
name basis now) that I never got a
chance to work WSRRR. Oh well,
they will be at it agai n many times,
but nobody will ever be able to do a
repeat performance of what Owen
Garriott accomplished.

Tuesday and Wednesday were
both fu n days, as several oppor
tu nities we re availa ble to work the
Columbia again. I worked every
chance I got and will never regre t
one minute of it.

Thursday, December 8: The Co
lumbia comes home today. I still
am trying to work Owen with the
same enthusiasm and pleasure I
have felt all week. J feel sure that
when I see the Columbia touch
down, tears will be shed and I will
have a feeling of sadness because
another friend via ham radio with
whom we have shared a good deal
of time is back hom e and getti ng
ready to get back into his norma l
routine.

I am sure we'll have other hams
in space-we know there will be
ma ny more space shuttles. We also
know that NASA will continue its
efforts giving us all still another
reason to be proud we a re Ameri
cans, But all of this will never be
ab le to help us relive the most excit
ing history-making event shared by
hundreds of thousands of hams
worldwide which was made possi
ble by one of ou r own, Owen Gar
riott WSLFL. I have never been as
proud of anything as I am to have
had the opportunity to play my
small part in this chapter of ama
teur-radio history,

Tha nk you and God Bless You,
Owen Garriott.

My sincere tha nks to Jac k
Burnett and 73 for giving me this
wonderful once-in-a-lifetime op-

'------ -1 porturutv.
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J3cl<..sunville, :"Ionday. December 5, 19S3

Q:1w3flori ~il Q:imC5-llnion

35 95
33 95

S3195
28 95
2795
2695
2595

PR ICE

'30·...
33·" .is

lE NGTHBANDSt,lODEl
D,poll's
0·80 80115
0 ·40 4011 5
0 ·2Q 20
0-15 15
0 ·10 10
Shortened dipo les
5D-aO 80175
50·40 40
Parallel dipoles
PO·801O 80.40.20, rot s 130' 4395
PO·4010 40.20.101'5 66' 37,95
PO·8040 8O.4()115 130' 39 95
PO-4020 40.2()11 5 66' 33.95
Dipole shorteners _ on ly. IIIme lIS included in 50 mod.ls
5-80 80115 $13.95Ipr
5-aO 40 1295Jpr,
All antennas are comprete WIth a HI·Q Balun. No. 14 antenna
wue. msutators. 100' nylon antenna support rope (SO mooers
only SO '). rated for 'u llle9al cower . Antennas may be used as
an inverted V. and may also be used by MARS or SWLs,
Antenna accessories - available WIth antenna orders
Nylon guy tope. 450 re. lest. 100 feet $4 49
Molded Dogbone Type antenna .neotetora 1.00ipr
50-239 coa x connector s .55
No, 14 71 22 Stranded naro drawn copper antenna WIre .08111

ALL PRICES ARE u PS PAID CONTINE NTAL USA

Ava ,laOle ~r ~O<lr ',"or,le r.JUI~r or order d"ecl 'rom

Van Gorden Engineering
P.O. Bo x 21305 • South Eucl i d . Ohio 44121

Del le r InQ,,,,,e 5 Inv, ted

• Com pletely tactcry a ssembled ready to use
e Heavy 14 (7122) gau ge stranded cop per anten na

wire to survive those severe storms
• Genter fed With 100 teet o t tow loss PVC covered

450 ohm balanced transrmastcn line
• Inc ludes center rnsutator w ilh an eye hook l or

center support
• Includes custom molded insul ators molded of l op

qualify material with high cretecmc qu ali ties and
e xcellent weat herab i l it y

• Complete installat ion instruc tion s included
• Over all lengt h 135 fee t. less when erected as an

invert ed vee or stooer
• Handles 2 kw PEP & covers 160 t hroug h 10 met ers
e May be t rimmed 10 tif small ci ty io ts

Only $29.95

DIPOLES

~ ,- .,2".,
'THE PE Rf ECT MATC" fOR1f

" 'H Et TUHells wn"
.. BAl CEO OU TPUT .

• For dspores. yag is . inverted

~ ~vel'S and doublets
• Replaces cen ter insul ator
• PUIS power in antenna !J

• Broadbandect 3·40 M Hz .
• Small . li ght weight and HI- O

weatherproof Balun
• 1:1 Impedance rat io
• For full reqat pow er and more '--• Helps elim inate TV ' •• -• With SO 239 connector
• Built-in DC ground helps

p rotec t against lightn ing

Only $14.95

HI-QANTENNA CENTER INSULATOR

~

HI·Q BALUNB

By Yon1 Rlsl~y

Slo" .... tI••

John Moore's lucky number yester
day turned out to be 96-

lIloore. a ham radio opera tor from
Orange Park, talked with mission
s~cla~1 0...'1-'0 Garriott as the space
shume Columbia was on its 96th orbit
around Earth.

MIt was quite a thrill because so
many ham radio operators are trying
to mak(' contact," said stccre. a radio
ham for almost 30 years.

xtccre said as jar as he knows, he
Is the nrst h.am radio operator in the
.rackscevnre area and one of only
four LlIttw state to make contact ....l th
ColumbIa.

Ganiotl, ....00 is an amateur-radio
f-nlbuslaSI. has taken a nve- .... an,
ba ttel1'~att'd radio into space as
part or Ius personal e ffects.

when til' has time off from Ius du
I II'Son thl! Columbia. Gamott is ho!d·
tng IUs radlo 10 a wl!ldo........hen ~
snctue 1:; potnted to.....ard earm

camen thoc-n scans 10 radio Ire
q ~", nCIn. Wilen the astronaut piCks
uti :>1gnaL:; from earth-bound opera
IOl"$, M n>p\;t>S .... Itb Ius cau ieners c

Vi) LFI_
Moore. .... hose call le tters are

\\ )HUQ. made contact ....l l b ccium
hI" al ~ '34 a m. )esterda:-- - on Ius
ru-st try

"I ....'as very lucky." he said.
B~~ ldes good rortune. vcore cred-

us hIS success to kno mg precisely
.... here thl' COlumbia 'as going in its
travels.

Ill' sil id he got a computer prtntout
..... ith thl' space shuttle's exact orbns
from NASA.

stoore, ••• said he made contact
WIth Gamlltt as Columbia was ever
the southwl'st I Ip of tl or ida at an ar
tttude or about US mues.

For ~Ioore _ who has talked .....nh
radio operators as lar a...ay as Japan
and RUSSia - the challenge .... as not
distance, but l.t")·iog !O get through
.... Iule hundreds 01 other hams .... ere
Ir)' llll: to do lhI" same.

Ar.othl' r problem is ume.
The span shuttll' is over the Urut

I"d States for eIght to 10 millu!", at a
tlml' And camcu .... 111 only be reo
celvllig slgna15 for Iive or SiX days 01
Ihe JUne-day rrussscn,

Ham operator
finds lucky
number is 96

me later to d iscover that height
means very l itt le when communt
cating with a setelhte After com
pleting the work. I began operating
the 48-hour OX contest. Although
band conditions on HF were atro
cious, I did get several new band
countries

On Sunday morning during the
contest, I received a call from the
loc al NBC TV aff i liate seeking in
formation on 5T5--9 which w as to
be launched the next day. The
reporter seemed very interested
and was sli ghtly disappointed to
learn t hat no communication be-

tunrtv ctf as too tecnnican wbat if
we got the mt"di.l exerted and then
found we couldn't delivef1 These
were among the coesuoos which
caused much coocem

In JackSOftllille. interes t in 5TS-9
W oil5 minimal but starting to develop.
A few local hams were ~jgning

specet antennas. (100 a couple even
ordered special arrdYS from com
mercial sources The word was
spread at our two large ham dubs
and on the nets. Just as momentum
was gaining, reports began surfacing
that predicted certain delay of the
launch. A couple of days Idler, these
were confirmed and the earliest pos
sible launch was set for November
28 A possibility existed that the mis
sion would not be launched until
Febeuerv. 1984 Interest seemed to
evaporate

II turned out that the delay wa s
beneficial and provided an ideal
follow-up 10 coe of the biggest am
ateue-radio events ever. On Oc
tober 15, I heard reports of amateur
rad io being used by a medical stu
dffil at St Georges In Ceeneda to
provide the on ly informdtion OUI of
a potentially ellplO!>ive situation.
Upon arriving at my job loceuoo.
a communIty college w ith an
amateur-radio station, I found
KA20RK/J3 on 20 meters By noon.
calls were coming in from local TV
and radio sta tions, At 1:00 pm. the
firs t camera crew arrived and
began taping Mark' s transmissions
and i1sking questions about ama
teur radio Grenada was instrumen
tal in capturing attention and
focusing the media's interest on
amateur radio , 5T5-9 was to be an
Ideal follow-up a mon th later. A s
the reporters left with their stories
and tapes, I reminded them about
Dr. Garriott's 5T5-9 operation ,

Around 400 am on Thanksgiv
ing. November 14, I was tuning
across the AM rad io d ial w hen I
happened upon d stil tion ca rry ing
the ABC Talkradio Network. The
regular host of the program. I
learned , is an amateu r-radso
operator, His name is Ray Btiene
N6FFT and he wa s interviewing !dY
Hol laday W6E l J, The topic of
d iscussion was emaeeur rad io and
5T5-9 It was very enlightening,
Many telephon e calls were aired
from hams around the U5. Not be
ing very familiar with satell ite com
munications, the program helped
me immensely and my interest in
attempting contact with W5l FL in
creased,

The next day I was tuning my HF
antennas tor the CQ Worldwide
CIN contest and also installing a
coup le of VHF antennas. One was
a Ringo Ranger at 70 feet and the
other an j t-element Cushcraft
beam at 25 feet. It would be odd to
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tween the shuttle and amateur
'3dio coeratco was scheduled un
til at least wednesdev. He agreed
10 check back with me on Tuesday
At precisely 11:00 3m on Mood3Y,
November 28, ST5-9 was launched
At 11:04 am. CBS television men
uooed Dr. Carnett's ham redo and
added that he said "13" and signed
his call on the main system nine
minutes before lift-off , Upon ar
riving home et 3:00 pm, I monitored
W5RRR at the Johnson Space Cen
te r in Housto n, Much confus ion e x
isted about the orbit t imes a nd
which o nes would be best for arna
teur-radio contac t with W5 lFL. Fo r
tunetefv. the night before I had gOI
ten the latest information from
[ack Burnett, Execunve Editor of 73
magazine. The ARRl sent out a list
of elapsed limes which I got on
Satu,day and my converS3tion with
Jack gave me a couple of new ones
which were not on the list On the
whole, I would rate the quality of
information from both sources as
very good

I converted the elapsed-time
listings into local EST for the 12
most likely orbi ts I had doubts
about the central USA possibilities
but listed them anyway. The ne xt
step was to install my cassette tape
recorder into the audio line of my
2-meter transceiver which is 3 Ken
wood TR-7600. This was easily ac
complished. I had beard that the
KA4GXZ repeater in Clermont was
planning to rebroadcast the shut
tle/ground communications, so I
tuned the rig to 145 ,39 MHz. Since
Clermont is over 100 miles from
Jacksonvi lle, I didn't expect to hear
much Surprisingly, KA4GXZiR was
putting in a strong signdl and this
was the case d uring the whole oper
ation. I learned that KA4G XZ had
the machine linked to a similar op-
e ration on the Merritt Island re
peater and that the K4DPZlR
Gainesvi lle repeater W3S etsc tied
in. These re peate r operators are to
be commended for their initiatjve
in providing shunle-to-groond au
dIO Anyone who monitored the
shuttle transmissions on KA4GXZiR
is asked to send a card or note to
the Cal/boot QTH so that owners
Wayne Fletc her and John Mu llan
W40QF can gauge Interest for fu
ture lau nches, Those hearing the re
broadcast on other repeaters
should drop notes to those respon
sible i1S well.

O n November 28, the Jackson
ville Journal, an afternoon da ily,
carried a front-page article and
photo about Hank Fitz WB4URU
and his preperatsom to work
W5lFL. Hank is an experimenter
extraoedmaire and did an excellent
job 01 getting the inlormiltion
across to the reporter-a task not
to be taken lightly. The same day, I
recewed a copy 01 an article from a
Sanford newspaper which had
been earned 3 few devs earlier.
Wimpy Wimberly KB4LB was feil
tured along with a photo of him at
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his station, Wimpy is o ne o f our
most e nergetic Public Inform 3tion
Assistants who covers the Greater
Orlando area.

Other than listening 10 the shut
tle 3odlO through KA4GXZlR, there
W3S really little e lse to do except to
try to gauge the interest whi le an
swering an occasjonal telephone
call from the media, The local TV
and pre ss gave the impression that
they expected a mass co ntac t oper
ation by W5lFl, but I had se rious
doubts. His signal would be audible
for o nly e ight minutes at a time
which would give a total of %
m inute s of operating time if all 12
passes were perfect I estimated he
might make 500 contacts at most
during the eastern and central US
passes. It W<lS oeoceo to start im
pressing this point upon the media.
On Tuesday, I got a cali lrom the
NBC TV affiliate again and it was
agreed thev would send thei r news
team to my home for the first of the
12 possibilities which would be or·
bit 34. I quoted the odds at 100 to 1
against a contact and 5 to 1 against
he aring W5lFl. This was to be a
low orbit and would pass about
1 ,(x)() mile s west of jacksonville , In
retrospect, the 100 to 1 odds seem
very conservative!

On Mooday nighl the local ABC
television affiliate had some soots
of Robbie Roberts I( H6F .MO/W4 pre
paring for the chase. They stopped
by Robbie's house on the way back
from Cape Canaveral,

Throughout r-.1onday and Tues
day, I monitored area two-meter re
peaters to get some idea of the ex
tent of local efforts to contact
STS-lJ. The biggest problem WdS
confusion as to whic h lists and
tim es were correct. Q uite a few
hams were using outdated lists, and
whi le about 50% of those surveyed
wanted to make an effort. only a
handful had the correc t times
Jacksonville Public Information As
sistant Mike Reublm NF4l and I
participated in a discussion on the
146.16{.76 repeater in whic h we dis
seminated the correct information
from the data supplied by the
ARRl and 7J.

As I tuned across two meters on
Tuesday, I heard quite a va riety
in antennas to be used Fou r-bav
d ipoles end 11-element beams
seemed to be the most popular
c hoices, Typical power levels were
in the 100- to 200-Wdtt range with
three stations contemplating the
legal limit. My own 25 Watts
seemed small, but I reasoned tha t it
was more luc k involved tha n sta
tion capability. I was to le arn a
lesson in that regard. though.

My day for Wednesd.1y, Novem
ber 30, W<lS planned I would go to
work about 8:00 am, teach my
momlng electronics classes, a nd be
home for lunch by 11:15 am The
NBC TV affilia te was to arrive at
11 :30 am and we would tape the or
bit]4 pass from 12:10 to 12:25 pm
for broadcast on the evenmg news.

jus t dS I W3S leavi ng work for lunch,
I got a call from ano ther TV station.
The CBS effrllate wanted to send its
live remote truck to my house. I ex
plamed the odds again and in
formed them that one station had
already asked to be present but
that a ny station was we lcome to at
tend. They said the truck was on
the way.

Arriving home, I heard the tele-
phone ringing, The ABC aff iliate
also wanted to se nd out a crew,
After again e xplaining the odds of
co ntact. I invited the m to attend as
well. By 11:50 am, all th ree TV sta
tions had their equipme nt in place
and checked out O ne station, the
CBS affi liate, would be broadca st
ing live during the middle segment
of the noon newscast. The oth
ers would be taping for 6,00 and
11 :00 pm,

I figured that W5 l Fl would be
audible from about 12:15 to 1223
At 12:05. I began scanrung the 10
freq uencies and monitoring 145.55
MHz. The live report started and I
made a zo-secood ca ll which was,
of course, u nanswered, I then was
posed a couple of questions and
stil ted that I hoped to be the luck y
one to contact W5lFl despi te the
long odds, A similar stance was
taken with the other reporters who
taped interviews af ter the live
report was over I was trying to
deve lop the angle 01 who would be
the local lucky ham to make it
th rough to ST5-9 There was little to
show so far. hen a little recepnon
of W5lFl would have been helpful .
Any ideas of a DXpedition-type
operation were doused and the
quest ion was now "can a loca l harn
make good!" Any local ham would
suff ice, The worst thing wou ld be
to have no local get through ,

Fortunately, I tuned the HF rig to
14.280 MHz where W5RRR was op

erational. The reporte rs were still
listening end we beard a loud pile-
up of stations calling to re port that
no one had heard W5l Fl. There
must have been 75 or 80 stations
That experience reinforced the
angle of whether 3ny local ham
would be successful. If so, it should
be a big news event. later, we
fou nd out tha t Or. Garriott W3S oc
cupied with other duties, Inc iden
ta lly, the idea of the ta pe recorde r
aboard the spacecraft was a very
wise one, It took pressure off those
who were involved with the media
We always could say we were con
fident t hat we would be on the tape
bu t that no one wou ld know until
the m ission was completed. This
took the edge off of the unsuc
cessful attempts conducted in the
presence of the medta The end
result was a failure being turned in
to a selling point. As they lett, the
reporters gave me special numbers
to call if 3ny local station got
through, I also promised to tape
any interest ing events

The second of the 12 oppor
tunities ca me o n orbit 39 which was

from 6:05 to 8:15 pm Wednesday
evening. Again, this was to be a
central US pass but the orbit was to
be of higher altitude which would
extend the communications cor
ridor to include us on the fringes
Our weekly ARES net met at 7:30
pm on 2 meters and I read the
schedule as a QNC. All 3 loca l at
tutates carried the story on the 6:00
pm news along with pictures taken
at my house that noon. Few locals
had attempted on orbit 34, but in
te rest in orbit 39 was much more in
te nse. I decided to do most of my
calls on 145,0 ] MHz. Some stations
were using the "shotgun" approach
with short calls spread over the 10
upli nk channels I spent about 30%
of the time calling with the other
time spent s.canning the uphnks
with my priority set on 145.55 MHz
I planned to make 3 tape of those
calling to be edited and played at a
future local h3m club meeting.

There was no reception from
W5 l Fl on orbit 39, so it would be
the next morning (Thursday) before
we would have our third shot in
jacksonville. Orbit 49 was sched
uled for 10:27-1 0:47 am which
would be a prime opportunity since
it was the first east-coast pass on
the list. Fortunately, I was able to
get home long enough between
classes to give it a shot. However,
the astronauts were holding a live
press conference al that exact time
so our only hope was the tape re-
corder which mIght have been run
ning. Some drscouragemem was
being noted locally. We had been
toiled on our first three attempts.
Some had heard rumors of a Mon
tana station making contact wed
ne sd ay night and other reports of
very st rong reception o n the west
coast had been noted, But locally,
we were batting ,000 being 0 fo r 3

Friday evening provided the next
opportunity, Orbit 70 was listed for
6:05-6:25 pm over the eastern USA,
followed 90 minutes later by orbit
71 over central USA Despite some
frustration , more locals than ever
were planning to give il a try . Both
orbits passed without success. One
local reported working W5lFl but I
was suspicious of the claim. The

. source of information being second
or third hand was very unreliable,
and although I would have liked to
get a story on the air, t he potential
fo r e mbarrassment was too much. I
was la te r to find out that contact at
the time stated was impossible . No
one e lse loca lly had heard even a
peep on either orbit.

Saturday was a breather with no
scbeocted orbits of operation in
our area. My finances were looking
up after the Thursday night tele-
vised pro football game which
made me very happy. And they
were to be even better still as a re
sult of the nationally te levised flor
ida Gator/Florida State Seminole
football game. l ooked like the Ga
tors and the Raiders were hav ing
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much better luck than the local
h,Ull-fildio operators.

Scattered blind calls were beard
throughout Saturday evening I
even made- a couple myo;el/ hoping
for a break. Maybl> Dr, Garriott
would have a few unscheduled
minutes and I wou ld luck out.
Mavbe simila r to a DX contest sit
uation whe re thousands of stations
are embro iled in a pileup and one
ham moves up the ba nd and he ars
an even rarer stanon calling CQ
with no tekers At least I had plen
ty of locet hams on tape for the
meeting progr<lm. I had no way of
knowing et the tIme. but Sunday
was to be a verv big dav!

8:00 (1m Sundav arrived wooer
than expected and it was time to
stumble around getting ready for
orbit % . As the Florida Times-Union
W 3 S to say in the next day's edition,
% wou ld be a ham's lucky number
It wa s tempting just to forget it and
go back to sleep since we had been
unsuccessful In even heanng
W5lFl, but that oea didn 't Idst
long. Alter all , this pass was 10 be
verv close and our luck had to
change

At 8.35 am I heard W5lFl in a
clear crisp Slgnall " I am still not
abl e to reed many of the ~ ignals in
my headpho nes here because the
background noise is just too high,
We will have it all on tape and be
abl e to sort it out when we get back
on the ground. So this is W5lFl in

the spacecraft Columbia now ap
proaching the-leI's see-we are
coming across the Gulf at this time
approaching the coast of Florida
end then on up the east coast.
W5LFL is C(liling CQ North America
and I'll be swnding by for the next
60 seconds."

A treme ndous pileup ensued ! A
min ute later we heard "W5lFl re
turning to Kilowatt Four Germany
Foxtrot Germany. Your signals are
loud and clear. Also a Kilowatt Vic-
tor Four Charlie "

I looked up K4GFG in the (<Ill
booI< and found he W<lS licensed to
Davie. Florida, nf:'<lr MI<lmi. Also
Dick j<lnsson WD4FAB of Orlando
W<lS recognized And most impor
ta nt for Ja1( area hams. John Moore
W5HUQ was logged by W5 LFL! Ac
tually, John had worked him just as
he came up over the horizon. We
had a local ham in con tact with
ST5-91 A couple of minutes ta te r,
the telephone rang and john asked
if I heard it. Indeed I had and the
sign<ll qU<llity of W5lFl WdS sensa
tionill Within the hour. a TV news
team from the local ABC affiliate
WdS en route to John's Orange Park
QTH They taped <I verv nice re port
which was aired on the 6:00 pm
newscast To make it even better,
W5lFl had also contacted King
Hussein jYl and of course that wa s
big news It was a natu ral local tie
in!

Meanwhile. a Simlldr scene was

unfolding In O rlando where
WD4 FAB WdS also featured and
gained much publicity lor amateer
rad io O nly fou r F10rkb stanoos
we re to be logged during the regu
Idrly publicized orbi ts dod I felt
lucky to have one o f them in the
Jacksonville area and a nother in
Orla ndo which is in the Northe rn
Flo rida Sectio n,

O rbit 96 faded away with 97 due
in about 85 m inutes. The ned pass
was 10 be over the cent ral US and I

doubted whether it would be heard
in Jdcksonvillt'. But there WdS
nothing else to do but give It <I try
At 10:07 ern, I was surprised to
bear, " This is W 5 limd Foxtrot
Lirna in the spacecraft Columbia
calling CQ Nonh America . " He
went on to say he was over Texas
Signa l quality WdS still excelle nt ! A
loca l ha m. Bernie Mu nsey N4GBY,
late r reported hearin g W5LFL very
clearlv on his mo bile unit as he was
heading south down Intersta te 75
in southern Ceorgra. He WdS us
ing only a 5.'8-wd\telength whip dn
tenna

At 9:07 pm thet evening. I par
tic ipated In a conference call with
other hams who were writing re
ports for this arncle series. 73's E1(
ecuuve Ed itor Jack Burnett filled
us in on the latest information a nd
Bi ll Pasternak W A61 TF gave us in
sight wit h his obseeva tions Eac h
participant then gd..-t> a capsule
version of activity in his or her area

and a tape of a west-coast pass WdS
played. It was d pleasure to be able
to participate,

Next up was orbit 112, scheduled
for 8:15-8.23 am on Monday, Again
luck WdS with us. Although not as
clear <IS the ddY before, w5lFl was
heard with much the same an
nouncement The background noise
was very high a nd the tape would
tell the ta le W5LFl was not heard
on orbit 113

O n the WdY back to classes. I
picked up the morning paper and
on the fronl page was a story head
line: " Ham operator finds lucky
number is 9l)" Of course, the arti
d e featured lohn Moore W5HUQ
who did an excellent job of getting
the in form ation over to the report
ers, Besides being lucky, John cred
ited his success to knowing precise
ly where Columbia wa s going in its
travels He had a computer print
out with the ecact orbits from
NASA. John's station included a
pair ot z-element beams and a kilo
watt He has been very actrve With
OSCAR and VHF. hd\ting dtl states
worked on 6 meters along WIth 63
DXCC cccntnes on 432 MHz where
he oceretes EME. His rig IS a Ken
wood T5-700A

Dick Ja nsson WD4FAB is a lso
verv ac tive on VHF. He has served
two terms on the ARRl VHF·UHF
Advisory Committee (being the on
ly fourth call area member). It was
revealing to noll" that the stauoos
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breaking through the tremendous
background noise were top-notch
cce-eooos while the simple r sta
tions had great success in rece iving
W5l Fl. I guess there is a message in
that somewhe re,

O rbit 129 on Tue sday was the
next shot but wa s not heard by me
or John, No dice eithe r on 133 tha t
afternoon. The last orbit on the
regular schedule was. 134 on Tues
day from 5:25-5,]5 pm which was
10 be a ce ntra l US pass, I heard two
transmissions from W5 l Fl wtule he
was over the Mi, sissippi Va lle y
carrying on a QSO with a sta tion
out that way, John Moore W5HUQ
picked him up for 5 or 6 excha nges
beginning with $T$..-9 crossing the
snow line John reported that
KB4CRT in Tampa had contacted
W5 LFl. making him the fourth ste
lion in our state to do so,

Later Tuesday e vening. I re
ceived a ca ll from the ne ws di rector
of a very popular FM radio sta tio n.
I played my tapes of W5LFL ove r
the phone to him a long wi th a
sampl ing of the bedlam of the
pileup These were featured during
morning d rive time the next day.
This wa s a good e nding to a great
event !

The only Ihing left to do was to
try to work $T$..-9 on an un
scheduled orb it du ri ng the last two
days, Unfortunately. my class
schedule had caught up with me
and I didn' t have as much t ime as I

wanted, but scuttlebutt on the
bands indicated orbits 150 and 151
on Wednesday might be a good
bet. No luc k here. but it was fun
trying,

At this time, I ca nnot say whi ch
event was bigger, $T$..-9 o r Gre
nada. I measure t he signif icance of
events by their long-te rm e ffect.
O ne thing is for sure : The period o f
October 25-December 8. 1983, gen
erated the most posilive publicity
for amate-ur rad io that I can ever reo
member! I have been licensed
since 1964 and ha ve files of the 3
major ham publications going back
to 1948 Nothing can match this
45--<lay period we just experienced!
Another inte resting point is tha i I
never heard amateur radio refe rred
to as CB once during a ll the publ ici
ty AI our college library are news
papers from rnanv major cines and
il is a pleasure to see big articles 00

ama teur-radio operanoos in most
of them.

The publicity generated by Gre
nada and ST$..-9 comes at a cruc ial
time, We live in a political envi ron
ment where the quiet get trampled.
The FCC is insulting us with ooe
proposal alter another, I think they
would like 10 drop amate-ur-rad io li
ce nsi ng al together and what we are
seeing are toke n efforts. We must
maintain high sta ndards and I:Je.
corne invo lved in promoting ema
teor radi o or we may fo llow CBinto
complete deregulation , 73 is to be

thanked for its promotion of th is
documentary. I have enjoyed work
ing with Jack Burnell and the other
ha ms Involved.

Billy WilI_ N4Uf is , pto/(>swr 0/ d foClronic.
at florida luniof CoJl"llt', No-.. an l>lra, /K> wa,
/it" I~,..j in 1964. H~II.o. >f'fVf.'<1 a, "'....dtonl
oi wch or/lolnlldliof" ... f"'" Notth flam Am,o.
'""" R.Jio Socoory. f" lddJOtlv~~ RA NCE R~
_ AlKlCIM-""\. M><J I~ ,"Jonh Fbm O'
A"oe"'_. n..", .. S«t_ '-1_ oi l~
_Iwn f/orw Sraiof'l oi d>o ARRt .-d OX
A..Md< '-1_ oi CQ .........~.

KA4AKO
RobM C. HoI~ U 4.-1!W

PO 800 Jol1
61~ EMf Ponc~ ~ l...", A-.....

SKJtw. M<>unrd'" GA JOOlll>

I kept a d iilry from Monday, No
vember 28, through Thu rsday,

December 6.
Mo nday, No vember 28: Th is sta

tion ca lled Columbia W5LFl on 2
orbits. No reply was received h orn
Owen Garrioll on either try.

Tuesda y, No vember 29: Mark
Durlield KB4BPL, 15-year-old soph
omore from Red an High School In

DeKa ib County, a sked me to pic k
him up at his school dur ing a studv
hall period. With permissio n h om
his pare nts and the school, I trans
ported him 10 his home amateur
radio statio n where he and I both

made calls to Columbia. Th is was
done 10,28 t hrough 10 .- ]5 am No
reply received.

Wednesday-Saturday, November
3O-December 1: Attempts were
made on a ll eastern o rbits to con
tac t Colum bia.

Sunday, December 4: Charles
Griff in WB4UVF (Cla rkston, Geor
gia) was monitoring 145.55 a nd he
heard a nd taped WSlFL acknowl
edging K4GFG and another K ca ll
on orbi t 96A,

Sunday, December 4.- At 5:55 pm
EST, Jim Truluc k KB4A (Griff in,
Georgia) re ported to me via 2 me
te rs that he had a good visual sight
ing of spacec raft Columbia.

Monday, December 5: AI 6:26
am. this stat ion heard W5LFL sign
00 with " This is W5LFL ca ll ing CQ
America I am ready to receive
ca lls " Signa l report from my mo
bile rig, a Yaesu 227R, 'I. -wave
magnet ic-mount La rsen antenna;
on an rl signa l meter, 0 to 10, I
re ce ived a 4

Tuesday, W edne5day, and Th urs
day, December 6, 7, 8: No other
contacts rece ived h orn Columbia.
KA4AKO continued to place calls
each t ime the spacecraft passed
over the Atlanta-Stone Mounta in
area K4LDR, Atlant<l. was con
tacted on 145 41, the club re pea ter
This group carried on excellent cov
erage on th e space-shutt le opera
tion. and I asked Pete to furn ish me
with <III ava ilab le data that his
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Robert G. Holley KA4AKO

"Calling WSLFL, W5LFL ;n Co lumbia. th is is K4LDR, K4LDR on Earth, over. N

(Photo by Bob WD4KYO)

Iwant to start my report by saying
it was an e xciting expe rie nce to

monitor, listen , and tra nsmit to as
trona ut Owen Garriott W5lF l as
Ihe shu ttle Co/umbid passed over
the D311as area The most frus trat
ing part of the enure expene nce
was the emeteur-eadio operators
who ronstanttv called on the down
link frequency of 144,S50 MHz and
made it virtually impossible to hear
anv signa ls from the spacecraft.
This situa tion improved greatly
with the passage of time .

It WdS a "go lden lime" for all of
amateur radio and .....e were well
recognized by numerous news
paper articles as well as coverage
on TV and radio I W3S not con
tacted by aovooe from the media:
the local coverage was of a general
nature .

As soon 3S word got a round that
I ....as doi ng 3 diary-type report for
13 magazine. I had some great sup
port from mdny local ham-radio
opera tors. I went to recognize , in
particular, AI Brinkerhoff WBSPMR
(D311as), the north Texas area coor
dinator for AMSAT, who shared
with me a great dea l of data which
he took off his computer and made
it possible for me to have very 3C
curate data concernmg the window
when the spacecraft ..... as close to
the Dallas area I also received a
great deal of valuable intorrnanon
from Fred Mdid WSYI, pu blishe r of
the WSYI Report Now I would like
10 pass 310ng to you the notes I
made in my d ia ry during the flight
of Columbia :

Wednesda y, November 30, Orbit
J4 A: This was the fi~1 pa ss ove r the
ce ntral pa rt of the United States
The Texas window was 11 :14-11:21
am local lime The Columbia
pa ssed over the EI Paso area. and
no one in the Dal las area reported

KD5JO
Bob 1l<Kh.o""" KDJIO
9631 Vio,a 0 .., [}t, .....

Dali., I X 7514.1

clccs and mailed BEV a copy of the
tape segment.

To date (1219/8ll none of the AI
tenta area amateurs knows if he is
part of W5LFl 's log (ta pesL but we
all have hopesl Over seventy loca l
ametecrs partic ipating in MAT
PARC net session s received WSl Fl
trol nsmissions , Many hold tape re
cordings; all were thrilled a nd excit
ed , K4l DR remarked that he is re
Questing an SWL card, for sure, and
that the z-cent confirm ation card
wou ld deserve an $8.00 frame All
acknc..... ledge that " this is the best
thing that has happened in amateur
rad io since the first functioning
OSCAR satellite obtai ned orbit"

Thanks to WSlFL NASA, AM
SAT, the ARRL -and all the be
hind-the-sceoes people and .ama
teur rad io!

K4lAR, who heard WSLFL on a
scanner, wa s re-entbused and ha sti
ly arranged for 3 transceiver so that
he could receive better and make
ca lls also Dick reported into our
net absclutelv ove rjoyed that he
heard WSlFl; he is back into ham
radio. Though handicapped and in
3 wheelchair, Dick assembled a
Ra nger II a ntenna and is readv 10
put it in the sky, with some
as sistance .

Dr Garriott acknowledged two
we-area ca llsigns as he traversed
Atlanla during orbit 144: WA4BEV
and WA4EWA. Ken W40CW tele
phoned WA4BEV In Valdos ta,
Georgia (230 mile s south), but WdS
unable to reach WA4EWA in Bir
msngham. Ken played his off-the
3ir tape for WA4BE V. BEV was ab
solutely ecstatic and thanked Ke n
six ways 10 Sunday . Ken W3S gra-

mation locally (he wa s a brand-new
resident), He telephoned K4lDR on
successive evenings to receive the
21 .00 MATPARC Bulletin which
forecasted orbita l da ta for the fol
lowing day, Also checking in was
NK4E/aeronautiC3l mo bile . r..1AT
PARC wa s pleased to make so
manv frien ds tha i we did n't know
we had

For orbital passes during wc:xking
hours, W4QO, WD4KYO , W4PME,
K4l DI. WB4lFY, K4LDR, KA4SBD,
and W84IRR with non- licensed In
terested guests, ascended 10 the
roof of the Southern Bell Corporate
Headquarters building (050' AGll
16S0' AMSl) in hopes of heanng
WSl Fl (or being heard) With
handie-talktes. Early morning trips
10 the breezy roof found ice, 3S0 F,
and a windchill of 150 F,

At least one non-active amateur,

,. I t . 5h.... K.fLDR

168 lI,adm [}ti~~

lucle, C.4 J()(l84

group collected dur ing the period
thet the craft was in flighl He has
been very he lpful in furnishing the
diary of his and other stations.

This has been a great opportun i
ty to wc:xk a specia l eve nt and I ap
preciate be ing chosen a nd included
to participate .

K4LDR

Following the launc h of WSlFl
aboard ST5-9, the .'v1etro Atlan

ta Telephone Pioneer Am ateur
Radio Club (MATPARQ began re
ceiving computer-generated orbita l
data from Clark NSXX. Fish
WA4HXE, Doug K4SWj , and Stan
WA4DYD. All data was rebeoad
cast via the r..1ATPARC VH F re
peater (\o\'4PMEIR 14481n4S 41)
for the Adant3 Me3 amat eu rs.
Broadca sts were each hour, then
eve ry ten minutes during the on e
hour prior to the upcoming orbnal
communicat io ns opportunity.

Following each orbita l oppo rtu
nily, Pe te K4lDR conduc ted a
forum on the repeater where eac h
participant shared his observa
tions, thought-s, thrills, and e l(
penences. K4lDI and WD4KYO
were assistant net-control stations.
WD4KYO copied ARRl te letype
bullet ins end passed them along.
For those who did not receive sig
n31s from WSlFl on a part icula r
cbual pa ss, recorder tapes were
plaved for their benefit

As the word of ou r e ndeavors
spread, the MATPARC repeater sys
tem enjoyed more than 100 differ
ent amateurs participating, with 30
to SO per net session , Stat ions from
Alabama (Gadsden -90 miles dis
tant), South Caronna (l aurens
140 miles), and all ove r north and
central Georgia checked in, e ither
asking for or providing informa
tion Also participating were seve r
al holooicapped amateurs that our
group wa s pleased to have join us.
II was clear that ou r f\.\ATPARC re
peeter exceeded the coverage we
had ca lculated.

AK SQ, mobiling through Atlan
te. heard and joined us. When he
reached his home in Tennessee, he
was unable to learn orbital infor-

11_ C. Holley U4.4KO iJ 59~ old. Ht

~ in,he us: N~ vy ,*"..., W W II ¥><if"" "'"
teln conllOct. H~ wa. 1'0<1 Olfic~ Cim IS yNN

aNI I'o<lma....., 5,,,,,,, Mou nla;" GIl JOO86, for
16 ye-;lr:l. H~ hold, a Tt'Chn;dan !icPn~ and h..
j"..,., an amateur .jnc~ M. ~, 1978. .4 fflfflI!>r'r 01
lloe MUlL. M ford MmIOtial lladjo Club, .4llanla
lIad jo Club, and lhe WPOI CNOI..i Geotgia

11_,... .4uocialion, h.. <I.."", con."'. oJ an
k;om 15.4 ";ln1<;~, I"<> V...., 11 711 " .......
~ an /com 215 2__ ,ran.e-, and
l>oO T.mpo S.l 1__ ,'anK........ ~"'" I"<>

W""'" 10 our>nPt'I ...orl> I"<> d,.ul~
oeftu... and a 1I q 1.1_100 OCMWW H..

,....o-OIM"'" ..~ IS a II...., II.., up 40............
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Bob Buchanan KD5/0

hearing Owen Garriott. Many ama
teurs were transmitting on the
downlink of 145 550. which made it
virtually impossible to hear any
ca lls that may have come from the
spacecraft, I was operating a Yaesu
227R transce ive r (10 Watts) and us
ing a Ringo Ranger antenna up
about 20 feet

Wednf'Sd<ly, November 30, Orbit
J9D: Th is W<lS rumored to be o ne of
the best orbits over the Dallas area,
with t he spacecraft reported to be
jus t 100 miles away from us Win
dow time was 7:04~7:12 pm. Noone
in the Dall as metroplex area report
I'd hearmg the spacecraft o n this
orbit. We later heard that orbits
34A and 39D were sc rubbed due to
sc hedule changes that were neces
sa rv aboard the Columbiil.

Thursday, oecenoe- 1, Orbit
49": The window time on thi s pass
over was 9:33 to 9 41 am, and I lis
tened to it in the car using <In !com
2AT with a te-wett amplifier. Did
not hear anv signills from the
spacecraft.

FridilY, Decenoer 2, Orbit 710:
This was a gre at day for KD5JO! I
heard W5LFL for the first time at
6:43 pm. Owen was loud and clear,
and he catted CQ and sa id he
would be listening for 70 seconds
HE' came back and started to re
peer some of the calls, but QRM
absolutely wipe-d him out! WE' did
bear him say he would be listenmg
for the next 90 seconds. and we
transmitted agam as we did during
the ze-secced pencd No fu rther
word came from the spacec raft,
My wife. Nancy, W<lS In the ham
shack with me during this omit. and
she was th rilled to hear the voice of
Owen Garriott.

Sunday, December 4, Orbit 97A
The window on this orbit wa s 9:01
to 9:09 am and it was reported tha t
Columbia was 100 miles east of
Dallas. I heard W5LFL loud and
clear at 906 CST, at which lime he
reported that his headset was not
working well but that ca lls to the
spacecraft were being recorded on
tape and would be delive red to the
ARRl as SOOfl as Columbiil com
pleted the mission

Mond<ly, DecembE'f 5, Orbit
113.-\: I listened for W5lFL on this
orbit but did not hear him I learned
later that the Columbiil crew was
engaged in a pre ss co nfe re nce and
a discuss ion with Preside nt Reagan
at the time they were to be trans
mitting to the Dallas area This was
unfortunate, since thi s orbi t was
reported to be going directly over
us <It about 8:52 ern CST. I also ob
served that not many sta tions were
monitoring this morning pass; per
haps the interest and excitement
level had decreased somewhat.

Tuesday, December 6, Orbit
129.-\: I heard W5LFL <It 8:43 am
CST. He said he would be monitor
ing the upli nk frequencies lor 90
seconds. His signal was 5-9 ± . I
was in my car at the time using an
teem 2AT at 10 Watts and using a
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SIS-wave antenna Owen Ga rrio tt
did not report back after his CQ
call. The spacecraft was reported
to be 100 mdes we st of Dallas

Tuesday, Decence- 6, Orbit
1340. I listened to th is orbi t in my
c ar. also. I heard W5LFL at 4 31 pm
loud and clear, and he passed
about 100 mi les to the west of
Dallas. He made the comme nt tha t
he could see the Texas a rea ve ry
clearly and was hoping he would be
able to make contact with some
one in his hometown. He sa id he
would listen for 1-1 /4 minutes for
any calls from the area , He did not
repeat any calls that he might have
heard,

This concludes the e ntries in my
diary I was not able to monitor any
more omits that may have been
scheduled I want to clOSE' by say
ing I am verv proud to have been a
member of the team that was se
lected by 73 rnagazme to be in
volved in the fl ight of Columbia, I
think we learned a great dea l from
this experience, and the informa
tion gathered should be valuable in
future amateur-radio communica
tions between Earth and space. A
special thanks to Owen C erriot t
who took time from his busy sc hed
ule to make a great contribut ion to
the enure amateur-radio com
mumtv.

Bob8<.0<:,..,..., KDS/O is S2-. old, ...~ liwft
$Of'I> ¥td ""0 ...;wodch...... H IS .. , ,,". ,-....cy

KAMOA. I'>a> /'otr ,.,.,..« ,tift ••·llIc~ oJ..,

_..-I ..-hooI,~ l4mJy 1i>ft1 ..~ 8Nch.
C,J/dom.. All''' la~ 01~_ .. .(h

f ............. /(odla. Bob ~ ." _'y 1<'1""""""
/tom s.Joos ¥td I.bri..."'!f M.__ " ...1( ,h.. --'
AptJ. "",-,If. ~ is irl ....,.... ,,,,,I( ...h ,~

Promrow' OJ company 01o.!I.~ Bob n.., ""..,
• ~.", /of IS I'N'S, .rId hI< Of"""~ "'"
cI~ 'if.~in,.rId pho'OlI'ophy

WB5ASA
c. ..... dI!t sm...... W8SASA
1719 PNch,_ C.,....

,...... C•• n nS'l1

Abook could be writtt'n about
the expenences of individual

hams trying to contac t the Sp.lCE'

c eat t Columbia and Owen C arnett
W5LFL. Talt ta les (" How I Worked
W5LFL on 2% Watts With a Hand
held") and simdia r stories w.1t be
flying around harntests until the
next ham-in-space mission

Signals from Columbia were
strong and rode over the QRM o n
nearby passes and were even full
quieting on some passes that were
ov er the horizon

W5LFL was heard in Tellas on
November 30 at 8 :35-84 5 pm CST
as the Columbia was p<!~ s lng ov er
Califomia on orblt 400, The signals
were fult quieting m the Houston
GalvE'ston a rea even though the
Columbia was 1800 muss awav
over the horizon. E-skipwas he lpful
in propagating seve ra l over-the
horizon signals Housrcn-Cafves
ton stations with good beams were
able to copy W5LFL on orbit 40
with complete readability and sig
nal st re ngth of S5 to S9 He was
also copied fult quieting on sev
eral hand-betd s using rubber-deck
ie antennas

Roy Neal K6DUE had his hand
held on the bedside ta ble In his
room on the eleventh floor of his
hotel in Nassau Bay (across the
street from the John!>OO Spacecraft
Center), end sign<l ls hom omit 40
were stro ng e nough to wake him up
with a fu ll-quieting signa l.

Eve ry type of receiver capable of
receiving two-meter FM signals

seemed to succecsfullv hear the
5-Watt signal of W5LFL-scanners,
hand-heIds. and. of course, conven
tional bast' sta tions Du ring the
flight of Columbia (ST5-9l, there
was hardly a ham with two-meter
FM capability in the Houston-Gal
veston area who d id not <It least
listen for W5LFL.

If you only heard Owen Garriott
on any of the orbits, send your re
ception report with an SASE to
ARRL, ST5-9, 225 Main Street, New
ington CT 06111. (A reception re
port should include orbit number,
time, your loca tion, W5LFL's corn
ments he ard, and a description of
your station )

In spite of Murphy and his laws,
hundreds of hams received co ntac t
confirma tion a s Columbia passed
within range Thousands more at
tempted to make contac t, and sev
eral hundred wrll receive the
WADL award (Work ed All Dow n
Links) for repeater c tt set mode.
shift ing from 600+ repeaters to the
Columbia uplink bequenoes with
out changmg the offset-placed
transmitted signals on the Colum
bia downlink frequencies. thus pro
ducing much QRM on WSLFL.
More hams were heard on the up
link and downlink frequencies than
had ever been heard on two meters
before

It will be inte restmg to see a pro
file of the ham ~t<l t ions that WE're
actually hea rd, or recorded. by
W5LFL. Were they all EME stat ions.
or were some even handie-talklt'Sl
I understand the NASA dub
(W5RRR) IS planmng to develop
such a profile report

Ha ms tried to get every bit of
performance possible from th eir
stations, but for some rhts was too
li tt le. too late, I had c ircu larly-po
larized satell ite antennas on hand
but did not get them mounted in
time, so I had only a discone and a
turnstile antenna to use to try to
make contact.

Rumors were wild about the
types of stations used by hams, We
heard that one ham in Calltoema
(where elst'1) went out and bough t
ten transmitters, ten amplifiers .
and ten antennas, put one on each
of the ten uplink trecoences. and
used them all simultaneously. 1
wonder if he ever made a contact .

WA5 NOM, one of the first sta
tions in the Houston area to be ac
knowledged by W5LFL. was operet
ing an Icom 271 d riving a 160-Wall
amplifier feeding a Cushcraft 20
element twist antenna in an az.e!
mount as used for sate ll ite work It
was calculated that his effective
rad iated power was more than
3.000 Watts

On December 5, one of the Tex.
as City hams (ND5Dj worked
W5 LFL uSing modulated ON. with
10 Watts to a ve rtica l antenna. The
CW was believed to be acknowl
edged by W5LFl.

Effective rad iated power (e rp)
used in the H ouston-Galveston



area ranged from 2V. Wa tts 10over
three kilowatts W5lFl had est i
mated that 40 Watts erp trorn a
turnstele a ntenna would be ade
qua te, bu t I bebeve he underest i
mated the QRM on each pass and
the power needed to cut through
Sta tions heard calhng W5lFl fro m
the Housto n-Galvesto n area in
cluded many to-wert stat io ns us
ing simple vertical antennas similar
to the Ringo Ranger. Others used
vanous types 01 beams: horizontal
ly polarized, vertically polarized.
or even circularly polarized Sta
tions used to work the OSCA R sat
1'1I1tei seemed most e uecnve

ThI' most successfu l an tenna sys
tems were circula rly-polarized
(right- a nd left-hand swuc habtej
be am antennas on sa tellite-track
ing mounts that could track the
shutt lt' in its orbit These sate llite
beams, and also horizontally-polar
ized beams aimed at the horizo n,
were able to p ick up 5TS-9 <It or
sllghlly betore (e.g , minus )0 ele va
tlOfll It came ove r the horizon.

For passes be low 20° e levation,
tilt> vert ica l-gain antennas {eg o
RlnilO Ranger, lsopole, or similar}.
with their low angle of r<ld iation,
had good reception an d probably
good transmi tted signdls for most
of the pass. Vertical s, be cause o f
their overhead co ne o f silen ce,
were not effective on direct ove r
head passes, Howe ver. when the

pass W<lS above 20° e levation, the
turnstile and horizontal dipoles
seemed to have the edge . The d IS
cone antenna and rubber duc kses
were not very effecnve. but W5lFl
was heard on even these antennas

It was <lmazing how many sta
tio ns were actuallv beard Two
meter FM simplex around 145,00
MH7. , and particularlv on the
downlink of 145,55, appeared to
have much more ra nge than is usu
ally co nsidered possible on FM
{Maybe we have been missing <I
good many DX posslbi litM.>s.1

The orbital predictions end in/or
mation put out by the NASA club
(W5RRR) were very helpful in fol 
low ing W5lFl a nd the Columb;d
for visua l sightings as well as radio
co ntacts, Hams all over owe the
NASA club and the others involved
with the ham-in-space program
some ve ry since re thanks. Aln"'ady.
hams in the Housto n-Galveston
area are <lsking the mselves, " W hoat
WI ll Ido d iffe rent next timer ' Some
of the ideas th at have a lready
come up are :

e l\.-\dke sure my transrmtter is not
in the repeater offset mode. Moni
to r my transrrut frequency.

e Aim my beam at the point on the
horizon where the shutt le (satellite)
is expected to arrive, and star t
transmitting before it comes ove r
the horizon (This seems to provide

an "edge e ffec t" that enhances the
signal at the horizon )

e Have az-e! ante nna mounts that
ca n track the shuttle pa ss

e Set up swuc hable c ircu larl y-po
larized antennas high enocgh to be
above surrounding buildings and
trees.

e Run more power. (This is one
idea with which I do not agree I
beneve we should keep our power
down to aVOId QRM If all stations
had kept power down to 40-100
Watts erp lor STS-9, there would
have been le ss Q RM and more con
tacts WIth W 5lFl.I

e Use vertical-ga in antenna~ for
passes be low 20 ° and tu rns tile an
tennas lor pa sses above 20°, since I
cannot alford (financially or spa ce
wise) a sa te llite antenna system ,

e Try to transmit in d ear spots
(l ime-wise, or frequeocvl on the ap
propriate uplinks.

e Get some practice work ing the
OSCA R setemtes

I hope you were successful in
working O wen Garriott W'ilFl o n
the Columbia. If you did not work
him this time around, grve some
consideration to the comments a nd
suggestions in this article and pre
pare for better luck next time

WB81FM
e-J SCNd "88lfM

4741 H¥Iou Dr.....
00.1OfI OH 4SH 2

Pre p<l r<l tio n in Dayton started
back in September with a short

presentation <It the Dayton Ama
teur Radio Association (DARA)
about OSCAR 10 and the space
shutt le . In o ne of the following dub
meetings, wave polarization was
discussed and a home-brew tum
stile antenna demonstra ted.

I mounted my turnstile, backed
by a 4 ' x 4 ' screen fixed pointing
south and 45° up, and was able to
copy OSCAR 10 for many days
WIthout changing the position 0/
the antenna A planned test with an
aircraft was not necessary I have
since replaced this sim ple "cross di
pole backed by a screen reflector"
with a 2 x 6-1.'1 crossed dipole with
little II any improveme nt.

5unddY, 27 November: Time of
launch gets close; dean off operat
ing table to make room for the
various 2m FM compone nts A
SQ.W transistor amphfier is dusted
o ff and pressed into service. We
ha ve now the KDK 201 5 with 12 W
dnvmg the amphtrer and the out,
put is 45 W, Good reports are re
ce wed from several local hams

M onday, 28 November: Spa ce
shutt le got o ff the gfound; dock is
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Radio operator

picks up shuttle
Eyt contact wi th the Ihuttle II I dll·

terem IilOry, however. accordin. to I
local utronomer.

Rtsldfnts could It I I prelly .00(\
look at the ~"lt When 1I WII villbit
lor aboul fou r mlhutel Thursday.

Howtver, cloudineSllnlerft rtd with
,I.hlln, Frid, y 'nd li kely will do 10

I.aln Saturday. sai d hmu Relll,
curator of astronomy for the Dayton
Nllur.1 Hlltory MllItum. SulldlY
throu.h Tuf$day. the Spaeelab'l oTbit
and dilt,nee may make II dilficult 10
1ft. ReiJ! IIld.

lE1ST SAID the [ht SPI«lIb would
Ippear as I mo.-in,li.htln the Illy .

The Lt Wl' Rewardl Cenler rtplOn",
tilt lol lowt.tl' orbill for lOd&y Ih rou, b
Tue-day,

• TQday. 6 ,03 p.m.. movin, IKlfth·
w e.!; to _ lIh. vialble lor 4 mlnUI,.. 27
_cia. Difficult to _ U Ct pl In n ·
tnme IIOl1.tttra part of Monl,e>mtry
COIInly - 39 de.rHS above the hoM·
zon, 243 mi\e's above tbt tlnh.

• Sunday, S;53 p.m.. movin. Wilt 10
Ml'Ul h. visible fo r 3 minUlel, 51 IfC'
oncla. Vf·ry dltrlcult to IU bUI bnI
ch.n« In extreme WfSltra Plrt of tht
counly - 24 degrHS lboVt horizon,
341 mlltlabove tht firth .

• MondlY, 5;43 p.m., movln, we.!; to
IOUth. vilible for 3 mlnuttl , 7 Ifconcla,
very dlllleull to see but best eneeee In
ntrtmt wutern part 01 county - 16
de.reel above the horizon, 464 mllu
lbove the e, rth,

• Tuesday, $;33 p. m, West to lIOut h
west. visible for I minute, 41 ~ondl,

Very dilflcult 10 _ bill bell eh'ne e 'n
ntTeme WPllun Pf.rt of Ihe COIInly 
II de, THI 'hove horizon, 588 mil"
l bove lhe farth.

puter presentation is scheduled.
During the day we had ou r first few
inches of snow and as usual all
kinds of problems with the automo
bile traffic. Thrt'(' of us go together
10 the dub meeting which turns out
to be cancelled because ot the
poor weather. I had prepared a
short presentatlOfl on the space
shuttle and also a handout WIth or
bit information throogh Tuesday.
We have some lively discussion
with the few people that showed
up The late news on TV shows
some Kettering hams in a shopping
center parking lo t with a hand-held
(ross yagi. A good picture with the
snow and rain pouring down; of
course, they had no luck' It be
came known that the astronauts,
including Owen, are kepi wry busy
a nd that they are req ue sting an ex
tra day in space,

Saturday, J December: This is a
resting day for the US hams, The
shuttle will be over Europe. Africa,
and Asia. I co nsider putting up a
brand-new antenna, 2 x lo-el CTOSS
yagi by TET, which I picked up
Thursday night from Dan WD8IDZ
But because 0 1 the co ld weather
a nd the rain, I pa ss that up

Sunda y, 4 December: Orbit 97A:
9:55 am. This orbit sta rts like allthe
previous ones, Everybody c alls, no
response from the shuttle Then ou t
of the blue sky, at about 10J18 EST.
there was Owen. loud and d ear on
the IC-2AT, 59 at least For a mo
ment I thought some local John
was impersonating hIm Owen says
he hears a lot of stations, and not
wanting to waste any tene with ar
knowledging. he is just going to
listen for the next 80 seconds, He
also says he is Just now over Texas,
heading for the midwest. This IS the
signal we have been wa iting for,
and lor the next ten minutes, every
body in the Devtcn area c alls, We
do not he ar him again, and I do not
have a recording of his trans
mission.

During the next orbit, which is
almost out of reach lor us. over in
the west, we c all again but do not
get a response. Alterwi'lrds I talk
with leo WA8ZH E and he surprises
me with a super tape reco-dmg of
an ei'lrlier unscheduled pass (orbit
96,8:34 EST) where Owen actually
confirms K4GFG and another K
call.

Well . at least we heard him al ter
all these days of frustration. Some
succes s, and there is a c ha nce that
we are on the tape,

Monday, 5 December: Orbit 11 3A
(9:42 to 10:05 EST): Although pass
ing several hundred miles to the
west of us, this ought to be a good
chance. I ca ll a lot and listen ca re
fully on the even minutes. But there
is no response . Today there is a lot
less activity locally. It is a work ing
day and also possibly a number of
hams have exhausted thei r pa
tience; good for the re maining
ooes. We had another telephone
conference last night with other

ticking Must not forget to synchro
nize station clock (electric With sec
ond hand) to WWV. Turns tile an
tenna is " mounted" almost on the
ground in our front yard; hope lor
no vandalism for the next week A
decision is made to use a second
radio; an IC-2 is connected and set
to Owen's main frequency Two
antenna switches are employed.
one to connect ertber one or the
other receiver and one to connec t
any of three antennas: a vert-cat
dipole at 70', the 2 x 6-e1 OSCAR
antenna (8' above grouooJ, and the
turnst ile directly on the ground
Now all we have to do is worry
about the schedule.

Tuesday, 29 November: liste ning
o n the bands, local re peat ers. etc ..
lots of numbers are exchanged. but
no clear picture emerges. The AM·
5AT Net at 9:00 pm o n 3850 is great
confusion: lo ts 01 decimal points
and digits to feed the hungry corn
corers. However. at the end there is
some useful data ! Now we see the
light, getting re ady for the first try
which will be tomorrow noon
time-will be home for lunch at
12:00

Wednesda y, .JO November' Did I
mention. we have no compu te r; we
go by orbit period and rotatlQl'l of
the Earth. We have pre-published
data and t~ are very dose; still.
we plan to be on a few minutE"S ear
ly and stay a few minutes late

Orbit 340: No sign of W5lFl. but
a lot of local stations are ca lling
during the odd minutes I coont at
least seven stations! Ned I try orbit
38D-although not scheduled,
there may be a chance, But Owen
does not show up, Over WA3NAN
on 3860 I overhear the shuttle corn
munication a nd Owen is doing ex
periments

Orbit 390: Another no show of
Owen. lots of locals ca ll, but with
the ten available calling frequen
cies, you can still find a clear spot
(locally, mind you). but there is a
2000-mile-d iameter circle WIth lo ts
more signals calling the shuttle
Some stations call on 145.55.
Owen's frequency, and are c ha sed
off! Atreswards. some comme nts
from the 75m band a '\'0 "d id not
hear a thing. " a K5 " had my lour
boomers on him, heard nothing "
Oh ....ell . there is another pa ss
tomorrow. later In the evening. I
hear Owen had been on ove r Cali
fornia on orbit 40, So. there ;s ute
up there!

Thursday, 1 December. Orbit
49A: Another dud By now every
body just calls on the odd minutes
and listens in between. I keep
switching my three antennas, al
though I had calculated that even
with a simp le dipole he shou ld be
putting in a signa l of 59 and 9 +20
whe n overhead. No nethele ss, ('very
dB should he lp on transmit.

Friday, 2 December: Only one
good pass for our area at 6:00 pm.
Again we have no luc k; we have a
dub meeting ton ight and a com-
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t.ven lJlOUall II'. euncen 10 see the
.pur .hun1e ell,Urnan u It pauu
Ihe Dayton .ru. It leU! onr 10(11 ham
r.dlo Opl'rltor wu Ible 10 pick up •
Ir.nlmlilion Iro lll ,plcr Frld.)'
tvenlnl·

Frank Stlllub uJd Ih.1 ,t 7;48 p.III
he plcll.UI up • Ir.ll.mlllSlon from
utrolUlUI Ow'n Garriott, .n tlKtron·
ka uptn who II.. eeen bramllli II.m
radio ereeec.... bKk 10 Eanll .

$(11'/0111 IIJd 1M asI"""UI ~Pf"t4
tbt all letter. 01 Ifv,r.] h.m Opt.,. ·
tOri , but h. ""11 unable to bur
wlMtlltr hi.... 'lIIOll,lhelll.

"ttl SAID~ WU IOina to SWld by
for Ult nU l 90 wconda.~ SCh....b &ald.
.. tit p1ayfod • tepe rwordlnl of the
tflllrmlMlloa .

Til. UU'ODIul Illen tt ld " CQ."
."Ic~ _1lC lit ..... call1n, for otMt

0.""'"
TlIf en"~ trtlI.Jmllll6on lui"' only

,boIIt till'''' minu!"- until tilt Mutlw
..... OUI of ran,r, but Sc:hwlb IUd II
""U I " rul thrill."

A Ilam radio IIj>eTltar lor 31 y"',.
Scbwab IIld be probe.bly picllt4 up
Iht uan.mbslon bee.un lit Ihu
about .un mlltl ftOl"lh of the tlty 
on Do, Lt, ROllI - and doelll 't hu'e
bulldln.lor othr olmrucllonl.

friday evenln, WIS one 01 the bnI
lime. for locil operator. to receive
tranlmllllona lrom Garriott, who I.
bl'OlldClStln, prlml rlly on tile frt
quency US,55 MHz,

AND THI SHUTTlE will 11110 bf In
ran,e In the nut lew dayl , !ndudln,
Sunday around 10 I.m.• MoodlY and
TU~ICIIY belwHn 9:30 I nd 10 I .m. • nd
Tuem y l roun4 S,3O p.m.
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The Evolution a Superior
Terminal or RTTY a CW

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

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

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

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

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

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

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

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

• Kevw ord or manual cont rol of VIC or Parallel
printer and receive buffer storage.

• Convenient plug-In jacks for all connections.

• Single board design contains TV & ROM soft
ware that does not require external power.

• Full one year warranty.

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

MICROLOG ~ "
INNOVATORS IN DIGITAL COMMUNICATION

C64

VIC

The optional on-board 4 mode AMTOR in
cludes these exciting extras:

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

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

• The unprecedented ability to transmit BASIC
programs over the air directly from memoryll1
Just load your program normally by hand, disc
or tape. jumpto AIR-l to establish communica
tions, and type a special control command. The
AIR·l does the rest. All standard Commodore
Basic and screen control commands are trans-
mitted/received intact, just as you typed them,
for immediate RUN/SAVE. Share BASIC pro
grams with your friends around the wo rld
without tedious "two-step" re-typing or mailing
fragile discs and tapes.

AIR-l Future
There's room for expansion and adaptability

with some really "neat stuff' planned for the
AIR·!. But then. why tip off the competition?
Now you understand how we live up to the title
"Innovators in Digital Communications." The
complete AIR· l for VIC·20 or C·64 is $199 (with
AMTOR , $279). See it at your local dealer or call
Microlog Corporation, 18713 Mooney Drive.
Gaithersburg, Maryland 20879 . TELEPHONE
(301) 258-8400, TELEX 908153.

Comm~.nd VIC 20 .... rq(istr~ IT.d.m.,1u 0( Commod"... EJrc:tronl<'$ . LId .
Cop )TINh l{)J983 MICROLOG CORPORATION



Larry Knapp KCBJX

hams from all across the US-in
cluding Alaska and Hawaii-skill
fully conducted by Jack Burnett,
Executive Editor of 71. Hams from
the larger metrqx>litan areas (LA.
Chicago) complained about tre
mendous inte rfere nce (intermod)
and suggested it might be best to
use a small antenna, such as a rub
ber duckie o n a han dle-talkie. No
such problems were e ncountered in
the Dayton area, By noontime we
have to leave Dayton for Hunts
ville, Alabama. to do some receiver
testing for the QRl. This is a
1()-hour drive and we will have to
stop over for the night DrIVing
south, we listen to the radio. mostly
news about lebanon. but then
there is the 3-way cooveeseuco be
tween President Reagan, West Ger
many' s Chancellor Kohl, and the
astronauts, leaving a dreary a nd
cloudy Ohio behind, we find some
sunshine in southern Kentucky. We
finally pull in for the night south of
Nashville, Tennessee. Here we are
in the Central time lone and with
some " sharp thinking," the next 3
orbits are converted to local Cen
tral time. I brought my hand-held
IC-2AT. an HB9CV portable anten
na, and a tape recorder. My chanc
es are rather slim to be heard with
the low power (1 watt), but I might
get a good tape recording of Owen.

Tuesday, 6 December: Today
there will be several good chances
to pick up Columbia Unfortunate
ly, we will be traveling, setting up
equipment. or in meetings wuh
other engmeers a lot but I WIll try
to break loose whenever Owen is in
reach.

Orbit 129A, 8 :30 am CST: We are
at guardhouse no. 9 of the Red
stone Arsenal, AlaOOma, checking
in and wai ting for an escort. I listen
o n my IC-2AT and hear nothing, but
there are some locals who, <liter so
many days. still do not have the fre
quencies straight. They <Ire being
chased off. Only a few stations
call , so I tty my luck agam 00 this
pass. Owen does not show up

Orbit 13]0, 2:45 pm CST: This or
bit passes over New England. so the
loca l stations do not even try to call
the shuttle this time. However, I am
at an excellent location this t ime
and should try I am next to NASA's
Marshall Space Flight Center on top
of one of the old static missile test
towers, 250 feet up in the air We
can see for miles <lroond; large
areas on the ground are flooded
from the recent heavy rains; I regre t
not having brought my binoculars,
The Space Fltght Center. by the
way, is a complete ground-control
station for the shuttle, like the
primary one in Houston. Texas, and
could take over operat ions im
mediate ly, if necessary. The y have
a press center set up, but there is lit
tle activity, since the scheduled
teleconference with the astronauts
was cancelled, The tape recorder is
plugged in and 250 feet up in the
penthouse we listen on the IC·2AT
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for the space shuttle. Unfortunate
ly, we hear nothing. Now there is
another orbit in 90 minutes; during
this time we have to look for ac
commodations for the night We
have no reservations. Eventuallv
we find a motel. but with the rush
hour traff ic, we are a few minutes
into t he ned orbit when we check
in.

O rbit 1340 , 4:1 6 pm CST: By t he
time I am in my motel room. it is
4:30. Immediate ly I turn the 2m
radio on and alter a short moment I
hear some crackling noise that
sounds like a voice I grab the
handie-talkse and rush outside to
be in a better receiving position,
There is Owen <lgain loud and
clear: "O K, here is W5 lFl, over the
beautiful Mississippi . I have to ta ke
a pic ture of th at. but I also have to
listen to t he radio, , . " He is lou d
a nd clear on the hand-held IC-2AT
with a rubber duckie. Immedia te ly,
I make frantic efforts to hook up
the tape recorder for his next ap
pearance. We cannot take the re-
corder. connected to an outlet out
side the room. and we do I'IOt hear
Owen agam

For the next 2 days we will be
very busy with an essignment. so
we conclude our space-shuttle
d iary at this point. In hindsfght. it
was qu ite worthwhi le. Although at
time s frustrati ng and no QSO re-
suited, we did hear W5lFl on 2 oc
cassoos, and Owen's voice from the
space shuttle Columbia (OIl ST5-9)
will be impressed on my memory
for a long time.

KC8JX
L~"y I<n.w 1«61\

5186 Ivy Dr..~
Sr~........vill~ 1.11 49127

"KC8JX, this is W5lFl." No, I
never heard that. But 00,

what a thrill it would have been if I
had! Several in our fratermty beard
it. including my good friend Jeff
W7 10 It certainly wasn't for lack
of try ing - I was there for every or-

bit that could possibly be heard
hom southwestern Michig<ln.

It's amuing how such an event
as this can make inactive hams ac
tive I heard stations on 2 meters I
didn't even know existed Was
there interferences Yes, a little. But
after the fi rst few days it was negli
gible. How did you prepare for this
historic event! This is what I did.

First. I had to have an a ntenna I
had a Ringo Ranger. but 1 didn't
think that would work very well, so
I built a turnstile similar 10 those
described in the Handbook. This
was my first attempt at nome
brewing, and it seemed to tum out
very well. It certamly whets my ap
petite for more VHF antenna work
My boom wa s an old shovel handle
and my e lements, wire , The cetcu
lations of element lengths. phas ing
line s, matching sections. and re
fle ctor spacing were definite ly
more diff icult than the 40- and
8O-meter dipoles I built. I mounted
the antenna, such as it was. 00 an
unused tetherball pole and hoped
for the best. This was all completed
prior to the shuttle's launch

On November 27, I pankfpated
in a teleconference call and re
ceived much valuable data which I
passed on to loce t networks This
information was very helpful and
held true th roughout the missio n I
tried th roughout the week to get
updated information through the
telephone numbers which were
published. but I finally gave up <IS
the lines were always busy. All up
dated informiltion was obtained
mghtly by listening to the AMSAT
net frequency of 3850. I never was
able to hear W5 RRR, though I un
derstand the y were on the air.

It was now November 28, and
the shutt le lift-off was perfe ct. Now
the adventure could realty begin. I
had trouble figu ring out the exact
orbit times since they were given to
me in mission elapsed time. I had
never done <lny satellite woO<
before, other than listening for
OSCAR on 10 meters. plus I did not
have a microcomputer handy to
use, Today I also found that the

speaker on mv vaesu FT-208R was
inoperative, so I had one of the
Heath technicians fashion a phone
jack patch cord I could then use a
remote speaker with the patch cord
placed in the phone jack of the FT
208R. Now at le ast 1could liste n to
the transmissions through a good
speaker and, thus, any tape record
ings would sound better, My turn
sti le could not be placed outside,
as with the first winter storm ap
proaching. high winds and snow
could ruin my investment.

November 29 was still very cold
and windy, so I still could not
mount the antenna outside It was
good that no shuttle communica
tions took place that day. 1 pro
cured a Vl-2280 from Dave Pop
lewski KC8lV at Heath Co, so my
hand-held would have some
punch-12 Watts, A~ the day
ended, o ne fina l ile m had to be set
up-my tape recorder , These la st 2
days had been duasters <It work,
and consequently, I had to spend]
to 4 hours each night filling pr0b
lems there. I was. therefore. late m
getting evervthmg set up. A real
bright point of the day was finding
the local repeater, KD8S (145 47L
was broadcastmg the shuttle com
munications, This was very conve-
nient for us in southwestern Michi
gan and northern Ind iana because
of the current information being
disseminated there.

November 30 arrived. and first
communications with the shuule
were expected today. I was I'IOt
able to be at home, but instead
listened for the shuttle in the Heath
Compa.ny Engineenng Department.
Owen was oot ecnve at that nme I
then listened for the next lIyove r at
6 pm, orbit ]9D, Stili I didn't copy
W5lFL. I am reall y wonderi~g at
this point whethe r my antenna
works. By this time. the wmd has
really died down so I could put it up
outside. I am also trying to find
W5RRR 00 20 and 4O~no luckl At
8 pm, everyone m SW MIchigan
was calling W5LFl, many nght on
145,55. Two meters fina lly sounds
like 2O--meter OX even with guard
ians 0 1 the frequency. Tonight also
was the night for my weekly sched
ule with W7 ID, After establishing
contact, I found out that W5lFl
had made his first contact with
WA1JXNf7 in Montana at 02)4Z,
December 1st. These first reports
indicated very stroog signals from
the shuttle; there were even some
who heard him on hand-helds.
What a thrill it must have been!
Jeff W7ID forgot to tum on his tape
recorder. Hope that won't happen
to me. Tonight. I also liste ned to
W1AW's bulletin and tuned in on
]850 to try to get more information.

O n December 1, there were no
sc heduled communications orbits.
I spent the day listening to the shut
tle on the 145.47 repeater and
tuned in to the W1AW bulletins
and 3850.

Orbit 700 was deemed possible
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for December 2. so I was really
re.-.dy th is time On, the QRM on
14; .551 After this pass we ft'ally
should gather on some repealer fre
quency and inform the multitudE-so
so we did , I guess because o f Endev
night, we really had a turnout on
almost all Earth-to-shuttle frequen
c ies Found out - 600 Spilt on
hand-held from 145 ,55 puts till"
IraMm,! frequency on 144 9 ') I
wonder how manv of us were usmg
this I am trying to stay on 14501 or
14509, There don '! seem to be
many othEors there. No luck locally
hearing 700 or 710 orbits. I'm fNI 
ly sta rtmg to doubt my stanons ca
pabihnes. I did he ar a tape made- by
someone in Ca lilOfnia who had
good copy of W5lFl. Mdybe that's
rhe c losest I'll ever come!

December 3 -00 tf vovers sched
uled . I spent the day with my fami
Iy , do ing some necessary Christmas
shopping

II is now Sunday, December 4.
and I'm really hoping tha t today on
orbit % or 97 I'll be able to hear
W5LFL I have given up most 01 the
hopt' I had earlier 01 having my call
answered , .I S It seems from tnfor,
mation I have received that on ly
I~ With power and good duec
ltorldl antennas w,1I be answered
II I coold only hear him. I'd be
pleased' Tht>n, tmallv, on orbit
97A, I beard him at 10:08 EST! Holy
cow. "'.IS I thrilled' I wa s ~'ell ing iOt
thot> laml ly to come and lis te n
M.aybe I'll e ven WOtk him I (No, I
didn 'l forget the recorder. In teet.
I've got 5 rmnutes oi my cal! oo the
recorder a s I was <lf r<l id to turn It
off lest I miss some ot Owen's com
ments.I I did it! I did what I thought
I could probabtv do c-hear him I
doubt very senouslv he'd ever hear
my 12 Watts to a turnsti le, Some of
th., local operators heard th.,
t>,trl it>r eastern PdSS, orbit 'Ib I
didn 't , but on the central p.l'S, orbit
97, no one recorded any more than
I did I i.'('1 fortunate I reallv am
fire-d up ior ....\onday·s and
TuesddY's pdso;es

December 5 W<lS <I dlSdster
'

Sonw oi the locolls picked up the
ed stern pdss, bot I dKl n't, I stdn >d
home /rom work in the morning
lust iOt theo;e Ilyovers N(M I'm
redd\,' lor 11 ] A Ddrn """"' s c~
lerl'nce l He " dsn 't ()f1

December 6 WdS the Idst ddY I
hl'<lrd o...en -weolk, but redd.1ble
I also found oot tholt one 01 the
loc .al opt'r<lton. KD8S, thought he
WdS con iirmro I dlso Stdyed home
hom work th is morning Won't be
<lble to do this much lo nge r' TIlt'
we at her hds turned worse dS our
first snowstorm appeills J took
down the dntenna, The spiKef light
is nt'drly over now .

December 7, I had to be <I t work
early. I did re ce ive a call at work
th <i t W5lF l W<lS he<lrd briefly on
both the eJ.stern and centr<l l
PdSSt'S

Wl'll , I <iccomplished sew r.al
gO<lls Just as the space shutt le did I
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apprecia te much more now VHF
ccmowmcancos and the rel ative
ease in construct ing VHF antennas
It has certainly whet my appeti te
for OSCAR end VHF work The en
lire experience has thrilled me just
as much, if not more, than my first
Novice contact almost 23 years
ago, or tfe f i~t time I beard
OSCAR on 10 meters, What a thnll
It must have been for Owen Car·
ron to hear WAl JXN!7, IY1 , Wl ID,
and others Would I try it .ag.ain1
wocld Owen W5LFl1 Yoo bet'

I'd like to thank 73 magazine for
its ht>lp in providing timel y in/or·
matson and my co-wnters for their
support But my special tha nks go
to my wife , Carol, my son, Alan,
and my daughter. Amy, lor their pa
nence a nd their expert strong-arm
motor contro l of my antenna Thl' lr
enthusiasm for this project lor Dad
IS rNlly ap prec iated, My co-
worke rs, who were very interested
and supportive, get special thanks
as does Heath Companv and lellow
em ployees Dave Poplewski Ke8lV
and Jon White WA0TAQ Without
all of these people, I cootd not "dye
been ban-successtut
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Whdt loI1CMs is a log,'didry of
the past few dolYs Flrsl. to

mtroduce myself Vl'ry brit'lly. I .am
a retired electronics engineer ", ho
has had a ham license lor 51 ye<l rs
Instead of roc king and re mmiscing,
I sa,1on deep-sea o il t<l nke rs sever·
at months per ye<lf as r<ld io offrcer

Sa turday, November 16: Rect'lved
a telepho ne call from Jack Burnt'tt ,
h l'cutive Editor 01 73 m,lgaz inl'.
He asked if I wished to pdrticip<lte
in an effort to con tact W5lFl
abo<lrd the sp<lce shutt le Columbia
.and writl' up the results, It ct>rt.ain ly
seemed worth <I try I happi ly
agret"d 10 do so, noting thdt my
2-meter station is not much beyond
the ordlllary I have an Icom 25A

and a vertically-positioned dipole
made from rod stock and mounted
hallway up my so-toot TV a nte nna
mast. It has served me well for len
years_ I also have a Tempo 5-15
handse-talkie with rubber duck se.

Sunday, November 27, 400 pm:
1\ confere nce c all, lasting an hou r,
with Jack Burnett. Raodv Stimson
KDT, Bob Hamon KH FZ, Dave
Manley KH6B (in Hdo, Hdwdiil.
Ion Gallo KBbWT, Wa nda l ove
joy K02X, Bill Pasternak WAbITF.
and many others. includrng one in
Alaska. Orbit times, frequencies.
and procedures were given -all the
help that could come over the tele
phone W<lS given so Ihdt we might
be successful in contacnng Owe n
Carnort W5lFl o n the Columbia
With my conventional gear I had
li tt le hope 01 making co ntac t, but I
responded to the enthusiastic spirit
01 "Co gettum, boys " And I looked
forward to <I busy week which in
cluded five evt'nings with <I Civil
Defense course in Redianon Monj.
toring Inst ruction

Note that in subsequent entnes.
most times will be in UTe. Since
midmght UTe comes at 1900 local
time , some early-hour UTC e ntries
are under the peecedmg day's date

Monday. November 28 First
order of business organiZing notes
from vesterdav's lengthv cooter
ence call. Then I made up a paper
slide rule for Compotlllg day , hour,
and m inute past launc h into loc al
t ime and date. Not w.anting the
low-band station to sutler. I spent
some t ime sett ing up the new ly
acqu ired Tl99-4A and interface
with the Icom 720A Made RTTY
contac t with W1AXl on 20 meters
Also am committed to rmgmg the
bell for Salvation Army two <lltt'r
noons, - 2300 to 0145 -Attending
CD class with HT tuned to 145 55
Nothing heard.

Tuesday. No vember 19, - 15]0
UTC- carrier heard o n 145 55 (no
modul.ation~ - 15] 1 - CoI lled W5lFl
on 144 ,95. No answer - 15] 5 
Ca lled W5lFl on 144 95 No ,In
swer. - 1608 - A few sqUl'leh break~

on 145.55 Nothrng rntelligible
hedrd . 16]1 - "''Iore squt'lch
bre<lks on 145.55 . 16 ] ] - N9EBJ
callrng W5lF l on 14495 (so I
joined In the calling). No reply
heard - 1t.45 to 1820 - At Rotolry
Club meeting HT along Nothing
heard - 2300 to O130-Attending
CD class WIth HT. Nothrng hed rd

Wednesday. November 30: - 150)
-Now scanlllng with 25A 145,54.
- ,55, a nd - .5b; also re ply ire-
quency of 144 .95 No s ign.al~ h(',ud
- 171O - K9 UGO calling W5l ~ L o n
144.95, - 1713 - Called W5lFl on
144.95 in the clear No answt'r
heard Howeve r, a ca rrier heard
(weakl. Does not e nd at begrnning
oi odd minute . - 1750 to 1920 
Ringing the bell for Salvdtlon Ar
my. HT along. No signals - 2300 to
O150- At CD cI<isS HT along No
signals

Thur;day, December 1, -1220
- l eft Bloomfield lor India napolis,
70 miles awav. to pick up da ughter
a t a irport Have Icom 25A with
'I. --wave mag mocnred on car's
back deck. - Abou t 1530-Hea rd
WA9RDF in QSO on 145.55. not
with W5l Fl. When asked about his
use 01 145.55 simplex, he stated
that he had been using that fre
quency regularly for several years
and saw no re ason lor leaving it
fl(MI . - Abou t 1547 - Hea rd several
stations ca lling W5lF L so joined
them. No an~wer heard - 2300 to
01 ]9 - At CD training with HT No
s'gna ls beard. Squelch broke due to
low batte ries Interrupted the in
struc tion. -04 57 - Stayi ng up late
tonight. Weak ea rner heard, but
not cutting off on the odd minutes,
Not W5l Fl. And so to bed

Friday, December 1: - 1712 to
1714 - Carrier but no modulation
o n 145,55 - 1715- W9LU U ca lls
K90MV o n 145.55 - 1721 - Station
heard on 14495 C<itling W5l FL I
joined in, except my leom was in
simple_ mode, and I was so in
formed by others No rep ly heard
from W5LFl - 1914 - W5l Fl heard
for the first time (not strong; in end
out). - 1915- Cdlled W5l Fl on
14495 NO<lnswer - 1300 to O] 30 
Final CD session With HT along
Was issue-d a diploma as Radiologj.
cal Monitoring Instructor

SoIturday. Dt>cl'mber 3 - , 4(() to
1430 - Busy on low bands. Satur
day morning skeds. • 1456- Sev
ere! sta tions callrng W5lFL
- 1457 -Called W5LFL on 145 9 5
No answer. W5l Fl not heard Busy
most of the dav with errands.
putting up Christmas tree and
lights. Numerous "Honey do" jobs
Also moni toring 145 55 -0235 to
0250~ High-altitude aeronautical
mobile KXGA heard and recorded
Olle r Tennessee at 42,000 feet. He
ca lled in on 145.55. but QSYe-d off
like a gentleman

Sunday, pecenoe 4 -uo at 7:30
a m. scanlllng the treccenoe s while
reading the Sunday pdpe-r - I ]]4
W5lFl heard we ak but readable.
calling CQ - 13] 5- Ca lled W5lFl
(on 144 94 to dVoid any possible
pileup). . 1H b - lWlreve I heard my
call. "W9 Hot Dog" from W 5lFl.
(Quite " eak. b.lrely red<fable.) Then
his Signdl came up He state-d
that ht> " a s IIYlng over Florida I
felt reserved ly e lated Unless othe~
heard his Ir<l nsm lSS >Ofl. I would
have to wa lt lor mdll confrrmation.
-0200 (9:00 pm local tlme )-Anotn
er nat ionwide conference ca U With
the same list 01 pa rtiCipants J was
happy to an nounce my contac t
with Owe n Garriott. Wh at really
m<lde it grNt WdS th'lt o ne of the
conferees, Bob Hdrnois K1lFZ, had
heard Owen over Florida m.ake th.a t
13]6 UTC tr<lnsmiSSlon, and
thought th.at W5l Fl h<id called
" \\19 Hot Dog " My ~uggestion dur·
ing the telephone conference was
to fIOt wait for the orbIt tImes but to



Earth to Columbia:
long distance calling

George Isely W09GIG at the mike; the antenna which was constantly ad·
justed can be seen outside.

call when he WdS beard, end to call
on other than a pileup frequency if
possible.

Monday, December 5: Took a
holiday. Monitored oc casionaliv.
Heard a few squelch breaks Had a
CW QSO on the HF bands, Joined
my comrades on the FRUPAC Net
at noon local t ime. Monitored
145.55 on the leom 25A, but W5LFL
was not heard

Tuesday, December 6: - 1307 to
1315-Activity heard No W5LFL
signal identified, -1427 -c-Catled
WSLFL on 144.94 No reply heard.
(Other stations were callmg him on
144,95,) -2030 - Loca l newspaper
arrived I am featured on front
page Wow! -2nO - Heard him
lou dest and strongest to date
- 2231 - Called W5LFL on 144 94
- 2232- W5LFL, loud and strong,
says he is over the Mississippi River
Valley and it looks good down
there. No callsigns were men tioned,
-2233- Ca lled W5L f L on 144.94
No reply heard He is now Q5A0,

Wednesday, December 7: -1432
- Heard '"CQ North Amertca"
from WSLfL. Nice , strong signal.
- 1433- CalJed W5lFL on 144,94
Nothing heard -1 555 - Ca lled
W5LFL on 144,94 because others
heard calling on 14495 No answer
heard, - 221 8 - Heard W5LFL talk
ing briefly, -zzts-cceueo him on
144,94. No answer heard,

Thursday, December 8 - 1423 
Called W5LFL on 144,94, No answer
heard - 1610 - Suddenly remem
bered that this is due at 73 rnaga
zme immediately if not sooner.

I am glad to have had the oppor
tunity of participating in this effort
and to have had the good fortune
to at least hear Owen Ga rriott
aboard the Columbia,

Paul L. S<t,mldl W9HD. 68. a member 01 lhe
ARRL h~, bef>n conlinuou.ly Ijcen>£d 10< SI

,,,.,., A ,ho,...bawd ,iKllO~n in 'he Nayv'>
fRUrA( org~n"ar",,, in WWII, he" /»drried

and ha' 4 child'en and 5 sr~ndehHdren Hi"
employmenr i. now on d~r>-"'" rank"" and
",perrank"" a' riKIjo utl,ee', In 1977, he 'p"nr
'" momh, on a Nayy la"ker in rhe Or"'nr and

miKlea '''paround rhe world;n rhe pro,:e", In
1978. he ,.jled on a 'uperran.", around Ihe
Horn !rom New O,lea'" ro Valdel• ...la!J.a, In
1980. he wa> On a gwn boar ro 1>,,,,,1 v.. Ber·
muda, and jn 1981, h" rank'" put'" 10< over·
haul a' I<.h~lki" Crf'<'<e, and lhe enr"e erel'l
wa' ,eparriared to the us....

Hi' hobbie> have alway, jncluded amateur
'iKlt<> a' well a' phoro8raph~. wrir,nll. and
lta""lm8' ("'W.. will ride on an,thmg that
mo"",.··he ..-ri'e'.)

WD9GIG
George R. (D,d ) 1",ly W~GlG
716 /ellow. SIt....r
Sl (harle'!i 6OJ74

Various a rticle s about the up
coming ST$-9 mission with a n

amateur-radio operator, Owen
Garriott WSLFL, aboard appeared
in early 1983 in several amateu r
radio and aviation publications,

and I began to follow W5LFL's proj
ect with increasing interest.

August: The ARRL's videotape of
"Amateur Radio's Newest Frontier"
circulated -c-first midwest showing
at Fo x River Radio League Ham 
fest. Began to seriously think of try
ing to work W5lFL. My neighbor.
Bill Smith W9LRC, and I discuss
the best way to reach W5LFL while
he is in orbit. We decide to con
struct a two-meter hehcel antenna
based on the design work of Jo hn
o Krause WBIK,

Early September' Bill W9LRG
completes work on a computer pro
gram for designing a helical anten
na. I adapt his program for use on
my home computer system.

Late September: Helical an tenna
construction started Mil the mati
cal error results in wrong hehx con
figuration: must re bu ild helix.

October 18: ST5--9 mission de-
layed helix reconstruction un-
derway,

November 9-10: First helical an
tenna tests using a tapered feedline
match . .e nte nna works. but swr
too high,

November 15: Matching pi net
work installed and tested Perfect
match of approximate 140-0hm
feed point impedance to 50-Ohm
coaxial cable

November 30, Orbit 390: fi rst
communication attempt with
WSLFL. No signals heard from
space shuttle Columbia heavy
QRM on W5LfL's downlink fre
quency of 145.55 MHl by strong
loc a l station

December 1, Orbit 49A: 2nd
communication attempt no sig
nals heard, but the QRM level is a
little lower.

December 2, Orbit 700 3rd at
tempt . still no signals from Co
lumbid Live CBS television cover
age of this orbital pass and tel
lowing pass. Disappointment for all
concerned, but the coverage on TV
was very good (shown during 0:00
pm news).

December 2, Orbit 71 0: 4th at-
tempt same as previous pass, no

signals heard from Columbia, No
sign31 reception re ports by other
hams in this area, either.

December 4. Orbit 97A, 8:55 10
9'23 am'CS T: 5th attempt fina lly
some success. W5LFL is heard say-

By Jan Mye~
l1>e aeuoo-Ne",.

ST, CHA RLES - "ColumbIa. lhlS IS
WD9GIG." DIck lsely SlI Id ~'er and ""er
as he shol hIS radIO SIgnal :.;0 mIles up in
the air.•rying tn t~lt 10 ~'t"""""" Ow..,
GKrTlOlt Friday .....enlng,

"He's comlnglnlO us. BIU. iI's noisy bur I
can read him:' lsely shouled to his fello",
radio ham. Bill SmUh. as Sml1h kept ad
justing rhe antenna In the back ya n! Ollhe
lsely home in St. Charles.

The palr, alOOIl wllh several other mem
bers ot the Fox RIVer RKdlo league - and
a050rted media - were $landIng by to
beam ham radio signals ro Columbia-Spa'
celab c"'w member GarrlOU as the cralt's
orbit came withIn 1.'11 mIles over tbe Mid
WeSt.

Every Ol he' minute. wuh K format sug '
gested by ~ASA , lsely woold broadcast hIS
call SIgnal heavenward hopmglhal in lh"
follOWIng mlnure Garrioll woold respond.

lsely dldJ1't expecl a long. chally conver·
salton with GarrlOlI - 11 woold ha ve been
enoogh if he'd juS! sa O! hello

Bur, rhar dOln'1 happen
For the 2().m,nute pen""s l>etwee-n 5:05

and 5:25 p,m. and again Irom 6:35 to 6:55
p,m. lsely and Smllh tned to communica re
"'Ilh Garnolt withoor success.

lsely woold rep""l hIS call signal for ce
00" minure period , Then everyone on rile
backporch of lsely's St, Charles home
woold l>oId the" breath in anticipatIOn 
walung fo' 'he vOIce from on h,gh,

There w.... nothing bul SUlIIC .
Th.." lsely or SmIth woold fiddie wlIh rhe

dlais on 'Ile rec eiver. mIlke mO'e adjust ·
ments OIl Ihe angle 01 lhe anlenna. squirm
under lhe bright lele~lSion lights and rhen
Iry again,

"ThaI's lhe hfe 01 K ham radIO opera·
,or." a club member said

"We hsren a 101 ••
tsely t>t>gan to get impahenr. "Come on,

ColumbIa. thIS IS WD9G IG: ' he said over
and over managlflg to gel lfl abou r e'ghl
calls a m'nure.

"Go vertlcal. BlIl , TIp II (the an,enna) 10
rhe nonhea., - swmg it east:' lsely
shouted.

Then anothe, long minule passes and
lsely IS agaIn sayIng his call SIgnal

And. so " w""l lhrooghou' rhe two ar·
lempts to reach Ihe asl ronaut

SinCe last Wednesday Knd durin .... lhe up·

ing that he is " no t transmitting call
signs back . ." On this 3S on all or
bital pas ses, transmissions are
made from this station during the
odd minutes of eac h sc hed uled
pass. By this time we are painfully
aware that our he lical antenna
must be ca refullv tracked a long the
predicted spac e-shutt le flight path
if we are to hear W5LFL , Movemen t
of as little as 5 to Bdegrees shifts in
coming signal fro m 5-9 to d ow n in
the noise level.

December 5, 8;30 pm CST: Par
ticipa te In 17-point confe re nce
telephone c311 put together by Jack
Burnett 01 73 m3gazine to discuss
the W5LFL operenon and the ama
teur commu nity's efforts and re
sults to date, Except for Pacific
Northwest and Honda areas. no
body is ha ving much success, Sev
e ra l suggest io ns are exchanged
within this group about what tech
niques and a nte nnas rnav o r m3Y
not work. It is apparent tha t " new
ground" is being brok en with this
o pe ration. -11 3A, 8:42 to 9:05 am
CST - Another overhead p3SS. as
were orbits 700 and 97A. More sue-

com,ng week. ha m operaH'rs throoghool
the U,S, WIll altemplto tal k to Ga rnOlt as
he Orblls In space,

Garriotl. one 01 two mlssioo spec ia list on
the Slx·man Columma-Spacelab crew. i.~ a
j if~:on.. l>•• r, ¥'a'or, He IS \1""'8 his uwn
time 10 pursue his hobby trom splice .

Chances of making COIlraCl With Ga rriOIl
are Slim. lsely said,

"I f the anrenna lhal is on a small window
of the spaceship is facing down",a rd we'd
have a bel rer chance of ""'e iving his sig·
nal. But, the sl\lp may be upright a nd that
means Gamotfs radio IIgnals a re gOIng
mro 00ler space ,

" The anlenna on rh" spacecra fl IS only
five walls. He may ha Ye answered us a nd
We didn'l hea r him.'" lsely said

Other ha m operators across the nation
ha ve heard Ga rrIott's ham radIOcall SIgnal
W5l F l and he has a cknowledged heartng
some l rom eanh

One 01 the fIrst was Gamotl's lellow
club mem ber Ken SChnell. a bud!!,,' a nalysr
a , rhe Johnson SptiCe Cen1er.

lsely a nd Smllh saId lhey ha ve been plan·
nlng for lhis "'eek tor aboul six monrhs.

"When we hean! lhal GamOlt ww ld be
ta kIng the ham radIO equipment aboan! the
Columbia . We dec ided 10 build a special an·
lenna and atrempl '0 communlCllle wirh
hIm dUring rhe space fllglll.'"

Columbia was oTlglnally set to hll off in
OCtooer. but rhe n'glr t was dt>layed.

That delay helped lsely and Smith ready
the a nrenna (the ""me type as used liy
NASA) which rhey deSigned and buill.
uSing ordinary items purchased al loca l
hard ware srores,

Wirh lheir radlO$. the paIr estimare they
can produce sbOlH 1,000 wa tts of powe r 
t'fKIUgIr to bounce a SIgnal off the moon,

"'tlhoogMFrlday's atlempt to commum
cate wnh GamOlI WKS unsuccesstul, lsely
and Smllh said ,hey Intend 10 keep lrylng,

" We ha ve an excellent chance of getllng
throoglr aboul 8:5S a .m, ro 9:23 a .m. SUn
day morning when rtle crall will pass o~er

Monterrey . MeXICO, ro Fllnl. MICh, The
spacecrafl's track "" Ill t>t> oye r central In
dIana area a bout 9:23 a. m, and we may be
able ro mal«' contacl tben .'" lsely SlIId.

Ham radlO buffs will gel Ul her chances 10
beam rhe" SIgnals skywar<f beI"'een ~ ,42

ro 9:(1'; a ,m. Monday. and two chances on
Tuesday at 8:29 10 8; .'11 a .m , and 4:18 ro
4;35p,m,
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6143 Klnn. St., Eut SY"CUI', NY 13057
Toll Fr.. 1-800-448_1866 TWX 710-541-0493

NY IHI!AKIClnld. IC"Ile<:t! 31 S-437-3953

Free Antenna Accessories Catalog

As luck would have it, my 2
meter rig developed an un

traceable intermittent on top of
this event, even though I was pre
pared with a z-meter turnstile an
tenna on the roof and good clean
coax connections in between.

With no chance to borrow anoth
er rig, I wound up serving as a
"clearinghouse" for flight info, fre
quencies, etc., for fellow hams in
the neighborhood. The current
data given via our conference call
prior to lift-off was made available
to a number of amateurs in the area
via both the loca l repeater and land
lines, It encouraged their attempts
to give real tries at contacting
W5lFl

Art lang KR9K made several at
tempts usmg a TR-9130 running
barefoot into a 2Q-element twist an
tenna, (Given the pressure of work.
Art has been unable to furnish a
written report.] He reports hearing
W5lFl loud and clear on 3 passes
(no confirmed QSl though) and
was able to tape Owen's trensmrs
sions. Art reports that W5lFl was
within good hearing range for
roughly two minutes of each pass
over this (midwest) area and that
Owen was able (within that
2-minute opening) to confirm two
or three contacts d irectly. Art also
reports that KA9PUC, on vacation
at the time in Florida, believed he
was able to make a confirmed QSO
with Owen using a z-merer handle
talkie and a rubber duck

Eugene "Gene" McAleer N9DUW
submitted the following:

"On November 30, while in Atlan
ta. Georgia, r secured permission to
go up on the roof of the Marriot Hotel

K09G
Pf?le ... I'"",n K09G
1307 E, Per,nins .......nue
Wh...,l"" n 60187

Geo<Bl' Ricna,d (Die.) h..Jy WD9GIG wa'
Ixlrn in 1939 in I'M ron. MIS,ou,i, II lull N.vy
.cnol."hi" 10 colleg<' gradualed Did a, an 01_
Iker .nd al,o obligared nim ro .eve,.1 y...,r< 01

,ervke" wnkn came .Iter hi. ma"i<lg<' to Judy
Miller, He became a n.v.1 .viarm ."igned to

.ctive du'y witn 'n .n'i-,'ubma'ine 'Quadron
Ilying P2V, over ,Ile "',I.n'ic 01/ ,he coa,t 01

M.ine. '" Iter de"loymen" in Sicily, S""in, .nd
Cuba, DiCk ""iSned ni, commi5<ion. in
"'usu<l 1%6.•nd lek ,ne n.vy lor civili<ln
",lo'inS wi,n ,o\me,;':.n "'idi""" For 16 yea"
he h., had an .crive c.,eer a< 'n "'me,ican
"'idi".,. "ilo' .nd curren,!y II..., 2nd ,e.1 (co
"ilol) on rhe (joe'ng 727, Dick /fO' inlO ham
,ad;" literailv by .ccidenr , a bad 1.11 re'ul,ed
in. btol<en les, Fruwarf'd by enlo,eed ina<:tiv

ity, ne Sf."t'd oil witn (8 bu, >OOn ",.dua'ed
10 h.m ,ad;", He h., bet>n Fo, Rj"e, Rad;"
Lf'aS"" ", ident, du,ing ..hjch I'''''' he wa,
.erive in "in8 u" ··'he World", Hishe<l H.m
5h.c'" on tne ob,er,ation ded of the Sea"
Tower ,n Ch;.:.gCJ, Wllh "",mi"IIon 10 ,H.y
overniKh' (ne.',... before .llowt'd by Se.,,).nd
lr.",mit .nd receive ,i8n.l, from.iI ove, ,he
world. rhe fRRL Ildinf'd 10' om"eu, ,.dlO •
he-al,hy ,not 01 soorJ publidry. In <;t (node"
Dd h., bet>n ",ominent On Ine city", c.ble
TV .dvi,o'y committ....

pie just never get the word.

4, lack of widely-published or
bital parameters tend to favor in
dividuals with "connections" and
previous experience with tracking
antenna arrays-stacked beams in
EME configuration, etc. These peo
ple could construct early into the
mission, using the orbital numbers
to track Columbia through the sky
reasc nablv, while most of the ama
teur community had to rely on sec
ond-hand (often inaccurate) infor
mation. The ARRL did finally put
out a bulletin on December 6th list
ing the ST5-9 orbi tal parameters,
Perhaps this data could be released
a little sooner?

5, There appears to be some type
of two-meter propagation phenom
enon for low Earth-orbital commu
nica tions different than that pre
dicted I suspect that W5lFl's
transmission path was somewhat
different from that of stations
transmitting to him in the space
shuttle, Ground-to-space propaga
tion appeared to be best when the
shuttle was at or near the local hori
zon while space-to-ground propa
gation appeared to be relatively
constant regardless of Columbia's
elevation above the horizon This
may be a function of Columbia's
attitude with respect to the Earth's
surface at a given point in time
when W5lFl was on the air. I have
no way of determining this from the
information available to the gener
al public.

6 A plot of table-of-observed
propagation distances using these
factors discussed in paragraph 5
above could prove to be valuable
for future operations of this nature,

7. It would be a great help to
have a low-power amateur-radio
beacon on future space shuttles
where amateur-radio operation is
to be attempted. As httle as one
Watt output should be sufficient
for this purpose and would make it
much, much easier to track the ve
hicle through the sky.

8. If possible, future amateur
radio operations from space should
be conducted using spacecraft
power either directly or by means
of rechargeable battery packs so
that power consumption in the
transmit mode does not become a
limiting factor I have been led to
believe that W5lFl had this con
straint particularly when the STS-9
mission was extended by one day.

9, This was my first serious at
tempt at any form of space com
munications and r am quite pleased
with our results-even if we do not
obtain a two-way-contact confir
mation, Bill Smith and I plan to
modify this helix to a two-band
configuration for OSCAR use in the
near future, We sincerely hope that
this will not be the only arnateur-ra
die-from-space cperanon. . we are
looking forward to future opera
tions of this type.

Observations and Comments

1. Most of the QRM on Owen
Garriott's transmit frequency is ac
cidental. In most cases, the opera
tor in error breaks off in mid-call
Some of the worst tocet QRM is
from the "Kilocycle Cops" trying to
"keep the frequency clear" rather
than f rom the problems caused by
the inadvertent offenders

2, Our helical antenna is much
sharper in bandwidth than fi rst pre
dicted. This is both an advantage
and a problem. The helix is almost
completely immune to ground
based QRM, but is very much hard
er to lock on to the space shuttle,
which moves quite rapidly across
the sky

3. Even after the ST5-9 mission
was in orbit, there was still a con
siderable amount of confusion
about frequencies, transmission
protocol, and orbital parameters, I
have no suggestions to make to im
prove this situation some peo-

use for this pass, We have spectac
ular results ... we copy WSlFl for
three consec utive transmissions be
tween 4:30 and 4:33 pm CST even
though Columbia is only 10 to 15
degrees above our horizon to the
southwest This is my last attempt
to communicate with W5lFl, and
it is the best of the lot if my recep
tion of his signals can be used as a
measurement.

<4 W2VS Antenna Traps
Add these traps to your dipole and

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

Send For Yours Today.
Don't delay Call or write today, and

we will send you free literature which
fully describes our Ham antenna ac
cessory product line,

Deal er inqui ries also werccme.

~ tee
A ll I',"'; . f ,tJ iliO" N AI 113

A 0 ....'•••' M,o,..., ••• ,,,,, Co .. '0<

.- •
~

• Coaxial Antenna Relays
, - Remotely select up to 9 antennas

i ,
• from your transmitter, using only one

•, ... coaxial cable Environrnentalized. high, power and low loss,

cess in hearing Owen Garriott on
several different antennas, My
partner, W9lRG, is sick w ith the flu
and I am not able to track the helix
and operate at the same time
used a 14-element yagi controlled
trom my permanent shack in the
basement.

December 6, Orbit 129A, 8:29 to
8:50 am CST: Overhead pass again
using the same antenna as used in
orbit 113A . my partner still sick
in bed. Heard W5lFl confirm one
Sth-area and two sth-aree ca lls on
this pass I begin to suspect that a
different propagation mode may
exist than what has been predicted
Decide to work the next (western
US) pass to try out my idea, - Orbit
130A, 10.-10 to 10:20 am CST-Us
ing yagi antenna again, W5lFl is i1S

loud or louder than on previous
overhead pass, and I hear him con
firm a etb-area and two sttrarea
calls even though he is over the Col
orado area. Perhaps the path is bet
ter when the space shuttle is at or
near the local horizon? - Orbit
1330,2'44 to 3:06 pm CST-No sig
nals heard on this horizon pass to
the northeast of my QTH, - Orbit
1340, 4:18 to 4:48 pm CST-Two lo
cal area hams (jim Emma KA9HQF
and Gary Senesac KC9UM) take
time away from their jobs to help
me operate the helical antenna for
this orbital pass, J finally obtain
some adjus ted azimuth and eleva
tion figures, courtesy of W9TGB, to

W2AU and W20U Baluna.
Our ba'uns. center Insulators and m

sutators have been preferred for 20
years by Hams, industry, and the armed
forces, Protect against TVI and ligh tning
1 8-200 MHz,
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H<lfld- hf'ld rr<lflKt';V(""
Deluxe models Relulu SALE
IC·02A lor 2 meters $ 31900 289'~

IC·02AT w/DTMf ..... 34900 314"
IC·04A lor 440 MHz rSA
IC·04AT w/DT MF ..... rSA
Standard models Rerular SALE
IC·2A for 2 meters 239,SO 214'\
IC·2AT With TTP 269,50 219"
IC·3A for 220 MHl. .. 26995 234'\
IC·3AT With TTP 29995 239'\
IC·4A lOf 440 MHz 269 95 234'~

IC·UT w,th TTP 29995 239"

y ~ • -,6.L -• -•-- --- - ~ - <,.'. • •
I - -- I•, . ~ .J - • ) L)J

Shorrw<lve receiver Relular SALE
R·70 100 KHz-30 MHz d,gl tal rei:el~er $74900 599"

EX·2S7 FMunl!............. ... ... ..... 3800
IC-7072 Iransceive Interface, 720,1, 112,SO
FL·44/A SSBlille r 12nd IF) 159,00 144'\
Fl·63 250 Hz CWfi lter (lstlf)....... 48 50
SP·3 Ertemal speaker 4950
EX·299 (CK-70) 1 2~ DC option 995
M8·12 Mobile mount.. 1950

HOURS:Mon. th ruFri.9·5:30;Sat. 9·3
Milwaukee WAYS line 1-800-558-0411 answered
evenings until 8:00 pm. Monday thru Thu rsday.
Please use WATS line for Placing Order s.
Forother mrormanon. etc, please use Regular line.

A((...;o,;P\ lor <lll H<lfld-hp/d\ Ilelul~r

8C·25U Extra w~11 ctlargel_ $ 1000
8C·J{I Drop-in rapid charger 6900
8p·2- 425ma 7,2~ Iwlong hfe b~nery 3950
8p·3 Extra 250m~ 84v I 5w betterv 29_50
Bp·4 AI,-~hne ba lter~ case 12.50
Bp·S* 425ma 10,8v 2.3wh,gh power battery 49_50
*BC-3a required 10 charge BP-2/ S
CP-I Cigarette lighter plug charger (Bp·3) 9.50
DC-I DC operation module 17.50
LC·2A Leather case Wit hout TT? cut-cut 34 95
LC·2AT teamer case With TTP cut·oul 3495
HII·9 Spea ker /mIcrophone 3450
HS·10/H S-JOS8 Boom mlC headsel/switctlbol .. 3900
CA·2 TelcscOjllng 2m antenna 1000
CA·3 htr~ 220 1fl,' llbleJnlenna 912
CA·4 Extra 440 Itellble antenna 912
CA·5 5/8-wave telescoping 2m antenna ..•..•... 1895
IIL·J 2m 2,3w/ IOw~mphller SAl[ 79, 95
ML·25 2m 20w ampltloer SAl[ 179.9S
3,1, -TTN 16·button TTP front 2A!3A/ 4A 3950
CommSpec SS·32M 32·tone encoder 29 95

M·12 12 ch marine hand-held..•..•.. SPECIAL 269. 9S

Limited Offer! Get afREE BU-IH Memory
back-up with your purchase of an IC-25H.

IC·27A 25w2m mobile Xcvr rBA
IC·45A l Ow 440 fM XCVI. HP mic 39900 359"

AG·I 15 db 440 pleamp............... 8900 7'!"
EX·270 CTCSSencoder................. 3900
BU·I Memory back-up... .............. 3850

Rp·30IO 10- 44{) MHl FMrepeater.c..; 99900 899"
IC·120 h, 12 GHl FMXcwr 49900 449"
Rp·1210 lOw 1.2 GHz FM repealer TBA

Cablnet for RP-1210 01 RP·30IO 24900

VHF/UHF pon<lblcs Rqu l~r SALE Ii _-==~=~=~_~~~~~=~_IC·S05 3/1lMo 6m port. SSB/CW XCn $449 00 399"
BP· IO Internal mead banery pack 7950
BC-15 ACcharger 12,50
EX·248 FMunit........................ 49 50
LC·IO leather case.................... 34 95

IC·402 432 MHz portable SSB xcvr 38900 299"
SP·4 Remote speaker 101 portables 2495
IC·3PS Power supply tor portables 9500 89"

HF Tr<l m cciven Rerular SALE
IC·740 s.cano 200w PEP xcvr w/ mlc$ 1099 00 949"
p Ill' FREE PS-740 Interna l power su pply &
550 Factory Rebate · until gone'

PS·740 Internal power supply $1 59 00 149"
*El· 241 Mi rker unit.................. 2Q00
*E(.2 42 FMUOlI....................... 3900
*£1-243 EIei:tIGOIc '-eyer unit SOOO
*fL·45 500 Hz CW hlter (btIF)..... 5950
- fL· S4 270 HZ CWIltler ttst IfI..... 47.50
-Fl·52A SOO Hz CW hUef (2nd IF) 9650 8'!'~

- fL- 53A 250 Hz CWhlter {2nd IF) 9650 89'~

- Fl·44A SSB Inter (2nd IF) 159,00 144'1
SM·5 g-pm electret deskmicrophone 39,00
HM·10 Scanning mo bile micro phone 39,50
MB·12 Mobile moun!..... ...... ....... 19 50
· O pt;o m ~Iso lor IC-745 b elow,

IC·730 8-b~nd 200w PEP xcvr wl mlc $829,00 S99"
Fl·30 SSB hiler (p~ssb~nd tuning) 5950
Fl·44/A SSB flilef (2nd IfI 15900 144"
fL·45 500 Hz CW hl tef. ............... 5950
[1·195 M~rk e r urut .•................. 3900
£1-202 LOA Interface; 730/2KUAH-1 2750
£1-203 ISO Hz CW audiO nner 3900
£1-205 l ransvener SWitching umt 29 00
SM· 5 8-pln electret desk mlc......... 3900
HY ·IO SC~nnlng mobile microphone 3950
MB·5 Mobile mounl................... 19 50

IC·720A 9·band xcvr /,1·30 MHz Rc ~ r $l 349,00 899"
n -32 500 Hz CWhller. ... ... ... .. .. . . 59,50
Fl·34 52 KHz AM fi lter.. .. .. ... . . .. . . 49 50
SM·5 Des. microphone 3900
M8-S Mobile mounl.................. . 19 50

IC·745 9-b~nd Xnrl.1-30 MHz Rcvl $999 00 899"
PS-3S Intemat power supply 160 00 144"
CF5-45SKS 28 KHz w,de SSB Ill ter TB"
HM ·12 Hand mICfoptlone............. 3950
SM ·6 Des ~ mlCfoptlone 3900

Set> Ie-NO Ij~1 <loovt> lor orher op/jom 1*1

IC-751 9-band Xc.~r /.I-30 MHz gcvr $ 139900 1229
PS-35 In tefn ~1 power supply 160 00 144"
Fl· 52A SOD Hz CW hlter 96_SO 89' 1
n · S3A 250 Hz CW uter 96 50 89' 1
n ·33 AM Me!......................... 3150
HM· 12 H~nd microphone............. 3950
S"-6 Desll. microphone 3900
RC·I O External frequency cuntrcner 35,00
CR·64 High stabi li ty reference xlal 56,00

Opt;om: 720/730/740/745/751 Relular SALE
PS· 15 20A power supply $1 4900 134"

EX-144 Adaptor lor CF·l/PS·IS 6,50
CF-I Coolin g fan tor PS·1 5 45,00

PS·20 20 ,1, sWltetling ps w/ speaker 229,00 199"
CC·I Adapl cable: HF radlo/PS·20 1000

In W/sconlin (ou lslde MII. eukee Metro Area)
1-800-242-5195Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY /n~
4828 W. Fond du lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200

-------AES BRANCH STORES Associate Store
ORLANDO. Fla. 32803 CLEARWATER. Fla . 33575 LAS VEGAS. Ne v. 89106 CHICAGO. illi nois 60630
621 Commonwealth Awe. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894·3238 Phone (813) 461-4267 Phone (7021647-3114 5456 N_Milwaukee Awenue

Fla WAYS 1·800-432·9424 No In-State WAYS No In-State WAYS Phone (3121 631-5111

?i~~:t,e 1-800-327-1917 No Nationwide WAYS ~~:: 1-800·634-6227 ~~~ 1-800-621-5802

WICKUFFE, Ohio 44092
28940 Euclid Awenue

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

:::~ 1·800-321-3594
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Move over. Miss Piggy!

B V men await 'Hams in Space' sequel

we might have a good chance of
getting in

But ilS luck would have it, our
normal "banana-belt-of-Colocado"
weather had tu rned to solid over
cast this particular even ing. (Is that
guy's na me Murphy! Who invited
him anyway?) It looked like we
wouldn 't be able to see the shuttle
tonight. We had been getting our
share of the white stuff ttus winter
aod the Colorado ski area.s were m
their best shape for early Decem
ber in manv years But unfortunate
ly, I wasn't too im plessed with it
snowing this particular night (even
though I had alreadv been on those
funny boards a dozen times and
loved every minute 01 ,I). Just the
night betoee, we had been outside
looking lor the shuttle and hopIng
to rear it ilSwell . And sure enough,
there went the brIghtest looking
"star" m the skv overhead at a
great rate of speed th rough a large
hole in the douds It appeared right
on time from the mountainous
northwest horizon and sped high
overhead, drsappeanng on the
southeast horizon a mere lew min
utes later That In Itself was a real
adrenaline rush, Just watchmg
those guys In space gOIng over But
tonIght we were ilfluillly beanng
them, and even though the weather
had clouded ou r plans to use the
high-powe red station with a moder
atelv-sized tracking anav (with that
Ii' l 01' tracking faClIIl)i -me), we
were all bound and determined to
try communicating wIth the hrst
ham In spaceflight hIstory

So anyway, I had to overcome
my rambl ing mind and conce ntrate
on the task at hand As Owen start
ed to fade a bit on his third and fi·
na l transmission of this orbit I
thought I wou ld tune the channels
that the earthbound hams were
ca lling Owen 00 Holy mackerel 
every frequency WilS loaded wIth
hams' Both Jack N«:DA and Art
had done the same thmg We all
heard some of the most exciting
QRM ever to hrt our eardrums
There Well' statsons booming
through on every channel

Norrnallv we don', hear much 2·
meter acnvitv up our way We are
located m the Upper Arlanws
River vallev dbout120 m iles soetb
west 01 Denver and 90 rmles we-st of
Colorado Springs There are a lew
ha ms between those fron t-range
cities and our 80CJ0-foot·high val
lev, but there a re many mountains
in between us to bloc k the signals
of the ctrv hams from us And over
the Continental Divide and west to
Aspen ere all those 14,OO}-foot
mccntamtoos of the Collegiate
Peaks range, so there just coeso't
seem to be any Yoay that manv Slg
nafs can reach us lrom those p0pu

lat ion centers But tonight we are
hearing stations from all over, Sev
erel of the calls we loc ated in the
(aI/book and trac ked down later
O ne guy, Rod W0HON , actually
was in Aurora, Colorado {a suburb

W8FK
Tettv l. HII1t<In W8f /(

sa. 1417

B.......... V"l. CO 81111

A fte r a ll the weeks of anticipa
tion, there he wa s. I mean right

there on the speaker of my li ttle
handie-tatkse was the l irst ham's
voice from outer space I was In

such a state of d isbe lief that 1 et
most forgot to press the push-to
talk switch of my m icrophone to re
turn his ca ll I mean, alter all, thai ;s
the HT that I ta lk to the local hams
on . Ca n those really be signals from
space coming on the very same
rad iol But wait, I've gol to return
the eel! He won't be in there verv
long,

I SCilmpered up the lildder to the
loft in the A-frame where the other
rad io gear was It WilS not hing liln
cy, but I was going to at least try to
get my own Signal hack to the
space shuttle . "W5l f l, this is
W6FK u lting. Whiskey Eight Fo x
trot Ki lowatt portable in the central
Colorado Rocky Mountains " I
don't believe this I'm actuenv try
ing to talk to a man in outer space I
must be crazy. This is something
that would be happenmg in those
comic books 1used to read ilS a kid
And he re in my own lifetime I'm ac
ruallv attempting to ccmrnumcete
with a spaceship/l

Hey , no time to think about that
now Even if I'm dre aming. it won't
last verv long. Better go for it.

I started to hear his voice even
louder than before on his second
trilnsmission, "This is WSlFl aboard
the space shutt le Columbia passing
over the polar ice C.1p a nd liste ning
for amateur-radio stations in North
America Co ahead, over." Cot to
sta rt calling again. let's see, Art
and Ke n are on tbcse freq ue nc ies
Oh yes, here's my channel The 10
cal hams we re trying to spread out
over 10 callmg channe ls so we
would have a better chance of one
of us getting throu gh to the shuttle ,
But can this really be happenmgv
He 's so far ou t there that mavbe hIS
signal is be ing received by a stanon
in some other solar svstem Got to
quit thinking about thil l now I've
got to Stilrt calling ilgaln "WSLF l,
this is W8FK in Colorado"

I wonde r if I've got a chance to
get through 1 mean it's only 10
WaItS a nd a ground p lane But at
least it's worth trying. I know Ken
W0lSD is trying also It' s too bad
about the cloud cover tonight. Skip
W9GYA and I were going to try a
makeshrtt tracking station He WilS
going to l ire up his 1IDWatt mobile
instillliltion and I was going to be
the humiln track ing statlOO We fig
ured with my j t -element beam at
tached to a broomstick and me
standing on a stepladder pointing
the antenna at the spacecraft as it
went over, that Skip'S 160 w atts
would give us a real good erp and
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if you knew the orbital times (we
did, thank s to DKk Is ley WD9GIG.
who " norm<l l ized" them to local
time on his computer), you could
easily hear the signals on 2 mete rs
from th e shutt le - lor roughly 2
m inute s ou t of each pass over the
a rea-and readi ly with a receiver
of average commercial ~nsitiv ity

and almost whatever antenna you
had on hand

Milking sure you 're beard by an
orbiting amateur, espectallv with
crowded conditions in some parts
of the country and sho rt access
limes, appa re ntly needs enough
erp to " bust through."
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(17 stories plus}ard listened for ST>9
and w 5lF l but to 00 avail. No one in
the are" heard a signal as I undeor·
stond and me with such a vantage
point with my HT.

"On December 6 at 2214Z, I heard
his lWSlF l 's) ca ll only very bril>fly
and again returned the call using my
Kenwood TR·7000 (10 w atts out) as I
bed done the pn-vious dav. My
anllf'fma was a Hy-C<lin 5I8-w.we
ground plane approximdtely 20 feet
ebcse the hcJIbetop (Gene is .In
airline Pilot and on 12}6 was back al
his home QTH.)

"Of course I recorded all thi s (IS

well as a very clear sillnal from ()I)P of
our dub members (whom I shall
leave nameless) ca lling W 5lFLon the
downlinkf~-hi_

" It was an eJllQVoJble eeeoeece to
haV't" the signal deect and I was a
great deal di5clppointed in the con
duct of (fortunate ly)only a lew' of our
fe llow hams

"My thanks to Goddard Space
Center Amateur Radio Club
(WA3NAN) for their very informative
rebroadcast of the 515-9 communj.
ceuoes

"My QSl is on the way to the
ARRl .md I hopefully .-3it a (colir
ITl,ltion.

"That's it. Pete, short and deect."

The ge neral consensus wa s the r
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hams calling him, A few lucky guys
were actually he3f1ng their own
callsigns being a cknow ledged from
outer space- right then and there , I
would have had 10 be silt ing down
to take that if I had heard my own
c all. SWL Jerry was quite excited
just to have heard the shutt le on
that t iny HT.

M fa r as publ icity for the event.
our litt le group did al right. Ke n
took his HT down to the Buena
Vista Mlddlt' School where Barb is
a teacher a nd let he r class hear the
shuttle o n one of the passes a s he
tried to call back to Owen. Skip re
corde-d o ne of the passes and made
the feature news for the rest of the
day with the subsequent mterv if>W
on the local KVRH radio sla tion
serving Salida and Buena Vista He
also senr a ta pe of one of Owen's
tr ,msmissions along with his Wife
Kathy to the e lementary school
class she teaches in Sa lida, I wrote
an article for the local newspaper
and they printed it in the next issue,
comp lete with a photograph taken
by Art's XYl Edith. It was even
" stop the presses" because I tu rned
the article in as soon as I could but
beyond the normal deadline for
printing, but they thought it was Im
portant enough a nd timely enough
to get in the next issue

It was truly a remarkable event
for our little gro up 01 hams. We'rt'
still trying to make sc hedu les with
some of the many sta tions that
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of the ast ronaut as he flew across
t he daytime sky. We called agam
with the HT and It' lescoping 5/8
wave whip on a hope and a prayer
that we would be hea rd. Imagine
the thrill for some o f the guys down
on Earth as Owen repeated back a
few of the ca ll signs that he cou ld
sort out from the thousands 01

Terr y Husto n, his HT, and 14,197·foot M ount Prince/on in the background
along w ;th the UpPff Arkansas River Valley.

stood why Art had been acting so
weird earlier. I mean to say, the
man had the window open all day
for antenna-wire-strlnging and this
is wintertime in the high country ,
And Skip ,s used to talk ing a nd
liste nin g to a ircraft in his job as a
pilot for Un ited Airl ines, but th is
was a little bit higher control-tower
in-tlle-sky talking tha n usual. And
where were atl t hose stations com
ing from anyway that lack and the
re-st of us heard on the uplink fre
quenc i~l Wa s tha t some strange
propagation because the space
craft was flying through the outer
frin ges o f the Earth 's atmos phere?
We're sti ll not sure why they were
so strong in our area, We 'll have to
try to work those guys later lor
coenpansoo.

Aftt'r the initial shock wore off,
we set about trying to talk to Owen
on more of the passes Somewhere
along the line, Skip and I got the
bright idea that jus t possibly a mod
ulated F2 CW sign31 might get
through Olle r the thousands of
voices calling It was a rea l sight to
see us holding a microphone in
front of the code-practice oscilla
tor with one ha nd while runnmg the
Morse-code key with the o ther
hand Who says CW isn't useful
3nymorel

Late r in the week I had to ask a
patien t of mine if he would min d if
I interrupted our eye examination
to try to ta lk to outer space. I rea lly
expected a very strange look, but it
turned out t hat the patient sitting in
my chair was an SWl named Jerry ,
He had hea rd a ll the publicity
a boct the event from the TV but
d idn't know where to set his scan
ner to rece ive Owen. So we hustled
into the lab area of my office and
grabbed the HT off the ccuntertop
and sure enough, Jerry got an ea rful

of Denveej, over 100 mil~ away
through the mcuntam peeks using
only 10 Watts We have trouble
hearing the repeaters down there,
le t alone a little station. What kind
of cond itions are these that put so
many strong signa ls into our a re a?
Are all the city helms up in the high
country lor the weekend to in
crease their chances of contelcting
tile shuttle? Is the spacecraft caus.
ing an atmospbenc deturbancez
lelck and Art compiled the follow
ing pamal list of calbigns heard
during those hectic moments of
sh uttle calling, with their home
Q THs and approximate dis tances
through the rugged Colorado high
country from Buena Vista: N{'IAWD.
Pueblo, 100 mJl~; K01l5, Linlerco,
90 rrules: NOBIB. Canon City, 70
rniles, WAJCVC and NOERO. floris.
sent, SO miles; WOSC, Englt'WOOd,
90 mites: and KADf'MT, westchff
60 miles. What kind of stations
were those guys using arwwavt

Well, it sounds like Owen has
faded from range A look at t he
clock snows eboct b minutes have
elapsed smce I heard that first
brt'ak of the squelch on the HT
down In the kitchen. Wow, seems
like b days with all that excuernent
packed into that short time. Better
get on the local 146.745 mac hine
and see how- the othe rs heard him
Talk about a double! This was a
"quadruple!" I beard e veryone on
there et o ne time Then' was
NOCDA, W9CYA, KC0Vl, and
.....'0L50 almost Slmult"meously on
the local machine I tell you, as
busy elS we hams are during the
wet>k, irs seldom that ell! 5 of us are
on at one t ime , but the space shut
tle made it a special time, Everyone
wa s so e xcited about hearing the
signals Something like th is really
brings out the little kid in you no
matter what your age. and you
should have heard the fjve JO- to
6O-yeelr-old little kids on the repeat
er now The excitement level WdS
running high.

"Yeah, Barb and I had to excuse
ou rselves from our ho st and hos tess
to go out to the Cdr .1Od listen to the
shuttle," sa id Ke n, who had been
invited to dinner that mght. Art and
XYl Edith were inViting everyone
over lor happy hoor, they were so
excited Skip and soo Michell'I had
hurried out of the local shoe store
to try to make the schedule lack
and XYL Alberta were at their home
at the base of Mount Antero, and
my dog Ali and I were near the re
peater site at the base of another
14,()()().foot peak. Mount Princeton
II sounded like a bunch of school
kids who had had their fi~t taste of
ham radio all over dgdin. What a
fun time! The rocet frequency
buzzed for quite a whi le . Ken and
Barb held to get back to thei r host
and hostess before they were
thought to be too crazy, having
rush ed out into the cold Colorado
night for what? To tal k to a space
ship? Righ!! Edith lina lly under-
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were heard on the ca lling frequen
cies to see if there was some special
propagation during those days of
shuttle fhght. or if it could be an
everyday occurrence if those an
te nnas were pointed our way more
e tten. Or does it have something to
do with the adrenaline rush o f hear
ing a spaceship that makes our
radios get a litt le more excited and
put out better? I'll bet it has to do
with the same feebng as seeing 01'
Saint Nick and his reindeer and
sleigh, flying over the nighttime
sky, delivering his pavload to the
world,

At any rete, what us " kids" ex
perienced during those attempted
QSOs is e feeling that none 01 us
will ever forget. This was truly a
pioneering event that will go down
in recorded history for a long time
to remember- the very first ex
change 01 amateur-radio sign31s
between human beings on Earth
and outer soece. I know for the 5
"kids" of Chaffee County, Col
ceadc, it will be a lifelong memory
and another bond m the truly taso
nating world of ham redo Ame
teur radio strikes our lives i1-gil-m'

KB6WT, KD6YG
/On I G<>IJo xeewr
Ie> ,,,''' Calle> XDf>rc
17540 ~s.r......
fncinoCA 91Jl lt

I t i1-11 began when Bill Pasternak
WA6ITF, publisher 01 Westhnk

and a 73 correspondent, tele
phoned to confirm that the flight of
ST5-9 is a go. We discuss antennas
and decide to run comparisons be
tween my OSCAR array 15 f{'('t
above the root and an AEA Isopole
at 105 feet. !"II be running 75 Watts.
Bill ash whether my QTH would
be available for some publicity
shots lor the local TV statlOOs I
check WIth the XYL, KD6YG, and re
ply that both of us are willing to
help. This is Moodil-y, November
21,8:00 pm

Tuesday, November 22, 7:30 am
The morning drive to the off ice

through the typical Los Angeles
traffic jam on the San Dego Free
way . I sign on to the local nO-MHz
repeater and am called by Roy
Neal KWUE of NBC. AftE'r discuss
ing a holiday party at my QTH that
Roy and his XYl will be .tttendmg,
he mentions that he hots talked to
WAblTF about the publicity shots
and either he or Bill will be back in
touch .

Saturday, November 16, 11:00 pm
KD6YG and I return from

Thanksgiving vacation and find
messages on the ilOswering ma
ch ine from both WA6ITF end tack
Burnett of 73, Bill confirms th.tt at
least one local TV station wants to
tape at our QTH on the !lrst day
W5lFl will be operatmg Jack hils

(2 73 Magazine • Marc h , 1984

left a message asking me to call
him at home Sunday lOoming

Sunday, November 27, 7.-57 am
Jack Bumett calls to see il I

would keep a didry 01 my ex
penences attempting to work
Owen, KD6YG, who likes to sleep
late on weekends, turns over in the
waterbed and mutters something
about cancelling our subscription
to 73 I go to the shack at the oth er
end 01 the house end agree to take
pert in a ccoterence ceu at 1 pm
The next step is to load woedstar
into the Apple II + and start this
diary

Sunday, November 17, 1,00 pm
Ccnterence call with lack, Bill,

and other hams from India na, il
linois, Alaska, Mich igan, Hawa ii,
New York, Oregon, Texas, O hio,
and Ceorgta WA61 TF goes over
Owen's transrmt and rl:"ce ive fre
quenoes. Two audio tapes are
played, one containmg orbital in
lormation almost too fast to copy
and the other an interview of
W5lFl bv Roy Neal

Burnett explains that 73 wants a
completely honest diary of our at
tempts to reach OWE'n and asks
each 01 us to mai l the diary to him
o n the evening of December 6, the
last day in orbit. With Owen on ly
having time for 400 or so QSOs, I'll
have about 1 chance in lO,()(X) of
getting through The ~tatistics re
mind me of some Idmous 2O-meter
pileups

The c all ends with 3 tribute b\i
Jack Burnett to Peter O 'Dell of the
League lor his woO<. on the ham-in
space program and the sad news
that Vic Clark W4KFC has died of 3

heart arrac k.

Monday, November 18, 7:00 am
Struggle out 01 bed and scan the

two morning papers we have deliv
ered dally, Both contain stories
about Owen and both report the
posSIbility that the fhght will be de
laved because of bad wearter. I
brew a cup of coffee and turn on
the KAbDMY 220-MHz repeater
and am reassured by the tarnihar

" hollow" sound 01 the countdown
being re broadc ast from the Jet Pro
pul~ion lab repeater in PaSildena
The Apple II + is turned on and
loaded with Wordstar to coonoue
the diary when I realize the count
down is at 10 seconds A qu ick dash
to the lamily room where I dis
possess my 13-year-old son from
early morning cartoons and turn to
NBC where we wa tch the lift-off
and listen to the farmlrar voice of
Roy Neal

Monday, November 18, 4 pm
My secretary interrupts a meet

Ing to advise that KCOP, 10(31
chilnnel 13, is on the phone The
person phoning doesn't seem to
know much about amateur rad io.
We arrange to have them stop by to
ta pe orbit 40D at 6:31 pm loc a l
time o n Wed nesday They never
show up or Colli back

Monday, November 18, 7:45 pm
The night news producer lor

KTTV, local channel 11, calls She
stresses she bas been redding the
ARRl press releases and under
stands amateur redo is far differ
enl from CB We teruanvelv ar
range to have the crew come at 10
am on wednesday for a live shot of
orbit 35A, the first orbit over the
western US.

Tuesday, November 29, all day
The phon e has been ringing off

the hook all day. lenore Jenson
W6NAZ, an expert in amateur
radio publicity, bas given my name
to 3 number of TV stdtions KTTV
calls to advise they will be out by 9
am tomorrow CBS New YoO<. calls
to tentatively schedule coverage
for orbit 4OD. The loce t ABC at
liliate calls for an advance inter
view and will be out at 8:30 this
evening.

I call l enore to bring her up to
date on the publicity schedule and
spend the next hour in a round
robin of cans with Lenore and BIll
Pasternak atternpnng to determine
whether Owen will be available for
orbit 35A, The lin.tl decision is that
It is a 50-50 tossup KD6YG an
nounces she is getting ou t of this

madhouse for the evening and goes
to a movie With girl friends.

I tune across two meters and find
145.550 MHz congested With cat
calls and unidentilied stations pre
tending they are the shuttle, Good
grief11s this w he t W5LFL is going 10
encoontere

Tuesday, No vember 29, 8:30 pm
I check into the AMSAT net lor

the latest orbital predictions, The
crew from the local ABC affiliate
emves early and tapes for about 15
minutes. It i~ going to be cut to
about a 45-second teaser lor the
late t'vening nev.-s The Interview
ranges from the technical to per
sonal observations on my excite
ment over the possibility of work
mg the shuttle, The mtervrewer
keeps asking what we expect to
learn from operating the shutt le
and I exprE'SS the opinion that we
are going to e nd up knowing more
about low-power Earth-to-space
communications than ever before
I wonder what they are going to
leave in

For a fev.- minutes I c hec k Into
the Southern California OX Club re
peater and lind nothing but diSCUS
sions about the shuttle mixed WIth
an ancnvmous voice using a south
er n accent and CB lingo pre tending
to talk to Owen. Anxiety over inte n
tional interference Increases

Tuesday, November 19, 11:10 pm
ABC airs about one minute of

the interview stressing my personal
excitement over attempting to
woO<. Owen. A few minutes later
the phone rings and the caller, in a
slow and soenewhat "spaced out"
voice, identif ies himself as Mike
and asks if I was the person In the
interview, When I hesitantly admit
my involvement, he says he i~ a
32-yE'ar-Qld Vietnam veteran end
father of d S-Yedr-old girl and is
tired of all the negative news re
ports on TV and wants to thank me
for doing something that brings
some good news to TV In a sta te 01
semj-sbock, I tell him I never ev
peered such a catl end appreciate
the nice comment. We wish each
other good night and I go to bed to
prepare for what is beginning to
look like tomorrow's ordeal with
the media

Wednesday, November 30, 7,00 am
I check into the Southern Calt

foer na OX Club repeater and find
discussions of orbits rruxed with DX
announcements, Two of the locals
mention being contacted by CBS
and ABC for taping at ttwlr QTHs
.Maybe I'll only have to deal with
the two local stations today.

WednesddY, November 30, 9,30 am
The KTTV crew arrives and sets

up for live cove rage of orbi t 35.
KD6YG handles the calling and I'm
in charge 01 azimuth and elevation
controls. We are using 145.01 as the
transmit trequencv end 75 warts to
the KLM 144-150-16C cecularlv-po
larized antenna 145550 i~ a mad
house, with stations calling Owen.
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•

policemen adding to the confusion
by telling them to QSY, and a 'eur
amount of deliberate interference
A greet deal of the problem is at
tnbuta ble to tbe fact that one of
the major dally newspapers in los
Angeles ccblebed cl detailed arn
cle aboot W5lFl thai reversed the
uplink and downlink fre-quenciEos!
Numerous a ma teurs will be calling
00 the uplink lor several days as a
result of t his error I do not hear
WSLFL bu t am later Informed on
one re peater that the pass wa s suc
cessfu l an d Owen was heard listing
various W7s e nd on anothe r that he
was involved in a science expe ri
ment and never gOI on! KTTV tapes
pa rt o f the pass and then conducts
a 2-minute live interview that goes
well. I pour myself il well-earned
cup of coffee, pul on a re. and go
to the office lor a few hours

Wednesday, November 30, 5:30 pm
The KABC crew amves for a live

feed of omit 40. The operating plan
this time is to use 14501 at 6:35.
145,03 at 6:37, 145,05 at 6 :39,
145,07 at 6:41. and back to 145-01
at 6:43, Power leve l will remain at
75 Watts. I spe nd about <In hour on
1455 50 simplex providing pass
times and orbuet data to sta tions
needing this information, During
the pass I was able to hear W5LFL
quite well during three 01 the five
minutes he WClS scheduled to trans
mit during the window There was
some intentional interference, but
less than during oebn 35. However,
there was a great deal of calling on
the uplink and mClny policemen, I
was unable to determine whether
we got through I deliberately use
earphones so that the audio is not
picked up by the TV (few I subse
quen tly find tha t other a ma teurs
participating in live coverage pro
vided complete audio and a t least
one loc a l newspaper runs a first
page story stressing deliberate in
terference.

Thursday, December 1. 7:30 am
J check into the earlv morning

AM$AT net and determIne that or
bit 49 will nol be worka.ble from Los
Angeles, I leave fOf' work witboat
trying

Thursday, December 1, 5:00 pm
Driving home from work, I moni

tor 145,550 MHz and listen to N6VI
and WB7AJC acting a~ net -contro l
stations and giving out information
on orbit 56. A pattern seems to be
forming. A good 95% of the ama
teurs o n 145.550 appreciate th is in
formation . The rema ining 5% <Ire
e xtremely negative and keep sug
gesting. often obscenely, that sta
tions providing this Information
QS\" . I ern acquainted with several
of the amateurs making negative
comments and know thern to be
old-timers in their 60s Of' above and
licensed tor many decades

Thursday, December 1, 6:24 pm
Stgea l acquisi tion on Ofbit 56 is

loud and dear, I am operating
a lone this time and am using 145,01
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MHz as the uplink . W5lFl ~ ac
quired du ring the last ten seconds
of his 626 transmission The 628
transmission is 59 With only one
loc a l policeman breaking in for a
q uic k comment to someone he
hears but I don't and about 5 sec
onds of inte rference. The 6:30
tra nsmissio n starts out above 59
but can be read for only 10 seconds
when a WBb begins ca lhng him on
145 550 and the rest of the pass is
lost In the resul ting exchange of in
sults and comments by- channel
cops, Comparing notes aftet' the
pass, it appears that even in QRM
free areas, loss of ~ignal occurred in
less them 2 minutes of good quality
shuttle audio, My receptlOO seemed
significantly better than that 0b
ta ined by- many users 01 local re
peaters and I spend much of the
even ing replaying the usable per
tions of the tape for local ama
teurs

friday, December 2, 6:00 pm
Driving home, I am informed

that Owen was <In 57 on orbit 71 . I
try on orbit 72 and W5LFl appears
to be a no-show. Inte ntiona l inter
terence on this orbit is worse than
last night I am later Informed that
Owen was on , but the attitude of
the shuttle resulted In the antenna
not being properly oriented for
good receotsco in Los Angeles

Saturday. December 3, 1:00 pm
Roy Nea l cans from Houston to

report that the shuttle mission is be
ing extended an additional day We
compare notes about forthcoming
orbits. Roy reports be ing able to re
ceive Owen 5 x 9 using a hand
he ld a nd rubbe r duckie in his hotel
room in Houston, Wt" agree that
small antennas art" best fOf receiv
ing pUrposes in areas of high eeoc
lation density in order to minimize
interference. I subsequently call
Jack Burnett at his home to con
firm tilt' extra day 01 opt"ration

5unday, CJe.cember 4. 8.-00 am
I check into the Southern Cali

fornia DX Club repeater and ge l Of

bital data for 98A. This time I de
cidt" to listt"n to all ten uplink Ire-

qoeooes betoee deciding on my
transmIt frequency. Feeling scene
what suicidCll, I decide to d.SClssem·
ble my Ieom 271A and Install a
newly pu rchased ac power supply
in o rder to reduce the load on my
35-Amp de power supply. More as a
tribute to Icom tha n to my mechen
leal skills, the entire job is accom
plished In minutes and works per
fectly ,

The pass begins with AD5 sched
uled toe 1bJO UTC in Los Angeles A
quick scan of the uplink frequen
cies shows slightly less rl on 145 03
Tbere is less malicious Interference
than ever before and the number 01
polk.men is also reduced Unlor
tu natelv. W5LFL again appeao to
be a no-show, Coenpanng notes
with local amateurs alter the pass.
no o ne heard Owen, The consensus
i~ that the confusion is being re
duced, but no one knows what to
do about the channe l cops

Roy Neal ca lls from Houston at
9:45 am and plays the aud io tape 01
the W5LFU/Y1 QSO. It was a plE-a
sure to listen to a QRM-free pass
As CI member of the DX Club subse
quently states. a jammer In Jordan
is lIkely to get more than hiS coax
cut off!

SundofY, December 4, 6 ,-00 pm
Conterence call with 73 and tilt'

part icipating amateurs. We share
ou r expersences. frustrations, and
hopes Pan s of the country have
had no success, while others. such
as the northwes t end south, have
done very we ll We go into a great
deal of detail o n antennas and
press coverage and make fina l ar
range me nts IOf submission of our
dsanes

Sunday, Dect"mber 4, 8,-00 pm
My scbedule suggests thdt I'll

miss both orbiu 114 and 119 toenoe
roN. K[)6VC agrees to try to contact
W5LFL. I check into the local AM
5AT net 10 get orbital parameters
and we jointly go over anmurh and
elevation settings for each minute
of both passes to make certain thClt
10 Ann is prt" pared.

Monday, December 5, 7,-00 am
I dnve off toe my first meeting of

the day and leave the station (end
Apple II + l to KD6\"C

Monday, CJEoc:ember .~, 8:19 am
I (KD6YGj finally get CI solo

chance at Owen on orbit 114
KB6'NT goes to work and our 13
vear-old leaves lor school , Hoping
the doorbell and telephone don't
start ringing (I turn on the answer
ing machme so I'll have some con
trol over the suuation), I turn on the
ge ar a nd double-check the sched
ule. When the clock ticks to the
right time. I jump in. While continu
ously repee nng my callsign, I turn
on the tape recorder. adjust the all
muth and elevation, and watch the
clock All goes well The only sound
I hear IS someone saying. "He IS
talking to Houston .. It would have
been greet to hear Owen I plan my
scbedcle toe the day so 1"11 be at the
radio to try agaIn on the 4:08 pm
pass.

Monday, December 5, 4:00 pm
Unfortunately, I (KBbWT) sneak

out of the otuce earlv to be home
for orbit 11 9 O nce again W5LFL is
a no-show. I heard very few calls to
Owen on the uplink Intentionalin
teeterence probably amounted to
no more than 30 seconds during the
enure pass los Angeles seems to
be getting its act together (I find
myself wondering whether Los An
gt"les has an undeserved reputation
toe poor operating According to
the 1983 Cal/boot, we account toe
13% of all the amateurs in tilt'
country and a quartet' of them hve
In L.A That's about equal to the
amateur population of such states
as Md~sachusetls, New Jersey,
Michigan. or IIl1nois l )

Tueday, D<-cember 6, 8 .-00 am
KD6YC back at the Apple, Th(·

OM has to be at the office all day,
so I gel the shack all to myself lor
both crbus 1.30 and 135. I arrange
fOf someone else to drive the car
pool so I can be at the radio at 8.06
to try to reach Owen It's exciting
when I hear his VOIce ecknowledg
Ing sixt"S " too numerous to ..... rite
down. " He is torn between the ham
rig and the window-the VIeW of
California is fantastic , he says
Even listenmg to Owen Carnett
ca ll CQ from the spaceship Colum-
bia is an incredible experience. Be
ing the positive thinker tha t I am , I
ho pe to hear my callsfgn ac knowl
edged by Owen-cwhat a thrill that
would be .

Tuesday, December 6, 3.-55 pm
My son. Don. is standing by- to

answer the telephone and the door
if necessary SO I won't be interrupt
ed for these few peeooos minutes
during orbit13S This time the plan
is to call fOf' approximatt"ly 5
seconds on each uplink trequeecv
Now I find myself controlling azi
muth and elevation, the tape re
corder, 10 different tr<lnsmit fre
quencies, and checking the clock
all at the same time, I (Ilways said I



MODEL AP-10

which produces a cecularlv-polar
ized signal

Augus t 22: KE X said they had an
engineer who was a ham, Michael
Brown N7AXC, and Mike became
the fourth member of the team H@
was a great asset to us as nor only
could WE' now readily obtain ac cess
to the KEX roof and stud ios, bot he
knew the correct media personnel
to contact.

August 15: Telephoned Peter
O 'Dell 0 1 the ARRLto request press
releases and lJ-Matic ta pe.

August 17: lynn WB7UNU and I
bu ilt the first antenna. We used 1
x 25, c hicken wire, 2 x 2s, and

1/8" brass braz ing rod, ....sing RG-58
and RG-59 coax and using the prop
er heights from the ground ptane
We referred to the ARRL AnterJna
Book , We had a very difficult ume
as WE' co uld n' t get it tuned 10 where
we wanted it. The swr was running
at 18- 1,9 and it d idn 't seem to
make an y difference how much we
cheoeed the 1/8 rod Wt" decided to
enlarge the size by usmg 1/4" cop
per tubing over it so we cou ld slide
it in end oct. Wt" got some of the
swr readings down as low as 1.2-1.3
a nd it was a 101 better. We tuned
the first a ntenna

5eptember 3: I bu ilt t he ot her
fou r antennas bot did not final tune
them.

October 3: WI.' reeuzed we
would need some press releases to
come from KEX and wou ld need

Designed few
APARTMENTS
MOlRS
VACATKlNS

Add SJ.oo
Sh'pphg and Handing

~id on the air just now (7:00 am, Ju
ly 21 , 1933) that he had heard there
was gomg to be a ham aboard the
space shu ttlE' Columbia and asked
if anvbodv knew about it. I was re
luctant 10 talk to him, but my wile,
Lorna Campbell KA7RFD, ca lled
him and handed me the telep hone.
One 01 the reasons that I went
ahead was thai I had just re turned
from a ham fair in Spokane, Wa sh
ington, where Roy Neal from NBC
was the speaker, so I d id have some
knowledg@ a bout the opt'ration 01

ee ham-radio person on the shut
tle. Ourtng our coeversanoe he
as ked if I wou ld be willing to rome
to the KE X sta tion, hook up my
gear, end try to contac t Owen Gar
riott live . I agreed to do so

Quick SimIJle Insta llatiorl. Operates an 2. 6, 10, 15, 20. 30
and 40 me'"",AJIco~SU:JPloo.CWv22-1/2 ncheslong.
Weighs less than 2 ''''- Supp/oo wittl 10 ft. RG 58 coax
and counter poise. 'Nhip extends to 57 inches. Handles
up to 300 watts.
\IS'IN1<-1 .1 :1INhen tuned
WI'IIe lor t'T'lOr9 detolls and omer MW pt<X1.Ich

_ ALL R' DUCTS MADE' IN USA.ft> BARKER At WILLIAMSON
~ Quality Communication PrOOuets Sioce 1Q32

At VOlM DismbufOf! wofe Of coIl
10 Carol Street, Bristol PA 19007
(215) 78805581

August 12: Realizing that I would
need he lp technically and other
wise, I contacted Stan Griffiths
W7NI, owner of Antronics of
Oregoo. Sta n agreed to be the sec
ond me m ber of the learn . I tal ked
to Stan about people who could
help us te<hn ically with the anten
nas and o ther related gea r He s....g·
gested Lynn Hurd WB7UNU, so I
contac ted him. He agreed to help
ou t, and a ll three of us decided we
would set up our gear at KEXRadio.
We did a lot of readmg and re
search , look ing up all the informa
tion we co uld find on the best type
of antenna, a nd finally agreed
upon the tumstne-w ce antenna

Replav jng the tapes of Owen's
passes reveals that intentional in
terference accounted lor less Iha n
10% 0 1 the total interfe rence I en
counte red Calling Owen on the
downlink accoonted lor another
30% or so l\.1ore than half the in
terference WilS the result of chen
nel cops. Instead of a short trans
mission adv ising the offender that
he was on IhE' downlink, many po
licemen found it necessary 10 be
both abusive and long-winded

AttE'mpting to work the shuttle
as It ilpproaC!les both AOS and
lOS points is actually nothing
more than iI lorm of VH F weak·sig·
na l work . When artemptmg to pull
a signa l out of the noise level, a
compet ing VHF signoJ l man y rrules
awav renders the atte mpt «npos
sible . If I could offer a single piece
of advice based on this expe rie nce,
it would be to sta y off of the down
link for at least 10 min utes before
a nd after AO S and lOS at any par
tIC.... lar Q TH The me re fact that we
have lost the shuttle in Los Angt" le-s
does not mean that we can sta rt
rag-ehf!wing on ttw d<M-nlink W@
w,1I probably be interf er ing with
another stiltion some distance
ewev at a bette r location or with
better antennas.

I sure hope the ARRl releases a
complete list of ca ll s tape-recorded
by Owen in the near future The
suspe nse is k,llIng me l

R. t>d, Sfim",,, KI n
'1<'110 SW ,,,,11'WOOd
Ponl.nd O R 9711S

KZ7T

/Ott~/jo K86w r .. 4 1 .-wi. P¥l_ '" . I.~

too~~ ,_ rO'", ..."..,.. "*' WO'Cy/~" '"

..,....~ pI."""".-wi pmbo.~ .ad",,,,,,,,••_ /0
~"" C¥1o KD6 YC .. JlII MId ton.......",,_

_"'. r"" iob mMlO'f""" r'wt r"" d •.IdtM Itt:
r~. r".." h... ",.".., ",..,~ 19 ........

.t>d h... • <01'1 4"d 1 I .t>d • dau, h, 4"d
16 Born ""'d ~d••ncood-("'" lie""" Ion
1>.. ",.".., lie"",,..j lor 21 'I'd" dnd /0 "'n" lor 2
.~a"

10 ,oI " n', ""bbNo., indudl' photograp/"ly.nd
MWl!f'f)Oinr. Jon·, ind~ pho!osr.p/"l y. ubi

""".nwI< ing. at>d r.',....•hool,"' .
/On ha' """'" inllOlwd '" anvr.....,Mlro-....

l . tftI~ j)l ob/oi" " on. lIOIunr.a')' bor". lor
_~.-. .-wi ;, c",,..,,rl. ,,,," ,.,...1dMI01.
,.,. UHr~~ ,.adG d ub '" to< ~ "If'/fl

for r"" /0..- twnck. r"" oh«1 e","",," of •
S~I Onr lOJ[) r''''K~. I w MJ~ -.,.

....,oc ."' 1....-. .-wi H~. 2K-4 ampI.
r"", ", "'•• ,"dudf< , ..-0 ,*""",,,10 on «I
mH , ., 9S~. • KtM Kf]4K... " ibornd<or . t
80 1ft'!. dnd a CN. ..! dipo'~ 1(J1 75- 80 """'..,
VHF In,"',,'" ""Prld lrom 144 MHr ro 4 '>0

M H'
for r"" Sr~9 m,,,JOn, r"" Il<"d' eon." rt'd 01

." leom 271... muJ,."""" t'."K..;w.,.. • ereu
1¥ly-rx>/.,;rt'd I .f--<'/.......' tlNm .....It uitnurh
.1td,*",...;0" e"",1OI, . r J[) -. V>d M'"
'''¥IOk" 105 '"-'f. r"" cp tlNm con", "",
OOIfr-1rxmed r"" 1"¥IOk lor IK"JIt_ ~ A.f.
,_ 8108 .mpJiI"", .. "h buJr-in PfN"lP/d....

.... . uwd on . 11 PM....

Jimmy Hollister, a rad io p€'rsoo

al,ty from ooe of the lead Ing
rad IO stat ions In Portland , KE X·AM,

liked bE-inll able to do two things at
once, bot IhlS is ridicutoes! When
ONen come-s back aht"r the seccod
or th,rd transm ksion, I'm pretty
sure I heilr Kilo Delta S,x Yankee
somelh,nll Did he sa y 'Yankee
CuW I Has he heard me' I glance
at the tape reco rde r a nd rea lize
that In all the confusion I had for
gotten to turn it o n Now I have no
way to double-check to be sure I'm
so frustrated I I could screa m I I
hope ttw:>y hurry up wnh tha t ofli
ciallts t of ca llsigns heard -the sus
pense IS k,llIng me

Tuesday, December 6, 8.00 pm
KB6WT back at the d iary I

cbeck mto the AMSAT net and 00
tam da ta for oebus 146 a nd 151,
which are the o nly two like ly passes
over the west coast on w ednesday
If Owen i~ operating, tht" chances
of getnng through itft" likely the
best vet s inn~ informa tion o n these
orbits has not bet"n given wide
spread pub licity . Chec kIng into the
DX Club repeater, I fmd out that
one local confirmed WSlFl ....sing
160 Watts and a piI,r of KlM CP
beams r bars only 6 dB more gam
than I have available WIth 75 Wa tts
and a SIngle beam Ptavmg back
tbe ta pe of rodav's two passes. it
appears tha t there was no mten
ncnal inte rferen ce on orbit 130 and
less than 30 seconds of suc h in
tprff>rf'nce on af t ernoon orhit 135
Also, the call e rs on ttw:> downlink
and chilnnpl cop<; we re le-ss nu
merous

W ffinesday, Decffllber 7, 7.53 am
ONE'n shows up about two min

utes later than predicted by the
AMSAT net and is 60 d B OVE'r 9
whele he armoences ht" IS over San
Francisco He acknowledges nu
merous sixes and fades ou t abrupt
ly a bout two minu tes in ad va nce of
e xpec ted LO S The ra pid fade is
con firmed by severa l other ama
tt"UIS in Los Angeles

Wednesday, December 7. 3:41 pm
KDbYG back at ttwo App le Well ,

here I am egam. oee more time,
one f,nill try to coenmumcate w,th
e It"Uow ham in spac e I've gott",n
the systpm down pretty good. I'm
v(Ory busy, but I se nse a ft", r my fltst
o r s",cond trilnsm issio n thil t he isn't
thpre a nd he im 't /oloing to be thert",
You j u~ t know hp '~ gonp, I got iI

true l("pling of how Vitst spac t" rt"al·
ty ,s. W",II , ONt"n, It'S bet"n fun
WI' II hilvI.' to do it agil 'n sometime
~ you in the newspitpers

Wffinesddy, December 7. 6.10 pm
WIth both the flight 0 1 ST5-9 dnd

th IS d 'ilry drilwing to a close, some
finill thoughts seem to be in order.

Thl> f'ntire eXPl"rte nc(' hilS bl"f>n
perhaps Ihe high point of mo r('
than two decildes 0 1 involvement
in ama teur radio. If I hild to ~um·

marize .t in two words, tht"y would
bE' "fun" ilnd "fallgue,"

In rl'trospec; t, thl" inte rfe renc('
WilS muc h le-ss !hiln I (')'.pec;ted ilnd
dPcr@al.ed d rilmilhcally w,th each

PO"
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Shirley Hancock of KOIN- TV inferviews Randy KZlT.

•
someone to help us write them H.
lea T_Ball .... l 7W agreed to be our
peess-retease person and tbe fifth
member of our team We met to
gethee on two occasions to dratt
and finalize the press release, but
on October 24, just before we sent
it out, we heard Ihat the shuttle
flight lor October 28 was cancelled
and everything was put on hold

November 15: Recei ved audio
tape from the ARRL and upd ated
press kits Re aliz ing that all of a
sudden it W(lS upon us Clg,,!n, I con
tacted Mike N7AXe and we pot the
whole operation back mto motion

November 21 : I began to gather
up all of the equipment necessarv
to make th is woo, The eqo.penent
consisted of two 7850 Kenwoods,
one 7950 Kenwood, one lcom
1( -211, and one Yaesu FT-72oR The
power supplies were one KPS 12
Kenwood. two Ast-on RS 35A5, and
one Aslron RS lOA. We had the two
Kenwood 7850s running at 40 W
each, the Kenwood 7950 had a 16(}.
W Mirilge 63016 amplifier on It the
!com IC-211 had a 160-W Mirage
63016 amplifier, and the Yaesu FT
726R also had a Mirage 63016
16C).W a.mpl ifier. We were running
three sta.tions at 160 W each and
two stations at 40-45 W, whichever
the 7850 Kenwoods put out. We
used the Yeesu lor the primary re
ceiver and also fo r record ing and
the Kenwood 7950 as a backup
recorder

From this point on, there were a
lot of meetings discussing now we
would approach the tra.nsmISSIOl'l .
We oecsoed that on the first odd
minute we would use the first five
uplink freque ncies, the second odd
minute the second live uplink fre
quenc ies, and if t ime permitted, we
would revert to the o riginal five
uplink frequencies, and so on. We
hoped this way we might make
contact. We origi nally thought
about a.ll five people using all five
ca.llsigns, but decided against that
prima.rily because if W5lFL heard
one call , we thought probably he
would then switch channels We
decided each would use his own
call.

We sent press releases to AP and
UPI, a.1I TV stations. and the local
newspaper. (We did not send to the
loc al radio stations as we were op
e rating from a rad io stanon.) We
had some response, and TV sta
tions did ask for a press conference
which we set up lor November 25.

Novem~ 24. We set up all our
gear in KEX's lobby The antennas
were placed 18' apart on the roof
and were tuned. We marked every
th ing with a number. Each coax,
antenna, and rig was marked wit h
the same number so that when we
re-installed the equipment we
didn't have to worry about the sw r.
(This was ne cessary as we were un
ab le to le ave our gear-s-apart from
the antennas on the roof-at the
KEX station.1 We used RG-11 coax
cable for the feed and had trouble
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getting the longest piece. 94',
below an swr of 1 .8 no matter what
we did, so we decided we had to
live with it. The shorter pieces
carne down to a 1 2 level. On the
25th, we put all the equipment
back up and at 10 am PST we had
our first TV news conference with
KAT U (ABC) and KPTV (indepen
dent), At this time, KOIN·TV called
and said they had not gotten the in
formation regarding the press con
ference and asked if we could hold
a nother on November 27 , We fin
ished the press conference and tore
all the equipment down again, (Up
it went again on the 27th for the
C6S KOIN-TV conference )
Novem~ 26 , We put up the

dish at Antronics of Oregon so that
we could monitor NASA; we began
monitoring the nell! day From that
point on, Pa t Griffiths, wife o f Stan
W7NI, monitored it almos t contin
ually for us for any updates o r
changes, Later she a lso moni tored
W5RRR and we kep t in cons tant
telephone communication with her

November 28: We had another
meeting to figure out a better way
to make contact with Owen, but we
again agreed that the idea 01 single
calls per person and on groups of
five c ha nnels at a time, one chan
nel per stanon, tra nsm itt ing on the
odd minute, was still the best way
to operate, We also agreed to make
only three attempts from KEX -or·
bits 390 and 40D o n Wednesday.
November 30, orbit 710 on Friday,
December 2, and orbit 1190 on
Monday, December 5
Novem~ 30: Our first contact.

The first tene we heard W5lFl we
beard him acknowledge lance Col
lister WA11XN in Frenchtown, r..\on
teoe. at 6:34 pm PST, orbIt 400 We
had at KEX Radio all four local TV
stations, KATU (....BC). KOIN-TV
(CBS), KCW (NBC), a nd KPTV (in
de pendent). The Oregonian (news
paper) was there a nd a lso a reporter
from KlCC who drove up from Eu
gene, Oregon. We were told we
were on national te levision on
NBC. Wah Morey WA7SDY, a good
friend , videotaped all the events,
including the coverage by the news

media Shenll Sm ith KA7KNG was
of great help assembling and disas
sembling the gear on all three occa
SionS.
Decem~ 1: Stayed home that

night and heard Owen at 6:22 pm
PST

December 2: Mike N7AXC was
unable to be present due to a prior
commitment with jury duty, so
SheriU KA7KNG became t he fifth
operator. Made our second contact
from KEX at 4:40 prn PST. We th ink
W5LFL may hav e heard W7Nl who,
on the last minu te of our transmis
sion, dedded to change his method
and switch from channell to chan
nel 2 after giving his call a few
times Owen said he had heard W7
With two other letters, switching
from channel to channel, and
would verify when he got back to
NASA

December 5 ' I had a live mter
view on KXl-AM radio in Port land
at 2:15 pm which lasted about 10
minutes We set up our sear fo r our
thi rd and final attempt for KEX
The pass was 1190 It was slated to
start here at 4 07 pm PST. We start
ed on the uplink on the same fre
quencies ....e had previously used
We tried at 407, heard nothing at
4Q6, transmitted again at 409,
again heard nothing, SO we tried
something brand new. We had two
worsemancs. one an M M2, and we
prog rammed all six operators' calls
into memory. W e included the call
of Sheri II KA7KNG as he had been
our fifth operator on Friday night
and was present again tonight. O n
the odd minute of 41] pm. we
transmitted all calls-Morse code
at 25 wpm. We did it twice. Six calls
at 25 wpm took 17 seconds, then
we went back to voice and we lis
tened for the even minute . At 4:15.
WI.' d id it again with CW, listened
for the next minute, a nd then went
back to straight voice . We figured
if anything could have got through
the Q RM, it would have been
Morse code, If anyone else had
known about il, it wouldn't have
worked at all , so we kept very quiet
about our plan This was our kicker
Unfortunately, we don't even know

if Owen had his rig on We were
hoping that he would respond that
he had heard Morse code We
could have tried this Friday night,
but then we felt Mond.ly would
have been a disas ter as evervooe
would have been trying, But It was
a good trick a nd we used it as our fi
na l. desperate attempt We had no
contact with W 5LFL, but we did
have with us two television stations
(KATU and KGW). We had excel
lent coverage from the news media
throughout. We pulled up and sep
arated our gear, each taking home
an antenna and a large piece of
coax as well as our own gear

Special acknowledgements: Pa
tr icia Griffiths for her behind-the
scenes work; my wife, l orna Camp
bell, spent endless hours helping me
out, writing this report, taking te le
phone messages, driving around
town gett ing th ings done; Sherill
Smith, who did all the still photogra
plw and masses of the legworl<; and.
of ecorse. KEX Radio in Portland
Without tnem, we wouldn 't have
had this coverage, and the K(X stall
worked With us in a magnifICent
fashion

W7NI Comments

I have bee n asked for an opinion
as to the overall result we had here
and wh at we might have done bet
ter. We did our part fa irl y well As a
matter of fa ct, I ca n't think of any
thing I would do d ifferently with
the exception of possibly running
much higher power, since, as far as
I know. the only people who got
through were running considerably
higher power to considerably bet
ter antenn as whic h had the ability
to track the shutt le automat ica lly,
That seems the way to set throu gh,

As it is in Virtually any other
highly competitive activity. and
this appears to be no exception, in
deed, good sportsmanship doesn't
reign. Wish it did' Sorry, but I don't
think it does

It probably would have been bet
ter it thev had put the thmg on a dif
ferent frequency like 220 Mega
hertz instead of 2 meters and a dif
ferent mode, CW say, instead of
FM, somet hing where there is some
operator skill involved A mea ns, in
a way, of weeding out some of the
inte rfe rence and some of the QRM.

. 1 really don't know what's gomg to
happen next time they put one up
If they don't go to an odd frequen
cy, if they rernam 011 2 meters. I

think you'll see (you think It was
chaotic this time !) a great deal
more chaos next t ime because
there will be a great deal more
power on W e've sort of proven this
time that high power gets through .
It appears the rnoonbouncers were
making it and the re ' ll probablv be a
huge upsurge in powerfu l amplifi
ers in the next 0111.'. I think what we
need is a 10Ck:l6 attenuator on the
recewer



Try an AEA Breakthrough
ADVANCED ELECTRONIC APPLICATIONS, INC. was the first company 10 introduce a single chip microcomputer-based product
(the AD-l Auto Dialer) 10 the consumer market back in 1977. Since that time. AEA has developed a reoctaucntcr encrneertoc desIgn
excellence (in both hardware and soltware) , high manufacturtng quality. outstandmg customer service and prices that are
competitive with products providing much less value. If you have never owned an AEA product. ask others who have and you will lind
a real pride in ownership resultmq from years 01 reliable and enjoyable service.

MICROPATCH'· Low-Cost/High-Performance Interlace with Soflware
The MICROPATCH'· computer interface is OUf retest example of engineering excellence bringing
you superb value at a low, low price, The MICROPATCH isa COMPLETE RTTY/CW/ASCII PLUG
IN HARDWARE/SOFTWARE PACKAGE for either the Commodore 64 (model MP-64) or VIC·20
computer (model MP-20), The MICROPATCH includes MBATExr· software which is currenlty
the mosl extensive and most user-friendly communications software available lor the VIC-20 or
C-64 computers. The hardware outperforms any competitive unil we have tested under $200, but
is easily up-gradeable to the CP-l Computer Paten" without sacrificing $90 worth of software.
You can also use it with any other computer by making use of the MICROPATCH hardware and
procuring new software The MICROPATCH is extremely easy to Integrate into your slat Ion by
Simply wIring a mating m.crconcne connector onto a cable pre-wired to the MICROPATCH and by
providing audio to the 3.5 mm jack on the MICROPATCH from your receiver external speaker Jack
The MICROPATCH comes complete with keyboard overlay prompting aid and operator's manual,
Operates from 12VDC (power supply not included). For more information, see your dealer or use
the coupon below.

COMPUTER PATCH'· Deluxe Interface
The COMPUTER PATCH'· interface has earned a solid reputation fo r outstanding
performance at a very reasonable cost The COMPUTER PATCH features dual-channel
Mark and Space filtenng with a sophisticated Automatic Threshold Correction (ATC)
circuit that allows for good copy even when either one of the tones Is totally obliterated.
The COMPUTER PATCH has become the new standard of excellence for computer
Interfaces 117VAC wall adapter supply is included AEA now has software available for
most popular computers. Including AMTORTEXr" for the C-64 when used with the CPo
1 or MtCROPATCH

MORSEMATIC'· Advanced Keyer/Trainer

~
-r• ••••••••

, ""'. :' . ., "., ""' :.~ -----..»

AEA has developed the most sophisticated line of automatic microcomputerized Morse keyers
and trainers In the world, AEA «evers and trainers are the standard against which all others have
been judged and have fallen short. Two of our trainers (Model BT-1 and KT-3) are dasiqned for
people who have never learned the Morse Code, The BT-1 and KT·3 utilize our baSIC training
program which actually teaches the code at taor 20WPM characterspeed and allows you togo to
99 WPM The proficiency training programs In the MM-2 and KT-2 are designed for the person
who already knows the Morse Code, but wants to upgrade in the shortest time possible. All AEA
keyers operate from 12VDC (power supply not included),

ANTENNAS
The ISOPOLE'· patented antenna has caused more excitement In Innovative VHF antenna design than
any antenna in recent history, Initially called a "g imm ick" antenna by our competitors. all the laughter
has long since subs.cec as the ISOPOLE has proven 10 be a high performer, rugged yet sleek
appearing. and easiest of all to assemble, with little chance for msrenatron or tunmg errors,

•
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Since our beginning in 1977 with one
unique and innovative product. our produc t
line has grown to over 30catalog items. For
your free catalog descnbtng all our fine
products in detail, please fill out and return
the attached coupon or better yet. see your
dealer

In the same vein. theAEA Hot Rod'·antenna IS shorter, lighter and tess bulky than competitive 5/8 wave
two meter handheld whips. Equally Import ant. the Hot Rod does not have an out-of-phase current at
the base that distorts the pattern as in the case of the 5/8 wave competitors. This means actual on-the
horizon gain for the Hot Rod relative to the 5 8 wave. In spite of the fact that a tUning network to match
an end fed half-wave is far more diffIcult to achieve than for a 5/8 wave, the Hot Rod is priced to
compete.

AEABr ing s you the
Breakthrough!

Advanced Electronic Applications, Inc.
P.O. BOX C-2160 • LYN NWOOD, WA 98036 • (206) 775-7373 • Telex : 152571 AEA INTL
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Antennas on the KEX roof.

ntE~w. SAt u

5 hams bone up for space
Radio operators target astronaut

~Mldy sr""""" I<zn , ..-d sr, ..~~ '0
lOl'''' c•...""..rI H~ "' , I~"'" c~,~ loom •
P""''OU' 1OWI'_ . .11 rrw"~, ..,,~ ...
lIundc~;ld"", .motIlIlhfom llarn in \.N"I~.""

~• • ' PMI ptMlic.lly .11 ~" lil~ in ItHo II«' 11>-

Dick Powe rs WB7ADM. in Port ·
land, had probably one of the best
answers A lo ltt'ry sy~tem where all
the hams could send in their cans If
they woold l,kt' to contact the next
ham in space and, If nothing e lse,
arbitraflly, or by computer, pu ll out
so many calls for <In area and they
woold be called from the space
shuttle down to Earth . If they were
IistenlOg, they could ac knowledge .
I'm positive WI' wou ld gel rnenv
more contacts If a ham tned to
jam on the uplink, he would he no
lif ied he was not being acce pted.
beca use it was not working Those
who acknowledged their callsign
would get a Q Sl r ard

I cannot bf'l,p\lE' W5lFl just had
battenes and wasn 't plugged Into a
power supp ly With limitless pow
er - thafs hard for me to under
stand

I don't ft'E'1 any magazme. 71,
Q ST, or any ma gazine. had enou gh
articles prior to the event 10 help
the hams figu re ou l what W<lS gOIng
on I would have liked to know a 101
more about the gear Owen wa s us
109 Could he hear on 55? How long
can it last? What kind of reception
was he getting1 WE' don't ft'E'1 he
was getting good reception or that
his recei\ler wa~ that good, but we
don't know Cou ld the magazmes
send nt'W~It>IIt'f~ cot! If I belonged
to the ARRl, I should recewe a
nt'Wsleller from them If I sub
Scribed 10 73, I should have gotten
a nt'W~letter from them. Ham s In
the area were asking us QlIt'Stions
we knew nothing about and I prot>.
ablv had as much Information as
anyone in the area <lS I celled the
ARRl and got the press rell'a ~es

and the urnanc tapes, and I also
hea rd Roy Neal speak in Spokane,

It seemed to be a feeble attempt .
A lot of guys sfw' nt thousands of
hours, not to mt'nlion money, for a
feeble attempt and I don't think
tbars right I feel that 2 meterc is
probably <IS good a mode as a n"
Some people th ink CW is the afloo
swer, probabl" because they are
good at CW, ba t there are m<lny
hams wbo dcet use CW I think th is
mode W<lS a good one

When the news media first ap
preached us and we had the first m
tervsews. WE' stressed that our only
goals were to hear Owen Garriott
and to furthe r the cause of ham
rad io , We to ld them this was tht>
first lime a civilian ham had bet'n
able to listen outside of NASA Wt'
told them ham rad io W<lS fun; we
like to see how fa r we can talk and
get a QSl c ard hack We used dur
ing everv Interview 10 make it seem
like fun We had pos,ti\le feedback
from evervooe because we did bear
Owen Camo n and we did lu ll III
oor coenmetment.

on the even minute, and reme mber
pohtene-ss" I also said that [',0, 0

te lp\llsion vta nons were ~tandlng

bt'hmd me With the ir mikes stur k
into my sppakprs, '\0 let'v be a IlItlp
caref ul whdt happens That mght
W<lS suppr; nothmg but polrtpness,
so we are learmng how to ha ndle
this th ing

The re is a lot of comment about
form s o thE'r th an VHF. The rE" s talk
about singlE' Side ba nd, 220, 440,
HF, and everv time you hnng up
one of these, it's fine if you have
the gear. but a lot of people c an't
afford slnRle side ba nd or 220 or
440, so I don't think t h <1 t'~ the
answer
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which had all passed ThE' mdica
lion on the tape wa s that It would
be c hanged on "'~ay afternoon.
but appdrt'ntly tha t never oc
curred

KZ7T Comments

The hams got better and bette r
as time went by. I did one thing on
December 5. five minutes betore
Owe n wa s even thmkm~ about
coming over Portla nd dunng orbit
11 9 , I got on 5.550 on the odd
minute a nd talked to <1 11 hams with
t eow powe r. remind ing evervcne
to "c heck your clod. check you r
time. ma ke sure you t ransmit on
the odd minute, try not 10 transm it

W B7UNU (omlTl('nb

I th ink that the e xpe rime nt was a
good one. but 1 hope in the fut ure
they use a freque ncy other than the
most populated ham band so as to
further the ho bby by the expansion
of user use on to the less used
hands such as 220 Of 450. People
who use these frequencies are
more serious about long distance
Wt' abo need bene- prior com
munication. It seemed anyone who
had a radio added to the havoc.
t'Spt>Cially those people who knew
nothing about It until the last
minute and therefore transmitted
on a downlink and on the eve n
minute. All they knew was that
there was a pass Hoin~ over. and
they pulled eve ry dusty radio out of
the closet and turned it on

It would have been nice also to
know those who had previously
been co ntacted W <IS to re move
them from the list of those attem pt
ing to contact the shuttle, such as
the kilowatt moonbouncer station
which was, at least In our opinion,
desensitiz ing the recerver to the
point that IOW-po¥lIer operators
were completely removed from tilt'
input of the radio Hopefully, there
will be some design ch<lnges on the
next rad io , whenever that ffi<ly be,
W tha t he can switc h o n attenua
tion to reduce tha t kind of effect

I wou ld like to see some wa y in
forma tio n cou ld be excha nged be
tween the vo-ce link. between the
shu ttle and NASA, such as we see
on SATCOM 1R which we are now
allowed to watch and even re
broadcast. If there were some sort
of key or indication that he WdS in
to that part of the aClivlry, then we
would have a little better indica
tion wha t was going on

Again, better communications. I
called West link at 10 pm PST on
Monday, December 5. and listened
to a recording that gave the orbits
for Friday. Sa turday. and Sund ay
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Al7W Comments

My feeling 00 this whole e~

penence with SrS-9 is that those
who made the deoc ision 10 use fre
quency-modulated voice need to
reth ink the proc;ess In a crowded
band coodition. wtuch IS a ll that
could real isticil.lJy be expected, a ll
that drscnminetor in Owen's re
ce we r is going to hear is a lot of
no ise with the exception of people
who used their EME figS and anten
nas. I am rea lly di sappointed in
that decision. It would have meant
a great deal more expense for my
self to work him, but it would also
have incre ased my chances to work
him if we had used single sideband,
or whatever. CW, of course, would
have been the ideal mode since
that is not only Owen's pet mode.
but mme a lso. I f ind the idea 01
wooing him WdS great, I just ques
tion lhe wi~ of uSing FM and I
else question, to a certain extent,
the wisdom of uSing th£o 2-rneter

"'''''
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567.95 postpa id lin U.SA )
Money Back Guarantee
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add 4% sales tax n
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Blacksburg Group
Box 242 Suite 500
BlackSburg, Virg inia 24060
703/951-9030

The SUNKY DIPOLE Antenna
A broadband. IovJSWRdipole mat reallyVJDrks in apart
ments. small yards. attics.anyvvhere a small antenna isa
must. Indoors or out you can .....-..-.ork ANY HF BAND. in
cluding 10 MHz. No gimmicks or ace-cos. Imagine
80M in as little as 24 ft.l Complete kit and instructions,
plUS SO ft . o f coax. Easy to set up and adj ust. M ore
informat ion available - just call o r write.

Cell Toll Free 800·221 .0880
Tubes

3·400Z $85.00 7360 $1 0.00
3·500Z 85.00 7735A 27.50
4-400A 80.00 8122 105.00
4CX2508 50.00 8156 12.50
572 8 48.50 8643 82.50
811A ,., ,.,., 12.00 8844 "., .. , . , , 26 .50
813 35.00 8873 175.00
61 468 6.50 8874 185.00
6360 4.25 8877 450.00
68836 , ,.,. 6. 75 8908 , , 12.50

Semiconductors
MRF 245/5D1 416 .$30.00 MRF 644/5Dl088 . . 19.95
MRF 454 18.95 2N3055 95.00
MRF 455 12.50 2N6084 12.50

RF Connectors
PL259 10/$4 .95 M358 2.50 ea.
PL258 10/8.95 M359 1.75 ea.
UG175/176 . , 10/1 .60 Type " N" Tw ist on
UG255/u . , ., .. ,2.50 ea. (AGBJu) ..... , . $4.75 ea.
UG2731u . , , , 2.25 ea. Min imum Order $25.00
/--:::---:::- Allow $3.00 min. for UPS charges ~

Your Ham Tube
Headquarters!

tempt to SE't up a base sta tion in the
KE X studios so that we might have
the a ttempt to broadcas t the con
tacts, if not bve, at least on tape
shortlv atter the contacts. It was
a lso mv feeli ng that the KEX
studios would provide a good ce n
tra l location for staff and in
terested listeners, as we ll a s for the
media. to witness the event. Ron
was verv helpfu l in provid ing me
wit h preliminoilry mtormancn. m
eluding orbita l maps. but was of
the opinion that our location null
ging a hill to the west would make
the KE X sue less than ide-al for
many if not most of the orbits

Then Randv Stimson KZ7T and I
fir$t made tel e-phone contact We
had a comedy of errors in missing
each other's phone cans up to thrs
time, I learned tha t Randy, along
with Stan Griff rths W7NI and l ynn
Hurd WB7UNU. had a lready been
work ing on the peoiect, after ta lk
ing with JimmV Hollister, Raodv
wa s of the opi nion that we would
be able to ma ke adequa te contact
most of the time from the KE X
stud io location and co nvinc ed me
of its advantageous location. for the
above stated reasons. Upon closer
exammauon of the orbital ma ps and
some rough calculations as to the et
tec u of the hill on our pote ntial
con tact wmdow$. I agreed to work
with them in putting on a large ,
jointly-opercl ted base stat ion at the
KEX studios,

MVspecia l assignment was to in
te rtace with KEX and the media
We needed a location in the bu ild
ing (which wa s not easv. smce a ll
the avai lable aCCe$SeS to the roof
came to location s fa r from any
room in the budding we could
potentiallv use). We needed ap-
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ThE" morning DJ at KEX Radio,
Portlan d. O regon (where I am

emploved a$ an engmeer], men
tioned on Ju lv 21$t Owen Ga rriott's
plan ned atte-mpts at ham-radio
cootects with Earth-bound ham$ on
the next shuttle flight. Through the
DJ (J Im Hollistt"r) and Nt"Ws Dnec
lor lim Howe. I Wd S forw arded a
tt"W inquiries from loca l hams I
firs t made- land-line contac t with
Ronald W Magnus WA7GFE, Port
land. and Ron a nd I were in contac t
several times by phone a nd a t lea st
on ce In perso n

It was Hollister's wish that W E" at-
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Allen Bianco Kl7FKO tunes his equipment to tne shuttle frequency.

Call to shuttle goes unanswered

KL7FKO
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to me tha t Kenai (60 mi les from An
chorage) heard the word " Colum
bia " l think this was Just mtertee
eoce or some other ham calling
Called lack Burnett, Execuuve
Editor of 7J.

Orbit 98A Started to call at 7:30
Y5T. Transmissions were made al
7:31f33{35/37/39 . 1 made a mistake
and also transmitted at 7:42 {after
the window). No coetect.

Orbit 114A Started to ca ll at
7:15 Y5T. Transmissions were made
at 7:15!1 7{19121/23/2S/27. follow ing
the last transmission at 7:27. I heard
and recorded on ta pe what ap
peared to be " Kl 7f- Anchorage,
Alaska," and " AGG." The transmis
sion was c utting off and was barely
above the squelch. I got oil: litt le
shook up and trensmrtted iI few
times even though the Window wa s
su pposedly closed I nOW' have my
doubts about the window s and the
times. Next windOW' is at 15:0 7. I
then le ft the house and had a fnend
of mine listen to the ta pe but he
could not make it out. Wh ile there I
rece ived a phone call from lack
Burnett at 13:55 YST advising me of
a confe rence call at 17:00 YST

Orbit 1190. Starred to ca ll at
15:07/09/11/13/15/17/1 9. No co n
tac t. Conference call started at
16:57 and ended at approximate ly
18:25.

Orbit 1JOA. Sta rted to call at
7:11/13/15/1 7/19 YST and co ntinued
for 3 more transmissions even
though window was closed No
contac t.

Orbit 1320, Eve n though that
part of Canada was not supposed
to be on my sc hedule, I transmitted
at 10:01/03/05/07/09 YST No con
tact.

Orbit 1340. I experienced QRM
on 145,550 MHz from a local ham
and I told him to get off the fre
quency. Transmitted a t 13:19/21/
23/25/27/29/31/33/35/37/41/43145/46/
49/51/55 Y5T. No contact.

Orbit 1350. No-QRM transmis
sions made at 14:45/47/49/51153155/
57/59. 1 stopped, No contact.

My transmittt'f was a Yaesu 221R
with a 't o-etemenr beam at 6] teet.
My receivers were an Icom IC-290....
scanning 145.530/5SOr'570 with a Sl8
whip at 41 feet, a Yaesu 207R scan
ning 145.5301550/570 with a rubber
duckje, and a Tempo fMP 20] at
145.550 MHz with a 5/8 whip at 22
teet.

I transmitted and listened and
u ansmrtted and liste ned and I real-
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The following is a diary of my
expenences while attempting

to couect W5lFl aboard the space
shuttle Columbia

O rbit 560. Sta rted to ca ll at
17:15 Yukon Standard Time An
chorage Daily News photographer
Paul Brown end reporter were pres
ent Tran~missions were made at
17:15n7{19121 123/27(29/31 . No con
tact.

Orbit 720 . Started to call at
17:10 VST. Channel 2 (KTUUl pres
e nt With reporter Cen de Hoog and
ca me ra ma n Barry , At 17:14 + ,
hea rd the call of W5LF- without
the l almost immediilte ly Iolloweng
my call This signoil:l was not strong
at all and was in the noise; how
ever, I don't think tha t this was a re
ply. The receive frequency was
145.550 MHz , l logged this as a no
contact- cou ld be a ham some
where far from Anchorage. Trans
m issions made at 17:11 11 3/1 5/17/
19/21 /23/25 Y5T, No contact.

O n th at same night, I heard com
ments from Australian hams com
plaining that the windows we re
wrong, A frie nd of m ine heard the
same comments on HF and report
ed that to me the next dav

December 2. There are no wm
dows today, However, the receivers
were constantly on and the re
corder was ready. A ham re ported

MlCh~ BlOwn. 31. h~. b<oen involvl"d in
bro.odc:~<l rMJio 101' .. )'<"arl, H~ cllt~rly

....""" .. RMiio lflfjiMe< 101' I(lX, M~",ed with
0fIe ,,~pch;ld. ""', ~fI ~ .id bo<:.p~d er. .......
~""'ra Glib mHnber. ~nd mll'io:i.t"

poor to fa ir and signal st rength of
fa ir, Heard him for a portion of
1834 PST, a ll of 1836, and part o f
1838. KATU. KGW. KOIN, and
KPTV, which constitu tes all local
TV stations with news depart
ments(!). were there to cover the
event. All ran excellent stories that
night. We were on live, in one case,
and were the lead story in another
case. (Note: TV stations usually do
a live news story only for wha t they
consider to be very ma jor events.I
The Oregonian (the only major dili
Iy in Portla nd), with statewide
distribution, also cove red the story.
as did KlCC radio in Eugene b orne
120 miles oiI:wayl KXl and KYXI
radio also had stories prior to the
contact session, even dKJugh we
had not mailed any materials to
oiI:ny other radio sta tions KEX
played back the tape of Garriott on
th£o evening talk show. " Northwest
at Night." Clod ran several news
stories on the contact that eIIl:"ning
and the next moming. The KEX
switchboard received numerous
phone caus on the subje<1. mostly
for information, We pushed the
1-8OQ.S(ANNER number and gave
them the downl ink frequency . Inn
my Ho lliste r and the other KEX Dis
were talkmg about the reception o f
Garriott oiI:II dav, December " and
played the tape of the reception
during their shows.

Stimson heard Earnott when at
his home at 1822 PST, with good
reada bili ty and good to verv good
signal strength A tape of the recep
tion was run on KEX tha t evening.

No response was ever heard to
our callletters from Garriott except
probably o nce, O n December 2,
Owen acknow ledged W7 and "2
othe r designators" he W (l S not su re
of Sta n Griff iths (of our group) is
W7N I. Garriott said he would
check his tape later 10 try to ide n
tify the W7 call.

provals from management. pro
gramming, engineering, and other
parties within the station I began
working on these decisions and ap
provals.

Over the next few weeks, we
worked out all the problems of
press releases, locations. and
equipment. I got clearance for , and
made arrangements for us to set up
in, a portion of KEX's large fron t
lobbV Ac power for our 5 rigs and
associated equipment was to be
run off two isolated circuits of
2O-Amp ce oec uv each All equip
ment would be set up on neatly
draped tables in the lobby and
would be removed. for security pur
poses, between e ach contac t ses
SIOfl Five emennes built by St im
son and Lvnn Hurd WB7UNU
would be placed on the roof of th£o
building and hfold down With bricks.
RG-11 lead-ms would have to be
brought in through an ajar front
door and rolled up and stored on
tbe roof between contac t \.I:"Ssions.

At that time, we also planned to
set up a satellite dish monitoring
NASA video and audio off SAT
CO M 1R The dish was to be on a
trai lt'f, in the KEX pdrkmg lot. [lt
was later set up else'Where ) J would
rewrite a fin a l d raft of the neYt's
release, write up a news conference
notice. and mail all materials to all
local television end dilllV newspa
per outlets, I would also contact all
these media bv telephone to per
sonallv Invite them and answer any
of thei r questions

On November 24, we set up all
gear in the KEX lobbv for a dry run
and antenna tu nmg. All equipment
and coaxes were numbered, to
speed up fu ture setups. Evervthmg
had a place and a number. The .S
antennas were set up on the flat
roof We communicated from the
roof to the 10bbV via 2 mete rs, as
we tuned up the antennas' active
elements fo r 1000est vswr. The best
antenna tu ned up to 1.2:1 , while
the worst was about 1 ,85:1, That
antenna also had the longest RG-1 1
lead-in - some 94 feet. (Please re fer
10 Randy St imson's diary for a run
down o f the equipment used.l In
eddition to what he mentioned. we
wired iI Sonv TC-92 cassette record
e r into the veeso FT-726R for taping
all receptions

We set up all equipment again
for the 10 am news confe re nce on
November 25. In attendance was
KATU-2 and KPTV-12. Randy end I
had rehearsed and planned a toe
mal statement followed by a ques
tion and answer \.I:"S sion , All TV st....
tions pr-eferred to go " by the seet of
their pants" with a more infOffilal
approach Both KATU oiI:n<l KPTV
did major stones on us on therr
evening newscasts. On tbe 27th, we
re-assembled all equipment for
another arra nged news confe re nce
with KOIN TV-tl , They- ran an ex
cellent story on us thai evenng

On November 30, we heard
Owen Garriott, with readability of
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mum stress points allow 180 degree bends
In all dIrections. And not one, but two

layers of low dielectric loss, heat-shrinkable
tubing protect the element, while a top
coat ofPVC provides asleek finish.

You can expect more from our service
too. Ourprompt delivery, personal atten
tion and no nonsense warranty back you
up everystep of the way,

50 whether you're leading an expedi
tion up the face ofEverest, orjust hiking
through the back country, Larsen «tnauc
kie portable antennas will keep you on top
of the situation with peakoenormenc«
wed be glad to show you how they'll work
for you.

Write for our free amateur catalog.

When two recent American Everest ex
peditions mounted the Larsen" KUlduckie "

antenna on their radios, it wasn 't just be
cause it was there. It was because they
knew Larsen performance and reliability

would be there when needed the most
even at the top of the world.

Extreme altitude, suo-zero tempera
turesand unpredictable conditions de
mand more than mostantennas give in a
lifetIme. For Larsen KUlduckie antennas, it~

all in a day~ work.
we design ourportabie antennas to

give more than whan expected. Copper
plated radiating elements turn power into
stronger communications-not heat
Double-soldered connections at mea-

IN USA: Larsen Electronics, Inc. /1l611 N.E. 50th Ave./PO Box 17991Vancouver, WA 986681206,573·2722
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Lafsen ~, KlJlrod ~ and KfJlduckie '! are reg istered trademarks of Larsen Eleclronics, Inc.

LARSENIS ON TOP
OF THE WORLD

~
A World Of Difference

• In Performance
I ....322

\S Larsen Antennas



Oedn Manley KH6B

S2 73 Magazine . March, 1984

ly don't know if he heard me Of

whether he acknowledged. But I
did not give up. I was frust rated bot
I never gave up. Perhaps the next
time the shuttle goes up, I will be
able to 11"11 everybody in town that I
in fact did talk to it. The Anchorage
Daily News came in and eKcitedly
waited for Garriott to say scene
thing. KTUU (Channel 2) did the
same. Rildio Sti:llion KFQD was on
the phone at the close of the win
dows People I never knew catted
me and asked lor the frequencies , I
broadcast many a QST on two
meters and re ad the windows. I bor
rowed another two-meter rig, an
leom IC-290A, so I could further
monitor, and I didn 't talk to Gar
riott , But that's O K. Perhaps he was
asleep or busy or the shutt le ham
a nte nna was facing the stars when
it was pass ing over or near Alaska
But I will not give up. I will try
again

This is Allen Bianco Kl7FKO, the
Alaskan who en joys life end his
hobby,

o.CJilMly MlI,,~1t /(U F/(O is ~ 5l..-dd ....
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H ere is my account of the ST S
9/WSlFl m ission, as viewed

from Haw ai i. On November 27, I
partic ipated in a teleconference
call with jack Burne tt of 73, This
was like an hour pep-talk to live
and breathe the STS-9 mission for
the next few days, Howe ve r, it
seemed that there was little hope to
hea r WSlFl, let alo ne work him,
from Hawaii. There were no sc hed
uled acuve orbital passes over or
near Hawaii

In order to get a bette r overview
of the orbital grou nd tracks of Co
lumbia, a sine-wave curve WilS
draw n on one of the pla stic over
lilYs of " The OX Edge ," With this
device and the give n active passes,
it became clear that some of the
daily passes would come close to
Hawaii even though WSlFl would
be busy at woo or would be fast
asleep. The following is the log of
the attempts.

November 28: Columbia STS
9{WSlFl lift-off as scheduled at
6:00 am Hawaii time. listened to
WSRRR, Johnson Space Center,
and obtained info on WSlFl opera
tion.

No vember 29.- listened to media
coverage to dete rmine if WSl Fl
ope taticns would begin. Some con
fusion on the part of some radio
stations when convert ing UTC to
local t imes on the mainland And
further confusion when convertin g
time s to local time in Hawaii!

November 30: Orbit 3S, 8:43
am -tried listening and transmi t
ting with a hand-held (Ten- Tec
2S91 ~ Results: negative. O rbit 36,
1O:0S-1D-.1 4 am, Hawai i time, agil in
same procedure as above from a
downtown Hilo parking lot. Re
sults: negative. Numerous attempts
to cett westnnk to get recorded
messege of latest info drew a
blank-line was alwilYs busy Di
aled the ARRl number and got
their recorded info which WilS es-
sentiillly the serne as info before
the mission started, Orbit 42,
7:3S-7:46 pm. close to Hawai i, but
ne gative results using toed stenco
1C-290 H/lsopole antenna

December 1: O rbit S2, 9:S6-10:04
am, and orbit S9, 8:S8-9:06 pm
Both negative re sults. Sta rted con
struc tion of a turnst ile antenna for
2 meters, Used parts from 2 yag i
beams fo r 2 meters.

December 2: O rbit 6'3 , 11 :14
11:20 am, and orbit 7S, 8:43-8:S2
pm Both negative re sults 111

Hawa ii . Used both the hand-held
plus nxed-stanon equipment

December 3: An attempt to get

add itional orbital info rmation from
WSRRR failed d ue to poor band
condi tions a nd Q RM. West link
number was again busy Te le
phoned the ARRl and got the re
cording of orbitel passes, WilS
pleased to see ildditlOflill passes
added to the list of pre-mission in
fo. Also learned that NASA had ex
tended the mission one eKtrii day, It
started to look somewhat better!

Finished building turnstile anten
nil with tuned reflectors. Swr of
1 .06 to 1 with the antenna mounted
on the back-porch rOiling using a
clamp and a bracket method of
mount ing

December 4: O rbit 99, 6:23- 6:32
a m using lC-290Hlturnstile and re
flectors. Negative re sults, Part ici
pated in te leconfe re nce ca ll num
ber 2, 4:00- S:30 pm. Mu ch valuable
info was shared among oil part ici
pants . Also the fa ct tha t WSl Fl
should be on the air much of
Wednesday and Thursday. I was
hopi ng that this mean t thilt Hawaii
would some how be included in the
activity! Orbit 106, 6:50-7:02 pm
Negati...e results

December 5: Orbit 120, 3-41-3:S2
prn. negative results bot now keep
ing better records - sepdrilte log
sheets for each orbttal p;tss plus
a note as to starting the milgnetic
recorders , yes, I wasn't abocr 10

miss anv possible activity with just
one recorder! Orbit 121 , S09-S:20
pm. Negative results Orbit 122,
6:38-6:50 pm. Results negatrve

December 6.- O rbil137, 7:28-7:36
am Negative results, Orbit 132,
'3:00-9:12 am J didn't take part in
this one. This was an active orbit
sc heduled for Ca nada. l earned via
juan KH6JJC that KH61NC club
stat ion manned by KHbF was
thought to have completed a 2-way
with WSlFl. This was not con
firmed as reception of Columbia
was ve ry marginal at best as it was
practicall y on or beyond the hori
zon O rbit 137, 4 S8- S.08 pm Nega
tive results . Orbit 138, 6:27-6:38
pm. Also negat i...e results On these
two attempts. used 7290 kHl as
sort of an inte rcom (oute r-eom1)
with luan KH6JJC on Kauili and
larry AH6EQ on Oahu to coenpare
and exchange notes.

December 7: O rbit 147 , 7:19-728
am. Negative results. Orbit 148,
8:47-8:SS am. I d id not monitor the
orbit as it was dur ing wOOmg hours
for me . Also lea rned ahead of t ime
that this pass would not be a good
one lor us. Th is into via KH6JJC
a nd apparently commg from the
NASA Tracking Stanco at Kokee,
Kauei, Hawaii. This was the pass
over Hawa ii that WSl Fl was he ard
call ing KH6HA several times, Ac
co rding to the stations reporting
the incident, it sounded like a
scheduled eve nt. This could have
been confi rmation 0 1 perhaps ye t
another z-wav in the Haw a iian Is
lands! O rbit l S), 443-4:S2 pm.
Negative results o n perhaps the last
of the good crbttal passes over the

islands O rbit 154, 6:17-6:24 pm.
l ast chance eve n though the pass
was very low to the horizon I used
the Isopole anten na jnsteed of the
turnstile to get the signal down to
wards the hanlOn. Agilin, negative
results , Compared results and notes
with KH6CC, KH6S, and KH6j jC on
72'-JO kHl. It was noted on several
occasions that there was visual
contact with the Columbia with a
coerespoodmg negiltive radio QSO!
The experience was great and with
such experience. perhaps the next
attempt will be fruitfu l! Aloha from
the 50th state, Hawaii'
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The shuttle flight is over but not
forgotte n. We were unsuccess

ful in making con tact with o,..en
Garriott as he passed """Kinley High
School and the islarid 01 Oahu in the
Pacif ic, bo t the excitement and an
ticipation 01 the possible QSO with
WSlFl was felt by all the members
of McKinley High School's Amateur
Radio Club (KHbNF) and by other
students on campus, For the stu
dents hand ling the equipment and
those re sponsible for tracking the
sh utt le using the Apple computer,
th is was especia lly true, Everyone
felt confident tha t they were doing
their jobs correct ly as several dry
runs had been performed and it
looked A-oK. As the shutt le passed
by the elaods time after time, it
was a letdown for the students not
to be successfu l In milking contact
alter all of their hard woo and
dreams

Back in September, at the start
of the school year, when the club
me mbers beaed aboct the shuttle
and the possibility of havll'lg a QSO
with WSl Fl, everyone wanted to
give it a try. It would be a new expe
nence for e...er)'one, as no one
thought he would ever have iI

c hance to ta lk to an astronaut.
Everyone started ga thering as

much information about the shut
tle f light as they could find and a lso
information about the a ntenna sys
tem needed to reach the shutt le .
We had an Apple compute r to use,
so part of our research wa s to find a
wily of using it for tracking the
shuttle and perhaps even control
ling our antenna as the shuttle
passed overhead

Gathe ri ng the ma teria ls for the
antenna system wilSn't hard once
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Allan Chun WH6AVH and Dean Tak amatsu make final adjustments on the
shut tlets<ltellite antenn a system located on the roof of the electronics and
club station,

Chun Kit (Vincent) Lui putting the finishing touches on the tracking program
using an ~pple /I + computer",

So it was back to the drawing
board for a new design and equa l
distribution of weight on the rotor
After a few hours of experimenting,
we solved the we ight problem by
molking both antennas the same
weight and mounting them as if
they WE're both a-element quads
We made the z-etement quad
heavier by extending the PVC pipe
behind the reflector and balancmg
it with an iron rod hom the metal
shop, OnCE' the antennas WE're bal
anced, our problems were solved
and they worked perfectly.

While the antenna problems
were being solved, another group
o f students W3S in the process of
getting the Apple co mputer to
track the shutt le. This was com
ple ted at about the same time the
antenna was completed and
everyone felt they we re ready, will
ing, and able for their f irst QSO
with outer space. Our idea of using
the Apple for control of the anten
na had to be postponed for a later
project due to time and availabihtv
of components. but it's just a mat
ter of time and money

It is hoped that the next flight of
the shuttle will have a beacon so
that at least the students will be
able to hear it and know that they
are doing something right. It is also
hoped th<lt Haw<lii will be on the
schedule of future flights where it
will be possible to have a QSO with
the shuttle. It's not too encouraging
to know that perhaps a contact will
be possible if there 's anv extra
operating time

The students were disappoin ted
that no contact was made with t he
shutt le, but a ll fe lt the effo rt was
worthwhile and a ll are look ing to
ward s the ne xt opportunity fo r the
Radio Club at McK inley High
School (KH6NF] to have a QSO
with a being in outer space,

the decision was made that we
would try our luc k using a quad. In
fact, just for luck, we would build a
z-etement quad and if we needed a
little more gain, a +element quad
would be built and placed side by
side. Afterwards, we could always
put them to use, and building the
antennas, tuning, and comparing
their ~ormance would be a
learning experience for everyone.

We decided to use our old
32-foot Tri-Ex crank-up tower that a
few years ago became a lb-f(K)ter
during a windstorm It was still in
good shape after it made a trip to
the metal shop to get a few spots
welded and a new base plate made.
For antenna control, we had avai l
a ble two light-duty rotors, one for
bearing and the other mounted hor
izontally for vertical control.

Matenal for the quads would be
PVC pipe and wooden dowe ls for
spacers, with copper wire for the
elements Building the a nte nnas
went smoothly as we used plans
and measurements from the ARRL
~n!enna 8txliI , We had some prob
lems getting the swr down to 1 to 1,
and we had to unsolder the ele
ments, replace them, and tune
them one by one to keep the swr
low

Once that problem was solved,
we looked at the best method of
mounting them to our boom , This
gave us our biggest headache be
cause our antennas were of differ
ent size and weight. We also
weren't sure if our rotor could han
dle the weight for our vertical con
trol. This turned out to be our pro b
lem , Because the two antennas
were of different size a nd we ight,
there existed a n unbalance a nd our
small light-weight rotor could n't
handle the diffe rence in wei ght.
We had control for o nly a few
degrees and couldn't get the amen
na to point directly overhead

SOME FINAL THOUGHTS ...

Eac h of the foregoing diolries is 3
story in Itself. On behalf of the

staff aed management of 73, I wish
to express to each writer our appre
ciation fe:. tolking on the edded bur
den of documenting his own per
sonal story as it unfolded, It's rare
that people like this olre brought
together in such a WolY; each is well
worthy of special praise.

While in the area of giving
thanks, there are 3 number of oth
ers who must be mentioned. First,
Owen Carnett W5LFL himself, t he
man who had the dream, worked at
making it a real ity, and t hen lived it
with and for us,

Then, our good friend, NBC
News Correspondent Roy Neal
K6DUE. Someday the whole story
of Roy's involvement will be told,
but for now, it's safe to say that

were it not for K6DUE, the ST5-9
holm-in-space ooeretjon might ne....
er teve gotten off the ground. Roy
did far more than document the
flight in " Am <l teur Radio's Newest
Frontier'" end file reports for NBC
For over a decade he lived Owen's
dream with him and helped W5LFL
become the world-s first astro-bam

To Peter O'Dell KB1N of the
ARRL, there is no way to express
our gratitude. Most of you are not
aware tha t Peter regul<l rly he ld
te feccnterence meetings w ith ev
ery publisher in the amateur-radio
field inte re sted in reporting STS-9
ham-in-space eve nts. Peter insisted
that everyone have t he same infor
mation as the ARRl wa s given
and have it qu ic kly. For the past
few months, KB1N was ST5-9 at
ARRL headQua rte~. He literolily
lived on a telephone 10 to 15 hours

a day, flew to meetings in Houston,
and spent the flight <It Mission Con
trol away from his family. Peter
O 'Dell is a dedicated and warm
human being who deserves our col
lective th<lnks for keeping the
ne-eded informoltion flow going at
ollJ times a nd keeping it as accurate
and up-to-date <IS possible.

A word here al so about NASA's
Admi nistrator. Ge ne ral James Abra
hamson. He 's not a ham not yet.
anyway. But Gene ra l Abrahamson
did recogn ize t he va lue of e xoen
me nt ing with amateur radi o from
the shutt le and was the man who
signed the papers welcoming ama
teur radio on the orbite r.

Fi n<l lly, Le ague Preside nt Victor
C. Clark W4KFC. In our book, Vic
was one of the best things ever to
happen to the ARRl. He brought

nt'W meaning to that orgolniution
and was the person responsible for
bringing the League into Owen's
comer when he most ne-eded iLS as
sistancE'. Vic's eyes would literally
light up with pride every time he
talked about ST5-9, Owen Carriott
W5LFL. and the hem-e-space oper
ation Sadtv, Vic suffered <I m<lssive
heart attack a nd died less tholn 2
days before ST5-9 blasted into orbit
from launch pad 39 3t the Kennedy
Space Center. He never lived to see
o r hea r the dream of O WE' n Car
riott -the dream he shared with
Owen and countless others -be
come reahtv. Victor C. Clark
W4KFC lived for and loved ama
teur radio. He lived and work ed to
bette r it worldwide . Vic was the
"ham's ba rn," a nd it is to his loving
memory that we have all dedicated
this special report. -WA6ITF , .
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John A, Roberrsen KA00SC
17273 Hampton ( ourf
Minnetonka MN 55343

Switch Tricks
Ever had trouble setting up switching?No more.

The Minnetonka Master makes it easy.

Fig. 1. Sketches of aft circuits desired.
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Here are two no-non
sense approaches to

switch-circuit design that
anyone can use to advan
tage. With these methods.
you will be able to draw a
practical switch-c ircuit dia
gram for almost any sw itch
based idea you can dream
up, The fi rst is called the
"Floating Circuits" method
because parts of the c ircuit
are disconnected and are
f loat ing free when they are
not in use. The second is
called the "Common Bus"
method because in the early
stages of the design process
a bus (a set of connect ion
strips or tie-points) is used.

let's take a practical ex
ample of a switching-circu it
design problem and solve it
by both methods, I recently
purchased a nice set of h igh-

impedance headphones with
out cord Of plug from a mall
ufacturer's surplus store, To
decide on what sort of plug
and cord should be wired in,
I looked over the various
pieces of equipment where
my new bargain could be
put to use. It was obvious
from the variety that I really
needed several configura
t ions of cord and plug, not
just one.

It occurred to me then
that it would be handy to be
able to change the wiring of
the phone cord from a
stereo to a monophonic con
figuration w ithout having to
rew ire or use an adapter.
Moreover, it would be even
handier to be able to trans
pose left and right when in
the stereo mode and to
change from parallel to

series when in the mono
phonic mode. If one could
just switch between these
four functions, it would per
mit the use of the same pair
of phones in several different
applications. If all this com
plex sw itching could be done
with just one switch, I'd have
a foxy piece of equ ipment.
How many times have you
found yourself in this sit
uation, but were stym ied by
your inabi li ty to convert
your wiring concept into an
electronic circuit?

This is a typical sw itching
problem and one that lends
itself well to solut ion by the
Floating Circuits and the
Common Bus approaches.
With a little patience and
practice, you can be design
ing fairly com plex sw itc hing
circuits simply by following
a few easy steps.

1) Find a quiet spot where
you can think with no inter
ruptions. Ann yourself with
a few pencils, a pad of
paper, and an eraser. (There
are old-timers who claim
that after the brain, the
eraser is the circuit designer's
most important tool.I

2) So that you can have a
convenient overview for ref
erence and comparison,

sketch, on a single page of
paper, the circuits of each of
the functions to be incl uded
in the new device. In our
headphone example, there
are (A) Stereo Normal, (6)
Stereo Reversed, (C) M ono
Parallel, and (D) Mono Se
ries. Draw these circuits as if
they were hard-wired for a
single function, as in Fig, 1.
Our goal w iJl be to inter
connect these four circuits
w ith a single multi-pol e,
multi-throw sw itch.

3) Take a fresh page and,
using the whole page to pro
vide plenty of working
room, sketch in the com
ponents to be worked with.
In this case, the components
are: the right earphone, the
lef t earphone, the three-w ire
phone cord, and the phone
plug. Since the switching ob
viously is to occur between
the ends of the three-wire
cord as the input terminals
and the four connect ions to
the two earphones as the
output terminals, a fair
amount of b lank space
shou ld be left between ill
put and output for circuit
development (See Fig. 2.)

4) Now two sim ple rules
for adding the sw itc hing can
be applied:



Fig. 2. Sketch of components needed for circuits.
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four parallel lines. Your
sketch should look like Fig. 5.

7) Sketch function A's cir
cuit between the contact As
of al l seven switch assem
blies. (Such circuits are made
easy to sketch by thinking of
the bus elements as a conve
nient set of tie points.I Start
ing at the end of the circuit
with the least terminals. in
this example the input, con
nect each input switch con
tact A (SA, 6A, 7A) to a sep
a rate element of the bus. To
complete the circuit, it is
necessary only to connect
the output contact As each
to the proper bus . Check the
work against A in Fig. t to
ensure correctness.

' " , ' , PACE 'S ' 010
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circuits), this can be a
desirable characteristic .

6) The Common Bus
method will now be applied
to solve the same problem
in hopes of obtaining some
simplification advantages.
Taking a fresh page of
paper, redraw Fig. 3 leaving
plenty of room for circuit
development. Sketch in a
horizontal bus whose num
ber of parallel elements is
equal to the la rgest number
of terminals in either the in
put or output. The example
has a three-terminal input
and a four-terminal output,
so the bus will have 4 paral
le l elements. These a re rep
resented schematica lly as

nected. Begin with the cir
cuit for fun ction A and each
switch assembly's contact
A. Start with the input con
nections. Sketch in circuit A,
connecting the input con
tacts SA, 6A, and 7A to the
appropriate inputs of the cir
cuit, and then sketch in the
output connections to , A,
2A, 3A, and 4A. When this is
done and checked, ske tch in
circuit B, making the proper
connections to all seven
contact Bs. Do the same for
circu its C and D. With a ll
four circuits drawn in, it will
resemble Fig. 4.

Note that when a ll seven
switch arms are swung to
contact A simultaneously,
c ircuit A alone connects in
put to output When all
seven switch arms are
swung to contact B simul
taneous ly, circuit B alone
connects input to output,
and so forth. Switches
whose arms are connected
mechan ically so that they
all may be swung simulta
neously to a specific set of
contacts are sa id to be
"ganged." This is usually
represented in a d iagram by
a dotted line. In the switch
ing diagram you have just
designed, every circuit ex
cept the one in use floats
completely free of electrical
connection to the working
circuit In certain rf applica
tions (such as bandswitch

(a) Always connect each
input terminal and each out
put terminal to the movable
ann (called the wiper, blade,
or pole) of a switch symbol,
and give each a number for
convenience of location.
(The example has seven
such te rminals, numbered
from' through 7.)

(b) For each switch arm,
sketch in as many contacts
(th rows) as there are func
tions desired, and identify
each with the letter corre
sponding to the function cir
cuits you drew in your Fig. 1 .
Keep the same sequence
from left to right in each
switch set (The example has
four functions, so each
switch assembly will have
contacts A, B, C, and D.)

When you have gotten
th is far, your sketch will
resemble Fig. 3 and you are
ready to start drawing in the
function circuits of Fig. ' . To
familiarize you with the
techniques, these circuits
will be "wired" to the proper
switch contacts first by the
Floating Circuits method
and then by the Common
Bus method since often it is
possible to gain additional
advantages by evaluating
both approaches.

5) In the Floating Circuit
method, a single circuit and
a single set of contacts are
dealt with at a time until all
four circuits have been con-
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Fig. 3. Function contacts (throws) added to each of the seven
terminals.

Fig. 4. All four circuits o f Fig. 1 drawn in (Floating Circuits
method].
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Fig. 7. The simpl ified system.
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the output terminal contact
Bs to the proper bus, using B
in Fig. 1 as a guide. Both
stereo functions a re now
designed in. Check your
work carefully.

10) After e rasing the
switch arms on a ll seven
switches and redrawing
them all in the C position,
circu it C can be sketched
between the contact Cs. As
usual, we start at the input
end and connect the con
tact Cs to the bus . Th is t ime ,
however, it can be seen from
the circuit diagram that
while input terminals 5 a nd
6 connect to the bus as
before, te rminal 7 must con
nect with terminal 6. This is
easi ly done using the proper

Moreover, the more poles
they have, the bigger they
must be. Add it iona lly, a
good circuit becomes a bet
ter circuit if it ca n be
sim plif ied: There a re fewer
connections to be made and
therefore fewer chances for
mistakes; there are fewer
compone nts to fa il, and
there is less of a headache to
treat when se rvicing. For
these reasons, we must in
clude two more steps in the
design of our prototype
switc hing circuit to prov ide
analysis a nd simplification .

12) It's at this point that
you will appreciate having
chosen an area for work
where you can be free to
think without inte rruption.
look closely at your ve rsion
of Fig. 6, noting care fully the
connections made to each
switch assembly, with an
eye to sim plificat ion. Ob
serve what has happened:
The contacts of switch 4 a ll
connect to the sa me bus ele
ment as do the contacts of
switch 5 and switc h 6 re
spective ly. If a ll contacts of
a switch connect to the
same point electrically, it
provides no fu nction and
generally can be e liminated
a nd replaced by a single
connection. This allows the
e limination of switc h assem
blies 4, 5, and 6 and more
than two doz en connec
tions. You'll appreciate this

1 are drawn in (Common Bus

bus element as the tie point.
Whenever possible, all cir
cuit connections a re made
via the bus elements. To
complete circuit C, one now
simply connects the output
terminal contact Cs to the
proper bus elements, accord
ing to C in Fig. 1. Checking
this new addition requires
care since one must be cer
ta in that no unwanted path
ways are possible through
parts of the circuit that are
not in use .

11 ) Putting the e raser to
good use once more, the
switc h a rms are a!I trans
fe rred to contact O. Circuit 0
can be added now, checking
it carefu lly against 0 in Fig. 1.
The in put term inal contact
Ds are connected as they
were for function C. To com
plete circuit 0 , the bus
e lements are used as be
points for output connec
tions 10 and 40 as before,
and in addition, it is now
necessary to use the fourth
bus element as a jumper be
tween contacts 20 and 3D to
complete the circuit Your
switch ing circuit shou ld now
look like Fig. 6.

This com pletes the fu nc
tion al design but it doesn't
com plete the circuit d ia
gram. Multj.pol e, multi
throw switches a re not the
cheapest of components. so
one wants to keep them to
as few sections as possible.

Fig. 6. All four circuits of Fig.
method].
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Fig. 5. 8us bars added to Fig. 3 sketch.
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8) Now take your eraser
and erase all seven switch
arms that connect to coo
tact A. Redraw them, this
time connecting them with
contact B. This may seem
childish, and you may be
lieve you'll remember that
you're working with Bs in
stead of As, but as switching
complexity builds, use every
design aid that helps to keep
you from getting mixed up.

9) Circuit B now can be
sketched between the con
tact Bs of a ll seven switches.
l ooking at the input first, we
see that a ll three inp ut Bs
can be connected to the bus
e lements as before. To com
plete c ircuit B, it again is
necessary on ly to connect
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Now you can get
in on the fun on
packet radio!

A few words of adv ice:
While the methods outlined
above are good tools for
helping the beginner solve
complex switching prob
lems, they are not the only
ones and they do not substi
tute for good old-fashioned
common sense. There may
be times when the problem
is solved best by a combina
tion of methods or by one of
the many othe r ones avai l
able. Many complex com
mercia l design problems in
switching a re now solved by
computer, for example . But
by whateve r means you
derive a switching circuit, it
must be c hecked and re
checked to ensure freedom
from unwa nted pathways
lurking in the wiring, quite
unsuspected.

When used with reason
able diligence, the methods
described here provide the
beginner with an excellent
sta rting point and often the
com ple te solution for most
switching design problems.•

when the time comes for
purchasing the switch and
wiring it in.

13) The last step is a re
finement of the previous
one. Wherever the "a rtwork"
in your circuit diagram ca n
be simplified or clarified
without sacrifice of func
tion, do so. Replace redun
dant pathways with a single
one; remove nonfunctional
blind e nds from the bus
elements (the bus may dis
appear entirely in some de
signs); use short intercon
nections in stead of long
ones; min imize the num ber
of crossovers wherever you
can. When you are done ,
your prototype circ uit will
look like Fig. 7 and any of
the four functions can be se
lected with a single a-pole.
4-throw switch. In my proto
type headphone set there was
room to mount a midget 4
pole, a-throw rotary switc h
in one of the phones, giving
a good professional ap
pearance.

Introducing The SRT-3000
A High Performance RTTY
Communications Send
Receive Terminal
• Built-in demodulator & AFSK modula
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low tone pairs. 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII , 5·99 WPM SRT·3OQO
Morse· 1000 character text buffer with
BREAK feature· Ten 80 character mes
sage memories with battery backup >

Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines x 36 characters (4 pages),
16 li nes x 36 characters (6 pages) • Split screen operation . On screen status line displays a
tuning bar, mode, speed , shift , tone pair, normal/reverse, USOS, WRU, SELCAL, buffer mode
and buffer count > Cassette interface for long " Brag Tapes" or unattended message storage.
Baudot and ASCII printer outputs > Built-in audio rnonttor > Built-in 110 VAC power supply >

Other features-PIT control, WRU, SELCAL, sync idle, CW ID, USOS, autostart , tull or half
duplex, scope outputs, weight contro l, intercharacter spacing, reverse video, RS·232, word wrap
around > Compact size only 13.3 x 10.3 x 4 inches. Made in USA.

Send For

Free Information
/DGM/ELECTRONICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511 (608) 362·0410
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LEDs You've Never Seen
W hat are these little lights? W hat do they do?

This is the book.

Calvin R. CrJf \\"~UM
2117 Lamia
_~il n Antonio 1X 782 11

The light-e mitt ing diode
(LED) is indeed a n

a maz ing sol id-s tate light.
Its development, applica
t ion in the electronics and
electrical world, and ac
ceptance by the consumer,
housewife, student. and
everyday peraon are as
amacing as those of the
transistor. In fact, the UD
is a very close kin of the
transistor-they both are
solid-state devices. have
junctions of P and N materi
al, use very little power, and
generally operate for it life
time. In this article, we will
detail the history. theory of
operation, types, and func
tions of the lE D. describe
some applications, and
take a look into the future
of the LED.

Hi slory

As with many inventions
and innovations in scie nce
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and technology, the origi n
of the LED goes bac k ma ny
years, It was in 1907 that
He nry J. Ro und, an elec 
t rica l engineer, to uc hed
two wires connec ted to a
battery to a piece of crysta l
o f si licon carbide tha t ha d
been found near Niaga ra
Fa lls, New York. Using a
poten tial of 10 volts de. he
connected the two wires
across the two poi nts on the
crystal and found that the
crystal gave out a yel lowish
light. Again . as wit h many
great discoveries, he could
not possibly have known of
the terrific impact his
" fla shes of vellow light"
would have on our daily
Jives some 60 years later.
For additional details on
the LED, consult the book
Light-Emitting Diodes by
Forrest M. Mims III (How
ard W. Sams and Co.. In
dianapolis, Indiana).

It is interesting to note
that the first light emitted
by an LED was yellow. as
this color was to be one of

those produced la te r in
commercial quantities, red
being the only color devel
o ped c hea plv enough at
f irst to be used In great
qua ntities, Red t.Hrs we re
fol lowed by green l. EDs and
then the o range or ora nge
red color came along. Blue
LEOs art' st ill expensive and
are not readilv availa ble to
the popu lar experimenter.

The LED is a source of
cold light. muc h li ke the flu 
o rescent la m p wh ich is
gaining so much popularity
as a means of conserving
energy. as It generates little
heat and is much more effi 
cient than an incandescent
lamp If Mr Round had
kept his yellow flashes of
light burning continuously
all this time. there would
still be about 30 years to go
before he would notice his
light decreasmg slightly in
intensity Because the life
time of an LED is so long
100 years-its lifetime is
measured by Its intensity or
light output. When it is half

as bright as it was. about
100 yea rs will have gorn- by ,
Assum ing linear ity, when it
is one-fou rth as bright. 200
years wil l have galle by!
The L ~ [) is indeed a Star
Trek timing device for t rav 
e ling to far galaxies. When
it is cornplctelv alit, 1000
yea rs will haw gone by!
Contrast that to the 75-Watt
incandescent lig ht bulb
wh ich la sts an average of
750 hours (4 '/2 weeks con
tinuously) before it goes
"poe t" in a flash of no light

Theory o f O pera tion

Let's take a clasp look at
the LE 0 to see how It pro
duces light. In fig . 1. we see
a PN junction which is the
building block for all so lid
state devices suc h as lI:.O..,
diodes , transi stors, and
other current-controlled de 
vices. Following electron
theory that like c ha rges re
pel and unlike charges at 
tract, the anode of the PN
junction of the diode will
attract electrons, while the
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Fig 4. LE D with curren t-tim
iting resistor in same case.

LE D is used as an o n-off in
dicator, as a segment or dot
matrix for numeral displays,
the transmitter for optical
co uplers, and the like. The
voltage drop across the
LED itself is 1.6 V dc for red
and a nominal 2 volts for
green.

LED w ith Cutrer u- i lmit
ing Resistor. An LE D m ust
always be operated with a
current-lim iting resistor in
series. Fig. 4 shows a symbo l
for an LE 0 with a series re
sisto r packag ed w ithin the
epoxy case. These units are
designed fo r o pe rat ion at S
V de TTL logic leve l and are
ava ilable for other operat 
ing voltages.

LtD with Resistor and
Diode. When an LE D is op
erated off an ac voltage, it
must be provided With re
verse-vo ltage protec t io n as
t he reverse-voltage brea k
down is a nominal] to 10
volts This pro tec t ion must
be in the form o f a diode or
another LE 0 in reverse po
lar ity para lle l with the LE D
The average signal d iode
can w it hstand SO to 1 (X)
vo l ts peak inverse voltage
{piv), but the average LED is
limited to a nominal J V de
p iv . Fig. S shows an LED
com p lete w ith series drop
p ing resistor and a reverse
protect ion d iode, all in o ne
package. Even though there
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Fig. 2. Wavelength plotted agains t radian t energy output
from green, yellow, red, and infrared LEOs.

Fig. 3. Basic sing/e-color
LED.

sev e n-s egm en t nu mera ls
used for the display w here
each segment of the nurner
al was made up of one o r
more LED st rips or a matrix
of dots, There is little doubt
that the pocket calculator
was m ade possible by the
development of the LE D
display, as all o ther types of
displavs were too large or
required la rge amounts of
elect rica l power Tbellqu td
crysta l di spl ay (LCD) wh ich
has be come po pul ar i n
wri stwa tche s and po ck et
calcu lators w as not perfect 
ed until a nu mber of years
had gone by. The original
LCD s were af fected by
operanng temperature and
bright sunl ight so that they
had to be replaced by a
jeweler every several years
In the sec t io n below, we
will discuss the types of
LE Ds \vhich have been de
veloped 10 date and which
have spec ific functions . We
will then take a closer loo k
at how these types mev be
applied to spec if ic and gen
eral appl ic at io ns.

Lt D , The basic UO is a
sing le-color, o n-off dev ice,
h g. ] shows the symbol for
the basic LED wh ich ca n be
o bta ined i n co lo rs o f
orange, green, yellow, and
red . They are always used in
conjunction with a current 
l im iting resistor. This sim p le

"-TYPE
/_~ "AT{""'lS

Types and
Funct ions of LEOs

T he pock et calcu la to r
an d q uar tz c rysta l wr ist 
watc h reall y i n t rodu ced
LE Os to the general publ ic.
These were in the form of

region of the LI:. D . Ihev are
usually made so the light
generated at the PN junc
tion has to travel just a
short distance before being
emitted into space where
we see It as l igh t. When you
hold a lighted LED up close
to the eye, you can see
the c.u's-w hiske r-tvpe wi re
termina l connec t ion going
over to the PN junction
from wlH'nce comet h the
ligh t.

wavelengt h of Operat ion

The wavelength of opera
t ion for each of the colored
LE Ds is shown in Fig. 2.
Note that the green LE D is
a t a wavelengt h of 555
nanometers (10 - 9 meters).
the maximum senstnvitv of
the human eye, while the
red LE 0 is at 660 nanome
ters whpre the eye " sees"
only 1)% to 10% of the total
rad ian t energy from the red
LED , And, of course, t he in
f ra red L ~.D energy output is
at the long wave le ngth of
900 nano meters wh ich we
can't see at al l.

"0\1,,.;_ u

'" '" '", ,, ,

RATlE"
, • , ,
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" OY' N6
ElE CTION S

Fig. 1. Forward-biased PN iunction emits light when exci sed
electrons ret urn to rest state.
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c athode (rwgativf')of the di
ode will attract positive
" ho les" (an atom missing an
electron). Thi s movement
of electron- and holes con
str t u te ... a cu r ren t flow and
will continue as long as the
vo ltage polantv is as shown
in rig 1 The diode is for
wa rd -biased (anode posi 
tive) at thi s time and causes
cur rent Ie lec tron) f low .
When the polar itv is re
versed (anode rH'gati ve l, the
d iode is "<lid to be back
biased and almost no cur
ren t tlows. Thi' e lect rons
move ac ross the PN ju nc
tion to f il l holes and the
hole... move across the junc
tion to oc cupy spaces
(ho l es) vac a t e d by the
ele ct ro ns.

Light is generated when
an excited electron returns
to it s normal st ate of equi
librium by combining with
a hole in the va lence band.
It s state of rr-vt in the atom 
ic st ruc ture. The f'N junc
t ion diode is the devic e for
raising a num ber of elec 
trons into the exc ited state
so that they can fa l l bac k in 
to a sta te o f eq uil ibrium
and produce light while do
ing It , The N side of an LE D
ju nction abso rb s much less
light than the P side, so t he
N side is usually employed
as the main light-emitt ing



maximum of 5 V de. This
LED can be used as a push
to-test battery v ol t age
tester. VU meter, etc . Fig. 9
shows the graphic symbol
for the volt age-sensing LED,
and again the sy m bo l
shown is propo sed. W ithin
the Ie ch ip is a tempera
t u re -compensated refer
ence voltage and a hi gh
gain comparator which pro
vides an unambiguous ind i
cat ion by the LED turn-on
of the inpu t vo ltage with re
spect to the threshold vol t
age. Through use of an ex
terna l re sistor. diode. o r
zener in series w ith th e LE 0
chip. the threshold voltage
may be in creased to any de
si red voltage. When a resis
tor is placed in parallel with
the Ll D ChIP, the LED may
be used as a current -sensing
device. Refer to the Appli 
cat io ns sec t ion for addi 
tiona l detai ls.

Inirared LED. In appear
ance the infrared LED look s
like any o rdi nary LE 0,
whether It IShoused in a red
or clea r epoxy case. The on
lv thing is that the hum an
eye canno t see the IR
energy , so you can't tel l
whether it is on, off , good.
or bad The rR LED is used
as a t ransmitter in intrusion
devices, as the send end of
a comrnurncanons line {f i
ber opti c or line-of-s ight], as
an object counter in con
veyer belts and for au to
mat ic flu shing of urina ls
Fig. 10 shows the graph ic
symbol tor the IR LED. Note
that It is ident ical to th e vi
sual LED e xcept that IR has
been added to the arrow
light symbols . In the Apph
cat io ns sec t io n, we wil l d is
cuss how you can easily tell
if the IR LED is operating
properl y.

Applications of the LED

In th is section we will d is
cuss some a pphcenons of
the various tvpes of LE Os
O t her ap pl ica ti o ns w ill
come to m ind as you be
come more famil iar w i th
the c apab i l i t ies of thi s
really m arvelous so lid -state
light.

2 sepa rate panel ind icators,
w ith t he 2 color leads sim ul
taneously available. The
unit is suitable for dynamic
color multiplexing and is
ideal for an active visual in
dicat ion of binary and tri 
n ary e lect ronic states
(orange -red-on o r off .
green-on o r off, both-on
or off).

The Flasher LED Thi s
LED does not w ear a rai n
coat which it " f lashes" 3
times per second, as its
name might imply. It does.
how ever. have a built-in IC
chip which acts as a timer
so that c u r re n t pulses
through the LED . flashing
its red light 3 times per sec
ond . As there is no standard
graphic sy m bo l fo r the
fl asher LED, the symbol
shown in Fig. B is proposed
and has appeared in several
magaz ines.

The 1C chip which is
molded in with the LED in
an epoxy case is usuallv vis
ible through the red plastic
case as a sm all b lack square
dot about the size of a let
ter n of the print in thi s m ag
azme. Considering the size
of the chip, it is amazing to
think that it is able to not
o nly time the flash rate but
also con trol the passage of
20 mA at 5 volts through the
LED. Try doing that with
discre te RC compo nents
the size of a pinhead! The
red light o u t p u t i s 1 2
milli candelas at 5 V dc No
external parts are req uired ,
and it will operate direct tv
oft 5 V dc TTL logic level .
The typical fl ash rate is 3
flashes per seco nd at 5 V de
with a peak erniss ton in the
red spect ru m at a wave
length of bSO nanomet ers.

Voltage-Sensing LED. This
U 0 also makes use of an
integrated c ircu it to per
form its function of ..ensing
the voltage level applied
across its term ina ls. when
the input vo ltage exceed s
the threshold vol tage. V1I i,
the LED turns on. In fact. It
" snaps on" with in 10 mV of
a nominal 2.7 V dc and w ill
stay on as the voltage co n
tinues to increase up to a

are 3 elec t rica l components
in the package. they are
available for about 36< in
quantities of 1()(X}. A 5-volt
sourc e can be used to drive
these type LEOs directly;
they are al so available to in
terf ace w i th a 12 -v olt
source, ec or de.

Tri-Color LED . The ttl-c ol
or LED is really a two-color
LE D connected in reverse
polarity parall e led in a
single package as shown in
Fig 6 Two LED chips of dif 
ferent colors ( red and
green) are packaged in the
sam e epoxy case. The char
ac teristi cs of the chips are
chosen so that when the red
LED is on it appears as
bright as the green LED
when it is on. The red is at a
w ave length of 697 nano
m eters w hi le the green is at
a w avelength of 565 nano
meters, close to the maxi
mum sensit iv i ty of the hu
man eye. These LE Ds ha ve
a typical l ight output at
about 2 m illi candela s (2
thousandths of a ca nd le
power) at a current flow of
10 rnA . As the LEOs pro vide
reverse-polarity protect ion
to each other. the unit ca n
be operated on an ac volt
age (with suitable dropping
resistor). When operated on
60-Hz cu rrent, one LED will
be on when the voltage is
positive and the other LE D
will be on when the vo l tage
is negat ive. To the eye. the
LEOs will appear to be yel
low or yellow-orange since
the eve wil l integrate the
d iscrete fl ashes of red and
green and turn them into a
vellow-orange. We w ill dis
cuss the effect further under
Applications of the LED

Dual-Color LED. O nce
again we have two LED
chips mounted in one pack
age to simplify circuit de
sign. However. the dual-col
o r LED has two separate an
odes and a single cathode
co nnec t ion as w e see in Fig.
7 This LED package has 3
pins since the two anodes
have separate p in s wh ile a
common ca thode connec
tion is used. Thi s type of
LE D is usefu l as it replaces

.1

Fig. 8. Proposed graphic
symbol ior f lasher LED. The
Ie chip is molded into the
plastic case.
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Fig. 9. Propo sed graphic
symbol for a voltage-sensing
LED. The LED turns on with
in 10 mV of the threshold
voltage, VTH.
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Fig. 7. The duaJ-cofor LED
has 3 pins and is mounted in
a single epoxy package.

-
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CCt "T{ 1l LEA.tll

Fig. 6. tr i-color LED is
achieved through reverse
parallel connection of l
coior LED chips.

Fig. 5. LED with combined
current-limiting resistor and
reverse-protection diode in
one package.
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Fig. 12. Seven-segment numeral display with common
cathode.

Fig. 10. The IR LED looks
identical to the visible LED
except its wavelength is
longer and the e ye cannot
see its emission.
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Fig. 11. Circuit fo r red LED
dra wing 20 rnA at voltages
shown.

Fig. 14. The LED can serve
as a voltage regulator for
low current needs.

bil ity, they can be used as a
stroboscopic light sou rce.
The most common applica
tion o f such a light source is
t he ho me music record
t urntabl e. They o rdi narily
use a neo n bu lb with an or
ange glow to ind icate when
t he turntable is running at
t he des ired speed. The neon
bulb will flash at t he rate of
120 f lashes per second
w hen operated off bO-Hz
power as the neon gas
io nizes on either polarity of
t he line voltage. A single
LED. however, will flash at
a 6O-Hz rate when config
ured as in Fig. S. Two red or
green LEOs can be made to
f lash at 120 f lashes per sec
ond when connected in re
verse po lar ity pa ra l lel as
shown in Fig. O.

Light Flashers Light Source.
The light outpu t of LEOs
has been increased over the
years by manuf actu rers as
new m ateria ls and tech
niques have become ava il
able. Today, the light out
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Fig. 15. The threshold turn-on voltage can be increased by
using an external component with the voltage-sensing LED.

1.0 volts for a red LED. The
voltage input range can be
increased by placing a
number of LEOs in series or
the ou tput current capacity
of the LEO regu lator can be
increased by paralleli ng
several LEOs. The c ircu it is
especially handy where the
load current is not great; at
the sam e time, the light
LEOs w il l indicate circuit
operation.

Voltage -Sensing . The
nominal 2.7-V -dc threshold
voltage of the voltage-sens
ing LED can be increased in
several ways by applying in
series w ith the LE 0 other
dev ices that have known
fixed voltage drops. In Fig.
15, we see how t hese var i
ous external components
suc h as an LED, a diode,
etc.. are p laced In series
w ith the sensor to increase
the turn-on vo ltage level.

Stroboscopic Light Source.
LEOs ca n be t urned o n and
o ff in a m atter of nano sec
o nds. Because of th is capa-

Fig. 13. An LED transmitter modulated by a transis tor radio
earphone output.

for l ight -beam communica
tions systems, t he LED is
modulated in some manner
by tu rni ng it on and off
by int en si t y m o du la t ion
(wh ich the eye cannot ob
serve m uch above about 12
Hz) or pulse pos ition modu
lat ion. In Fig. 13, we see the
circu it o f an LED being
modulated by the aud io
output from a transistor ra
d io. The audio from this in
tensity -mod u lated li g h t
beam can be recovered by
connecting a silicon o r sele
ni um solar cel l across the
audio inp ut of a phone am
plifier or any audio ampllfl
er. This simple t ransmi tt ing
and receiving system wil l
de monstrate the bas ics of
light -beam com m unica 
tions. For many interesting
details and experi ments on
light-beam co mmunica
tions, in clud ing historica l
details on Alexander C raham
Bell's Pho to phone commu
nicat ion system using a sun
beam, see Light-Beam Com
munications by Forrest M.
M ims II I (Howard W. Sarns.
1975).

Voltage Regulator . The
vo ltage drop across an LED
is rathe r co nstan t, even
with great ly increa sing cur
rent through the LED. In Fig .
14, we see a circuit whic h
uses an LED as a voltage
regu lator. The accompany
ing curve of current through
the LED vs. the voltage
drop across the LED shows
how constant the drop is at

12 H VOLTS,,

In d icato rs . I n t he i r
simpl est form. the L~D is
used as an indicator of t he
presence o f a voltage or
cu rre nt -a pilo t light . Bu t it
will never burn out in your
li fe tim e . Always use a
cur ren t-li miti ng resistor to
limit t he current to 5 to 20
rnA depend ing on the LED .
Fig. 11 shows a c ircuit for
l j- D opera t ion at 20 rnA fo r
3 V dc , S V de. 12 V de. a nd
24 V de. The vo ltage d ro p
across the red LE 0 is 1.6 V
de a nd t he green LED is <1

nominal 2.1 V de.
Displa ys. Alphanumer ic

di splays were the first to
ta ke advantage of the low
power consumption of the
LED, the first of these being
the z-segment numeral so
widely used as pocket cal 
cu lato r displays. These nu
merals usually have a com
mon cathode or anode as
shown in Fig. 12. The 7 seg
ments are let tered a thro ugh
g for identification. A sepa
rate dropping resistor is
used for each segment. A
b i nary -c od e d- d ec i m at
(BCD) decoder and driver
are used to turn on the
various segments to form a
numeral or digit.

Communications. When
used as a sou rce of energy
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Fig. 18. Block diagram of the electronics within the IC chip
of the CQX-21 Blink-LED.

color reverse -pa ra lle l-co n
nected LED will indicate
red, gree n, o r yellow in col
o r. These will indicate the
logic states as descr ibed
above but can also be used
to ascertain a voltage po la r
ity state suc h as green for a
positive voltage. red for a
negat ive voltage (o r current
reversed from the green or
positive voltage), o r ye llow
fo r an ac vol tage.

Light Detector or Sensor.
All semiconductor junc tion
device s posse ss some
degree of light se ns itivi ty.
Class-encased di ode s ,
LEOs, and t ran sistors are a ll
light-sensitive. An LED is in
effect a bi-directional pho
tovoltai c device. That is,
voltage applied to the LED
causes it to emit light. But
shine a light on the LED and
it will produce a sma ll vo lt
age ac ross its termina ls. Fig.
20 shows an LED being
drive n by a transistor radio
output; a few inches away,
a n LED acts as a light pick
up feeding a n a udio ampl i
fier . With this simple ar
ra nge ment, you will be able
to demonstra te this light
fa ntast ic of the LED. In-
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yea rs off a tvpe-F (b-volt}
battery.

Linear Indicator Display
Meter. Because the LED ca n
respo nd instanta neo usly to
app lied voltage, use of the
light-bar voltage or signal 
amplitude linea r ve rtical o r
h o ri z ont a l m et er h as
be come popula r. These
light-bar me ters are espe
cia lly popula r in the aud io
and music entertainment
field as the movi ng display
is rat her dynamic in opera
tion. They will be used
more and more in the fu 
ture because the linea r
scale ca n be observed from
a distance considerab ly fu r
the r away tha n can an ordi
nary meter with moving
need le .

Vis ual AND, O R, and
NOR Cate Ind icators. The
du al-col or LED ca n actually
d isplay 3 color condi tions
plus off to ind ica te the
logic AND sta te (red and
gree n on). O R sta te (red on
or green o n), and NOR state
(ne ithe r red nor green on;
both off), W ith the red and
green on at the sa me time.
the color wil l appear yellow
or ora nge to the eye , The t ri -

The flashe r LED wh ich
ope rates a t 5 V dc and
flashes 3 t imes per second
has a n inte rnal Ie chip
whic h is sensitive to light.
This phe no me no n ca n be
used to cha nge the fl ash
ra te of the LED. Ce rta in
flasher LEOs ca n be used as
sensors to tell the differ
ence between a clo udless.
sunlit sky a nd a cloud pass
ing in front of the sun. Try
several flas he rs unt il you
find one tha t shows this ef
fec t best. In Fig. 17, we see a
cross-section of a flasher
LED by AEC-Te le fu nken
(CQX-21); in Fig. 18, we see a
bloc k d iagram of the elec
tronics that is inside the IC
chip.

In Fig. 19(a), we see a
gree n LED placed in series
with a red flasher LED, both
of them across a 9-11olt bat
te ry so tha t t he y flash in
uni so n. A piezo sounder
ca n a lso be placed ac ross
the green LED to pulse eac h
time the green LED fl ashes.
There is no c urrent d rawn
from the battery dur ing the
off-d uty cyc le . The piezo
sounde r is availabl e from
Radio Shack as RS 273-D60.

Fig. 19(b) shows 2 fl ashers
placed in se ries with a green
LED; now we find t hat t he
LEOs pulse in se ries so that
they go " blink-blink, bl ink
bl ink," whi le the p iezo
so unde r goes " bee p-bee p,
beep-beep." The flash ra te
a nd curre nt d rawn from the
9-vo lt battery a re al so
shown in Fig. 19. The ci rcuit
shou ld flas h for seve ral

put from a n LED ca n be as
bright at 5 rnA as it used to
be at 50 rnA. Early LED light
intens ity out put was 1 to 5
milllcandel as. bu t now the y
a re ava ilable with out puts
a round 100 mill icandelas in
the green spect rum. O ne
bright green LED read ily
ava ilab le is the Xciton XC
5549-G24 wh ich pu ts out 24
millicande las at 10 mAo
This LED is bright enough to
cast a green spot 3 feet
away a nd can be ganged
(pa ral le led) to make a solid
state flashlighter t hat can
be placed in series with a
common droppi ng resistor .
Remem ber, the green LED
has a nominal operating volt
age of 2.4 to 2.7 V dc de
pending on the type of mate
rial used in manufacture.

A ci rcuit fo r fla sh ing the
LE O is shown in Fig. 16. This
ci rcu it uses a 3909 LE O
t lasher -osctllator IC chip
(National LM 3909 or Rad io
Shac k 276-1705) to pulse
the cu rre nt t hrou gh the
LED. W ith the c ircuit values
shown, the LED will flash
once each second fo r about
a yea r using 2 Ocells. The
un it ca n be packaged in a
sp ray-ca n top and will se rve
a s an atte n tio n -gette r
placed in a window to indi
cate to all that ca n see it
" that the intru sion warning
device is o n and a rmed"; it
al so makes a great conve r
satio n piece fo r you r desk.
The 3909 Ie chip is a vail 
a ble fo r abou t $1 .00 a t loca l
electronics sto res,
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Fig. 19.(a) Red flasher LED connected in series w ith a green
LED.(b) Two red flashers connected in series with a green LED.

Fig. 17. Cross-section o f the
construction of the A EC
Telefunken CQX-21 Blink
LED.
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Fig. 16. This IC chip circuit
w ill flash an LED once per
second fo r about a year on 2
c-ceus.
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An LED Power Supply
and Teste,

A quest ion to be asked
about any LE D that you are
go ing to use in a circ uit con
ce rns the condition of the
LED and its connect ions if it
is a nu mera l display. Also,
how do you tell if a n IR LE D
is O K to use in a c irc u it you
a re bu il d ing? Fig. 23 shows
a simple circuit that you
ca n use to test an y LED, di 
ode, o r transistor. You can
use it to test a ny LED for
proper o pe rat io n, identify
the a node and ca thode in
case the leads have been
c ut off, and identify the seg
me nts of a ny of the numer
a l d igit displays. You'll be
able to tell which LED is the
brightest yo u have and se p
arate them out by co lo r
before you insta ll them in a
c irc uit.

Look ing at the circ uit d ia 
gram you' ll see that the
probes have been la be led as
Plus probe and Minus probe,
a nd that the associ ated LEO
is al so labe led P and M. Use
a red o r bright-colored lead
fo r plus and a black or dark
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Fig. 22. A light-sensitive
Wheatstone bridge which
uses two LEOs to indicate
when the bridge is balanced.

that is, being multip lexed,
move the lighte d d isplay
rapid ly in an a rc at arms
length . You wi ll observe in
di vidual numeral s o r se g
ments being multiplexed . In
t he se ct io n that follows, a
mea ns o f fla shing o r pul sing
the LED is described, bu t
fo r add it iona l detail s o n the
moving LED, see One-Eve
ning Electronic Projects by
the a uthor (publ ished by
Howard W . Sarns. 1980).

CO" T'''U1Tf
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Fig. 21. The LED used as a
continuity tester by adding a
battery and res istor.

and t he two se pa rate LEOs
o r dual-colo r sing le plas tic
package ca n be used. A
photocel l is used to set a
light le vel a nd a poten
t iomete r is used to null the
LEOs so they both go o ut o r
are equa lly d im. The n, a s
the light level is inc reased
o r decreased, by c ha nging
the ligh t level or moving to
o r fro m the source, one o r
the o the r LEOs will become
equa lly di m or almo st out.
In this man ne r, the same
light le vel can be set by a
room d im mer o r wal king to
ward o r a way from the light
sou rce.

The LED in Motion. As
disc ussed earl ier, the LED
wil l fla sh on eac h time its
anode goes positive with re 
spect to its cathode. When
an ac or pulsating de vol t
a ge is a pp lied to its term i
nal s, the LED will flash on
a nd off. If the fla sh rate is
from about 12 to 16 fla shes
per seco nd, the LE 0 w ill ap
pear to be on a ll the tim e
be cause the human eye
ca nnot observe the ind ivid
ual fla shes. Most LE Ds are
stat iona ry in use a nd we
cannot obse rve the effect
un le ss we can move the
LEO fast e nou gh. In o rder
to observe that a pocket
ca lcula tor LEO display is
being t urned o n and off,
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Fig. 23. This short-proo f LED power supply and tester wi/{
work with any cotor or voltage LED.

spray ca n or a plastic medi
ci ne pill bott le. The LED
will be brightest when the
probes a re shorted together
(ze ro Ohm s) and rea ll y dim
for a high resistance (10k
to 20k).

Vol tage Tes ter. In Fig. 22,
we see the ci rc uit di agram
fo r a voltage teste r using an
LED as the indicator of volt
age le ve l. With the val ues
shown, the tester w ill oper
a te over a voltage range
from 1 to a bo ut 30 volts ac
o r de. The LED will be d im
at 1 V and bright a t 30 V.
The voltage tester will oper
ate off ac or d e beca use of
the reverse-po lar ity LEOs.
In a ddi tio n, because either
LED will light up o n an ac o r
dc vol tage, it is not neces
sa ry to o bserve polarity of
the pro bes befo re placing
them across the circuit to
be test ed .

Wheatstone Bridge. The
direction o f cu rre nt flow is
ind ica ted by 2LE Ds that a re
connec ted in reverse polari
ty parall el ed as we ha ve di s
c ussed before . Because o f
this indicat ion, t he LEOs
can be used to ta ke the
place of a galvanometer in
a Wheatstone bridge . The
ci rcuit is shown in Fig. 22
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Fig. 20. The LED used as a transm itter and detector o f light
energy. Transmission through space is shown in (aJ, while
(b) dep icts the use of the LED as an optical coupler.

f-ared LEOs have greater
sensi tivity to light than do
visual LEOs.

As a further demonstra
ti on of the light effect of a
diode, take a glass-encased
diode and co nnect it across
t he input to your aud io
amplifie r. With the over
head l ights on, you shoul d
be able to hear a 120-H z
hu m with the audio ga in
turned up. Cover up the
LED with your hand a nd the
hum w ill go away.

You can make an LED op
tical coupler by using two
LEOs hea d -to-head and
held togethe r by he a t
sh rmk tubing whic h has
been shrunk around the two
LEOs. Either e nd of the
couple r can be the se nd o r
recei ve link .

Intrusion Detector Light
Source. As desc ribed earli
er, the IR LED ca n be used
as a transm itter for a n int ru
sion de vice whic h bounces
an invisible beam around a
room. Through the use of
mirrors, a room ca n be cr iss
crossed with the inv isib le
beam light. When the bea m
is interrupted by a nyone, an
ala rm is sounded. In the
next sect ion we'll d isc uss
ho w you ca n tell if a n IR
LED is " a live a nd well"
even tho ugh you ca n' t see
its radiat ion .

Cont inuity Tester. The
LED ca n be used as a n ine x
pensive cont inuity tester by
co nnect ing it as show n in
Fig. 21 . Use two AA cells to
provide 3 V de o r use a
9 -volt tran si stor battery
that has been di scarded as
it wil l provide many months
of addi t io nal service. You
can build the unit in a d is
ca rded plastic to p from a



Fig. 24. By adding the components shown in the dotted
lines, a flasher LED can be tested with the power supply.

Fig. 26. A new Hewlett-Packard famil y of light-emitting
diode light-bar modules is designed for use as back-lighting
sources for display panels. (Pho to courtesy of Hewlett
Packard)
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dashes lasts for 1/1 20 of a
second, or l ib{) of a second
for a complete red-green
cycle.

What the Future Holds

In the game of electron
ics, it is sometimes difficult
to project where a certain
product or process will go
or how far it wi ll go The
pocke t calcu lator would
not have been possible
without the LED display
and the calculator itself
wouldn't have worked with
out the invention of the Ie
chip. The po cket rad io
would not have been possi
b le without the transi stor,
but without the develop
ment of the small ferrite
loopstick antenna , the
whole pocket radio would
not have been poss ible. $0
one development depends
on another The Dick Tracy
wrist TV transmitter w ill
one day be here, but in the
meantime, more rea li stic
developments will arrive on
the scene. Some items on
t he scene, or almost in
sight, are discussed below.

Barllghts and Odd Shapes

In Fig. 26, we see a
barlight available f rom
Hewlett-Packard in colors
of red, yellow, and green.
These barlights are about
lJi inch w ide and 1 inch
long and the whole surface
is made to glow evenly.
They can be placed end-to
end to form a lo ng column
or used in any ar rangement
that a designer might want
in order to display num
erals, p lay light music of
different co lors when op
erated off a stereo music
amplifier, or make a large,
cool-l ight mosaic display. In
Fig. 27, we see a number of

ing properly, is shorted or
open, even though we can't
observe its radiation. There
is no way it ca n be operat 
ing pro perly and not pro
v ide t he correct symptoms
of operation. And remem
ber -you can test the LEOs
in this tester without having
to use a current-lim iting
res is tor o r concerni ng
yourse lf about shorting the
power supp ly leads as the
supp ly is sho rt-circuit-proof .

A f lasher LED ca n be test 
ed using the LED power
supply by usi ng several
other components connect
ed as shown in Fig. 24. The
d iode will provide a pu lsat
ing de vo ltage to the f lasher
LED while the resi st o r
ac ross the tC chip wi ll
cause the f lash rate to va ry .
The lower the resistance,
the faster t he LED wi l l f lash .

Strobing the LED

W hen we con nect an
LED to the power supply
and move the LED back and
forth in a short are, the LED
will be seen to strobe out a
series of I ines as shown in
Fig. 25(a). Thi s is due to the
fact that the LE D w ill be on
only when the anode is pos
iti ve w ith respect to the
ca thode. However , when
we place a tr i-color LED
(red and green) across the
probes and hold it station 
ary, it wi ll appea r ye llow or
o range to the eye. The eye
wil l sum the two colors and
see a third co lor. If we now
m ove the LED back and
forth, we see that the f ixed
orange colo r changes to
dashes of red and green, as
shown in Fig. 25(b). The
dashes are t he on and off
periods of eac h of the col 
ors. Since we are using
60-Hz power, eac h of the
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is good it will conduct in
one d irec tion and not the
other. $0 on our LED power
supply and tester, one U::O
will be on and one LE D will
be off. With a diode across
the probes, either LED can
be lit as it doesn't make any
difference as long as only
one is lit. The cond ition for
a shorted diode is that it
w ill conduct in both d irec
tions, so both LEDs would
be on, just the same as
when the test probes are
shorted together. The re
maining test, or ci rcuit con
dit ion, for a d iode is that it
is open. On the U:D tester,
with t he probes connected
across an open diode, nei
ther of the LEDs would be
li t as there is no current
flow t hrough the LE D s due
to the open ci rcuit.

$0 now when we place an
IR LED across the tester, we
can tel l whether it is operat-

T Ht LOWER R, THE FASTER n« LE O
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lead for m inus. When you
short the test probes togeth
er, both of the tester LEOs
will light as current is able
to blow through t he ci rc uit
in both directions because
of the ae vo ltage. When
you place an LE D ac ross
the test probes. one or the
other tester LEOs will light
as well as the LE D being
tested . If the P LED is lit. the
red probe is connec ted to
the anode under test (and
the black probe to the cath
ode of the LE D under test).
However, if the M LE 0 is lit,
the Plus probe is connected
to the cathode of the LED
being tested (and the Mi
nus probe to t he anode).

An IR LED can be tested
in the following manner,
which is the same test for
any LED or diode. Let's use
the diode for reference and
look at the 3 cond itions of
that device. When a diode



Fig. 27. Unusual LED shapes
available from AEC-Tele
funken.

LED Types and Sources

Var ious types of LE Os
have been descr ibed in this
article. Most of them are
read ily ava il able in sma l l
quantit ies of interest to an
electron ics experimenter or
innovator. Some of the
sources for some of the
types of LE Ds are shown in
Tables 1 and 2. Consult the
ad vert isements in this mag
azine for addit ional sources
of supply and pric ing infor
mat ion. •

mu nications. The present
instal lat ions can be read at
ranges of up to 200 feet
wi th a vehicle speed of
about 15 mph. Infrared
li ght pu lses are generated
by an LED or low-power
laser diode. Later insta lla
t ions w ill be insta lled which
will allow reading ranges of
up to 1000 feet using a fast
mov ing van or low-f ly ing
aircraft. The d iode laser
power is extremely low but
t ra nsm its t he meter ac
cou nt number, an eight 
dig it meter read ing, and
other test data.

Ne ighborhood stores

Hewlett-Packard
1501 Page Mill Road
Palo All o CA 94304

Litronix, Inc.
19000 Homestead Road
Cupertino CA

Xc iton Corp.
Shaker Park
5 Hemlock Street
Latham NY 121 10

Indust rial Devices, Inc.
Edgewater NJ 07020

Dialight Corp.
203 Harr ison Place
Brook lyn NY 11237

AEG·Telefunken
B. H. Frank Co.
3733 W. 139 St.
Hawthorne CA 90250

opcoa
330 Ta lmadge Road
Ed ison NJ 08817

General Instruments Corp.
4430 N. Ravenswood Ave.
Chicago IL 60640

Texas Inst ruments, Inc.
PO Box 5012
Dallas TX 75222

Table 2. LED source addresses.
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rad iator. By means of sym
met ric spaci ng of the struc
t ures in a common deep
reflector, uniform ill umina
ti on of the light-emi tt ing
surfac e occurs. Th is type of
LE 0 can be used in a rad io
tuner w here the 3 co lors
cou ld indicate high tuning,
low tuning, and on frequen
cy. They cou ld also be used
as gauges to ind icate above
va lue, be low va lue, and set
on desi red value.

Remote Read ing of U tili.
ty Meters . For the past 100
years or so, electri cal, nat
ura l gas, and water ut ility
meters were read up close
visua l ly or, where possible,
f rom a distance by mean s
of a te lescope. Va rious ut ili
t y companies have been in
vestigat ing means of doing
the read ing of t he ut ility
meter by some rapid and
accurate met hod . Energy
Optics, Inc.. of Las Cruces,
New M exico, has installed a
remote infra red meter ac
cess system to allow elec
tr ic ut il ity personnel to read
meters from a moving vehi
c le using l ight -beam com-

AEG

Diallght

x crtcn

Rad io Shack

H-P

Li t ron ix

it has developed a multi 
co lored LED w hich emits
colo rs from red t hro ugh
green, including the in-be
tween hu es. Thi s LED is
made from phosphorized
gall ium and w ill have a long
lifetime. Sanyo's goal is to
develop an LED that is ca
pable of emitting the three
primary co lors necessary in
a TV receive r-red, green,
and blue.

Three-colo r LED. Before
we get to the three magic
colors of the TV set- red,
green, and blue -we must
be w ill ing to take what
technol ogy has to offer us
at t he time. It was an
nounced recently that Roza
Luk semburg Electric Lamps
Manufactur ing W orks of
W arsaw, Pol and, has devel
oped and produced a th ree
co lor LED. Each LED has
t hree structu res, two Ca AsP
semiconductors wh ich em it
red and ye l low light and a
th ird st ructu re o f Ca P
whic h emits gree n l igh t.
These structu res are all con
tained in a single plas tic
housing and are connected
by a common cat hode. Sep
arate anode term inals exist
for each of the 3 colors so
t hat it is a -t-terminal Ll D. I t
is t he common cathode
wh ich acts as the l ight co lor

Source

Hewlett-Packard, Diallght, x ctton,
AEG·Telefunken, Indust rial Devices,
Inc ., Rad io Shack , Lttrontx, Texas
Instru men ts, others

H-P 5082·4860 (red)

H·P HLMP· 3105 (red), HLMp·3680
(green)

Radi o Shack RS·276-035 (red-green
yellow), 101 4301 H1I5 (red-qreenj

AEG-Telefunken CO X95 (orange
red-qreen], Opcoa LST·710 (red
green)

Radio Shack 276-036 (red)
Lttrorux FRL·4403 (red)

H·P 5082·4732 (red)

Rad io Shack 276-141 (IR)
TI TIL32

Genera l Instruments CM4·65
H·P HLMp·2300 (red)

Table 1. LED types and sources.

Type LED

Single color
Red, Yellow, Green

Single color w ith
resistor

Single color w ith
resist or and diode

Tri-co lor LED

Dual-color LED

Flasher LED

Vo ltage-sensing
LED

IR LED

Rectangu lar LED

LEOs available from A EC
Telefunken shaped as cir
cl es, squa res, and triangles
w hich can be arranged to
form ot her f igures such as
ar row s, rectangles, dots,
dashes, and colons.

Flat-Screen Color TV. A
dream of the TV industry is
to make a f lat-screen TV
set. The CRT is also the
most expen sive component
in the TV set and its lifet im e
is limited due to f ilament
aging. So if the CRT wou ld
be repl aced with a solid
state v ideo light sou rce
such as the LED, the TV set
could indeed be all sol id
state and wou ld actua lly
last a lifet im e. Such a devel
opment that could lead to a
flat-sc reen TV is an an
nouncement by Sanyo that
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JENSEN BEACH fL
fEB 25

The Martin County Amaleur Radio As·
socialion wi ll hold its annual free outdoor
hamfest and swapmeel on Saturday, fel).
mary 25, f984, from 8:00 am to 4:00 pm, at
Lang ford Park, Route 707, Jensen Beach
fL Bring your own table: swap-table and
ta ilgate space will ee available. There Will
ee food , drinkS. and oesseets available
Ihroughoul the day, and a playground lor
tne kids, so bring Ih6 'amily. Talk·ln on
147.06, down 600. for furth6r Information,
write MCARA, PO Box 1901 , Stuarl fL
asaes

be held on f 6bruary 25-26, 1984, at Ihe
Great Oaks Vocallonal CamPtJs, 3254 Easl
Kempe-r Rood, Shalonville, Clnclnnetl OH.
Reglslralioo is $5.00 and f1ea-market space
Is $4.00 lor two days (ham and electronic
Items only). Acllvlt les will Inc lude forums,
meetings, veodorll, wooff Hong, women's
p<OQrams, a banquet, and a hospita lity
sulle on friday and Saturday nights. for
more Inlormation, write Cincinnati ARRL
'84, POB 11300, Cincinnati OH 4521\, Of

lelephone (513)-825--6234.

DAVENPORT IA
FEB 26

Th6 Davenport Radio Amaleur Club,
Inc., will hold Its 13th annual hemlest on
Sunday, f ebruary 26, 1984, f,om 8:00 am
to 4:00 pm, at Ihe Davenport Masonic
Temple, Highway 61 (Brady Sireel) and 71h
St reet, Oavenport IA. Tlckels ar6 $2.00 In
advance and S3.OO at the door. Table 16nt·
a ls are $7.00 each, wllh a $2.00 charge for
an elect rical hookup. Tal k·ln on .26/.88
(WQBXR 'epeater). for table resefYatlons
and advarlCil t ickets, wrile c ave Johannsen
WllGf BP, 2131 Myrt le St reet. Davenport
IA52804.

february 26, 1984, beginning at 7:00 am
(Chicago time), at the Civic Auditorium,
LaPorle IN (45 miles SE of Chicago on
1-80), Admiss ion Is $2,50 per person. There
will be 180 8-foot fab les for $2.00 each by
reservation. food and drin ks will be avall
sble. sellers will receive help unloading.
Talk·ln on .52 almplex. for tsbles, tl cksts,
or more information, send an SASE to
LPARC, PO Box 30, LaPorle IN 46350.

MORRIS PLAINS NJ
MAR2

The Spil t Rock Amateur Radio Assocla·
tlon will hold Its annual auction on friday,
March 2, 1984, at the VFW PosI, Mt. Tabor
Road, Rt. 53 (between Ihe train station and
Warner·Lambert), Morris Plains NJ. The
doors wil l open at 7:00 pm and the auction
will begin at 8:00 pm. A cash bar will be
available. Talk· ln on .385/.965 and .52.

CIRCLEVILLE OH
MAR 4

The Teays ARC will hold its Se'fflnlh an
nual King of the Pumpkin Hamfest on son
day, March 4, 1984, from 8:00 am to 4:00
pm, al the naw tocatton, the K o f C Build·
ing, 2489 N, coc.t Street. Tickets are $2.00
in advance and 13.00 at the door; l ables
are$4.oo In advance and $5.00 at Ihe door,
Food and plenty 01 parking wil l be even
eere. for more Information, write Dan
Grant W8UCf, 22150 Hulse Road, Circle
ville OH 43113, or phone (614)-474-3026.

tlon will hold ne 5th hemfesl 00 Sunday,
March 11, 1984, Irom8;00 am t05:oo pm, in
the National Guard Armory, Winchester
IN. Tickel oonauon Is $3.00 and children
under 12 yeal8 old wll! be admitted Iree.
Table space {by feservation onlylls $5,00
wit h a table and $2.50 wi thout Thsre will
be a Ilea market, dealers,programs, !ood,
and drink. Setups will be on Satulday from
6:00 pm to 6;00 pm and on Sunday Irom
6:00 am to 6:00 am. Talk·ln on 147.901.30,
224.901223.30, and 148.50. for leserva·
tions and more information, contact
RARA, Box 203, Winchesler IN 47394, or
phone Jake L11e W9VJX at (317)-564-9361.

INDIANAPOLIS IN
MAR 11

The Morgan County Repeater Associa
t ion Club will hold tne Ma'tlns" il le Ham.
fest on March 11 , 1984, indoors at the In
diana Slate fairg,ounds Pavlllcn Bui ld·
ing, Ind ianapolis IN. Adm iss ion is $4.00 at
the door. Premium tabres are $30.00 each,
f lea·market tables are $8.00 each , and
f lea·market space without a tabl6 Is $1 .00.
All tables must be reserved in advance
and setup will be Saturday, March 10,
from 1:00 pm 10 9:00 pm. Space setup will
be Sunday, March 11, from 6:00 am to 6:00
am, There will be tree pa"ed park ing, Talk·
In on 147.21 and 146.52 simplex. For more
Information Or lable reservalions, send an
SASE 10 Aileen Scales KC9YA, 3142 Mar
ket Place, Bloomington IN 47401 b6fore
March 1.

SATELLITES

CINCINNATI OH
fEB 25_26

Cincinnati ARRL '84, lhe foort h aMual
Oillo state conveollon and flea markal , will

Th6 Midland Amateur Radio Club will
hold its annual St. Patrick's Swaplest Oil
Saturday and Sunday, March 17_18, 1984,
at Ihe Midland County E~hibit Bui lding,
east of Midland TX Oil Ihe norlh side of
Highway 80. The hours on Saturday are
'rom 10:00 am 10 6:00 pm and on Sunday
from 8:00 am to 2:30 pm. Registlatlon Is
$5.00 In advance and $6.00 at the coor. tao
btes are $6.00 each. Re!reahm6nta will be
availab le. Tal k·in on .161.76 alld .331.93.
f or further Irtlormation and 'eservatlons,
please coniact Midland Amateur Raoio
Club, PO Box 4401, Midland TX 79704.

The annuallnterslate Repeater Soc iety
flea Market will be held on March 17,
1984, al the Hudson Lions Club, Lions
A'fflnue, Hudson NH. The doors will open
at 6:00 am and the f1ea·markel hours will
b6 9;00 am 104:00 pm. Admiss ion Is $1.00
and tables are $7.00 each. Coffee, donuts,
hot dogs, hamburgers, and drlrtks will b6
availab le 101 sale. Talk·ln on 146.85 and
146.52. for more In!ormat lon, phone Her·
man Haberman WA1NYS at (600)-862-6859,
or write Interstate Repeatar sccretv, PO
Box 693, Derry NH 03038,

MIDLAND TX
MAR 17_18

The Canton Amaleur Radio Club will
hold tts annua l auct ion on March 17, 1984,
beg inning at 5;00 pm, at th6 Nimlsh illen
Grange, Easton Street NE. General eente
sion is $2.00 in advance and 13.00 at the
gate. An 8-loot flea·markel table Is $1.00
(supply ia limi ted). Refreshmenls will be
available, Talk·ln on ,721.1 2. for advance
tickets, send an SASE to Arthur E. Scher·
merhorn WBfEC, 505 E. Mohawk Orive,
Malvern OH 44644, or lor more informa·
tion, call Scot! Duncan KK80 8V6nings at
(216)--484-6722.

Continued on PIlg6 98

HUDSON NH
MAR 1T

CANTONOH
MAR 17

The Shore Points Amateur Radio Club,
Inc., will hold the Sprlng!est '84 on Salurday,
March 10, 1984, lrom 9:00 am to 4:00 pm, at
the Atlantic County 4-H Cenl..., Egg Harbor
City NJ (approximately 15 miles west 01 At·
lantlc CiM Admission ' Of buyers is S2.5O in
advance and $3.00al the door; sene-e' space
Is $5.00 (bnng your own table~ Ttl...e will be
1l,(XX) square leet 01 heated Indoor selling
space, and covered tailgating will be avail
able, weather permltllng. for more informa·
tloo, write SPARG, PO Box 142, Absecon NJ
cean.

The Randolph Amateur Radio Associa·

The livonia Amaleur Radio Club will
hold Ita 14th annual LARC Swap 'n' Shop
on Sunday, March 4, 1984, Irom 8:00 am to
4:00 pm, at Churchill High School in livo
nia MI. There will be plenty 01 tables, r6

f reshmertts, artd free parking, Tal k·ln on
144.7515.35 and .52. R6aerved lable ecece
wil h a 12-loot minimum Is available. for
l urth6r in 'ormalion, send an SASE (4 x 9)

to Nail Collin WA8GWL, clo The Livonia
Amateur Radio Club, PO Box 21 11 , Livon ia
MI48151.

NORTH AMERICAN
TELECONFERENCE RADIO NET

MARl

The Honeywell Amateur Radio Clubs
will present the North Amedcan Telecon·
terence Redlo Net (TRN) at 7:30 pm CST
on Thursday, March 8, 1984. featured
speakers will be attor neys Chris Imlay
N3AKO, Jim O'Connell W9WU, Joe Merd
16r N6AHU, and Bob Benson ac VE2VW,
who will be discussing the 16gal aspects
of amateur rad io. for a list of stations pro
viding a gateway Into TRN, cnece the
CompusefYe " Hamne\" X10 Database or
send art SASE to net manager WIHN, 4749
Diane Orlve, Mi nnetonka MN 55343,

WINCHESTER IN
MAR 11

EGG HARBOR CITY NJ
MAR 10

LIVONIA MI
MAR 4
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RS -6
UTC EQX

OOH 323
0030 3210
0021 325
0024 316
0022 ~27

00 19 321
0016 128
0013 ~29

0010 330
0007 331
000'> )) 1
0002 33 1
0\,;9 3
0156 4
01 5 3 ~

0150 6
0 11,1 "
0145 7
0 102 8
0139 9
0 136 10
01 3~ 10
OllO 11
0128 12
0115 13
0122 I I,
Otl9 15
01 1" 15
0113 16
01 11 17
0108 16
0105 19
0101 19
0059 20
0056 2 1
0051, 22
OO~I 23
001,8 2.
0045 2 1,
001,2 25
0019 26
0037 21
OO)/, 28
00) 1 28
002~ 29

RS_7
UTe EQX

00 11> 325
0006 324
015" .353
0]/,6 J~~

all" 3St
0127 350
Olll 349
0107 348
0056 ~47

0048 31,,,
0038 346
0029 34'>
OOIQ 344
0010 31,3
0000 342
011,9 11
0 11,0 10
0130 9
0120 ~

0 1II 1
010 1 )
OOst 6
001,2 '>
0031 "
0022 3
0013 1
0003 1
01 ~3 30
Olio 3 2Q
0133 29
01210 Z8
0114 17
0101, Z"
00~5 25
001, ~ l4
0035 2l
0026 22
00t6 1 1
0006 21
Ot56 50
Oll,b 1,9
Ol n 1,8
0 127 1,7
011 ) 1,6
0108 4'>

LAPORTE IN
fEB26

The laPorte Amafeur Radio cue, Inc.,
wil l hold lis Wint er Hamlest on Sunday,

0147 3'>2
0131 349
01 1~ )1,1
0101 31,5
OO~ 5 342
0030 ~I,O

00 14 33~

0158 '>
0 11,2 3
aI 2 1 t
01 1 1 H8
00'>6 356
001, 1 )51,
0025 3H
0010 349
01 '>3 16
0138 ]I,

0122 i a
0107 9
005 1 1
003fo 5
002 t 2
OOO~ 0
0 11,9 27
01)3 2S
0 118 23
0102 21
00.1 18
0032 16
0016 14
000 1 11
011,4 39
0 129 36
0113 l 4
00~8 az
001, 1 29
0027 H
0012 25
01 ~~ ~2

0139 '>0
0lZ4 .8
0109 1, '>
OO~] 1,3
0036 1,1
0022 38

RS_6
UTe EQX

••••••••
0038 )28
00)3 328
0026 328
0022 328
0017 )29
0012 3H
0006 )29
0001 ~29

at 55 359
0 1SO 3bO
OIl,. ~60

0139 3bO
013. 0
0128 0
oI 2 3 I
01 16 1
OJ 12 1
0107 I
01 02 1
0056 I
0051 2
0046 2
0040 ~

0035 2
OOlO 2
002/. 3
0019 )
0011, ~

0008 3
0003 a
0157 31,
0152 34
0147 ]I,
01 1,1 34
01~6 31,
0130 35
0lZ5 H
0120 35
0114 3S
0109 35
0101, 3~

0058 36
005) 36
0048 36
0041 36

RS_5
UTe EQX

A~a'~"r Sa,~ llit. ~ ~ l or o n c . Orblt a

0107 rro
0 111 III
01tS 112
0120 113
OlH 114
Ot28 tiS
0 1n 116
0137 116
0 141 119
oocz 91,
0001 'IS
0011 96
0015 g7
0020 98
OOH 100
0028 101
0033 101
OOH 10~

001,1 104
0046 105
0050 106
0054 107
0059 109
Ot03 110
0 101 III
0111 112
011611)
0120 Ill,

0 12S llS
or as 116
Olllo 1 17
0138 119
0142 120
0003 95
0008 9b
0012 91
0016 9~

0021 99
00Z5 101
0029 102
OOH 10]
0038 101,
0042 105
0047 106
005 1 t07

OSCAR 6
UTe EQX._ .

~," 1
z,,,
",
",

W

""""",.
"'"W
'"""za.-
"ze
i r

"";0
n

~ p r t,,,,
•,
",

W

"rz
""
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o CHECK/MO 0 M C 0 AE 0 VISA 0 BILL ME

Canada &< M~xioo 511.91. I y~a, only . US fund< drawn on US bank, t
Fo,~ign Su'face $34,91, 1 )"ear only. US funds drawn on US bank. ~

Forrign airmail. please inqui,~, Pl_ allow 6-8 weeks fo' d~hv~ry_ 0>L ~

_______.Stete Zip, _

• 11\1
11'

\ II!!!!I!!! ,Ui' ---------------,
Sign m e up as a charter subscriber to jr.

I understand that with prepaym ent of check or
credit card I'll receive a FREE issue making a total

of 13 issues for $14.97. Save $5.00 off the basic rate!

Card # -"Exp. Date _

Signature
Name _

Address _

City

_.

Learning to use your IBM PCjr becomes easy
and fun with jr magazine. Because jr keeps
things simple, the whole family will learn and
understand while they enjoy themselves.

jr will explain how the PCjr works and guide
you step-by-step in setting up your system. Most
of all jr will answer your most important ques
tions month after month ... like

• What can I use my PCjr for? jr
magazine will teach you how to pre
pare household budgets, balance
your checkbooks, do your taxes and
organize schedules and lists.

• What about the kids? From kindergarten to col
lege, jr helps the kids with educational programs in
every subject area.

• Are there more serious uses for PCjr? Yes!
You 'll improve your own business skills by learning
about word processing, spreadsheets and graphics.

• What about having fun with PCjr? Relax and
enjoy all the latest games with your whole family.
Plus:

• What programs should I choose for the PCjr?
jr magazine will tell you what programs on the market
will run on the PCjr, and which ones won't. Plus what
new programs are on the way. jr will evaluate them
before you buy.

Order your subscription to jr today and you' ll get
the special charter subscription rate of $14.97. That's
25% off the basic subscription rate! Plus, with your
pre-payment of check, American Express, Visa or
Mastercard we'll send you a FREE issue making a
total of 13 issues for $14.97.

Take advantage of this incredible charter subscrip
tion offer. Mail the attached card, the coupon or call
TOLL FREE 1-g()o"258-5473. In New Hampshire call
1-924-9471 . . . TODAY!

•
J

r For IBM's Home Computer

Box 903 Farmingdale, NY 11737



MIRAGE
Mirage Communications

Introduces Their
6 Meter

Solid-State Amplifier
AlOl5

10 Watts In - 150 Watts Out
$279.95

• BuUHn Rx Preamp
• All Mode-SSB, cw, FM
• Remote Keying
• DC Power 13.6 VDC at 18 Amps

• FCC Type Accepted
• 5 Year Limited Warranty
• Optional RC-I Remote Control AvaUable
• Made in the V.SA.

Available at Mirage Dealers Worldwide

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

MICRO CONTROL SPECIALTIES

••
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• Unlimited vocabulary speech messages in your own voice

• Hundreds of tone access functions, many with time-of-day setting

• All vital parameters can be set remotely by tone access

• Two phone lines and dozens of input/output control lines

• 4 channel receiver voting plus full linking capability

• Bus structured design for easy hardware/software expansion

• "Overload proof" receiver with 7 large helical resonators

• Our famous MCS squelch, often called the best in the business. is
now even better with automatic fast/slow SWi tching

In 1978 we created the first micro
processor based repeater and here is its
successor the incomparable MARK 4CR.
Of course it has autodial and tail mes
sages, af ter all, we invented those
features. Sure it has autopatch, reverse
patch and built-in 10. But hold on -- it
also has Message Master 1M real speech
and receiver voting. Its all new receiver
puts 7 large helical resonators up front
f or extremely high dynamic range. Yes,
MAR K 4CA is the next generat ionI
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Food for thought.
OUf new Universal Tone Encoder lends its versatility
10 all ta..tcs . The menu includes all cress. as well
as Burst Tones. Touch Tones. and Test Tones. No
counter o r test equipment required to set frequency -
just dial it in. Whi le traveling. use it on your Amateur
transce iver 10 access tone operated sys te ms . or in
your service van to check out your customers' reo
peaters: a lso. as a piece of test equipment to modu late
you r Serv ice Monitor or signa l generator. It can even
operate off an internal nine volt battery. and is avai lable
for one day delivery. backed by our one year warranty.

• All tones in Group A and Group B are included .
• Output level fla t to wit hin I.Sdh over ent ire range se lected .
• Separate level adjust pots and output connections for each

tone Group.
o Immune to RF
o Powered by 6-30vdc . unregulated at 8 ma o
o Low impedance , low distortion. adj ustable sinewave

output. 5'0' peak-to -peak
• Instant start- up.
•orr position fo r no tone output.
• Reverse polarity protection buill- in .

Group A
67.0 XZ 91.5 ZZ 118 8 28 156.7 SA
71.9 XA 94,8 ZA 123.0 JZ 162,2 58
74.4 WA 97.4 ZB 127..~ 3A 167,9 6Z
77.0 X8 100,0 12 131 ,8 38 173.8 6A
79.7 SP 103.5 1,1, IJD.5 4Z 179.9 68
82-.5 YZ 107.2 t 8 141.3 4,1, 186 ,27Z
85 4 YA I IO.92Z 146.2 48 192.87,1,
8U Y8 114 82,1, 15 1 45Z 2QB MI

• Frequency accuracy, ± . 1 Hz max imum - 4O"C to + 85°C
• Frequencies to 250 Hz available on special order
• Cont inuous tone

Group 8

TEST·TONES: TOUCH·TONES; BURST TONES:
eoo '''' 12tH I"" I'''' 2 I'" 2""

1000 77<J 1336 16'" 1900 2200 "'"I"" '" 1477 1100 I'''' "'" 2""
2J75 941 16n 11'" 2IDJ 2300 "'"2110> 1800 2100 "'"

• Frequency accuracy. ± I Hz maximum - 40°C to + 85°C
• Tone length approx imately 300 ms . May be lengthe ned .

shortened or elimi nated by changing value of resister

Model TE-64 $79.95

,.. 7 COMMUNICATIONS SPECIAliSTS
426 w e« Taft Avenue, Orange , Californ ia 92667
(800) 854-0547/ California: (7 14) 998-3021



Blueprint for Success
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For more information see your Kantronics dealer, or contact:
Ktl! xantrontcs 1202 E, zsro Street Lawrence. KS 66044

-+, --+-+---tI

THE INTERFACE Is the original
Kantronlcs terminal unit that
broke through the barrier of
multi-computer compatibility,
THE INTERFACE Is an amateur mo
dem for transcelver-to-computer
communication. With THE INTER
FACE and Hamsort or Hamtext for
your computer you can send and
receive Morse COde. Radiatele·
type, and ASCII. THE INTERFACE Is
also compatible with our new
software for AMTOR communica
tion, AMTORSOFT, THE INTERFACE
IS our most popular unit combin
ing active filtering , easy tuning,
six-computer compatibility, and
low price for an unbeatable pack
age,
Suggested Retail ""'" '139.95

INTERFACE J [ is the new Kantronlcs
transcelver-to-computer Interface.
INTERFACE 1r features a new highly
sensitive front end with mark and
space filtering and a unique new tun
Ing system. Even the most discerning
operator will be surprised with the IN~

TERFACE J l's abtlltv to dig out SignalS
In poor band conditions. and our new
tuning system even displays signal
fadIng.

x·y scope outputs and dual inter
face outputs fOr VHF and HF conner
nons make INTERFACE J I compatible
with almost any shack. All three stan 
dard shifts are selectable and INTER~

FACE J [ Is compatible with the IndUS
try standard xantronrcs programs :
Hamsoft, Hamtext, and Amtorsoft .
Step up to state of the art In
computer-amateur communications
with INTERFACE J t.
Suggested Retail '269.95



KANTRONICS SOFTWARE
Hamsoft.™Hamtext.™and Amtorsoft™

HAMTEXT Is our advanced CW/RTTY/ASCII program
fOr the VIC·20, COMMODORE 64, and APPLE computers.
HAMTEXT gives you the ability to store incoming meso
sages in the computer'S memory,transmit files directly
from tape or disk, and use your computer to its fullest
potential. Features like Diddle, TIme Transmission, Text
Transmission, Printer outputs, and Word Wraparound,
make HAMTEXT the program for the serious amateur.
HAMTEXT was created with input from our users as
guidelines, and with total use of the computer in mind.
Suggested Retail , .. $99,9S

On January 27th, 1983, AMTOR, Amateur RadioTele·
type over Radio, became a legal mode for the amateur
service. AMTOR is an essentially error-tree radlotele
type form of communication. AMTORSOFT. kantron
res:newest software package,gives your computer the
ability to become an AMTOR communications terminal
when used with The Interface or interface II. AMTOR·
SOFT Is currently available for the Apple, VIC-20, and
COM-64 computers. AMTORSOFT brings you the newest
In computer-amateur communications at an afford·
able price.
Suggested Retail , '89.95

For more information see your Kantronics dealer, or contact:
KlKantronics 1202 E, zsro Street Lawrence, KS 66044
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73 INTERNATIONAL

COLOMBIA
AbeI.tdo (l.a Io/ SI" toa v,tfK3EQJ
POBoI88937_..
"""""""MALPELO tsLAHO. 111I3 OXPEomoN

"We both leellllIl Ih'l wal 0l'Ill oIlhe
beel operations In lhe hlslory 01 amaleur
ra dio. W. hI-e _ hasrd such • •c.llenl
control. rapid opet"ll.ng• • nd line CV'C
Slua" WA2MOE. Ben JAJOM.

"Co ngn lula tlon. on the 50th .nni_
sary ot Ihe LCRA I""; the Malpelo DXpedi.
lion. I was delighled lor haolng re.lized
such a d iffic ult and prlc.less OSC. Your
QSL will be my Ireasur....-B!tn JA3GM.

Countless congr.tulllOry laltars , mes"
sages, . rl ic les , . nd TV and broadcasl pro
grams' comment . pou'ed In alla r the
Ma lpltlo lsi.""; DXp8f:llllon look place.
Mea nwhil" , Be lo Roj.s HK30DO, on an
almosl round-lhe-clock tllk, h. lped by

hi. XYL luisa.nd lWO Children, Iyslemal·
ically and lir.....ly keeps processing . nd
mailing lhousand. and lhOUUlnds 01 OSL
cards Iromlto . 11QWIt lhe .mal..,r wor'd.

The IWO .olea .nd one ON ".lionS
manned by Ih'''..... operators. acc0m

panied by 0l'Ill TV man Ind three Colom
tJ;an N."'Y sailors !lor lhe . xpedillon·s lo
gislic 1WPPOf1), managed 10 log 20,535
¥Oice and 8,38lI ON osoa.. They ""'OIked •
hundred hOurI lrom dawn *'III inlo lhe
nigIIl, until propagallon conditionS_I
ineI ora bly closing I.... t.11<lS.

The Ihree liJ8I18fators, lWO In OPefllion
a nd 0l'Ill on a l. ndby, ""'OIked perlectly, ..
did lhe KenWClOCl T$-lI3OS Ir.nscei...,.
,s upplied Ires of charge lor lhe " xpedi.
lion). keeping w. 1I abreasl w.l h lhe OWl·
demll"";ing operlling condilions.

The c.mp b.s. WIS Instslled a t 16C
melers ttbove ses level on Ihe barran vol
c anic SU r/lice 01 the Island. The si te wa!
cons lantly s w"pt by .l fTIOIlt gli le-forCE
winds whic h Irequttntly knocked down thl
limls illld d ang" rou.l y Iwl. ted Ih" a nl" n
nas. Ttl" e xpedition had r.i ny waalhe
Irom la"";lng Ull lhe minul. i1 le".

"'5 S rs r" coIncldence wilh lhe pre.iouI
Colombian 111.ndl OXpedltlons. lhe radi(
ham In charge 0 1 lhe health .nd sanil~

backup 'ITa""""".II, Ihll lima OM 0

wtA EXTENDS MEMBERSHIPS

The Wir..... Institut. 01 ......Ir.li..
which i, lhe wor'd'i okleIl radio iKlcIety,

has ope"ed il l ",.,...shlp 10 tho6e I;'"
Ing outlkle ......tfll i• .

"'11Ndy • number 01 radio amal...... In
lhe US, UK. .nd Oceanil he-e joined lhe
WI"'_whlch celebfll8S III 15Ih .nnr-·
sary in l~ wilh some speci.1 _s
P!lInned-.
~_ memb8f1'" enlilled 10 Qu.li.

fy tot WlA . w.rds. Including the AUSlfl '
lian DXCC• • nd ha... unlimited UM oI lhe
Iree OSL blJrNU run by lhe WI'" In VIO.

All rnmnbers receive . copyol the WI...·s
monlhly magll.!ine, Ama rllNJf R. dlo, wh ich
is in ilS 5tsl year 0 1 publica llon.

Annua l momb6rship during 1~ is S35
(Auslralian), whic h . hould be se nt to the
sec re lary. Wlrel e . s Ins mule 01 Au. lrslia.
Vic lor ia n Division, 412 BrUnlwlck Slr""l.
Fitzroy 3065. AuSlfl ll• .

summer. how_. il pll nnlng . n e xp8f:ll·
lion 10 Ihil spot during the cyclOl'lll
season, 0l'Ill 01 lhe main llama 01 geallo
pact< would be • f&ell maal< . nd ttflOf'k"'.
Thls;s why t Q.-llOl'I the Slat..s 01 ~coun

Iry" lor places Il k. M" lI s h Reel.

VK9-MELUSH REEF

Ttlls "COUnlry." 10 uee lhe Ittml looaely
(I don 'l know how Inybody COUld c l.ss
MelUstl Reel a s a countf"JI. I. only. COI.I
sand cay 300 "",Ier l long by eo met ....
wide, 1oca11ld.1 17°25'longitude, t~051 '

EUII.lilu<1e. .nd only 2 malllll atIowe _

~ at normal high lide. With lhe many
cyc~ lhat go IlYough the ar.. MCh

VK2-LORO HOWE ISlANO

Firsl dilCO¥8fed In 1788, Lord Howe
ls l. nd is loca led 700 km NSI of lhe' coall
01 New Soulh W. le a lVt(2) Ind is part of
Ihil Slale.

Being 50 lar ofl the co asl 01"""1..11.. II

il ct.s.sed .5 • separat. counlry lor
DXCC.

The li",t s .'CCes, Iul _ t'-I 01 Ihl l
Is l. nd was In tM 18301 by .n A.merlcan
"""Ier named Nathan l'hompeon. who
broughl wilh him I PfI-.s whom he had
18"811 Irom an 'lIanged marriage in lhe
Gilbert Islllnds . Tbey later .....-ned, snd
lheir gr._ lire on the Island. M. ny oIlhe
Is l. nd people .re 1"'" duecl del :..~
dants.

There lire • coupi. 0 1 amateurl ilClive
on lhe isla"";. Mlh many tlllt ing oper.
1I1ors using ponabl. Lord Howe, There II
usua lly one Iype of DXpediUon lfOf'Il Ihis
iSla nd each year; Ihis year lherl will be ap
proxima tely 10 ope-rator. on.1I bands, In
clud ing 160 mel"rs . Irom octeeer 23Jd un·
III NovBnlbol' 2nd. AS you ee n _. 1 ~ l s is
nol one 01 our rarer is la nds_nol II ktt tne
next plectt 01 sa"";;

conlroller lor Ihe C"lbbean OX Net on
U128 al l(lOOZ.

The northernmosl part of lhe ".le w. 1
f lrsl d iscovered In lhe early 1I1l_lh cen
lury by DUlch ex~. :100 years belore
Capt.in Cool< Ilrsl I.nded on lhe eall
coaSI 01 Aus tra li••nd cI.lmed the I.nd
lor England. This " .. w.., In lhe early
ll1th cenlury. lhe main pear1 ing cenl. 01
SouthNsl ....i.. wilh lhe main pon being
Broome• • seapon wilh tld8llhal rise and
1111 up 10 3S leet.l. time. There il an ec
IhIe YL operalot in thil"'" Trllha VK6K1,
Iocaled In . email communIly oIflJW)re on
KooIen Island.

Some of lhe early operators had 10
Ira-.et up 10 1.000 mil.. ju.IIO I ii lot lhelr
lmateur IICrtnMl, willi no local r.dio club
10 help wilh lheir 1..lnlng, 10 il you do
wort< one 011_OUlback V1(8 oper.lors,
you know Ihalllley have Nrned the4r rlghl
10 boI onlhe I mateur ba"";l the h" d w. y.

II you plan 10 come to VK$ for lhe Cu p
Ch allenoe, Ihe address to wrlle lor . reclp
rocai lice nse Is The St s le Ma n. lI""" . Rad io
Freq ue ncy Ma na g.eme nl. OperalOrS
Branc h. PO Box 6189, Perth 6000, Wesl
Aualfa lia .

!he IoQa for rhis open!Kln; ... Ie !he OSL
meneger for ell !he WlllIa Island operellone
01 laner \'MI'S.

KaIgooOie ill the targesllnland 10M\, all·
ualed 350 miles easl 01 "-'tIl In • WiI'f tky
...., ... the _I. for lI1Ia l;it)' Ie piped
In from .- Perth. There la an Inl_Iillg
110ry -.pperlaining 10 !he pipeline. The
enoI_ who buill It PfediCled lhal lhe
water,.tt. being lurned on at Perth, would
.mve lhe nexl morning at 11 am. The
IClWMpIIOple had t.nds and !eaIMllee
scheduled lot Ihis gal. occasion. but lhe
wat er had not . rrived even by IIIaI nighl, eo.
In shame. lhe engineer shot hlmMlIf. II was
premalure . lor lhe water s t. " ed to Ilow lhe
next morning. 24 hours la lM. A""; It has
kepI llowlng ever since,

There ere many .maleu' s .call8fed
Ihroughout lhe oa s l ll8sert .pacee of thll
..... II you go visiling. I.ke I ""III oeeeo
tor . lor lhe . rea Is rich in mI....".I•• with gold
and nidle! prtwbninaling. M. ny people
he... made • year-s wages In ....... by d&
leel ing lhe alllNi" gold at this location. A
lot, .Iso. he-e lound nothing.

Going Nsl lrom Per1h. you pus
Ihrough • I.rge gr'i~owIng .r.. Mar
the COlIsl . and lhen 'fOIJ ..,Iar I/'IM(l and
cattle Pfopertles Irying 10 aur<i.. In a
hersh environmenl wilh temper.l_ g0:>

Ing UP lo.nd 0'0'ef 12Oclegf_ Fat~....-";I .
sorn. 01 lheSfI ~ieI cover -'I _
1.000.000 acres• • nd amaleut radio II •
good slandby in IhiS .rea, n(Il only for
_1I""CH1S. _. lheir flNr..1~
bor could be at le , s l a hundred mil..
,wly. but liso fot lho6e Infrequenl Idle
hours 10 reli_lhe isolation.

The northern part 01 lhe 51.1. (The KIm
barleys, as It is called) Is perhl pe lhe fTIOIl l
ruggedly beau tifUl a rea. Il hal I"gor
deposils 01 Iron or. and towns fUlly .Ir·
c Ondilioned by the companl8$ edracl ing
l ~" mln.e<al fo r "xport .11 oveI' Ihe world. It
a lso il nOI unusu.1 10 he" a typical
American voice us ing. VK6 callslgn oper·
aling Irom lhis .rea. as lhef. II • joinl
"'ustrsll sn a ""; Amer ican communlca·
lions t.se at a place called North Wesl

eo"".
Fu" her Inland "e Aus tr. II. 's I.rgesl

dl.mond deposits, Iocaled In • dl.mond
pipe simll.r 10 lhe fa mous dI.mond pipes
In Soolh Affica.

One -r ilClM amaleur lrom this
remoI. "ea Is Ian VK6I H. who acll.1 nat

Each month, 73 brings you
ham radio news from around the
world. In this collection of re
ports from our foreign COffe

spondents, we present the tet
es t news in OX, contests, and
events, 8S well as keep you
abreast of the technical
achievements of hams in other
countries.

If you would like to contribute
to your country's column, write
to your country's correspondent
or to 73: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn; Jack Burnett

AUSTRAUA
J. f .J~ Vl(3YJ
u w,.... s,...,
AI_3018,.-
Au, t••II,

VK'_ WEST AUSTlI.AUA

w.o, Au, I ••li' i, the hc)me of Amer·

~'. Cvp-'nd w;ln the _Iu.l win
by 1'- West Au,tralian syndie4lt••nd
worldwIde . nef1tlon focused on this ••"
of " Ul ll.lIl , It became evidef1t Ih.t not
many people throoghout the world have
much idea about thla vast state.

We hive eight ca ll . rea s on lhe mal...
I.nd , of which VK6. with a I,...,; " N 01
g75.1 01 ~u.r. miles . nd • CQ8.stlln. of
7.7&8 miles . Is Ihe largeet. It Is Ind~ •
o. at .rN, with. very e paree popul. tlon ln
1M ..en . way Irom lhe maj<.>r lowns . wllh
a 101. 1 population lor lhe whoI. state 01
1,300,000. InO$I 01 whom live In Penh • oe
lhe I..gar lowns scaltered .round the
SOUlhern hell of lhe stale. The 101.1 ama·
I_-fadlo population Is 1.226, which
"..... 0l'Ill ama leur 10~ 7lI5 square
miles.

...Iberry, In lhe SOtIIh of the stele, w. s .
ponln lhe UIOOs lor lholle ha1d'y """ling
tftlpa, 0l'Ill 01 -'lM:h W1lS the .... C/IeynM
H thel relueI«l there on itt • • y dOwn 10
HMrcI Island Mlh the Jim Smith DXpedi.
tm 8eI .81. AlblIny and Perth, f..-ther
AlIf1h up the caul. ill en ... 01 beeulilul
Iell Itnels wilh perhaps. the~I ... 01
I\IIt.... Austr"~ wild no-. in the at.le.
PlWth ilMlI Ie a l;it)' -V i$Ol.led trom the
_ Iem at.les by • large~ . xl.-.dlng
for 1,000 miles,

Pen h, where lhe 1987 AmencIi'. Cup witl
be contesled, Is Iocaled • ahort dislance
trom lhe deep blue IndI. n Ocean. It hu •
101 01 amal_ actlYily. and with Ihe_oI
raciprocal IIcen.lng bet_ Austr.lI. a nd
lhe Sla t... it would pay you 10 bring • 2,
meter FM rig as II Is easy 10 acceeft the
2-fTl1l1... repeal...S wllh a hancH>eld . nd
I'I'IMI mliny 01 1"- trlendly Wesl ""sir.
Ila n amal........

Penh . Ieo has .n amal_ .ward called
The Black Swan-Ihls bird being the al.l.
••~ Ateo. 11 you ere looking for . QSL
card tor ~WlIHe Island, VKSYL has ..,
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The world was listening /0 HKQTU. Good·bye. Melpelo. see you egaln in 1990.

VISITORS' LICENSES

Holi day makers in CYPlus who are
holding s radio amateur's license in any
country of Ihe EEC, any BrlUsh Common
weall h country, or the United Statea of
America can be issued wit h a femporary
ueeree f ree of charge If they send a photo

copy 0' their license wil h a leiter of accn
cation to: Chief Telecommunlcallons Of·
ficer, Ministry 01 Communicalions and
Works, Nicosia, Cyprus. It is advisable to
apply at least three month s be'ore lhe

the sphere of ham l adio In Cyprus:
however, it should be noted that as lar ss I
know, we had at least one part lcipsnt in
the CO WoN Phone Conlest. He was
5B4LP, who made s toter 0' 86 countries,
31 Zones, and 521,118 points. 5B4lP is a
promising young man aged 15 years, and
he Is very enl husiastl c and a regular
ope,ator on the 10m, 15m, 20m, 4Om, 80m,
and 2m bands. He can be heard also on
the 10m FM mode challing with Euro
peans or Americans via repeal ers.

Also during the lasl month, elect ions
were held 'or the regional committees of
the Cyprus Amateur Rsdlo Society in the
dislrlcts 0' L1msna!, Paphos, and tar
nsca, The clubs In Nicosia, larnaca, Lj.

massol, and Psphos have been reacti·
veteo snd operate one day per week,

Tha ZC<ls are also quite aClive, espe
cially Irom thei r Club station in Episcopi,
ZOIEPI, wllare they are using a couple 01

V·wire beams 329 feet long beaming te
wards Europe snd the PacIfic. Regular op
erators there are Andy ZC<lHA, Sieve
ZC4SM, Jim ZC4JE. and Gregg ZC4GH.

On 160m, Ihe only opers tor at Ihls time
is 5B4JE who is QRV most evenings on
1,835 MHz around 2100 UTC.

The Cyprus Amal eur Radio Society nas
decided to buy a UHF repealer and mem
bers of the sociely will ahortly make expe
ditiOflS to find Ihe moSI suitable locatiOfl
up on the mounlalns.

NEWS FROM CYPRUS

DUling Ihe laSI couple 0' monlfls,
nothing extraordinary has happened in

and Ihe Island was getllng smalier and
more diffused, Ofle of the excited young
e~peditl oners loudly said: "Good·bye,
Malpelo, we' ll see you again in 1990."

CYPRUS
AIls Kaponldes 5B4JE
PO Bo~ 1723
Llmessol
Cyprus

_.-
•

The DXp9di/ion party had iUSf landed. Top /0 bel/om: O. Campillo HK4DUM. G. Cuartas
HK4COK, A. Afanadof HK3BED, B, Aguilar HK 1AAAW, Beto Rojas HK3DDD. J. Res trepo
HK2YO, E. Bernal HK3B AV, E. Londono HK4BHC, A. Cerrlsoza HK3BAE, J , Uribe HK5LA.
A. Gonzei9Z HK7DBO, H. O/art" HK loa, C. Alvarez HK8BYG,

-:..-_.-

affirming through their herd work and
devotion the Colombian sovereignty over
the Malpelo Island territory, thanks to the
cooperation given by the Colombian Navy
and the Colombian Radio Amateu'
League . .. Through investigation and
radio experimentat iOfl we wish to confi rm
OUr deSire to bring together our nstlon
wit h itself snd the rest of Ihe world.

"I wish they will have plenly 01 OXs snd
Ihal on Iheir way back they will bring us sll
a beller know ledge of the Malpelo Island,
thanks 10 Ihem now close, 10 our heart ,"

When the CNSS P,ovldenc;a, bringing
the Malpelo OXpedition back to the ecen
nenl, was deep into Pscif ic Ocean waters

•

• •-

Campillo HK4DUM, had a fall on landing,
was subsequenlly strU<::K by a wave, and
SUSlained injuries 10 his right leg. For·
tunately. il wae nolhlng 5&l"iouS, and he
was l aken Care of by his colleagues.

The help and assistance given 10 Ihe
DXpedition by Ihe Colombian Navy, wit h
Ihe CNSS Providencie from ils OTN in
Buenaventure Port 10 Malpelo Island and
back, were continuous and flawless.
Since there al e no docking facilit ies al
Malpelo, the 13 opera tors, Ihe TV camera
man, Luis F&rnando Castrillon, Ihe three
sailors, and all Ihe equipment had to be
lowered to Ihe shore 01 t he island by
means of a crane_and picked up the
same way. Since the sea was rough at
both l imes, certainly it was not a very
easy·te-forget experience for all 01 them.

Once Ihe party was back in Buenaven-
tUla, a Colombian Air f orce t' ansport
plane !lew them back to Bogota, whe,e
the Nalional POlice Sand recei ved them
with full hon<>nl.

Tiled, suntanned, but deeply proud and
satisfied with their accomplishment, they
were warmly greeted by relatives, cot
leagues, and Ir iendS and started going
baCk home full of souvenirs and unforget·
reere experiences. They left in a roc k at
Malpeio Island a commemorative plaque
saying: "Republic of Coiombia. coree
bian Radio Amat eur League, HK~ TU.

Commemoralive DXpeditlon of the 50th
anniversary of the l eague, with the coop.
eration of Ihe Colombian Navy, Malpelo,
OClobel 12, 1983."

M,. Belisarlo Betancourt, the Colombian
President, eentlhe Malpe lo expeditionary
party a congratulatory message saying:
"It is very encoureging to see a group 01
CoIOfT'lbjen redio emetecrs who are moved
Oflly by the wish of se....ing renew men. re-

"," t
••

rll9 1983 DXpedlllon commemorative plaque. And," S 5B4LP op«eting during tile CO WW PhOIle Con tes t.
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lime 01 arriva l. VlaiIOO"",n use U>elr own
",lIaign willi ~804 a l 1"'- ....:I. A '''QUlar
5 804 IIcenae",n be I 10 loreign hams
lrom 1"'- above COOJnl Illhey a.e wor1I.
Ing 00' ha.... I"" permanenl residence In

""""

CZECHOSLOVAKIA
J~cllim Mirosle~ OKI WI
Socnl l.23
14 / 00 Pra lle 4 -Sporllo~

ez.,;hoa/o¥l lcl.

According 10 1"'- 1983 Radio Am._
Callboolr C<lnSU$, 1"'- numbeI of amal....
radio al.lions In Czechoslovakia la 3279,
As many of 1"'- at.tions a'e col lective
lCIubl s lalionl., 1"'- number of opetalora
may beesllm.al" as being .1 I6asI 10,000..

Two amaleur journal••'e published
monlllly in OK~and: A....' .".. Radio.
w,lh a t>ou1 100,000 copies monltlly, btillQ
Ing lechnical and oper.Uon.1 Inlormallon
on amateur .adlo , gener.' e lect .onIca,
Ind compulllf lecl'lnlques. and Rad;~

I me tersky Zprlvode, lRadlo Ameteur, A
Maanm!16t1 . wllh much lowe. cl .cula tlon,
b.lnglng technical .nd operalional InIO"
mllion on amateu r rl dlo. For e xamplfl,
l l'>e Decembe., 1963 , laaue of Amererab
Radio bflngs I dncrlpUon of lhe newly'
dfIvfIloped HF t.allKei_ HLabe," madOl
by Radlolechnik. In Hradel; Kralove (6D
W, all N-nds, Including . 11 WARe 79
~ndsl. On lhe OCher hand, the October,
11l63, Issue 01 Radioa....' .... icy ZpretlOdaj
btings a descriphon of Ille hand-held, two
mel. Iranscei_ - Ma.za",R lIhowing lhal
even wlll'l II mltad pouibilihes o f
I'lorrIermodOl work. It II poulble to ha.....
lwo-metfll contacl 01 good Quality.

Fox -hunl 'ng. or .mat..... ....dio OF, is
VfII)' popul.r with )'OII"OfII .ma.teurs In
OK·l and.

bpvrienced ."dlo a m. leu .s plr1iClpalfl
In limosl all lhe bIg am"leu" ,"dlo com·
petitions and are always among high
• core 's. Club .Iallon. par1lclpatlng In
world compet ition. oflen use s pec ia l
",lIslgns, Ihe moal n t-..ed being
OK5MIR (OKSPEACEj, showing t Ile I>oP&I
01 OK amaleu•• a nd tl'>e whole people 01
CZechoslovakl. lor world PHC8.

Czechoslovaok amat...... par1 ieipating
In leenniclol-cooper.lion missionl. o h..
bring lhe'i. equlpmenl lOdfIveIoping c0un

tries. Some -V r.re pr"'lx...re in th is
way IT\IIde .vallable 10 lhe whole ."..t_·
.adio convnunity.

In dil lly. reout•• contKla. OK amateurs
st.i.. for friendly r&olatlOna wilh a ll COOJ....
Irles. The mont h 01 Novemblll' was r.
served lor tl'>e Sovle l-Czecl>oalova k com
petition d u.lng which friend ly mesllall"
we'. e xcha nged belwee-n OK~and and
VA-land O\>'!ratora .

FEDERAL REPUBUC
OF GERMANY

Ra"~OJ3NW

OpI.ncamp 14

J:JDO 8,.unseh~

FedtNal Republic 0 ' Getma"Y

'"Almosl everyone has had I'll. e x·
perlflllCes wit h broadc..lItelevlsion In-
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terference . nd wltll Its 'educt ion or com
pleta "lml""llorL Bul t .uggNl a lao look·
Ing a l Inlerference to han'I radio wt>k:h
arl_ lrom leak ing TV _a. noi.y com
I)Ut... IfOIufflclenlly-liU..ed d immers.
and OCher sources. Recenl experler'lces In
Ihla field got me Int_ lad In lhe bn:*der
___ta of RFI. Fortunately. liound II'l&I a
rat"'" . )'II.....lie approactl to the pro!)
'-" exi.ta. at leasl ln our COOJntry.

FI.-" there Is the GIlf"mall FCC. and one
of lIS ctneee Issues lhe ao-called FTZ
numblll'. Tllis number is a warded 10 c0m

munication. equiplMnt. ~tlc or I.....
ported. II It meets ce"aln .peclflcatlons
regarding noise immunity alilalnll exter
n.1 lou.ces. as we ll as low emlllion o r
Ilgnal. which might c.use Interlllfence
with Olher set s . These .peclflcal lon. have
been tightened more and mora In II'>e pasl,
a nd wlll'OUI going inlO tl'lel. details, I will
give )'011 I n e xample 01 Il'IeIr .... 1~lf. "'
fact a.

Ha";ng my lwTHadio and TV .nl-..s
mountad on the same masl ....111 a ~,.
lion of only 2 melers. 100 Wan , of I..ns
min. outl)Ul caused a COfT>ClIete IoU of
the TV pic1.... . nd sound wlll'l • TV HI
produced a round 1980....nich had lhe (old)
FTZ number Z385C. Furthelmore. thla TV
HI generaled hash noise on 20 meter. on
the order 01 25 mlc.ovoIt. a l 50 Ohm. (S8
on II'>e meIer). This waa apparenlly caused
by lis . wl lching power s upply and cc
c urred even whe n the TV lei was In sta nd·
by moOe. Newe r TV .et. can be a warded
Ihe FTZ number 22I585JSENT. for e .......
~•• II II'>ey meet the much IIghler BClnvl
Spaei lications ol loday.

The replacement of the old TV sel by a
new one wllh a c urrenl FTZ nu mblll' re
....lIed In no or negligible TVI fOt the ""me
. rr. ....... ' . 't 01 TV and lwTHadio anlen
""* . nd In • •educt ion 0I 1'1Uh nol..on 2D
met.... f•• _ Ille 5 1 mark. Baeauae
radio a nd TV sel. wilh '-iI'ade RFI
apee, hcationl IIIII",n be &old, It t. wortt>
while to Inlorm your neighbors .nd OIlier.
about the up-to-da le FT2 numbetl (or
Ilmllar deslgnetions In your country)
belore they prQCllre a new H I. In every
c.... Il ls to t!>el. advanl all\l because our
FCC, lor e xa mple, doe. not pu.sue RFl
casel II equipment wll:-' Ouldaled FTZ
numbers Is Invol_ed.

Next, lheee re tile RFI·lIller Ind uslry.
They a re o llerlng e xcelle nt a nte nna Ill·
Ifill . line liltera. and toud.peaka. lillflls
lor lhe oonaume< prodUCIS experiencing
Inl erference. Plug-in higt>-pa.. IlIf• • lor
TV &eta wlt ll a stop--band anenuat ion of
mora thall 50 d B and ....th an I.....ion Ion
01 less lhan 1.5 d B a re very ",lie"'l and
popular. Someti~. ho commoo~

mode "Oltage problema (I ldenliul
;)I'Iase of tl'>e 1I;am I,ansmitter slll""'l on
lhe ....laId a nd Ille I..... conduC:lor oI lhe
TV coaxial cable)can r~ lhelr appl lca
lion useless. Therefore. cornmotHnOde ..
teet lon trans lormer. . Iao are oIlered
which a re Inslalled . lIead 01 the h lgh·pass
fUlfil so It ca n operale .. dnlgned .

One of my neighbors took my advice.
boughl lwo hlgho(luallly commercial high·
pan Iittera, InSlalied them ahead 01 hll
old VHF/UHF anten"" ampllflfll. and
c ured lhe TVI problem completely lor •
100a i cost of 35 dollars. The FCC. by lhe
way, I_ ligated the caM but did not pur·
. ... it because the a nllltlN ampIlller toad
no curr..1 FTZ numtlar.

Inlormation on Afl auppresaion prod-

ucll can be oblalned lrom the "lith Com
pall)" ldlstributor: Frltl: 110."" DJ4FT,
463D BocI'>um--HlltlOJl, wag am Koet·
terberg 3) or lrom Karl E. scnertl... DJ....V.
1IoOIheolltirchener Weg 5. 8121 lII&oIdorl ,
Federal Republ ic ot Germany. The la llfll
a uppl iea a lao lhe comn'\OI'Hl'IOd .ajecllon
tran.'Qn'I'Ier .

Furthermore. II'>e nallonal lma.leur·

,adlo a . soc latlon (DARe) Is providing •
specl.1 IllIVica lor n. members. In addl·
l ion 10 lecllnle.l &ItvK:e. it hal procu.ed .l
1ea.1 _ MI 01 ind us lrla l Afl fit
terall.anafQrmar$ 10 be s lalioned In IKh
stat. 01 GOIrrnany. Members of lhe DARe
can borrow lhia Mllor. mQCIerata I.. In
order 10 <Set""; na the most ehieiant way
to etlminal. RFt This has the -.ddit ional
aavl nlallfl thai one --.Is 10 puretoaM
a"_a.d' only wl'lal is .....Ily .equlred. I
think Ihla Idea il appl icaDie everywtoere a
I..ger group ot haml can Ihare a l e ldofn.
used plec. a t te.t equipment.

The neX I challenge. w~ l cll la al.eady
with u•• I. Irom noisy comPlJlere and
video games. M. ny ol lhem a.a not st.t.
of·tll.an regarding Ihei. RFI p.operties.
But rllher than putting much "'fort In
Qu iet ing allen a lready-obaolete compul·
erl . I conalder It more ellie l..1 to pur·
chaM new products "";Ihoul RFI prob
lema. The Commodore CBM 6( penonal
coml)Ut., i' _ example. T..I. Ihowed
lhal it d id not prOduca loll)" RFI standing
next 10 S/'IOrIwave and 2..... radio
equlpmenl a nd lhal II wu irrvnuna 10
tra nsmoitt• • ignals, 100.

I .... not considering lhe $I'IlelCling and
Illtflling at lhe h.m I.i.nsmittar .It. M
cause I fsel tha i "ale-of·lhe-art hafIHaCliO
equlplllllfli doea eot produce . tra y emis
sion. which are .Ignlflcant In th l. con
le~t. In moal cues, il is tl'>e (sometimes
hlgh·powerl funda me nl a l e miaa lo n of our
transm iller which causes lnle.larenca In
oonsumsr producta. These ara designed
a l low coat and Iherafore allen lack app.o
prial e measure••ga lnsl RFt. The.elore. a
g,..1<lN1 01 ou' RFI reduct ion et/OII mus t
be I_ted here.

In a urnrnary. In Clealing wll,. RFI prob
lems. I till.... _ a 'e in a fortunata 'ilua·
t ion. We have a competent .nd ....peeted
FCC def ining and upgrad, ng RFI . Ia....
Clarda. an Induslry whk:h o ilers a broad
line of RFf-t;uppres.ion producta• • n ."...
leur"'adlOorganiZ.llon providing 1000a lot
llle Invesligation 01 RFI cases. and In
a lmosl unlimited c ho ice of con...mer
prodUCl l Ilk, compu ters. radlo/TV l et ••
video gams• • e lsctronic orGans , e tc .• wil~
oUen I lmll. r performllnctl but aometlmea
dlUllfent RFI characle.lstics , It I. up to ul
10 make tlla best use of It. In th. long run •
II will be mo.1 effic ient to p.omote the pu'·
chase of consumer product. known 10 be
RFI"eslalanl a nd noise-I.ee in tlla prl~lte

a• ...-el l as 'n II'>e bus iness s phere. Never·
lheless, I.... RFt-1II1er indu.try .tlll wlll
ha.. braaCland bu tter lor yellra to come,

GREAT BRITAIN
Jell Mayn.rrI G4EJA
10 ChlJrt:ltIl.ids
Wldn.. WAS 9RP
Chesllir.
Engiand

THE UK SCENE

The Impending a rrlva ' 01 cable televl·
a lon In lhe UK may nol cause the In
lerfllf-.cll problema to radio ..... leurs
lhal have baer> I.... case In II'la Unlled
Stat... MII'I INky e&bIes and POOl joinl.
' &dialing In the 2-met... a nd 01_ bends.

The gui(Iellnes for prospecl lve CATV
Iranchise 1oo4del. published .ecently by

lhe IooIoma Oll ice lpeelfied • rourT>bIr 01
proh ibited I'equencies and o lhera with
llnet ly limited r.di. tlon levels. The pron..
bltionl apply only to military a lloeallons;
however. the l~MHz (2-meter) a nd
.(3().MHz (7().cmj a ma leu r blonds are specl·

lied lor a maximu m lIITllaslon Irom CATV
syslems 01 -2$ d BmV.

Systen,. conformi ng 10 this ..,e unlik"y
10 cause 100 many problema 10 am.ateur
.Ialions. But lor once, the .-. i. bett..,
BICC. the fnUlt lna llonal cable--making and
construction group "";Ih e.t_ive I....
t_l. in 1M ....10'"" ... '101 cablfIleIevt
sian. has propoead a apeclrwn pt.n 11'1&1
reco mmends no slll""'IS 01 a ny IevfIl toe
propagated In eilher the 4m. 2m, or 1lk:m
N-nds_lhia even though 4m (7D MHz) la
not a ,eal.lcted tone.

The use of II'>e l ().mete r band for local or
mobil e FM I. 10 be encou raged if only as a
msans of keeping lllis band occupied
during the period of min imum s unapo t ec
tlvlty and poor pl'opagallon. Fo. some
l ime. aCllvlly hal concenlra led around
II'>e dOl I.cto almpl.x calilng c hannel
(I!>ere lore no 2$-MHz repeelers In t.... UK!
of 29.600 MHz.
~, lhe Situation shows sigN at

generat ing prOblama lor OCher Ionger_
I.Dlil1'leCl 1().mat. uaara. CB rtgs CO'If-

eri ng 27.t..-28 MHz land using I UK rnocI-
ulation requif_1 01 FM) readily
aVi.ll.cIe and ,..(Illy convertible 10 cover
a large portion 01 lhe 28-MHz band In
l().kHz s teps (Ihey also provide a ",",11'1 10
l ().metfll FIJI lhat Is CIleaper by _al
orders 01 magnilude than I)Urchaslng a
cus lom lIam kit).

The problem a, l_ when the rIgs a r.
mod,lIed to cove. 29 ,3-29.7 MHz. wllic h In·
cruces the downlink for mode-A ",'allite
working. Not OIl ly a.. sig na ls from space
usua lly q ulle weak . but being s ideband or
CW.11'>ey .re diUic ull (uaually impoe,lblej
10 .esotve on In FM rig. I have e xpert .
enced an FM aill""" prevenllng II'>e c0m
pletion 01 , OSO via RS6, and with my
limited power. only I'oigI'l 0'VtIII>Nd PII_
are really wor1Ia ble. I nave lried wa lling lor
the salellite 10 PIlI and then calling I....
FM I tation dirac:Uy, but my SSB or CW
l ignal ls juat r.rd«I as Int""fllenca!

An Inlfllna llonally-ag re«l recor,__..
da liOll lor an FM ...bband (1lmplex a nd r.
pealer).-Is 10 be Introduced befor. II'la
sltua liOn IlfI ts out 01 ha nd.

I have menlloned pl'evlously my Intflleat
In RTTY. One ..peel 01 RTTY Il at e ning
that occupies a 101 of I hac k time II th e
p,lnting 01 meteorological bu llelln. {II
really Is a maz ing lUll how much Informa·
t ion il tra nsmilled a rou nd tile world d.~

and night). I even nave a license 10 receive
s uch t••ns millions. loget!>er with
meleorologlcal laca lmi'e for whicfl I am
.Iao eqUipPed. And all lor the princely
sum 01 $7.00 tor /il,.r

I diS<:OVelad only yeatfll""y ItI;tt t.... UK
Meteorological OlIQ t.a nsmitting from
BrlCk nei l ineillde-., amongst roams of .y.
noptiC I1tPOrts, some -r aceura t. inlor·
ma.lion .elating 10 NOM 7 and 8 ortlits. I
am cu«enUy seekIng deta ils lor lhe
decoding 01 this Inlo whiCh. unfOllun. , .
Iy, is not 01-. In lhe Meleorologlca l Of·

tlctI "blue !lOOk," wlllcll Is ll'>e ba. lc
decoding r. te rence .

GREECE
0\1.lIOII o.rkewki. SVJ/W
So. 23051
Afllens 112 10
G_

"'-ADf IN GREECE

AR()F In GrlMCl I' somelhlng unknown.
So )'Oll miglll llar1 wondering why I picl<ed
this s ubjecl lor Il'Ila month 'l column. Wal l,
toere is why. a nd I hope )'Oll will "'10\1 lhe
s lOl)/.
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From ORP to SSB,
Heath leads the way with
high tech products that
perform.
• S5-9000 microprocessor-based,

solid-stale Deluxe HF Trans
ceiver with nine band operation.

• HD-S999 UltraPro'· CW micro
controlled keyboard. Send letter
perfect code at up to 99 WPM.

• HW·S400 Synthesized HF SS81
CW Transceiver. Our lowest cost,
high tech transceiver.

• HL-2200 2kW Linear Amplifier.
The lowest cost-per-watt in 2k
unears.

• Plus dozens of other high tech
amateur products and
eccessones.

• New HFT·9 QRP Antenna Tuner
gives operators an execttraos
match, when every watt counts in
a low-power 050. An enjoyable,
kit with our famous guarantee :
·W e won't let you lail:'

•
UI

•
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BUTTERNUT
ELECTRONICS

405 E. Martlel St. Lockhart. TX 78644

Over SO value
priced products for
the well-equipped
hamshack. See
them on display at a
nearby Heathkit
Electronic Center!

".~ --------------
Addreu _

Heath
Company
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HF200 SPECIFIC...TIONS

5 band.: 3.5-29 MHz (The latast model. have p,o
vision fOllhe ne w W"'RC band• .)
0 .3 uV,10 o B S +NIN
SSB 2." kttzl - a dB. CW 500 ttzI - ed B wilh CW
lill...
100 d B
100 dB
+ 2 dB at mi.. a..-lll ilivity
200 W Input ltd.

"'''
"'''

ITALY

H"'M ftADtO IN S"'N IUJlIMO

The l iBI acUV$ ham Irom 1M Republic

01 san Marino Wlllhe late Ml .... Prof. COl·
rado Ffl.nclnl. whO was followed by M&flo
Graziani MI B. Ma rlo, in the POII ·WW1.
days. WII acl l... mainly on 1-MHz phone.

Following inquiries by _tau" In 11'1I.
United SI.I... your columnist. who lhen
had more hal .. on hi. own head and held
the eall l1PL, together with hi. r,iend
Stelio 11HR. made the first OXpedltion in S.
Marino ano pul lo r Ihe Ijrs t tlme Ihe Ml
eall on the OX map. The e opedillon was .
greal success and made happy a blg
bunch O. OX..... The number 01 0S0a w..
no! u lonishlng. but __e in 1$48 and
_ Ian 60 Wall. input inlo a random-wi,.

antenna ' .' ' ''- before "" .0 mucI'I 01
bean~ In one di,eetion on one I••
quency in the 14-Mc: band,M Md 10 .........r1<

CST In its 1918 Oetober 1aaulI. reporting
the greal haPPlfllng!

The tiny '~Ic. 36 squa.... mileS.
I.bout 20,000 Inhabltlnts••top Mt. Tltano
in e entral Italy, el.lm. to be the oldest
,elXlbllc in Europe. be ing eslabll. hed
.ince 1231. Oe. pll a lhe lac t thai every
s lone;tnd every mountaintop I~. racsll.
old 11011.. 01 sav.", wa.... "'nlght8. and
kMlly mlsl'...... the Republie 01 S .
Marino has loday an advaneed aoollomy
..nth Indual'", and eomm8Io.J lraflle,
due to the Inil lat l\oe 01 118 d'ynamIC:

ciliZ_. Therl I. a lao a noI~ lourist

producers 01 equlpmenl 101" .mataur uN

in the W(lIId are J.pan and tlla United
Slates. ThaI '. no! rtghl! In Ilaly, a 8mI.I1
I)uI WJIY technleal~ 1Irm, ERE
tEquipaggiamenli Radio Elettronicl) jIIO

duces lIat.-o!·I.....rt ladio equipment I(If

eommereIal . mil,taty, Ind lmaillUl UM.

The Ilrsl ERE jewel i. a .Ig ealll(!
HF2OO• • n HF I.a neeei_ for amateu ...
wh ic h boast . de.ign Ingenuille••nd on
Ihe-alr pe,formanca equal 10 ma ny rig.
m.de in Jap.n or In Ihe US. Thl. light·
weight (6 kg) and oompael (268mm W.
l 1Tmm H, 290mm 0) transceiver is .uit·
able 101" mobila or be_tltlon ..... and
II. pra i, raaity I 1I0000ble.

The HF200 I. c:ompIetaly solid 11.11. and
may be eompIated w,th optlon8 II.... IIIe
"'l-&'200 axtamal poweI I<JppIy and
.pule., lhe VFO 2OOE, and a aolid..tala
10l)().W poweI ampll".... LHF·lll0S T.

The most Inter. t lng lestul8 01 lhe reo
ce;"" Is a 'evolutionary tuning syslem de
veloped by ERE: The main tuning knob
has a Iimlled turning range eloc kwlle.nd
eountarcloc kwlsa, , nd wllhin thl. range it
.els as • sp....d-band tuning knob....t the
rlghl a nd lell end of tlla range. tile knob
&clivltea lwo mle'oswltches whiCh start
an up or down frequency scannl~ whose
~ is ael«:ted II'lIough I .Iow·lasl on
Il'Ie-{lanel ....101". The tun'ng 1,«lU8IlCY
l. ,ead on a big digital displlY· TI'xI,aee/V
... is .Si~ .uperl>el . and lhe
~"'Hz 1--1 i. tquipped with lwo eigtll-pola
filters. TIla lfOIli end boa.ts WJIY good
oYerload ,ssi. tance with the ule of I high
ccuectoe-cuneet 01 tr. nslstOl amplilier
and Schotlky-diode ba la need mixe r. 'The
,eceive-r I. equipped ereewllh 1.1 till... lo r
CW and SSB and has an opllonal a dlust·
,ble-level noise b1anleer.

The lransmitl", i. a iso solid etete. and
the POWM-()UlplJl keydown is 100 W.

ThiS dynamiC Italiin 'irm proch.... alao
a WJIY updated ltwM--band (1«.~ Ind
1290 "'Hz) t....-.__. the Konlact, whiCh
..nIl be deeetibed In a luI",e eoIumn, and.
eomplete line 01 _'eur-band .nl_s
fl.nging '1OIl'I Ihr_ Ind lour-band yagl.
and dipole. to .n OUl8tanding ---"e
ment log periodl<; for lo. 10 3O-MHz Ir.
quene'ss.

For more IntOlmalion. you m. y wrlle 10
EQui pagg la mentl Radio Elelt ronlc l. VI.
Garibaldi. 115. 210<19 Slradella. Italy.

NY

rTALY'S ERE RIGS

Ma ny 01 us eould bIIlleooe that the onry

Glanctlr/o Martelli IIIXXR
VI, Be.igna ni. 78
00762 Rom..
Irtl/y

Ioftl rio Ambto./121ofQP

VIti Strada/itl. 13
2012'9 11,ltI"O

Italy

INDIA

NEWS FROM INDIA

During llIe Ih,.. months of J.nuary.
Ftlbtuary. and Ma rch. 19&&. I ' tation willi
lhe oommemoo . 11\oe eall,lgn ...Tg A will be
QC*aU... "om the AIItl.lCllc. OSL inlo via
Or. Ashutosh Singh VU2lF. DXCC. PO 800
01015. N.- OIIhl 017, India. Prwenlly.
"AshuM VI./21F i. on boan:! the ship Fifl

PoJarl. (callsign OlGW), OP"'lling ..
VU2I FIMM on SSB a.ound , .. 150 ...Hz.

Permission 10 OP"'.II commemor' ti..
C.llslgn VIHWCY dUling December. 19&3.
W8$ gran ted by our authorities, applica ble
10 ,ny vv .tallon. Eaeh .Ia tlon was 10
issue his OSL Inlo upon ,eaehlng lhe Lac·
cadi... Islands. (Similar permission 101 the
Andaman Island. oper.lIon has not been
.lIeeived. so I,r.)

Ama lfil' Ra dio Sociely 0 1 IfId/tI
I0 80t 3005
Nlw Dt!lhl 003

Indltl

' ~

Receiver sen.ltMty
fIeceI_ selecllvlly

· Ar,

I~ a1t-.alion
I-Iatt ......lion
Inl~point

T.8n$f'flill", inpul pow.
Car.iet $U(lJlI8Uion
Unw.nled 5-band .upp.

F,equene y cove<age

Now you ..... probably convinced thai
SV ladto _I...... ha.. a 101: 01 ...
pelienca In "'RDF. Who knows. maybe
there ..nil be anot.... Chanee 10 ImptOVI

our experlence In lhe tulu'"'

I ~

IS nothlng you ean do willi all the build
ings . nd lila deflections. onI'*"- We~
10 lind something 1Ilse. So. _ deelded
thai~ 11...... lhere was • poalll\oe in
dtcatlon atlOuI a part!eul.. ~,eetlon, a
t..... ..nth .. many~ as pouible
f,om nearby ..... WOUld -.;PI 101" lhe
ea' with the beaeon on. We ehoea SOllIe

Channel. on lhe UHF band •• lin... . be
tween Ihe people who would be .aarchlng
a no the o Ulel.l. o f RAAG . ju.t In e ase
some dlrecllon. had to be g iven beck and
lort h. II Itn<T\Odi.le a ction was needed.
lhen lhe telaphone was recommended.

.... lhe days passed by. len U..- _
_a cloM 10 Ilndlng lila ca, . but always
at """ lui rnifllrla the bin:! Md lloom. We
_. gatllng nowllei .......... all 01 a sUlJ.
den one -wng I ftlCIi¥ICI • phone call
lrom Gw SV1OC: "Coma q uick 10 the
Glyfl.da·' pollee lIation!ff (Tha plaee Is
nea' lhe I.irport 01 "'l hIInI.) The next
minuta I Wl a on my • • y.

A"Mng 1.1 Ihe poliee . I.lion. t lound
Gu. wail ing 101 me. a nd he ..plalned
.hOl1ly the .auatlon. Ea rlier Ihe sa ma
evening, Gus h.d been nea, lhe ares 101 .
job when he noticed the carner a l lhe
repeal ...·• Input. So did SV11.A, wtlo was
very eIoea 10 the area., and they started
-.:tI1ng. Quite soon lhey located lhe
sourea oIlhe signal. wl'Ilch wat not on a
ear but . •. on a mcMOIcyele! "'t a gil. ..... I
saw a 5Oct: Honda in the yard oIlhe pollee
station. ... eloeer eumlnatlon ......Ied
SOllIe more delaU• . The ant.."na was •
small wl,e . .Imosl invi,lble, eoming
Ihlough the winds hie ld. The nullo . a KDK
2050, was in a small boo behlno the
Oriv", ·••eal . a nd ••m.1I cab le was
I. a n.len lng lhe PPT \'8fY clOie to lhe ae
cet...atOl. Now it was elN, why we
couldn't locata lhe ca'. Tllere wasn't . ny
ell to locate!

About one .nel • "'It YN" '00. Athen.
Md only one VHF rep8ilt..- lRl} and you
can In\IIglne how imponant It was I(If .....

'The reQOlIt... w•• WOtking line until the
-wng 01 August 1S, 1982- Thlll~h anel
la th 01 AUGu. t __ holidays• .0~

body was out anel lhe <;ity wa l a lmost
empty_ On that _i~ a staady carrier
a~red on the lepeat..- ·a inpul ' rtquen
<;y an(!, 01 <;ou,se. all M Illree mlnut.. the
limar 100Ced the tran .mlller to dlop 011 .
That w8l1l . AIII.."s · ,epeate, wl.l blo<:ked.

It look u. quite a wllile to undllf.tand
wtult WI.I going on. becau&ll on lhe one
hanel . lhe 81gnal in lhe inpul wasn', IN t
Slrong r..lly. anel on the 01"* "-nd. sud'l
a tiling Md _ 1lappeoMj(\ r:.ItQ. Wltll
tile dart....., I"*e w.. nothing _ ooukl
0>.

Next morni~ lhe r.....l... w.. IliIl 011.
and alt... _ phone calli. • group
gathered .t the area lhe signal WI ' <:om
Ing lrom - on the \'8fY same mountain the
repealM Is on. So SV1EM. SVIG H. SV1Jl,
SV1 0 E. a nd SV1PH . ta rted ...,<;lIlng lor
the Inl , udeI' , In about one hou,·. lime .
the y lound It. It was . <;rysl . I-<:ont ro lied
08<;lIIatOl on a small PC board wltll 8 C
batt..-iN. a .tablllling IC 101" lhe po.
8Upply. and a l""a.. wh ip tOl" the anl_
na. TIla unll was vwy cloM to lhe main
road toading to the rae-.I", ail.. t*\ind
a big .tone.

Thl. was lhe It"t laste 01 AROF 101"
Greelt radio amaleu'S. Although lheta
_e many thOughl. about lhe _ . no
more alt.."Uon WI ' paid to it until Sep
tember 9. 1982.

On tllil d.y. Fll was in I.ouble .g.ln.
Thl. lime lhe .mart bolt. wera ev<l<l

smarter, The carrier was on 101 1/2 sacond
IlIYllfY 3 se<:onds. Rl was on all the time.
Imagine how it was to monltOl lhe
'I.jlHt", w.l tlng 101 a call. IISlening 10 lhe
darned Ihlng making Ilka • macldne gun.
"'fI", our li..1 surprise. _ stlrted turning
the beams 10 locate the eani4of. but lheta
was nothing _ c:ouId heal. TI'xI nexl day.
• t..m conaill ing 01 SVIOC. SV1DS.
SV1EX, SV1GH. SV11W. and SV IKA ...
on top 01 the mountain again. If there was
I place wiler. you could hea, lhe earrl1ll,
it was tile reputer .lle Itself . ... 9~I_nl

beam was b'OUghl••nd tlla dl , ectlo n 01
lhe calfler WI., ma rt.ed on a map,

II .1.1 obYIou. thaI Ihe signal was eom
Ing lrom OUtllde "'I hena. but how lit? WI.
decided to cover 1.1 many"... as _
coukl before da SV1...N and SVIAS
_a toOII .ith 101" a eommot. eflort.
FOIltlree 01 tour I\Qun; __e _idling

~ plac. _ could go. eilher dltting 01"
wal ...ing __ dltting w.. impoulble.

With I blg amounl 01 Il.O::k. jusl • little
wh ile be'tQ dart. _Iound lhe araa 01 the
beaeon (within. squa.e mllel some 10
miles outsloe ...then., and Iha neot morn
Ing SV1...N. SV1DS. SV1GH . and SV1P....
along with IWO police olli~. w..e In lhe
. re;l again. 111001< • lillie wh lla lool~
lhe deYietl. wh iCh WI.8 lIiddaon In a 1)uI1I.
Thi. U...... I" Ira".,.,l n ... w•• <;OI,.,.eial
(the Ilansmitting boa,d 01 a ~WOOd

2200 G portat>leII~ T'noIn wu
alSO. Ii",., .,.ermining tile on-and-ooII
state of t.. unit. FOI the po...- aupply.
lhey Md a lruck ballary with 10-Ah ...
pacity! TI'xI whole thing .xospt lhe . nlll>
na a nd battery was In an lei eream boo.

It you think thaI was III. you ..... wrong !
Although for SOllIe time lhere _ . no
proble m•••uddenly one d.y we hIlald
19ain somelhlng leeding inlo Ihe
'epealer', InplJt. BUI. hmmm! Thl, time II
was a movi ng problem'

From lhal day, lhe signal wat on . Imosl
daily. one U...... tOl one houI. _ 01....
U..- 101" IWO 01" IhrM houtI. Of c:oo.IfM, Al
... off ah... t" 11"1 UvM "';nuIM. Our
beI.Ina _e "••1111 Sinoe in "'1,..,._
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The 6(X} Series Micropad and Microdialer is
now offered with a new option - a very func
tional and visual lighted keyboard tha t draws
only 10 rna of current plus the same advanced
designed and rel iability CES has established.
The Micropad and Microdialer have the same
package of features that have made them
unique in the industry . A low current ligh ted
Keyboard is another first from CES.

CES sets the standards
others try to meet...

with Quality Design and Dependability.

CES MICROPADS and MICRODIALERS
with optional low energy LED

Lighted Keyboard.

C!f5 COMMUNICATIONS ELECTRONICS SPECIALTIES. INC.
eP. O . Box 2930, W inter Park , FL 32790 . Phone: (305) 645-0474

.... 462

KII $189.95
wired 5289.95

TU·300
• Rtf'( term inal unit 10 300 bo ud .
·3 Shifts, octlve-lIIte rs, xtc ! AFSK,

FSK, p lus more. kit $219.95
wired $299.95

TU·470
• Full fea tu red RnY to 300 bo ud

p lus CW terminal unit.
• 3 Shifts, ccuve fillers, remote

control. xtor AFSK, FSK , p lus
much m ore.
Suggested reta il price . . $4'9.95

SAlES ONLY

TU·170A
• Single shift RTTY terminal unit.
• x tct AFSK, FSK, o cnve-mters and

more .

fRS-80' RTTYlew
ROM·116 Interface lor mode ll, III,
IV (1 6K MIN).

-rrcdemcrk of TANDY CORP.

1·800·HAM·RTTY
o Flesher Corporation

P.O . BOX 976
..... 23 TOPEKA, K5. 66601

.--- SPECIAL OFFER -----,

TU·170
• Single shift RTTY terminal un it.
• low cost, AFSK, o cnve-tnters.

kit $129.95
wired $199.95

...See List 01 Aclvef/l se,s on pa ge 114



GHz. On lop O' It, he gave 10 many Ell«)
peal'll • new one l<am EAlI, and ' <am CN
on 432 and 1.2 GHz.

Mote p'olllImI .... lound wheI" HI"
was eoncerntd. II w.. diltleutt '0 . Ind ,
place not 100 dl 'ficult, from , IogjSlIeaI
polnt 01 ,,",,*, and InlereslillQlltlOI>Qh tor
lhe OX CQITVIIUOily , We ,.".".,ged 10
ehoose Ihree countriea and Sltrted to
wor1<. on gelling . .... authorlzetions 10 woII<
'rom fflefe . The BV .uthorlties replied to
uS grantlOg penTll"ion for • lG-<!ay QI)8r.

alion from Taipei and o llering us the IS·

alltance 011"" CRA.
BV lepresenll • really good ta rge t 'or

many OX"" , and we ha ppily slarted to
work on II. The alory of Ihe preparal ion o'
the Iflp la long ' nd not 100 Int"resting, bul
'I the end of It we wllre on • plane Ih.t
was landing in T,I..,n.

Custom problema dldn 'l allow ua 10
e lear thl gooda inwned iltefy so _Iell ll'll
equipmenl in a bonded ..,rehouse and
met 101" IhI liral t Ime Tim ChIn BV2AJ9 at
lhe T'ipei interna tional ,uport. II w..
Sunday ,lIlIITIOOI1. September 18, and
Tim'a ..a"" *elcome WIS ' prelude 10 a ll
tNo a$!ialanee that he WII ready to gI..
us, "nd hi r..lty did II.

Al lhe holel another aurjllise: a group o.
members ol lhe China R,dio Associa lion
was waiting lor us. It .... our Idea thaI
Tim was the only ham In BV- no t only the
only aetive ons, bu t also Ihe only on" il\
terested in radlol Thll was no t true. Ws
had the oppollun lly to meet a few ~d·

fime<s and alew ,oung fellows wailing lor
lhe locat aulhorlt les 10 release more II·
censes .

On Monday, Seplember 20. a ftlll getting
III the papera 10 elu, the rig$ and be al ·
lowed to opetllll, we _ e able to put UP a
12Ava and Iiall oper.tions . The 1l'000ga·
lIon was not too good up 10 rnidr>ighl.
Ioeal lima. when INo bend ClpIIr..:I 10
EUlOPf!, and we hid thl opportun ity 10
woII< a 1_ hundred " a t ion$.

On Ihe 21e1, I WIS In Charge of the opec..
a lions and. aliIIII' PUlling up a 2..lemenl
Iribander, I started to work J apan on 15. ln
lhe afternoon, lhe bend WIS starting to be
very good on 20. I had . good opening wllh
VI<. and ZL and lal", on with South Ameri·
ca. 1\ was like belno Ibl" 10 see the g rit)'
line moving from the South Paci fic to th,
lowest p, rt of lhe Amerlc.n continent.nd
then up to tee Caribbean .....

Art", thl l I"" li,.1 s lgn,l lrom lhe
UOIled Slates, Bill "'1MM calling rna. I
*Ot1<ed him 'nd a ,_ others, but not 100
,.".ny Ws _ on l.lIQ-Uency. Bill e.lled
maagain 'nd told me thaf he was lNasing
tile I'I'>IISUOI on IhI Ioeal repealers, so It
wat just . "", lIer o ' . f.- minutes tOgel.

•

BLUE TEAM OXPEOlTlON

It ' II a t. rted ,t the end o . 1982 wilen lhe
group o lllall,n OX"'s that 'ounded t.... OX
BllJe Team under the J)l8Sidency of sergio
IU Q deelded 10 organlzll , COUple o' •••
pedltions: one lor UHF and SHF 'nd one
lor HI" enU'usill" .

For the I"" Cl'IOiee. it was~ MSy to
OOIrviroce ENY 10 organize it. In feet , No
-.. to NOIIII Alriel ' nd managed to get
INo world record on 1.2 GHz 'nd on 10

Another..-y act i.. ham Irom S. Mttlno
is Pliler T1N. whO slllled h is .ctlvily on
thl HF bands three yeara aoo· He 'una.
TS-83OS to, U......ement tribander yegl
a nd has also, 7-MHz loop and a 3.~M~

in-...rted .....
T_ sl,lIons which a re act iYB on 14"

MHz ' rom 1.1I 1. mano are T77J and T72ZR.
Look for them, IS lh"ir slgnall s hou ld
have a very long a pan ' rom t hoaa helghll.

QSL carda 'o r the S. Marino ersw
should be sent to Ihe Radio Club S . Marl·
no, Post Box n. I , 47031 S. M,rino CIIt'.
Repubbllea dl S, Mlrino.

The ,ddres_ of the mosl aeliwe HI"
stlllons , ..: Anlonio '1'onyR Ceeco!i
mc, Via Cafllfe, 67 Pennk:clol&, <17031
Repubbllea ojj S. M,rlno. and Piergioo-anni
'· PIII...- Volpinari T1N. Via G. GiaeomlBl
5071!>t, <17031 F'ltpubbliel d i S . Marino.

Should you happen to Ira Y81 in INo
ne;ghbomood o f Mt. rueoe. please donl
miss rMllt lllQlhI m boys. You .. III hawe
a frlendl, welcome, and alop there you
wlfl enjoy anc ient Itmosplleres. great
sighll. and I"t bul not least.' graat wIllte
wi", togelher with reetesue Italian 1000s .

dBlUXR

-

Roll. E.,bod,whO has moM him wu de
IlgI'Ited, find ing , ""'Y lriendly . nd modesl
bop. HI I" ,..1 CW enlhusi..I, 'nd hia ef·
lort gl'llng • IIIl'W CO\lntry 10 .. ,.".ny hams
" lIOIllbll eround the world I. eon limlld
by tNo Il nt..lie numbllr 01 15,000 QSOs
m,dl In 19621

The T17C rig la I T&820S 101i0wed by ,
kW home.b<"w Impllfler, ,nd thl ,nt"nna
la a rotary Iwo-elemenl dllta loo p lor 10,
15, . nd 20 netere. He ueea aoms dipol es
lor Ih. LF ba.nds.nd hIS s larted 10 Ixperl·
menl with t"" 16Q.meter ba.nd. BoYI, k~
your Mr. open lor. vtIfY ra rl one on IhI
lop band!

-
tr,lIIe ltoer.; lhoua'nd' of l*lOIe come 10
¥l"1 1"-~Imonu",*," and 10 enjoy
I.. ...". ¥l st.. 10 1"- Adri,lIe SN.

ArMI...., r*'lo i' ~.a .,. -.etM on MI.
Tllaroo:: II" rullld ~ I" T'I mmuniea
IIQIq ~nmenl In INo l*-.orI oIltle 0.
~menI Depuly hilNell, and ~ INo Dl
rector oI lNo PIlat 0tIa. J ...I recently ,
pI'OpOHI for oIflel,l ruIN hn bMn i.
'ued, """leh wUI ~ r,tllled MlOO.

Some )'Mr, 'go. the S. M,rlno r..ms
founded Itle ARRSM tA..oelazlone Rlldio
'miltorl Repubbl~ S. M"Ino), whleh bet
e.me e membllr of IARU Jenu,ry 30, 1981.
The ARRSM presldlnt I' thl , enlor r.dlo
,m'leul of thl group, Marlo Grazl,nl
T77B {formllf!Y M1Bl, 'nd Tony ceeeeu
T77C 1, ttle dynam le Me..t.ry.

(The old 'nd unoff le lal p"lllx, 1.1I1 , bet
e.,.,.. t.... otllel .1 T7 In April, 1lli83.)

Aetuelly. therl ,r. 10 I~ted .ma·
1__ in S. M.rlno, but l'-to I. ,Iso ,n
"-Ih Ital ion, lNo oIflelal redlo elub'l
T71A, dedictled 10 INo rNIT\Ol, 01 CarT-.
00 Frenelnl M1A. Thll '1'lIon ..... 1I be toe>
tM only onee per~ for MIlTllI lime 'nd
_ u,IIy, QlMSI oper.lon ..... 11 ~ ~I·

led OflIy on en in¥it.tlon bull.

The well knowtl OX,.".n Tony me (lor
mtfly M1C) II the moal tetl" HF oper,tor
I,om ttlere. He I. likely 10 r.lse 1._
doul pileups whln h i' hu.ky .lg".,1 'PO
pe.r. on the bendl. Tony he. belIIl tellvtl
lor 10 years,.nd hll log .portl more Ih,n
62,000esOs, In ..ar.ge of 8.21< asOs per
yetrl Th,re no! b'd lor' r... cou nlry like
S.Merlno l

lony holds, 5BOXoo, • WAZ, 'nd •
WAS .werd; he needl only one e.rd 10 ~
e1ecled in Ihli OX Otympu. e.lllld Honor

T7TC'a 2-.1elMflf iMl/I loop Illtlnn,. In /1'1 ~"ItC~ arll BV2B. Mlrco 12NYN, Mltrio 12MQP, and Enzo 12BVS.
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(602) 998-1151

* Circular LED
Display

* OptIonal Digital
Display* Optional Serial
Interlace

* 12 VDC Operation* 90 Day Warranty

5540 E. Charter Oak,
Scottsdale, AZ 85254

See Data Sheet for surge limit ations.

Protect sensitive solid state and tube
type corrcooerrts from high-surge vott
ages produced by nearby lightn ing
strikes. high wind and static build-up.
Even distant storm fronts can cause
damaging surges without warning or
time for grounding,
Standard air-gap devices are ineffective
due to their erraticperformance. Transi
Trap's replaceable Arc-Plug'· cartridge
utilizes a special ceramic qas-filled tube
with precisely ta ilored firing speed and
level. safelyby-passing surges toground.
Fires thousands of t imes.
Trensi-Trap Protectors are the first
devices in the industry designed with
"isorated ground" - keeps damaging
arc-energy off the chassis and routes it
directly to ground.

Don't hook up your coa x wtthout one!
The 200 W models are most sensiti'Je. best
for RCVRS and XCVRS. 2 kW lliOdels de
signed for ~rfiers. For maximtm pr0
tection use both. 'Mth 200 W model
between XCVR and AMP. All mocIels include
Arc·Plug cartridge.

UHF ·i·type ·· Connectors:
MODEL LT. UHF·twe. 200 W
output at SO dims $19 .95

MODEL tn. UHF·twe. 2 kW
output at SO dims $Z4.95

Super Ruggedized Super Low Loss
Models (0.1 dB at 500 MHz).
for use through VHFIUHF. with UHF
connectors:
MODEL R·T. 200 W output at
SO otrns $29.95

MODEL HV. 2 kW output at
SOohrns S3~5

At your Alpha Delta dealer. Or order direct in U.s.; add $2 for postage and
handling. MasterCard and VISA accepted. Ohio residents add Sales Tax.

wit h Transi-Trap'" Surge Protectors

DIRECTION FllYDllYG?

R·T. HV Mark IJ Series
ltolso ••, iltoble with N-t yP'l conl>lct.....j

* Doppler Direction
Finding* No Receiver Mods

* Mobile or Fixed
* Kits or

Assembled Units
* 135-165 MHz

Standard Range

New Te<:hno l~y (patent pending) converts any VHF FM receiver into an advanced
Dopp ler Di rect ion Finder. Si mply plug into receiver's antenna and external speaker
jacks. Use any fou r omn idi rect ional antennas. low noise, high sensitivity for weak
signal detection . Kits from $270. Assembled units and antennas also available. Call or
write for full details and pnces.PDOPPLER SYSTEMS,

PO Bo x 571. Centervill e, Ohio 45459 • (5 13) 435·4772

P.O. Bo x 06017
Ft. Mye rs . Fl33906
Call (8131936-2397

•
JAN CRYSTALS

FILTER CASCADING

Quality Crystals Avai lable tor
Communications Industry

Marine VHF Scanners
Amateur Bands CB Standard
Microprocessor CB Specials

" Just One or Hundreds"

CONSIDER THESE KIT f EATURES
• E.,y ins,,".a tion-30 minute a_. Ot'.
• No drilling Of • .,..;tdling; si mple alignment
o 16 poles oII1U""",, yield':

Filter Sl'Iape Factor at 1'11'11'1 as 1.19 .
Ultlmale Relect lo n better tnan 100dB
Wor~ . wonders on SSB; Improve. ew,

o Compen.ates lo r Filler I n~lon 101 ' .
o Complele In$lrueliOns. Clea r d iagflml.
o Inc ludes FiU....Ad an ""Iltded p;I" l .
o FiIS.1I modlIls of Sel'les_any leller
o All Flltelll 8-poIe-Guarante«l One V..r.

FOX TANGO CORPORATION
Box 159445, W. p.lm Such Fl 33416

(3051 683·9587

Our low prices result from mod
ern equipment and technology.
efficient trained employees . and
low sales costs. Call us .

Get this
catalog
to SAVE
MONEY!
It's free!

t1 GO FOX·TANGO- TO BE SURE!

~
'l"'" I ' Order by MIll or Telephone.

-,~~~ AUTHORIZED EUROPEA N AGENTS
- T Scandin.... M ICROTE C. Makwllln ~ ,

., ,,: ~ 3200. Sandel lo l'll . NORWAY
Oll>er; INGO,MPEX. Po" 'act> 2" "9.

..-88 0-8010. InooISI~t . W GERMANY

n. most eot l-.! lectivll "'Iy 10 improve the J.elech~lly of
ally lecei_-old or new- II to imprOWl ,l s lF filtering, A
Fo.·Ta noo Cn e.ding Kit put l a tligtl-quailly . teeps lded
a·pole filler In ael lea with your present fll t l:lr(s}, both SSB
and CWo The result is neercwer Bandwidth and belle<
Shape Factor, both of which dramallc. lly red ..ce adla·
cent channel aRM-a ,*"sity in today'. c rowded......

SP ECIFY KIT WANTED WHEN ORDERING

YAESU FT101 sao. FT101ZD $15; FT101 sao; F'T901 /1, $10,
fRl 01 seo (1111'" only~ KENWOOD TS52OrFl59i $15,
T5320 $15: TSlI3019301R820 SUO (Two FIIIII'II ~ HEATH
S8 104A $65.

Shlpplng n (AI. $5) o..-r.... $10. f l sa... Tn 5 'K..

In addit ion to 1!'Ie above. FOX·TANGO . Ioel<s a wide Unt
01 seo SSe. cw, and AM 8-poIe fillers lor VIe$u. Ken
-.ood. Ou.ke fUC and 1~1.... a nd HUIl'lk ,1. Also. Sf*::11I
Ill'.......... 10 orOlor. Senct speca for Quale.
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN .
MATCHES EVERYTHING FROM 1.8 to 30 MHz.

$99.95 MFH"O
NEW

FEATURES

MFJ'. tntesl ulllnlliuner packs In plenty of new futures!
• New Styling! Brusnee aluminum front. All metal cabinet.
• New SWRlWattmtttr! More accurate , Switch selectable
300/30 wan ranges. Read lorwarCl/ retlected power.
• N.. Ant.nna Switch! Front panel mounted. Select 2 coax
lines, direct or through tuner . random wirelbalanced line or
tuner l.Yypass lor dummy load.
• New , lrwound Inductor! Larger more etneent 12 position air
wound inductor gives lower losses and more watts out . Run up
10300 wans RF power output. Matches everything from 1.8 to
30 MHz: dipoles. inverted vee , random wires . verticals, mobile
wtlips, beams . balanced and coax lines, Built-in ,n balun for
balanced lines. t(XXlV capacitor spacing Black, 11x3x7 inches.
Works with all sclid state or lube rigs. Easy to use, anywhere .

~I

-

Du.1 fIlt.r1 givi unm.tchld p.rfarm.ncI'
The primary fil ter lets yOlJ peak , notcn. low
pass or high pass with extra steep skirts .
Auxiliary utter gives 70 db notCh, 40 Hz peak .
Both liIters tune from :lOO to J(XXl Hz with
variable bandwidth from -40 Hz to nearly Ilat.
Constant output as banclwlilth is varied; linear
Irequency control. Switchable noise limiter for
impulse noise. Simulated stereo sound fOr CW
lets ears and mind reject aRM. Inputs lor 2 rigs.
Plugs Into phone jack . Two watts lor speaker.
Off bypasses filter. 9-18 VDC Of 110 VAC with
optional adapter, MFJ-1312. $9,95,

1 KW DUMMY L2f,~so $34.95
Tllnl liP flrt, Ixttnd , - •
life of fllllla, I'ICIIICt
ORM I Ratecl1KW CW ~ "" .._ .... I
or 2KW PE P IOf 10 min- --
utes. Half raling IOf 20
minutes, ecnunuccs at
200 W CW, -400 W PEP. -- ~ --:.

VSWR under 1.2 to 30 J
MHz, 1.5 to 300 MHz. I
Oil contains no PCB, '=:::.:::::::~~
50 ohm non·lnductive resistor . salety vent.
Carrying handle. 7Vzx6V. In.

•

--" '"' ~ ...
.~ .:-- 0
<0, ,,-,.-.._. ....-.

VHF SWR/WATTMETER
MFJ"" $29.95Low""

VHF SWR!
Wlttmeterl'I"" SWll
(14 to 170 MHz)
and forward /
reflected power
at 2 meters. Has 30 anc! X() watts scales. Also
read relative field strength. -4xlx3 In.

MFJ/BENCHER I5EYER
COMBO

MFJ-422

$99.95
Thl bitt 01 !I
.11 CW world..
a deluxe MFJ Keyer in a compac nfiguration
tnat trts right on the Benchef iambic paddle !
MFJ Keyer ' small in Size, big in features , Curtis
11044 IC, adjustable weight and tone. froot panel
volume and speed controls (8-50 WPMI. Built 
in dot-dash memories . Speaker, silletone, anc!
pysh burton selection of semi'automatlc/tune
or automatic modes. Solid state keying. Benther
paddle Is fUlly aqustame: heavy steel base with
non-skid teet. Uses 9 V battery or 110 VAC with
optional adapter , Mf J-l 305. $9,95,

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER
Tum your aynttlll lllll telnnlnll $39,95
2 meter hlndhlld Into. hot Policl/ ~ . MFJ
Fll'IIWuUllr bind telnnlr! ·113
144-148 MHz handheills
receive Police/fire on 154·
158 MHz with cirecttre
Quency readout. Hear
NOAA maritime coastal
plus more on 160-164 MHz.
Converter mounts between
handhelll and rubber llutky .
Feeotbru allows simultaneous
scanning 01both 2 meters
and Pol ice/fire bands. No
missed calls. Crystal con trolled . Bypass/Off
switch allows transmining (up 10 5 watts). Use
AAA battery . 2l4xl'hx1 'h in. BNC coenectcrs.

!lInd .nd nulVI computlrlzed Rm/ASCII/
CW with !)I'rty .ny plnon.1computlr (VIC·20,
Apple, TRS-SOC, Atart, TI '99, Commodore 64,
etc.j. Use Kantron lcs or most other RTTY/ CW
software. Copies both mark and space. any shift
(Including 170. 425, 850 Hz) and any speed (5-100
WPM RTTY/CW, 300 baud ASCI I). Sharp 8 pole
active liIter IOf CW and 170 Hz shift. sends 170.
850 Hz shift. Normal/Reverse switch eliminates
retuning. Automatic noise limiter. Kantronics
compatiblesocket plus exclusive general purpose
socket.llxll4x6 in. 12-15 VDC or 110 VAC with
adapter, MfJ-1312, $9.95.

INDOOR TUNED ACTIVE
ANTENNA
"Wond Gr'lbbtr" rivet. or IxCMda ...Dtlon
of OlIbtdl lonll wires! unique tuned Active
Antenna minimizes intermod, improves select
ivity, reduces noise outside tuned band, mn
functions as preselector withexternal antennas
Covers 0.3-30 MHz. Telescoping antenna
Tune, Band . Gain,
On-ott bypaSS controls.
6xlx6 in.Uses 9V
battery , 9-18 VDC or
110VACwithadapler. $
MFJ-1312. $9.95.

....,.,., ... - .- .-. - -_ .........•• -=_ • • • ,. • ,.... -_.-
e_ . - I ;. - .

RX NOISE
BRIDGE . ~ .

MlXlmlli :.O~i·() ~
your .ntlnn. - -.._. - _ .-
ptrforlNlncll $59.95 'MFJ-202B
Tells whether to shorten Of lengthen antenna tor
minimum SWR . Measure resonant frequency,
radiation resistance and reactance.
New Futum : Indivillually calibrated resistance
scale , expanded capacitance range (1:150 pfl.
Built-in range extender lor measurements be
yond scale reactings. 1-100 MHz. Comprehensive
manual. Use 9 V banery. lx4x4ln. •

RTTY/ASCII/CW COMPUTER
INTERFACE MFJ·122,$99.95

I

fS
TO OROER OR FOR YOuR NEAREST
OEALER, CAU TOU.fREE

800·647·1800.call 601 ,""""
in Miss. and outside conllnental USA
Telex 53-4500 MfJ STKV

MFJ _.
MFJ ENTERPRISES,INC.

811 414, MlllllllppI StltI, MS 3I7IZ L --'

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
DIUGATION.IF NGT DEUGHTEO, RETURN WITK
IN. DAYS FOR PROMI'T REFUND (LEU SHIPPING).
• 01ll)'Nf . I enll guarantee · M* In USA.
• MtJ S4.110 each shippinglllandUng • tall .....
tw frII cttlili. .... ,. po I Seta.
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I ASCII I AMTOR I CW

ER INTERFACES

•- ,-.....
MFI "TTY C"N

COMPUTE" INTE"'ACE

•

U.. your
piI ..... compu1Il' MFJ.l225 pll,. MfJ-1Z50
and communicatlOl"ll .,. MF....1251 • .•.
receivtlf to receive commercial, military antl amateur
Rny/ASCIIIAMTOR/ CW traffic.

Plug. betw..n rmiwif .nd VIe-a, Awle, TRS
SOC, Atarl. T1-99. CommOdore 64 and most other
personal computers. Requires appropriate software.

Un MFJ(III tbl. tel), Kantronlcs, AEA and most
other RllY/ASCII/AMTOR/CW software.

CIpI....IIhiftI.nd.af~II dl. Twin LED Indleatorl
makes tuning easy, poslllvt. Normal /ReYer" SWI tch
eliminates tuning tor itWetted RnY. Spea'*" out
jack. Includes cable to Inter1ace MfJ-1224 to YIC-20
or Commodorl 64. 4fu1Y1lt4Y1lnchr11. 12-15 VDC or
110 VAC with optional adlpl8", MFJ-1312, $9.95.

...- --- _...
• • •-- .- ...,.

--
• ~-

MFJ Software plus MFJ Interf_lor VIC-20/e-64
Softw.re urtridge . ion., $49.95. Ordlr MFJ.12501MFJ·1224 $ 129 95
for VIC·20, MFJ·125l1MFJ.1224 for Commodllf'l 64.
Includes cable to Intert.ce MFJ·1Z24 to VIC·2D or C-64.

GENERAL PURPOSE RTTY/ASCIII
AMTOR/CW COMPUTER INTERFACE
Lets you send and receivecornputerized RTTY/ASCII/AMTOR/CW. Copies
all shifts and all speeds. Copies on both mark and SplICe. Sharp a pole active
filter for 170 Hz shift and CWo Plugs between your rig and VIe-20, Apple,
TR5-aOC, Atarl, TI-99, Commodore 64 or most other personal computers.
Use. MFJ, Kantronics software and most other RTTYICW software.

Ntw MFJ·1Z24 RTTY/ ASCII/ AMTORlCW Com- Auto""tI~ ttlCklng copies drlnlng signal.
puter Int,r1lell lets you use your personal computer Ell( Z2II6 aln. glnltllot gives phase conti nuous
as a computerized lull featured RnyIASCIi/ AFS I< tones. Standard 2125 Hz mark and 2295/2975
AMTQR/ CW station lor sending and receiving . Plugs Hz spate. Mia optlone tine: AFSKout, AFSK ground,
between rig and VIC-2Q. Apple , TRS-BOC , Alarl , m out and Pll ground .
n ·99, Commodore 64 and most others. FSK kIyIng ovtput Plus and minus CW keying.

U.. MFJ (III MF....1250/U$1 ......) software lor CW transmit LED. Exllll"nal CW key jack.
VIC-20, Commodore 64 and KantronlCS tor Apple, Klntronlcs c:ompIUbie IOCkIt.
TR&«lC, Atar! , 11-99 and most other sotlwafe tor Elcl...... gil""" pu..,... ... allows Interfac-
Rny/ ASCII/AMTOR/CW. Ing III nearly an, personal computer wtth most appro--

bay, pI$I1tvI tulling with lwtn LED Indlcator1. prlate sottwate. Available nL lines: RnY demOd
Copy I"Y sIIIft (170,425,850 Hz and all otner shifts) out, CWdBmOd out . C\Y-ID Input, +5 VOC, ground.

and any speed (5-100 WPM Rny/ CWand up III XXI Al l signal lines are btrfIlll"ed and can be invertcld
baud ASCii). using an Intlll"na1 DIP switch.

CopIli on botIIllllrtt.nIl 'IJICI, IlO1 ITlafk oniy or U" a.1to "'n..... wItIl A$IPh, RAKWIth VIC-2Q,
space onl" III Improve copy undlll" adverse condltlOl"ll. Clay Abrams with TR5-8OC, N4EUwith TRHO III ,

SlIIllll pol. 170 Hz .b/fVCW K1t'II nn. gives IV. Some compulMS with some software ma, require
good copy under aowded , fading and weak signal some external components.
conditions. Automatic noise limiter suppress stanc MItII ClblrIIt. Brushed alum. Iront. axnb6 In .
crashes lor better copy. 12-15 VDC or 110 VAC with adapter, MFJ·1312,$9.95.

Hormal/R.VfllllWlteh eli minates rltunlng. +250 I MFJ.tZZa sa. RI-DlIdI... MN-tD4. 1
VDC loop output drjvllS RllVmachine. Speaker Jack. ,. ,

CW INTERFACE CARTRIDGE
NEW FOR VIC-20/C-64

\ - $ 39 95,
HIgII perfInMllCI CW

l.tIff car1l1l:Ige. GIYlls....................
MF....l221 under weak, crowded, noisy

conditions. 'HorkS lOr bOth VIC-2Q and Commodore
64. Plugs Inlll user 's port.

4 pole 1QlJ Hz bendwllftl.,.lC1M nltw. 8CO Hz
center frequency. 3 pole active Iowpass post detection
filter . exclusive automatic tracking comparator.

Plu••nd mlnu. CW kIyIng. AudIo in, speaker out
lacks. I'owefed by computer.

Includes Bille lI.tlng of CW transmit/receive pro
gram.Avaiiabie on cassette tape, MFJ-1252(VIC-2Q)
or MFJ-l253(C-64),$4.95and on sol1ware canrldge,
MFJ-I254 (VIC-2Q) or MFJ-I255 (C-64),$19.95.

You u n . 1ID UII MF....1Z511 (VIC- 0) or MFJ-1251
(C-64). $49.95 een . RTTY/ ASCIi/CW software cart
ridge. Of use Kanl ron iCS, AEA and others.

AI.. copy Rm with Slngle tone detect ion.

MFJ.1221

$69 95

MFJ INTERFACE plus MFJ
SOFTWARE CARTRIDGE

lor vIe-a or CommoOorlM,
MFJ.l228 PLUS MFJ.1250 $ 99 95
or MFJ·1251lor one low prICi Save $20.00

RTTYI ACSIII AMTOR/CW r--::::-===-:-::-::':":'===:-::==~:-==':"":""""
INTERFACE
CARTRIDGE

FOR
VIC-20/C-64

NE

P••lrful MfJ 1CIftwI...
car1I1dge lOr VIC-2Q (MFJ
1250, $49,95)and Commodore 64 (MFJ-12S1,$49.95).
P1ugs lnlll expanslon port. DI't'eloped Ely MFJ.

F..u. Rm/ASCIVCW send and rec:etve, spilt
screen display, type aheacl btrfIer, message ;JOrts,
status display, automatic: CWspeed trICkIng, pao-allel
prlntlll" cumpatlblltty plus moch morll .

Most vtrutlll Rm/
ASCII/AMTORlCW Intl r·
IKI urtt1dg1 available tor
VIC·2Q and Commodore
64. Gives you more teatures. more performance,
more value tor your money than a"y oltler Interlace
cartridge available .

SIme IntIttKI urtrldgl workS IOf bOth VIC-2Q and
CommodOre 64, Plugs into user's port.

C..... fnm wide mtIty 01 AnY/ASCIi /CW,
even AMTOA software. You are not married to one
on-ooard software pacIcage. Use MFJ, Kantronlcs,
AEA plus most othef soltware e:artrldOfl, tape Of disk.

150 Hz and 170 Hz shiftS on recel\'! Ind transmit.
HII IIIIrtt Ind lpace outpub tor scope tuning .
NorllllllRl"ilnllWltl:b eli mll'lat8S retuning.
Trul dUll ~blnnllllllrtt Ind.paw ICttVIllltlrt and

automatic Ihrestlold correctIon gl\'!s good copy wnen
one tOflllls obliterated by aRM Of selectl\'! fading.

Ell', POIltlVlwning with twin LED IndlcatOfS.
NalTOW" Hz activt CW lilt&!" . Automatic pn.
EDr zmJ sine generatOf tor AFSK output.
ShIIldid XCVR AFSKlm InDrfm ClbtI pvvId-

ed. Plus Of minus CW keyed output. FSK out.
PowIrtd by cempWr(few mA.I,no power adapl8"

to blty Of extra wire III C1angle or p/clI up/radiate RFI.
GinllJPOIY PCI.Aluminum eneIOSJxe.4fu4ful " .

SOFTWARECARTRIDGE FOR
VIC·20 /C-64 MFJ.,25GIMFJ.'25'

$49 95

SUPER RTTY FILTER
$ MFJ.~5 ~~""39 .....<>3Nl'V1"I1II_""" n,TP.. - . ---s,,,, RTTY "" IA . ... ..,.~" •
filler greatly -:!:.. • !~:;,..
Improves copy under
crowded. lading and weak slgnalcondltlons.tmprOYeS
.try Rny receiving syst&m. 8 pole bandpass active
lilter tor 170 Hz sbln (212512295 Hzmark/space). 2lll
or 400 Hzllandwidths. AutomatIc noise limiter. Audio
In, speaker out jacks. On/oM!bypaSS SWItch. "ON"
LED. 12 VDC or 110 VAC with optional AC adapter,
MfJ-1312, $9.95. 3x4xl Inch alumInum cabinet.

TO ORDER DR fOR 'OUR NEAREST
OtALfl. CAll TOU.fIU

IDO·647·lIDO. call $l1.323-5lJ6ll
In Miss. ana outsloe continental USA
Telex S3-<t5fKl MfJ STKV

MFJ
MFJ ENTERPRISES,INC....9

Box 494, Mississippi Stlte, MS 39762 L .....J

ORDER AN' f'RDOUCT FROM MFJ AND TR' [T-NO
OIUGAnON.IF NOT OEUOHTEO, RETURN WITH
IN. DAVI FOR ""OM'" RE FUND {LEU SHI",NOj,
• A,. year I Fl I ft, ..1guarilntee • Made In USA.
• Add S4. OO each sbipplnglhanclllng • c.llltwrtll
fw hi ClbIDII, ftII" lQlJ preducts.
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THESE COULD BE THE
KEYS TO YOUR FUTURE

Call<lda &- Mexico $20 ,97, F~ig>! s..>(1lCfI $17 97, I jI<e<>/ ",,/y, US til"'" dm"," 0" US ~

b,,". fOIeig>! a""""I. pk<Dt ,""..,.... PIf<ar al/ov Ii '" 8 ......h (01 <kll~ry ;;:

o CHECKIMO 0 MC 0 AE 0 VISA 0 BILL ME

Commodore 64 and VlC·ZO
owners are one of the largest

groups of computerists today.
Enjoy the benefits of this with

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

R UN today and get a 13th
issue free with your prepaid

f'rIII"e-* order [check or credit card)---._ of only 517.97. Send in the
~ ....,.. coupon or call toll free
~~.. 1·8()()'258-5473. In N.H . call
~ 1.9U~71~ _

\..-~ I Send me a subscription to R UN for only $17.97 per
I year. [ understand that with payment enclosed or
I credit card order I will receive a FREE issue making a
I total of 13 issues for $17.97. Save $2.00 off the basic rate!
I
I
II oanl" exp.date _

i signeture ---------------

I ~,-------------- _

I """''''- --- - - - - - - --- -
I city' .state,_ -'Zlp' _

I
I
I
I R UN· Box 954 • Farmingdale, NY 11737l ~

Unlock all the potential of your
Commodore 64 and VlC·ZO' with
RUN .

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

Enjoy key features like these:

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

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

machine work smart.
• Unique applications broaden your scope.

Here's a system-specific magazine written with
you in mind. Written by and for the reader to give
time-saving, money-saving hints. You' ll get instruc
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions. Most
of all though, you 'll have fun.
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PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPROMs
personal ized for each purchaser. Re
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, year guarantee 01 hardware/soft·
warelAX.25 standard AS232 serial ASCII
at any user baud rate.AS232 HOLC lor 202
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EPROMs
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IPA Reside nl$ add 6% sa les 1...1

Now A VlI ilab"_A «>mmere~1 version of tna GMS
401. Oftl,_ to e"'r~ <If> 10 an<! Ineludlnt tna
com......clll 1 5 VOlt Nlc.ad paet<s. 1139 .00 p iUS
..m, S"I!>PI", .nd mOdu le cost lis tna GMS '01.

ICOM TEN-TEe YAUU
IC2AT .•••.•••..••. _•.. . . . $219 CotMor .••••.•••...•..•• $1.019 FT206R .....••..•.•..••... $284
'C02AT .••.•.............. $319 Argosyll .••.••••.......... S529 FT230R ••..•••............ S289
IC25A _••••................ $319 2591 2mHT $289 FT726R $729
IC~ $3019 saleMe51.11Oft $<119 fT290R ..........•........ S359
le21A c.ll AmEN FTn .•.•..•••..•....•..... S539
tC 730 $599 PCS-300 •................. $279 NEW-FT757GX call
IC70tS $899 ~0&800 $289 FTl02 S899
ICTS1 $1.239 PCS43OO ........••. ...•.. $349 FT980 $1.339
R1O $599 n-ONE Call

WES TECH ElECTRONICS is your d".I"r lor Tftn-TftC, ICOM, Ya"su. AZd$n.
Asrron. Hy-Ga in, Cushcralt. Burtftrnuf, B"ne/l"r, Yibropl" )f . Ny,,·Y,kmg. MFJ,
Dall",a. Kantronics. Digim')f , and morlt. Fr"" shipping (UPS brown) on p,,,paid

"
"!lP ord"rs (Cash," r's ChftCkfM.O.). Pric"s and availability sub;"ct to ch.ng"; pl"as"

call for 18I" st 'n formafion.

ATE 286, PRESQUE ISLE PLAZA. PITTSBURGH, PA 15239

~~~~~C~A~L~L~(4:'~2 ) 733-1555 MT&W 10-6 Th&F 10-8 Sat ' 0-2

73 MagaZine • March, 1984 83



Ed L.:mdefeld ~V8DCC

J135 Durham Circle
M.m i/lon OH 44b46

Take the Two-Tone Challenge
Does your transmitter put out a clean signal?

Build this two-tone audio generator and find out.

Fig. 1. A versatile two-tone generator.
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A" Two-Tone Test" is gen
eral ly ack nowledged to

be the most conven ient and
accurate method of check
ing the adjustment and op
eration of an amateur SSB
transmitter. Improper bias,
non linearity, overload, and
spurious osci ll at ions are all
revealed by this method.
Two-tone testing also has
the advantage of test ing the

who le system from micro
phone to antenna If there is
no frequency instabil ity, a
t ransmitter showing a good
two-tone test is almost cer
tain to rad iate a high-quality
signal.

A two-tone test signal can
be produced wit h a single
audio tone by inserting the
proper amount of carr ier to
provide the beating Irequen-

cv. Th is arrangeme nt is
somewhat aw kward at best.
and many transmitters have
no convenient prov ision for
insert ing specif ic amounts
of carrier in the SS B mode.
An audio generator that wi ll
produce two aud io tones
and can be plugged into the
m icrophone jack is an excel
lent method of setting up fo r
this test. Such a generator is

not complicated or expen
sive; it can be const ructed in
an evening or two, and every
part and piece is available at
your loca l Radio Shack
store.

Circuit Details

The only active circuit
element in the generator is
le1 , an lM324 quad op amp.
One sect ion of the chi p
(IC1A) is connected as a
tw in-tee audio oscillator.
This is a very simple ci rcuit,
the basic oscillator consist 
ing of the op-amp section,
three capac ito rs. and three
resistors. The SDk potenti
ometer, R2, is used to vary
the frequen cy of this osci l
lator over the range of
440-1750 Hz. The 1k resisto r,
R3, places a lower limit on
the effective resistance of
R2. This ensures that the os
cillator wi ll run at all set
t ings of R2.

This rud imentary method
of changing the frequency
of the osci llator by varying
only one resistor results in
the osci llator output in 
creasing in ampl itude as the
frequency is increased. Ad-



Component side of board, ready for essemblv.

vantage is taken of this char
acterist ic in the double-sec
tion RC fi lter follow ing t he
oscill ator. The fil ter cleans
up what distort ion is present
at the oscil lator output, and
the increasing attenuat ion
of the fi lter at the higher f re
quenc ies compensates for
d ifferences in osci l la tor
leve l. The result is a nice
sine wave of nearly cons tant
level at the output of the
f i lter.

The second sect ion of the
chip (1C1 B) repeats the cir
cuit of the oscillator just de
scribed but w ithout the vari
ab le f requency feature and
wi th circuit values selected
to give a fixed frequency of
1775 Hz. A single-section RC
f il ter is used for th is osci l
lator. This results in less at
tenuat ion, ensuring that the
signal level on the balance
potentiometer, R1l, is al 
ways greater than that of the
first osc il lator. R12 is used to
set the amplitude of the sec
ond oscillator to equal ex
actly t hat o f t he fi rst
oscil lator.

The signal from both os
cillators is now applied to
the noninverting input of op
amp sect ion IC1 D. This sec
tion is connected as a volt
age follower . It provides no
gain but has a very high-in
put impedance. The voltage
fo llower is fo llowed by an
ampli fier stage ( IC1C) to
raise the leve l to the output
connector.

The second osci llator has
a switch, SW1, ganged to the
balance contro l. W hen the
balance control is tu rned
fu lly to the off pos ition,
opening SW1, the second os
cil lator is disabled whi le the
f irst oscil lator output is still
available at the output con
nector. It now functions as a
norm al aud io generator
over its f requency range.
This additional feature is
quite useful as the wave
form is good, with a maxi
mum ou tpu t leve l of 400
mY peak-to-peak.

Construction
The generator was con

structed on a pr inted circu it

board ava ilable at Radio
Shack stores. (They list it as
a " Dual IC board " ; see Parts
List.) Since this board is very
slightly too long to f it prop
erly in the housing specif ied,
it is suggested t hat about
1/32" o r so be fi led from
eac h end of the board be
fore cons t ruction is begun
and the board fitted to the
housing.

At these frequencies, lay
out is not cri t ical. The board
has provision for two lO-pin
integrated circuits. As we
are using only one 14-pin
chip, there are plenty of t ie
points to which to run com
ponent leads. I found it con
venient to mount the socket
and position the ch ip so that
pins 1 through 7 were to
ward the center of the
board. As the two oscillator
sect ions have the greatest
component density, this po
sitioning allowed the oscil 
lator components to spi ll
over to the otherwise-un
used section of the board
There are enough pads and
holes to give eac h .compo
nent lead a home, and with a
l itt le planning ahead, a neat
layout can be ach ieved.

A few words for the inex
perienced: In planning the
layout, make an effort to
have the physical compo
nents fol low the layout of
the schematic as wel l as you
can Th is m akes troub le
shooting less confusing. Al 
though It is nice to see all re
sistors lying flat on the
board, do not be afra id to
mount them vert ical ly if it is
convenient or wi ll improve
the layout. With d iscretion,
bare-wire jumpers m ay be
used on the solder side of
the board. For example, a
w ire jumper fro m pin 5 to
pin 10 on the solder side of
the board saves going all
around the chip. I dedicated
o ne of the center traces as a
ground bu s. Stranded wire is
needed for the runs to the
controls. The holes around
the edge of the board are
larger than the holes for
components . Try to arrange
to have the stranded wi re to

the controls go to these
l a rge r ho les. D o n't be
ashamed of a few jumpers
to get from here to there.
When using an all -purpose
board lik e t his, a few
jumpers are hard to avoid.

After al l the soldering is
done, t here wi l l be a con
siderable accumulation of
ros in on the board. r scrape
the heav ier port io ns away
with a smal l sc rewdriver and
then spray the board with
Rosin Flux Remover from
Radio Shack (RS 64-2324). I
use an old toothbrush to
scrub away the remaining
rosin and wipe the board dry
with a cloth. You will be sur
prised at how much better
the board looks. It is al so
much easier to spot solder
bridges and poorl y soldered
connections when you have
a nice clean board.

The physical co nstruct ion
requires l itt le exp lanat ion. I
used only two of t he mount
ing holes on oppos ite cor
ners of the board to mo unt
it. I tapped the holes in the
bottom of the housing and
mou nted t he boa rd o n
spacers, cutti ng the 6-32
screws to length so that they
would not protrude more
than a couple of t hreads
through the bottom. If you
use t he po t ent iom et e rs
spec if ied f rom Radio Shack,
note that the moun t ing

bushing is onl y S/1 6" instead
of our standard 3/8" .

W ith t he connector I
used, there is no automat ic
ground ing of the chassis.
This allowed hum pi ckup,
pa rti cula rly w hile testing,
when the chassis was sepa
rated. To allev iate th is, J ran
a w ire ground to a lug on the
screw holdi ng the battery.
c lamp to ground t he bottom
sect ion, and a short bare
wire from the ground lug on
a potent iometer, soldered to
the shell of the potent iom
eter, to ground the top, or
panel, portion.

The boa rd spec ified is a
very nice board It solders
well and seems qu ite rug
ged. W ith reasonable care, it
is possib le to remove and re
positio n components sever
al times w ithout any ten
dency for t he copper to sep
arate f rom the board.

Checkout
After the soldering has

been completed and the
board has been cleaned, the
usual physical inspect io n
for solder bridges and poor
connections can be made.
Before instal ling the battery,
an ohmmeter check for a
short on t he supply ra il is a
w ise precaut ion. Wi th the
battery insta lled, a vo ltage
check on t he IC socket wil l
confi rm proper supply po
larit y. Note that as the cir-
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sweep or the generator
frequency cont rol fo r a
steady display. Adjust the
bal ance contro l to achieve a
sharp crossov er between the
ind iv id ual cycl es o f the
w ave. Advancing the gener
ator-level control w ill in
crease the height of the pat
tern until the tips of the
waves just reach the height
obtained when the carrier
had been sent. Further in
creasing the level control
should show flat-topping of
the t ips of the waves,

A scope w ill not syn
chronize as solidly on a two
tone test as it will on less
complex waveforms A
change in level often will re
sult in the pattern " running."
As the aud io generator is
usua lly close at hand while
the scope may be several

Using It

A two-tone test IS quite
sim ple to set up. Use the
monitor sco pe or service
scope coupled to the output
of the transmitter. Adjust
the scope pattern for a con
venient height whi le trans
m itt ing fu ll-car rier. Now
plug the generator into the
microphone jack and key up
the t ransm itter in the SSB
mode. With the microphone
gain at ItS usual setting, ad
vance the level control on
the generator to produce a
scope displ ay somewhat
less than that obtained with
the ful l carrier. W ith the ba l
ance cont rol abou t mid
posit ion, ad just the scope

Parts list
AS 272-1 34
AS 272-131
AS 272-131
RS 272-1 31
RS 272-131
AS 272-1 31
RS 272-134
RS 272-134
RS 272-1 34
RS 272-135
AS 272-1 31
RS272-1 025
RS272·1426
AS 276-1711
RS 274·1
AS 271·1339
RS 271-1716
RS 271-1321
AS 271·1321
RS 271 -1335
RS 272-1335
RS 272-1321
RS 271·1341
RS 271-1341
RS 271 -1337
AS 271-1337
AS 271-1716
RS 271 -1356
RS 271-1342
RS 271 -1 350
RS 271 -1714
RS 721 -1347
AS 271 -1347
AS 274-2
RS 271 -1740
RS 271-1740
RS 23-583
RS 276-1999
AS 27Q.325
RS 276-159
RS 270-251
RS 274-415

.05 " F, 50 V

.01 " F, 50 V

.01 "F, 50 V

.02 ",F, 50 V (two .01 s In parallel)

.01"F, 50 V

.01 " F, 50 V

.05" F,SOV

.05 " F, 50 V

.05 " F, 50 V

.1 !-,F,SOV

.01 " F, SO V
10 " F, 35 V
33 " F, 16 V
LM324 quad op amp
a-pin connector
22k, v.. Watt
SOk linear taper potentiometer
tk, '/. Watt
lk, V. Walt
10k. V. Watt
10k, 'I. Watt
l k, V. Watt
33k, V. Walt
33k, V. Watt
15k, V. Watt
15k. V. Watt
50k linear taper potentiometer
1 meg, V. Watt
47k, V. Watt
22Ok, V. Watt
5k linear taper potentiometer
l OOk, V. Watt
lOOk, V. Watt
4·pln chassis socket
Potentiometer switch
Potentiometer switch
9-volt battery
14-pin DIP socket
Battery connector
Ouai lC board
Utility cabinet
Knobs

Cl
C2
C3
C4
C5
C6
C7
C8
C9

Cl0
C11
C12
C13
ICI
PI
Rl
R2
R3
R4
R5
R6
R7
R6
R9

RIO
R11
R12
R13
R14
R15
R16
R17
R18
501
SWI
SW2

6 1
1
1
1
1
3

leads m akes a fine poor
man's signal t racer. There is
nothing fussy about the ci r-

The finished product.

cuit; it wilt work if there are
no wiring errors or defective
components.

cult is drawn, no pow er w ill
be supplied to the board un
less P1 is in place.

The Ie can now be in
stalled , With the level con
trol full on and the balance
control fully counterclock
wise, a sine wave should ap
pear on the output connec
tor. If no scope is ava ilable,
a pair of headphones may
be used to confirm output.
The tone should sound
" sm oot h" and relatively
low-pi tched at one extreme
of the frequency control. ris
ing to a much higher pitch
wit h the frequency contro l
at the other extreme.

Advancing the balance
control will cause the signal
to become louder and
change in character. If a
scope is being used, the
presence of both tones w ill
be noted. Advancing the
balance control to maxi
mum should cause the
scope pattern to more than
double in height .

Should the generator fa il
to work, some trouble
shooting is in order. The
LM324 is a nice chip to t rou
bleshoot since the output of
each section ison the corner
of the chip. A de-voltage
measurement should show
the active pins of each am
plif ier section near half the
supply voltage. A pai r of
high-impedance headphones
with a capacitor of .1 ~F or
so in series with one of the
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JUST SLIGHTlY AHEAD

ALL NEW H.F. 10/160 METER
SOUD STATE P.L.L. TRANSCEIVER

TO ORDER OR
DLR INFO. CALL
(714) 630·4541

NOTE: Price, Spe<: ihcatoons SubjeCl to Change

wrlMOUl nOl,ce and Obligatoo n

1275 N. GROVE ST,
ANAHEIM. CA 92606

Cable: NATCOLGLZ

Model 101160 M

USB·LSB CW·W CW·N
4 Memories 200 W. PEP(160M.12M)
3 Way Auto-Scan 100 W. PEP (10M)
Includes New Bands Buttt.in Power Supp ly
3-Step Tun ing Speed AC·120 VAC
IF r une e 1 KHZ DC13.8 V -e rccno
Built-in Dual VFO External ALe & Relay
Narrow CW utter optional RTTY. FAX, ASCII

sine-wave aud io so urce by
turning the balance control
fully counterclockwi se. Thi s
feature can be quite useful
to the ham who cannot justi
fy the cost of an audio gen
erator but who finds occa
sional need for an audio
source. The frequency range.
though restr icted. does cover
the range o f frequen cies
most commo nly used.

In Conclusion

I am quite pleased with
the o peratio n of this gener
ator. I had gotten tired of
rigging two aud io osc illators
to make checks on my home
brew SSB rig. Setting up for
a test is now a snap! I al so
fi nd that the abil ity to
steady the sco pe pattern
w ith the frequency cont ro l
is very handy since my moni
tor sco pe is several feet
from the rig. Add to th is the
economy of only l-mA cur
rent drain and a tota l parts
cost of under $25.00, and
you have a usefu l gadget at
a very attractive price.•

feet away, it isco nvenient to
adjust the frequency cont ro l
on the generator to stabilize
the pattern. Runn ing the fre
quency co nt ro l over its
range will result in a number
of patterns on the scope.
They are all equally usefu l
except when the two tones
are harmonically related

There is suff ic ient output
from the generator to se
verely overload most micro
phone amplifiers. It is good
practice to leave the micro
phone gain cont ro l set where
it is normally used and to
use the level cont rol on the
generator to set the level .

For those not fami l iar
with two-tone test patterns
and their interpretation, a
page of pi ctures and a de
sc ript ion of the test proce
dure is given in The Radio
Amateur's Handbook. You
should obta in a textbook
pattern. Any departure from
the proper displ ay should be'
invest igated.

As mentioned earlier, the
generator can be used as a
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Build the NASA Beeper
Space-wise communicators use this device

for one good reason: clarity.

sta nds out Jike the well
known sore thumb.

After constructing the
beeper. I found that it
worked quite well and ac
complished its design pur
pose. I found this version
rather cumbersome, how
ever. It used six transistors.
qu ite a few resistors and ca
pacitors. plus a large capac
itor across the transceiver
transfer rel ay to hold the
carrier on unt il the tone had
been transmitted. In. some
cases, a separate relay on
the beeper board was used
for this purpose, but the
same objections still ap
plied.

In the October, 1979,
issue of Ham Radio. there
appeared a circuit for a " K
generator." designed by
G8KGY. It inserted the letter
K at the end of transmission.
Shortly thereafte r I bu ilt and
installed that circuit. a nd it
wo rked very well .

After so me use. howeve r,
it seemed to me that this was
gilding the lily. It seemed
overdone. Also, seve ra l times
the other op said to me, " I
think there is a CW breaker in
there!" Then it dawned on
me that he thought my K was
coming from elsewhere!

Back to the drawing
board! After some head
scratch ing and circuit-book
consultation. the circuit
shown here evolved. It re
Quires only one IC (74041
one transistor, 4 diodes, five
resistors, and five capacitors.

l et's see how the circu it

A bout three yea rs ago, a
f riend sent me a circuit

for a beeper that was being
used in the Netherlands and
by some of the ex-PA hams
in the western hemisphere.
It is used to insert a sho rt
tone at the end of a phone
transmiss ion, much as that
used in communications
with the astronauts. It was
called the "Apollo Beep,"

With the QRM we have
on OUf crowded bands to
day, it is sometimes diff icult
to know when the other op
has turned it over to you, and
a beep can help. This beeper
modu lates fully, to the same
level as a CW dash, and it

Fig. 3. Parts p lacement.

Nicholas Van de Sande KQ4C
18 Spring Valley Drive
~rden NC 28704

"In,•

Fig. 1. Beeper schematic.
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almost any supply voltage
between 5 and 15 volts.
Mine operates from a sepa
rate l Q-voh supply that
feeds several other auxil iary
units such as an audio filter,
electronic kever. preamp.
etc. The voltage can prob
ably be taken from the
transceiver. RS may need to
be changed to meet your au
die-input level .

I feed the tone into the
" phone patch in" on my
T5-820. It can be fed into
the normal mike input in
parallel with your mike.

The circuit board is smal I
and can probably be mount
ed in the transceiver. Bypass
the switch leads with .01
capacitors to prevent rf
causing erratic operation 
although I have had no suc h
problem.

This un it has worked with
out fai l since instal lation
and has been a pleasure to
use. Questions will be an
swered if accompanied by
an SASE. I' ll be beeping
you! .

works. When the switch is
closed, positive voltage im
mediately is applied through
diode D1 to U6, pin 13, and
C3. U6 output goes 10\\', U4
output high, and Q1 con
ducts, turning on the trans
mitter via the PTT line. At
the same time U1 output
goes low, U2 output goes
high. U3, a relaxation oscil
lator, will not operate unless
both D2 and 03 inputs are
low. Therefore, at turn-on no
tone will be generated.

When the switch is
opened C3 discharges slow
ly through the 3.3-megohm
resistor, R2, thus holding U6
and D3 10\\' for a short time.
Simultaneously, U2 output
goes low and U3 osci llates
for approximately one-half
second, at w hich time (3
has discharged sufficient ly
to allow U6 output to go
high and U4 output low, and
Q1 shuts down and we are
back in receive mode.

The use of the 74C1 4, a
CMOS hex-inverting Schmitt
trigger Ie. allows the use of
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Selling 73 will
make money for

you. Consider the facts:
Fact 1: Selling 73 increases

store t raffic- our dealers tell
us that 73 is one of the hottest

selling amateur radio magazines on the
newsstands.

Fact 2: There Is a direct correlation between
store t raff ic and sales-increase the number of

people coming through your door and you' ll Increase
sales.
Fact 3: Fact 1 + Fact 2 = INCREASED SALES, which
means more money for you. And that's a fact.
For information on sell ing 73, call 800-343-0728 (in New
Hampshire call 1·924-9471) and speak with Ginnie
Boudrieau, our bulk sales manager. Or write to her at
73, 80 Pine si, Peterborough, NH 03458.
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George Brown WB4CHZ
J86 E. Brooks
Memphis TN 38109

Sky Power
If you're a meteor-shower expert, don 't read this.

Otherwise, learn.

Fig. 1. Meteor-scatter diagram: As a meteoroid burns in the at
mosphere of Earth, it leaves an ionized patch in its wake. If
the ionization is intense enough, it may be capable of re
fleeting VHF signafs, as shown here.
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I t' s mid-August and two in
the morning. With work

only six hours away, the am
ateur rad io operator creeps
into the radio shack and
begins flipping the switches
that tum night into day in
side the tiny room. Slowly
the rece iver is tuned to the
agreed-upon frequency, the
transmitter is adjusted, and
the time is c hec ked with
WWV. Then the ham listens.

Nothing is heard, so he
transmits during the a llotted
time; then he listens. Aga in
noth ing heard - but wait.
out of the receive r comes a
quick burst of CW: de N4

The amateur carefully

STATI ON A

tun es the signa l a nd again he
hea rs CW: de N4ABY/7 ..
With this rapid burst of
rad io energy, the receiving
amateur springs to life; all
thoughts of the time and the
coming workday disso lve as
he embarks on a meteo r
scatter contact on two
meters.

Th is is a typical scene at
the homes of many VHF
operators throughout the
world during the annual Per
seid meteor shower. I be
lieve, however, that this
scene should take place
many more times during the
year. As many of you may
not be aware, there are sev-

eral other opportunities
each year to bounce your 50
MHz, 144-MHz, 22o-MHz,
and even 43O-MHz signa ls
off the trails left by meteors.

As a matter of fact, it was
not even the Pe rse id showe r
that prod uced the very first
1M-MHz meteor-scatter con
tact. Pa ul Wilson W4HHK
re ports that he made that
very first two-way with
W2UK 30 years ago. Wilson
said, " In August we had a so
so contact, but it was not
counted. Then in October,
on one of the lesser showers,
we d id make a satisfac to ry
two-way contact."

In a ll probability, th is
lesser shower that Wilson
speaks of was the Orionid
meteor stream.

Since meteor scatte r can
be a very prod uctive fo rm of
long-distance VHF commun
ication, yo u may wonder
why it rarely takes place ex
cept during the Perseids.
The answer to this question
is quite simple: This shower
is considered the best of the
year in terms of the number
of meteo rs occurri ng each
hour and it provides the
highest chance of a sue-

cessful contact. However,
there are a number of other
showe rs a lmost up to the
standards of the Perseids.

Meteor showers occu r at
a variety of t imes through
out the year. In fact, there
a re some 600 showe rs or
strea ms know n to exist.
However, no t al I of the
events are of use to rad io
amateurs. To be useful, the
date of the showe r peak
shou ld be known and the
number of meteors occur
ring each hour should be
rather high. After a ll. there is
no point in trying to work
meteor scatte r when there
are no meteors .

So we find that the Per
seids are just one of many
showers taking place each
year. These showers occur
when the Earth e ncou nters
chunks of nickel-iron and
rock that are orbiting the
sun. When one of these
pieces of material (ca lled a
meteoroid while still in
space) strikes the atmo
sphe re of the Earth, friction
between the meteoroid and
the air causes the material
to heat up and burn.



Table 1. Shown here are the names of meteor showers of in
terest to amateur radio operators, the da tes the showers peak,
and comments concerning them.

make contacts. The Perseids
peak on the 11th, and be
tween 50 and 60 meteors fall
each hour. Like the Del ta
Aquarid shower but on a
much grander scale, th is is a
rather long-lived event, and
contacts shou ld be possible
one or two days before and
after. maximum.

After the Perse ids. nature
takes a short break before
it provides another really
good shower. This comes in
October, which offers a me
teor stream that is notable
for at least two reasons.
First. this is the shower used
initially for a two-meter me
teor-scatter contact. and
second. the meteors seen
during this shower originate
in the famous Halley's Corn
et. On October 20th, the
night the O rionid shower
peaks. VHFers can expect
about 30 meteors eac h hour
as the radiant rises in the
southeastern skv.

Finally, December will P'"O
vide the last big meteor
shower of the yea r. but for
tun ately the year does go
out with a flash. The Gemi
nid meteor stream reaches
maximum on December
14th, and it is always qu ite a
spectacle for interested sky
watchers. Since the shower
produces almost 60 meteors
each hour, it should also
prove qu ite spectacula r
from a communications
viewpoint. So, while the as
tronomers cool the ir heels
watching for the meteors in
the cold December weather,
am ateur radio operators
should be able to make a
few contacts in the warmth
of their fina ls.

It is apparent. then, that
there are many opportuni-

For the skvwatcher, it is
the tiny pieces of glowing
material that a re of interest
since they are what produce
the "fa lling stars" seen at
night. But to the ham, it is
the aftereffect of the meteor
that causes the excitement

As the meteoroid pene
trates the Earth's atmo
sphere, it leaves beh ind an
ionized trail that is some
times capable of ref lecting
VHF radio signals. By bounc
ing signals off these trails,
amateurs succeed in mak
ing meteor-sca tter contacts.
When attempting these con
tacts, hams should remem
ber an important point The
frequency of the signal a trail
is capable of reflecting is di
rectly related to the density
of the ionization.

Unfortunately for VHF
ers. it takes quite a meteor
to produce enough ioniza
tion to reflect signals on 144
MHz and above. This is why
attempts at meteor contacts
occur during times when
large numbers of meteor
oids are entering the Earth's
atmosphere-in other words.
during a meteor shower. For
tunately, though, there are
severa l chances each year
to try to make these exotic
contacts.

Of the 600 or so meteor
showers that take place
each year, there are seve n
events which may be of
value to the VHF operator.
Nhile some of these show
ers are marginal, a ll should
:Ie capable of producing at
east some contacts, and if
-ou only need that "one
nore state," it may be worth
'ou r time to make a sched
rle on one of the dates men
ioned.

During January of each
'ear, the Quadrantid shower
leaks on the 4th day of the
nonth. This is a very short
ved showe r, with the rise ,
e ek. and drop-off taking
ess than one day. This very
uick peak means you will
ave to be at the right place
t the right time to take ad
antage of these meteors;
owever. of a more pos itive

natu re is the fact that this
event produces about 40
meteor trails each hour.

The months of February,
March, and April a re rela
tively dull so far as meteor
showers are concerned, but
May takes a turn for the bet
te r. On the 4th of th is
month, the Eta Aquarid
shower reaches its peak.
Considered the best shower
of spring, the peak va ries
slightly in time and the wise
operator will schedu le con
tacts for the 3rd and 4th. The
point of origin of these me
teors will be on the horizon
at about 2:30 am, and there
should be about 20 shower
trails appearing each hour.

In June, there is a meteor
shower that is not of much
interest to astronomers but
is potentially of great in
terest to amateur rad io op
erators. The Beta Teunds.
which peak on June 29th,
produce a daytime meteor
shower. This means that it is
impossible to see the peak
of the showe r, but it is possi
ble to utilize the peak for
VH F communications. The
best chance for catching
these objects will be be
tween 7:00 am and 12:00 pm
local time. During these
hours, the radiant of the
shower will be rising in the
east and moving to a point
high in the southern sky.

After the Beta Taunds. it
is almost exactly one month
before the next good oppor
tunity for meteor-scatter
contacts comes along. This
next chance is with the
Delta Aquarid shower which
peaks on July 28th. This
shower should be consid
ered seriously fo r meteor
schedules since normally
about 25 meteors occu r
each hour during the height
of the event. In addition,
contacts may be made one
day before or after this
shower's maximum since it
is not sharply peaked.

The granddaddy of all
meteor showers, the Per
seids, takes place during
August, and all meteor-scat
ter enthusiasts should be
poised at their rigs ready to

Shower

Quadrant id
Eta Aquarid
Beta Taurid
Della Aquarid
Persero
Ofjooid
Geminid

Date

January 4
May4
June 29
July 28
August 11
OCtober 20
December 14

Remal1o:.s

Very short-lived shower
20 meteors each hour
Daytime shower
Contacts poss ible :!: 1 day
Besl shower of the year
Originated in Halley's Comet
Nearly as good as Perseid

ties during the year to make
a number of meteor-scatter
contacts, and for the experi
enced operator. all that is
necessa ry is to make sc hed
ules with other amateurs.
But what if you have never
made a meteor contact or
don't even know what one
sounds Iike?

The best approac h is to
find some ham who is rn ak
ing schedules and see if you
can be in on some of the
contacts . However. if no one
in your area is active on me
teor scatter, the next best
bet is to find someone
through one of the VHF
oriented publications or col
umns and make a schedu le
of your own. If the person
you contact is an experi
enced operator. you shou ld
be able to get all the neces
sa ry in formation regarding
proper procedures and tec h
mques.

It should be apparent by
now that meteor scatter can
and should be a year-round
ac tivity. Those who have
tried this mode of lon g-dis
tance communication have
fou nd it to be quite exciting
and very challenging. and
fo r these amateurs, I hope
the info rmation provided
will a llow them more oper
ating opportunities d urin g
the year.

For the beginner, I hope
the knowledge that meteor
scatter is not a one-time-a-
year operation will provide
the motiva tion to ac tually
ge t on the air and make con
tacts. But remember, don't
blame me for sleepless
nights and rough days at
work; blame Mother Nature
for provid ing a ll the me
teors! •
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H. F. (Bert) Viney VE3AZX

20 Abingdon Drive
Nepean, Ontario
Canada K2H 7M6

Wet Battery Quiz
And you thought you knew it all.

Fig. 1. Charge/discharge graph.
92 73 Magazine . March, 1984

an ordinary 6-Amp unregu
lated charge r will have fu lly
c ha rged the battery when
tenn inal vo ltage reaches
about 14l1z vol ts.

Anothe r ind icat ion of fu ll
charge is the amount of bub
bling (gassing) you ca n hear
from the battery. Stop the
c harge when bubbling be
co mes obvious .

2. Inactive batteries. Be
fo re the day of "d ry
charged" batteries, ready
for-sa le batterie s in stores
were kept under constant
trickle charge . Some author
ities today are against trickle
charging on the grounds
that it causes "sulphation."
ln other words, battery ca
pacity will decline due to
formation of inactive mate
rial o n the plates.

My own e xperience is that
as little as liz Ampere will
cause the electrolyte to boil
away in a couple of months.
We have to qualify this
theory with the experience
of North Ame rican tele
phone companies. The tele
phone companies have
more batteries in service
than a ny other user. Most 01

their batteries are on ca n
sta nt-voltage trickle cha rge
continuously. They use twc
ma in types of batte ries, I~
specific gravity and high:

even fascinating, perhaps
because so little is known
about them - or maybe be
cause so much is " known."
Eve ry writer has his own
rules and opinions. ln a
situation like this, it is wise
to balance theory against
practical experie nce . So that
is what these answers are
based on-a synthesis o f
" book larnin" and practical
experience.

1. H).draneters. iVost books
have this o ld c hestnut -and
it is true as long as you are
talking about new batteries.
However, as a battery ages,
it loses its ability to ra ise its
specif ic gravity. no matter
how long it is charged. This
does not mean that the bat
tery will no longer serve its
purpose. In addition, the hy
d rometer is a ha zardous
runsa nce .

Batte ry ac id is h ighly cor
rosive and its co rrosive
power lasts a lo ng time. The
better way of identifying
level-of-charge is by co rn
bin ing battery voltage and
c urre nt read ings.

[f e ither voltage or cur
rent can be re gulated- that
is, ke pt co nsta nt- the n the
seco nd factor will indicate
full charge when it reaches a
constant va lue for one hour.

As a practical example,

4. You cannot tell the
state-of-charge of a battery
by measuring its tenninal
voltage.

5. Batteries stored on con
crete floors will be damaged.

6. Initia l voltage and
open-circuit voltage are the
same thing.

7. If the specif ic gravity of
an o lder battery is low, add
battery acid to bring it up to
1.300.

8. O nly " marine" batteries
should be used on boats.

9. Connecting two bat
teries in parallel will double
the power availab le.

10. Impregnated fe lt wash
e rs o n battery te rmina ls wil l
preve nt batte ry corrosion.

Nothing to it, right? Want
to try your answers against
mine? Read on.

Ba tterie s are interest ing,

•, .
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The re is not m uch to o rdi
nary wet batteries, is

there? I mean, doesn't every
one know that all you do is
charge them and d ischarge
them? So you won 't find thi s
q uiz a challenge? Right, so
let's see how you do.

Here are ten statements.
All refer to automotive-type
storage batteries. Mostly
they refer to batteries pow
e ring light loads - such as
electronic equipment. An
swer yes o r no.

1. The best way of e s
tablishing state-of-cha rge of
a battery is with a hydrome
te r.

2. An inactive battery
shou ld be kept on trickle
charge.

3. A 100--Ampere-nour bat
tery can be discharged at 10
Amperes for 10 hours.

VOL' S "

"

ra



A marine battery encased in plastic.

• Low SG type: f loated at
2.17 + or - .01 volts per
ce ll, which would be 13.02
volts for a 12·voit battery.

• High SG type: floated at
2.25 + or - .01 volts per
cell. which would be 13.5
volts fo r 12 volts.

Batterie s used in th is way
will last 10 to 20 years w hen
properl y maintained. Unfo r
tunate ly, we cannot accept
this experience as absolute
because telephone batteries
are commercial or indust rial
grade and use different al
loys than are used in car bat
teries.

3. Ampere-hour c apacity .
We can be specif ic o n this
one. A 1(X}Ampere--hour bat
tery will se ldo m, if ever, de-
liver 10 Amperes for 10
hours. First of all , battery
output will de pend o n rate
of disc harge.

A too-Ampere-hour bat
tery might provide 1 Am
pere for 120 hours o r 25 Am
peres for 2 hours. A furthe r
fa ctor is battery age, and
how it has been treated. If a
car battery is discharged
below t t volts even once, its
capacity will be greatly
red uced. A loss of 10 to 25
percent would not be sur
pnsmg.

A car batte ry is e ng i
neered for sho rt, ve ry he avy
d ischarge fo llowed by im
mediate heavy recharge.
Used in this way, a good bat
tery will/ast 5 years or more.
In light-drain. light-recharge
conditions, the battery will
show se rio us loss of capaci
tv in one year.

Most batteries these days
are no t retedcin Ampere
ho ur capacity. Instead, they
are rated in direct t ime and
: urre nt. For exam ple, one
Gould battery was rated as
'ollows:

Amps Hours
2.5 41 .
5.0 19.
10 8.5
15 5.3
20 3.8
25 30

4. Terminal Voltage: Wheth
~ r thi s statement is true o r
lot de pends o n the quahf i-

cations . If you mean open
circuit voltage, then the
value of the voltage read ing
is doubtful. We can tell
quite a bit from battery ter
minal voltage if the battery
is p laced under e ither
c harge o r discharge condi-
tio ns d uring measureme nt.
(See graph of c ha rge/d is
cha rge; this is the a ction of a
c ar battery at about its half
life point.)

O n disc harge, voltage
q uickly drops to about 12
volts, then remains fairly
constant until it reaches
about 11 volts. Then it drops
off quite ra pid ly. This is
known as the "e nd point."
Assuming that the equip
ment connec ted to the bat
tery will sti ll function at 11
volts, I would recommend
11 vo lts as the end point.
Some a uthor it ie s re com
mend 10.8 volts. Get the bat
tery back o n c harge as soon
as possib le after reach ing
end-point voltage. An ac
cu rate voltmeter is e ssen
tial.

Now look at the charge
curve. Notice that terminal
voltage rise s quite rapidly at
first, then le ve ls off, and
thereafte r it rises quite lin
e arly. When it reaches the
flat portion of the curve, the
battery is cha rged.

The shape of the c harge
curve will vary depend ing
on the current and voltage
outputs of the charger as the
battery charge condition
changes. Not all battery
chargers a re the same.

Fo r instance, a few years
ago Heathkit put out two
batte ry chargers . One was
rated at 15 Am peres and had
a n automatic shutoff at 14.5
vo lts. Its c ha rge rate was 15
Am peres ta pering to 2 Am
peres.

The second charge r was
ra ted at 10 Amperes and its
charge rate decline to "the
leakage rate of the battery"
on output voltage of 13.2 to
13.6 volts. Note that this pro
cedure is simi lar to te le-
phone company pract ice.
(See answer to questio n 2.)

If you a re using a n o r
din ary c harger such as the

15-Am pere model a bove ,
then we can assume that if
c harge current is a round 2
Amperes and voltage is
about 14.5 and fa irly co n
stant, then the battery is
c harged.

5. Concrete floors . Th is
one is weird, and yet a p
pears in severa l books and
magazine articles . Ask the
question: HOVoI cou ld the
co ncre te floor get through
the acid-impervious case?
My a nswer- it can't. Even if
co nc rete were a conductor,
there would have to be a
le ak from both termina ls to
the co nc rete to provide a
path. And if there is battery
le akage , w hy wouldn't it
short d irectly across the top
of the battery?

My explanation for this
one is to consider the occs
sian fo r which the battery is
on the concrete floor. Most
likely the battery is out of
service. Therefo re deterio ra
tion is due to id leness, not
the materia l it re sts o n.

Before we lea ve this o ne ,
a nswer this for me. Battery
ac id is a conductor. An ac id
path across the top of the
battery w ill cause c urre nt
le akage . Agreed? Then how
come the acid inside the
case does not ca use cu rrent
leakage?

6. Initial voltage is the
voltage at the battery ter
minals immediate ly after
the load is a pplied . Open
c ircu it voltage-see a nswe r
4.

7. Add ing battery acid .
All sources agree that add
ing battery acid will not im
prove battery performance .
O ur experime nts agree with
th is. However, if you are
buying a new battery, it's a
good idea to insist o n sim ila r
specific gravity in each cell .
Adding acid is sometimes
done locall y and is subject
to e rro r. The best advice re
battery acid is: leave it
alone.

8. Marine batteries. I have
talked to two diffe rent com
panies about thi s. Here is
the an swer I was given:

A marine battery has the
sa me co ns truct ion as a ca r
batte ry with the se excep
tions:
• An a utomobile battery
used in a boat is guaranteed
for 6 months. In a car, it may
be 42 months. A marine bat
tery is guaranteed for 12
mo nths.
• A ma rine battery has a
polypropylene hand le to as
sist in lif t ing it o ut.
• A marine batte ry will
have sc rew-type te rminal
lugs.
. A ma rine battery wil l
have a pictu re of a boat o n
it.

More recently, a new type
of battery has become avail
able. These are deep cycle
(or Recreational Veh icle)
batteries, designed for light
disc harge, periodic-re c ha rge
se rvice. Thei r inte rna l con
st ruct io n is q uite diffe rent. If
they are as good as cl aimed,
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HAL·TRONIX, INC.

H"'l. -P"'·1 .4 WIDE 8"'ND PRE·...MPl.lfIER. 10 MHz TO 1,4 GHI. 120B GAIN
fUl.l.V ASSEIolBl.EDANDTESTED S1 2 ,~

HAl..PA·2.1GHI2Sf AGE PRE·AMPl.lfIER. DESIGNED fOR 231':104 DOWN CONVERTER
MADE TO PIGGIE·BACK ON THE 2304 BOARD. OFFERS 20dB GAIN. Al.SO HAS AN
IMAGE REJECTION FILTEA. FULLY ASSEMBLED AND TESTEDS349S

SHIPPING INFORMATION ORDERSOVER$25WILL BE SHIPP£D POST·PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS 1.£5S
THAN $25. PLEASE INCl.UDE ADOITIONAL '-2.50 FOR HANDLING AND MAILING
CHARGES SEND 20c STAMP FOR fREE FLYEA.

copper cables. The class ic
cure is to kee p the top of the
battery clean, thus prevent
ing the acid from doing any
harm . Some other steps you
can take a re:
• Encase the battery in a
plastic bag, leaving the top
open. This will conta in the
acid if it leaks down the
sides.
• In a car. it is a good idea
to pull the battery out about
once a year and examine the
battery holder. Any white
deposits shou ld be neu
tralized with diluted house
hold ammonia . Rinse we ll
with plain water. Put on a
coat of car undercoating to
help prevent recurrence.
Neutralize the battery cable
ends as well. Crease them
lightly before reconnecting.

So that is it. Batteries: ou r
best friends most of the
time; dangerous enemies if
mistreated. A few precau
tions and a little tender lov
ing care and your battery is
a friend for life .•

they are well worth the pre-
. .

rmurn pnce.
9. Paralle ling batteries. One

recommendation re paral
leling storage ba tteries:
DON'T! The weaker one in
evitably will discharge the
stronger. If you do want the
added capacity of a second
batte ry. use a battery isola
tor. These are obtainable
from marine and traile r sup
ply stores. Basically. it con
sists of two diodes a rranged
so that both batteries are
charged from one source.
The load is split in two and
each part is separate ly fed
from its own battery.

10. Battery tennina l cor
rosion . Usually noticed as
green grass growing on the
battery cables. The idea of
the oil-i mpregnated fe lt
washers is a good one. Un
fortunately, ba ttery acid is
creepy stuff_Once it gets
out of the battery case, it's
almost impossible to stop it
from reaching the battery
holder and. worse yet, the

kol S1l.U

... ....... Sl2.'i 5

........., W i .'5
...... SlU 5

" HAL" HAROLD C. NOWLAND
WazXH

P.O. BOX 1101
SOUTHGATE, MICH. 48195

PHONE (313) 285·1782

BUY YOUR FIRST UNIT ...T ' " .' 5
3 OA MOflE U,.TS ...T U !U 5 N .

" H... IolIolICROW"'VE RECEIVER
NTSC Rf Moclulelor ...,th .... 100le , ...

(10< use ...,th c~le", s8tell,le systems arid inlerfac,ng)

Cabl nel, power l upply Ind hlrd e re "" "" ..
H l. Pro_ imlly Keye '
H l. 1.2 GHz Pre_Ie< Du41 Ind ,....Iell

PRE·AMPLIFIER
HAl.·PA·1I WIDE llANO PRE-...MPl.lflER. 2·200 UHI B...NDWIDTH 1- JOB POINTS).
19dBGAIN KIT Sl.t5

HAL.TRONIX INC.

HA L nG4 MHz DOWN CONVERTERS (FREO, RANGE 2000J25OO MHZ)
2304 MODEL 11 KIT BASIC UNITWfPREAMPLESS HOUSING'" FITTINGS _. ,. '1'.85
230-4 MODEL fl2kIT (wi!lIp 'eam pl , , . , . , . , . , ,128.85
2304 MODEL U KIT(witn High a . in pru mpl , n 8,115

MODE LS 2 &. 3 WITH CO AX FITTINGS IN &. OUT AND WITH WE"11"4 fR·PRooFED 01E
CAST HOUSINGS

BASIC POWER SUPPlY . . . .•....•.•• , .••...• .11U S
POW ER SUPPLY KIT FOR ABD VEWITH CASE . .•.••.•..••••.••••.•.• .124.1$

AHTENNAS' OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

2100·2500 MHZ
"" MR·II COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NO T'" K IT, INCLUDES
A PC BOARD, POWER SUPPLY, CABLES &. CONNEC·
TORS - PRE·...SSEMBLED A"'O TESTED. 24dB G...IN
OR GREATER

TUCSON AMATEUR PACKET RADIO

• roo- .,.,.ge ....,..,..,. ..... !Ill QOq« "eO"'" ........,.,.ed ,,,,,,,.,,,,_ "',,_ ......-..'
• ........,... .... '" 1_ 1-,,:: , Ote'" rt>e ',e'" 'KlU!'
• fO'l>O<"9fOVf"<l ",e __ ......y"""~ 19" l """ l J~_ ... pte....,.. . """

Oc'obe' 19" l

• Svppoo' ""oYQ" P!oII 'I\P~ , ",.""",,"," ""."Ie[te . 'Ie"" "9 ° """....,....." p 01 ove.. <;Q()

emote"" """1,,,."Oe'
• W""'''' ''''y p", e '~ 40 p1v' ~ 10 <;&.. ,"e US """ Cono<IO ....,""" 'eYcle".. 0<1<1 S'" to.
• """""',o_'e 'Ie_ ore .... 'or " " ~ <;&.. ... ,t>e US on<l Cono<IO ...........or p'~e

" c <lo<oo.. ''''"''''''' "",,,,,,",

• Standard and
Computerized
Controllers

• Standard and
Computerized
Auto Patches

• Duplexers

• Repealers
• links
• Remote Base
• low Band VHF UHF
• Receivers
• Transmitters
• Antennas

MAGGIORE ELECTRONIC LAB.
590 Snyder Ave.. Phone (215) 436-6051
West Chester, PA 19380 Telex 499 0741 MELCO

Manufacturers of Quality Communications Equipment- --

WRITE OR CALL FOR OUR COMPLETE CATALOG

-,,,
","fld °0011'0"'1 oJ ' l'S .o 14' ....e yO<; ce" "" y """I"," to

T"' ....._Uf Po<toel iIIocloo <T_} PO 10. 1I1SIl8. T",_. Al U 1M
fI '""" Ptol•• Ile",<>«" Of'd 0e"'1Op/"enf. e;,,,,,,,,

-~-_ .._..- ----_ .._---

Complete
Pocket
Redio

Controller
Kit!

• S.mple hool<vp end (omm<V>d~to, l"" ","wwme' to po<:ke t'
• On-boa"; modem de">'9""'d for opt lmvm performof'ICe w,th Y O"""";,v......od" led

1"",,,,,e '\I<l'\

• ReIO,n<; ow' 60 V'Ioe' cquMoble poromete~ ,ndud'''9 (oil "'9". l<., .....,..gI

<l\OrO<1<l1'!l l<\ e tc - e ........ ""I" po,uet remo\l<ld '
• Full AI ~5 and VAlXG p<o(O<O/"!; _bullIon'
• S.multoneOV\ OlX-fOl lOf' 0\ pox....1!lOl lOf' orad "'9'101 'epl!:Ole' -buil l on'
• Full duple . opl!:fOt>Of1 (pcrfe<l too O!.<or- 10 ~f)ul~ on'
• RS- ~ 32( (10 19 ~ kbovd ond Po'olle l ~erfo<e\ - b .... lt '01'

• Porolle l port opl ,oooliv «()(\I 'gVfoole 101 I,r'll< Y otV\ mo'''lOflng - b",lt ""
• 3~K AOM and 6K AAM _ ",<Iuded' (e 1p:'lndob le 10 04K Wi thout mod,IICc! ,on)
• On boOld " eQ.....f'lCV col,tI'ot"'" ' ''' von v 10' mod",'" - b ", lt ,oi'
• Ae9vloled powe' wpplv - bvolC ,,,,

• PC t>oo<d "'''''Cl' oro<oIIy t"'<oIed to O\.....e QUOl,ly'
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HAM HELP
1_Ir.e achematlc for the E.....gerocy

Beacon Corporation model ESC· 1« Jr.
tWlHTlete. transceiver; .nd does .nybody
~ now whe.e lhe com p.any Is localed?

B.UC4I SI...naon WA8DUE
PO 8o~ 7

Tecopa C... 12389

HoIp! T"hoe KennetiOOCr,il Amateur Ra
dio Club I. N dly In need 01 • IeI.y for •
KLM PA 30-150 smpillie. (rel. y design••
lion KY1). The .elay Is manufact ured by
GE (p.rt num ber 3S"' Fl 1 21~ The coil Is
equ. I to 125 Ohms. The retay is no 10fI(lIIf
.v.ll.bIe lrom tile equipment or ~rts

manulact",,..

F- Il EE U' S Irow" Sloi pP'ft1 · ...dd S I.U f or COO
III .C.ll e s. ...dd 4 ' ', -I. Sole s Tox. Sorry No Cords.

as featu/ed In

aST Oecember 1983

Carol Shf••~K
4085 Opnle on...

Mari.tt. GA 3OOfI8

H. S. AotIb AF'W
eo. 17

BI.d 1, land UN 55310

I need. schematic for .n .nUq ,adlD,
II Is . Sonor.. using.n 80. 47. 2 nd 35
lube sel. I ""OU1d appl8Cille.ny inlo al'ld
""'II Q;ly .ny e.penses.

John Watzt<. KaOXI
9910 Shore D••

Pigeon MI 48755

I need a m.nual lor • Swan 400 Ifans·
ceiver equipped wltn. Swsn 420 vlo. I wUl
copy and relu'n you. orig",al or .eimbu.se
you. eopying.nd snipping costs .

Rod Robbinl WA71RY
22'*35 Bentl Road
Auror. OR 97002

Anyone nave technical specs on tne CV
2781GR RTTY TO-Iutle-type. teOOe. mft

ler. sile, etC?

I'm looking 101 a SCllemalic lor a Lsvoie
oa-::H10se0pe. model no.lA26SA. r will pay
lor copying.nd mailing costs

L C. Hocvt1 WE40
4257 VI. Alia Dr.
Mobil. AL 36809

Int.oduclng tr.e MICRO REPEATER CONTROlLER, •
NEW CONCEPT In low COlt. easy to Inler1ace. rmcrc
comput.. re9fI . ter control. State 0 1 the .rt conl rpj
l eat ures HIGH RELIABI LITY, LOW POWER, SMALL
SIZE. Recon,lgu.able COR and PIT Interl ace Incl uded
OpUon.1 USER MOOUlE all ow s cont rol pe'$Onallty to
be easily ch.nged, INTERFACE GUICE Included.
-TWO CW 10 '-lE SSAGES · RECONFIGURABl E·
'TIME OUT TIMER coe INTERF...CE
-ME TIMEOUT ' HIGH CURRENT PTT
WARNING MESSAGE INTERFACE

"POST TIMEOUT 'SlNE WA\lE TONE
OW MESS...GE GENERATOR

"COURTESY BEEP ' l OW POWE R 12 VOLTS
"HANG TIMER @200ma
"AUXILIARY CONTROL ' SIZE 3.2 " x 32"
INPUTS

RPT·1AKIT •.••.•. .$115 pl",'$2.50shljX)lng

1. DIGIT TOUCH TONE OECODER
CRYSTAL CONTROLLED TOUCH TONE d40code! 'e

qul.es NO TUNING. Orit! f,ee. Oecodes .11 18 digitS.
OIAL TONE . nd NOISE REJECTION FILTERS. EXCEL·
lENT NOISE AN O SPEECH IMMUNITY. HIGH SENSI·
TlVITY. HIGH RELIA BILITY. LOW POWER 12 VOLT
Sile 2.3 - x 3".
ITD-1A KIT 579.95 plus 52.00 Shipping.

l OW COST COMM"'HO OECOOER
Remote conlrol l or • ,epeat.., link, remote llase

Controts .. onIofl lunctlooa or 2 onIoff. 2 morneuta!)'
E.x~odable 10 16 fllOlCllons. User lelect;lble 1 or 2 digit
MCunty eceess ~ -+ ORIOII dlgil. NO TUNING
EASY TO INTERFACE. Use with TfO.1A. Low JlO"'8f 12
"'011. Sile 3" x 3.2".
LCD-1A KIT $39.95 plu. $2.50 shipping.

I need lechnical inlO/matlon on conoert·
Ing a Midland 1~ CB to ten meters. AI·
so, can anyone tell me the ' req uencles of
.ny amafeur astronomy nelS I could
Check Into?

Michael J. O'Neil KA2FIR
Q Sprtnv G.rderl se,

Velley St...", NY 11S1O

Frana F. P.uli WIWIVYV
35211 North C..cade, B2

CoIorldo Sprt"lP CO eG907

I _ a achemaUc .nd/or p.artl layout
1o, a Bearcal Model BC-210. I will copy
. nd r"turn,

Don Hanaon N1AZH
RFD ff2, 80x :1f178
Graen. M E 04238

I am looking for .ny information or
tchematic. l or a varlaole power supply
(O-IO-60-volt. 0-10-9·Amp), model number
CH 60-9. se.I.1 number 1S807·', meeutac
tured by NJE Corporation o f KltOliworth.
N.... J.....,.. "'11 ellorll ",ill be gf..tIY ;lp.
ptaoCiale4; copying COlli will be ~Id il re
q....ted.

I need schematics .nd alignment pre
cadur8$ for the lcorn lo.22A I will Q;ly
malling/CQCrylng CI'I.rget.

Michael s.G_ KC7FNI\IE7FSJ
Cerda 8lM12 NUWES

Keyport W'" 93345

..;1' T..-.,.... "' i~ .

.ftd M."il••••• k.'

I
28900

Comin9! KDK 220, 440, 6M & 10M!

JIIflry M. B1.ck.mon W2YI
2101 Turnbull Ro.d

Bu...Ci .... OH 4M31

F ,.~~ $9.95 Mob. Quid C"(Jr9~ C(Jbf~

We Stock ALL Santec Accessories,'
Santee 220 & 440-Call!

wiLLIAMSMR::~;~·~;~~~
600 LAKEDALE ROAD, DEPT. C

COLFAX, N.C. 27235
(91 9) 99 ] -5881 Nooll to 10 P.M. EST

I am looking '0' a copy of the Inst.uc·
l ion booklet for the Knight KG670 RiC
teste< m.de by Allied Radio. I will pay me
_II 'or eopying and mailing or lor the
original man....1.

u-l Roach K05\10
3033 Tlakwood

Garland TX 751M2

I am Int_ted In Obt.ining ltle VOX
.... y tllat phl(lll into tr.e bKI< of tile Swan
700 tr.nscelver. I wou ld . pp.eclat e hear·
Ing I rom someone who may ha.e one of
these lying I .ound thaI they oon'l have
. ny l utu.e usa 'or.

Al,rguaIUl II. Welll
PO Box SO

Tunlc:a LA 10712

I .m USing tile VIC-2O as a RTTY l er·
mlnal wllh Kantronics Interlace and 10lt·
ware. Can Inyone help me wit h Informa·
lion on building an ad. pt er wh ich would
let me use At arl cartri dges on lhe VIC·20?

Raben F. C.nn W' GBB
18O$lochwood Or.
R~1d VA 23233

W.nted: COllins ?OE·7A PTO {pefme.

.bWty·tuned osclilatOl'llor. COlli". 75"1
recei_. This PTO covers 2-3 MHl 'I'ld IS
uMd to tune tr.e .ecei_.

Harold Smllh W2GKE
28 llrnDn SI.

B. yonne NJ 07002
(201....:J8.1405

I would app.eclate 'ecelvlng • copy of
the schemalic 10/ an NCX·3 SSBICW
' .ansceiver by Nallon.l, I have the
owner's msnual a lre.dy, I will gladly .eim.
burse lor cost•.

Can .rtytlO(Iy llelp me gel • schelnaHe
dl.gra'" 100' " SOna. RildlO Corp. Model
BA·2906 mob ile linea, am plil ier? I will pay
for copying and pos l age,

Bruc:e B'oekw.y
251 S. Roy•• Pol~ ... Bhod.. 106

Miami Sprt"lP Fl 33166

w. "'119'I to fI'OtIHH HIl", HMP IIII-t. f 011" '/Hc.a~.II.bI. lMa l' . W.
.,. IIOr hiPPY wh.n _ 114I.. to t.~. II",.
Irom a/11M dul/.. 10 declplle, crypt ic
nor. . , c ,. ..I«1 1I~lbly 011 dog-flr«l
t>OI fCllrd••1Id _ . iz-O ,cr. pa of ~".,.

Plfts.~ 01 print your req.....I ("..'/)" j.
~ .".*.OIl.n , ~ ~. 1/ - . lIMt of

".• • IId II" u~· . 1Id lo-u" ,.,.
,.,. ..,..". 'J1I1FOPri'''.1.1' 0 , p,.... ",. ke
, " I~ looIt I,~." ,.,," I>(II.n "'," .,.nlch

1;01.I1" bo ." ..~" or.II ..ar.... • nd '0 011.

H,rd II II m.y 1M to IM/~. w, ,,. /!(If , ,"

mill" wi/h.-y pi«;e 01 «Iii/pm.", "" 11
u l.eflJ/fld 011 Ellnh tor ,/Ie " ,, SO )'Nf "

rIIa/lU 101 yout COClj)W. 'IOII.

I _ tr.e khemillic or manu.1 lor •
M. d,son LsbS (Oiv. 0' H. lllc.al ters) FRR.
71 recei ver.

O. It Barbe<
PO eo. 31$5<1

Auror. CO 100&1

W'll1ed, In,. rue/ion ar-tiWmanu.' or
cry.I.lllng instruction. 1000.n E. F. JOhn
100 Co. hi·lo band Ic,nn.e ', model 2.1·
0390,30-50 MHz and 15(1- 174 MHz.

Mlck McOanlel WSFGE
110 Temp" 51.

San DIego CA 12106

Help! I havs. home-orew RTTY and CW
ru. I h.ve COflfloflCi ed i t to my compute.'s
I8tI.I port but have no $Oltw.re to run it.
u,vlng limi ted IUnd$. I cannot . lford «>on
nercl.1 $Oltw.... Con anyone h.... an
~ran_li~P<'-hble program thai
oe would be will ing to gi.. me a copy 011
'd be more th.n h.ppy to p.y l or It or send
I disk . nd p.y . hlpping C03ts.

Alan Jov. novIch KA7DAT
So. 1185 Oranct...

Pull.....n WA "183

I . m 10000lng 'or a supplier 0'or a crrecu
sull.ble lor • Ilfl/la r am pill ier 01 about 10
Watt s outpu t for the 23QO.MHl lland l hat
would wor_ 'or AS ATV.

Kenry It~ VUlK
m8-1$ ,1,__ Sovth

LMhbricl(Ie. Arbe<'l.
C.nada T1 K 1C8

Con . nyone _now _t ,m pro. e",en ts
.nd updales "e malle by Or._e _ •
TR7 is retu.ned to the factory? Any Intor·
mat ion concerning mOllS or chsnges 10

the TR? or TR?A would be app.eclated.
A"lhere any TR7 clubs or Ofl.lhe-al. nets?

Mamn Mo.. W4UXJ
80x 28601

AI I.nta 0,1, 303S8

I Ma.e teen running Into lrouble with
spi keS ' rom tne 1tov-ee power line andlo.
my OUtside antltOna. I;lm 10000ing lor Inlor
'Ntlon concetnlng proteclors for 2m FM.

~ H. Sa...... W.uYCA
2101 Slact.'-'" 0 •.

Yardley PA 11017
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Thomiis M Han AD18
32 Westwood Terrace

Westwood MA 02026

Another Antenna Approach
This Timex/Sinclair program goes to great lengths.

In 1983, Time magazine se
lected the personal com

puter as the "Man of the
Year: ' This is perfectly un
derstandable since micro
computers are now priced
low enough to allow vir
tually anyone to become in-

valved in home-computer
operations.

The least expensive com
puter on the market (as I
write this) is the Sinclair
Timex 1000 which retails for
less than $100. This is not a
toy; it can be expanded to a

64K memory and has many of
the features of much more
expensive machines.

After purchasing a ZX~81,

the predecessor of the Tim
ex 1000, I began to look for
ham-radio applications. The
computer is now situated on

one end of my operating
bench and, as time goes on,
I hope to use it for com
puterized CW and RT TY
appl ications.

The program presented in
this article is designed to
compute the dimensions of

*****......***.****.
**********•• "

10 REM "AHTCOI1
P"

20 CLS

25 PRINT

30 PRINT

ER FREQUENCY"

130 PRINT " 1H M
EGAHE RTZ : "

140 UIPUT F

150 PRINT

300 PRINT " I
4Hl PRWT

420 PRUIT "1.!alI
~" ,"~

I "

see IF Y$="Y·' T
HEN GOTO 20

520 PRINT "MEMO
P'.'y' USED: ";PEEK
16396+256*PEEK 1
!.397- 1~.509

530 STOP

4413 PR INT L4 ; "
~"JL6; " •
~"

450 PRINT

460 PRINT

40') PRWT "HITE
R IWWI TO COliT I
tjUE"

490 INPUT Y$

470 PRItH

430 PRINT L3 ; "
~",L5;" D;I

-"

350 PRINT "1:I:l!
t • I "

360 PR ItH

·395 PRWT

400 PRINT "1lllAI;I

390 PRINT L2.:"
~" ,L7; " •
~'I

300 PRINT U; "
~",L8 ; " ~

-"

34<1 PRINT

310 PRINT "+***
*...**************
************"

320 PRIIH

370 PRINT "_
M.a"}"~

I "

290 PRIHT "****

" ; F;" 1ll:.!!II"
160 PRINT "

170 LET U=<INT
(49200/F»/IOO
180 LET L2= (INT
(15000/F » /100
190 LET L3= <I NT
(23400/F) )/l 00
200 LET L4=<INT
<7 130/F»/100
210 LET L5= (INT
(102, 5+L3) )/l00
220 LET L6= (INT
( 102 ,5+L4»/l00
230 LET L7= ( INT
(L2+50»/100
240 LET L8= (INT
(U+50»/l00
250 FOR N=I TO

70
260 NE XT N

270 CLS

280 PRINT

50 PRINT" I

70 PRINT

80 PRINT

90 PRINT

100 PRINT "TO D
ETEMINE THE SIZE

OF A DIPOLE "

110 PRINT "AND
VERTICAL ANTENNA

FOR ANY"

120 PRINT "BAND
, ENTER THE CENT

613 PRINT ,,*....*
****************
•••**...*.**••"

413 PRINT " **•••* .
.....**+.* "

Program listing.
96 73 Magazine • March, 1984



****************f<:+:**************• RO
~I\ L CONTACT·BO MARK·II
I II-\. TRS·eO MOO. III·IV

TO DE TE MINE THE SI ZE OF A DIPOLE
AfIC' VERTICAL ANTE NNA FOR ANY
BAND , ENTE R THE CENTER FRE QUENC Y
IN MEGAHE RTZ :

14 . 25~

********************************
14.25~

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

"RTTY your TRS-80 with CONTACT-80!"
SOFTWARE FEATURE$, DISK' CASSETTE VERSIONS; BAUDOT·ASCII·
MORSE. Morse AUTOSYNC, FIST-F IXER • TRI ·SPLIT screen .
"Unlimi ted " STORED MSG sizes • AUTO BUFFER ALLOCATION . HARD·
COPY . AUTO-ID'ing _ TIME/DATED X-missions. NAME-UNE • AUTO
DIDDLE _ Scm COUNTERS·CLOCK·OSCILLOSCOPE _ CLOCK KEYING _
KlB ROLLOVER-REPEATING KEYS _ Fast flexi ble 110 _ FUll EOITING using
"word pfocessing techniques" .
ADDITIONAL DISK VERSION FEATURES'
SAVE·LOAD·KILL·DIR • AUTO·MONit or • Fi le REVI EW 2-way MSG
SELCALL, a " PERSONAL MSO" . AUTO-LOAD .

Wilh CONTACT-80 INTERFACE (1·KHl CW Tone DECODER, males with any
stenc-atcoe TTY Termina l Unit .) . . $199

With MFJ- 1224 RTTYICW COMPUTER INTERFACE. PIS end Royel MFJ
ADAPTER. A COMPLETE ..ULL F E A T U RE SYSTEM ! . $239
GuefeRINd • Include Amel eur CALLSIGN • POST PAID

ROYAL, 407 Conkle Rd., Hampton,GA30228 ... 150 Tel. {4(4)946·931 4

IRW!lGII
34 . 52~
10 , 52~

~
17 . 26 __
5 .26~ THE ONE STOP SOURCE SINCE 1959!!

COAXIAL CABLE
RG-aru (95% BRAlD-FOAM).S235!M'
MICRO 8IU (95% BRAlD·FOAM}115/M'
RG·213IU (96% BRAID·POLY)2701M'
RG·214!l,l (2-96% BRAlO5-POLY)4951M'

ROTOR CABLE
SIC HAMLINE 12·18J6.22)$15()JM'
SIC HAMLINE HD (2. 16/li.-18~·

CALL COLLECT
CALL FOR LARGE OUANTTTY

DISCOUNT

CONNECTORS

""'PL·2S9 57$ ea.
UG·175IU OR 176AJ .16$
PL·258 19c:

TYPE 'N'
UG·21IBU(MALEI $2.35
UG·27ICU(R1GHt ANGLE)$U5
UG·571B1I{DOUBLE MALE) $3.15
UG·29lBlI{DOUBLE FEMALE)$3.15

EtHER IllllUII TO COIHINUE

Sample screens.

develop some degree of
computer Jiteracy in order
to cope w ith future de
mands. The Sinclair-Timex is
an excellent introduction to
computer logic and pro
gramming. I hope to see a
f lood of ZX-81 applicat ions
in the near future.•

-" ~~9>5~ail~ Ave.
(914) 947-1554-1555 Garnerville. New York 10923

through simple program
changes.

In conclusion. we all can
benef it f rom computerized
operations in ham-radio ap-
plications. Computers are
not just useful tools but are
critical elements of every
day li fe. Everyone shou ld

notes shou ld be reviewed.
Fu rt her, t he illustrations
show the computer monitor
presentat ion of an actual
run. W ith very little effort,
the program can be
modified to provide either
more or less data. For exam
pie, the metric dimensions
can be deleted or the
decima l feet can be ex
pressed as feet and inches

a dipoJe and a vertical an
tenna for a given frequency.
The program requests the
center frequency of the de
sired band and presents the
data in feet and meters. The
program is written in Sinclair
Basic. but can easilv be
transposed to any other
machine.

Before attempting to Joad
the program, the program

HALF-WAUE DI POLE

ENTER Y/N TO CON TINUE
MEMORY USED : 1217

............................ ****.***•••*••**
ANTENNAS FOR 14 .25 MHZ

*.....*.***.*.*.****.******.***.*.
PROGRAM NOTES

1. Lines 20-160 set up the screen, provide directions, and
accept the center frequency.

2. Lines 170-240 compute the variables.
3. Lines 250-260 are a timing loop. They hold the display and

are only for graphic effect. They can be eliminated if
desired.

4. Lines 280-470 control the output.
5. Lines 480-500 are a decision-making set. These allow input

of additional frequencies.
6. The antenna calculations can be found in any ARRL hand

book. They are:
Dipole length in feet = 4921Freq. in MHz
Dipole length in meters = 150IFreq. in MHz
Vertical element in feet = 234/Freq. in MHz
Vertical element in meters = 71.31Freq. in MHz
Radials are 2.5% longer than the vertical members

7. In order to provide results thaI are rounded 10 2 signifi
cant decimal places, each INT funct ion utilizes a number
multiplied by 100. The result is then divided by 100 to give 2
decimal places. See lines 170-240.

RADI AL
16.83 FEET
5.12 METERS

EACH ARM
17.26 FEET
5,26 METERS

QUARTE R- WAUE VE R TI CAL

LENGTH
34.52 FUT
10.52 METERS

VERTICAL
16 .42 FEET
5 METERS

Sample output.
.... See llS I 01 Advert ,sel S on p age 114 73 Magazine' March, 1984 97



SOCIAL EVENTS

STEALING u,
MAR 18

The Sterllng·Rock falls Amateur Radio
5<x;lely will hold its 2~lh annual hamles!
on Sunday, March 18. 1~. belllnnlllll at
7:30 am, at the St"" llng High School FIeld·
house , 1BOll ~th Avenue, Sterling IL Tick·
ets are $2.00 In advance and $3.00 altha
door. There will be commercial di strib
utors. dealers, a laroe Ilea markel, II. con.
ceseico stand, and lots 0 ' ffee parking, In
clUding space to accommodate sett-ccn
tained campers overnight. Flea·market
tables requ iring electricity and all com
mercial tables are $5.00: all otner tables
are $3.00. Setup hoo,s will be Salurday
from 6:00 pm 109:00 pm aRd Sunday morn·
Ing. Talk·ln 00146.25/.85~MEp). For ad
vance t ickets and tables , send a check,
payable to Sterling·Rock Falls Amateur
Radio Society (SRFAASl, to Sue peters
KA9GNR, PO eox 521, Sterling IL61OB1, Of
call (815)-625-926.2.

MAUMEE OH
MAR 16

The Toledo Mobile Radio Association,
Inc., will hold Its 29th annual HamiCom
puter Fest and Auction on Sunday, March
16, 1964, from 8:00 am to 5:00 pm, at the
Lucas County Recreation Center, Key
Str&et, Maum&e OH. Tickets are $2,50 In
advance and $3.00 at the door. The auc
tion ata rts at 10:00 am. Other features will
Include comm....cial exhibitors, lad ies'
programs , ample fr&e parking all day and
overnight , and refreshments. Flea·market
tablee ere avai lable and displays are 11m·
lied to electronic, ham, and computer
gear only. Talk·in on .52, .01/.61, .191.79.
.341.94, ,87/.27, ,975/.375, and 447/442. FOf
furthtlf Information , write Elmer Clark
KR6U, 5520 Edgewater Orlve, Toledo OH
43611 .

MAUMEE OH
MAR 18

The annual m&etlng of the American
Signaling sccretv Is scheduled fOf March
18, 1964. The m&eting will begin promptly
at 0100 hours UTC. Members and guests
will convene In the Main hhlbit Ha ll of
the Lvcas County Recreation Center, 2901
Key Street , Maumee OH. Activities will In·
clude the election 01 officers, the ever
popular forum on MO(lern Signaling
(chaired by Mr. Alan Pike), and a Century
Club con fab. FOf additional information,
please send an SASE to The American
Signaling Society, 4015 Wlnde<mere
Road, Columb\Js OH 43220.

JEFFERSON WI
MAR 18

The Trl.county Amateur Radio Club will
hold Its annual hamlest on March 18,
1964, from 8:00 am to 3:00 pm, at the Jef,
rereco County Fairgrounds, Jefferson WI.
Tickets are $2.50 In advance and $3.00 at
the door; tabree are $3.00 In advance and
$4.00 af the door. There will be plenty of
food and fr&e parking. Doors will open at
7:00 for eeneee only. Talk4n on 146.52,
146.22/.82, and 144.891145.49. For more in·
formation Of advance tic kets and tables,
send an SASE to Bob Bal1<er K9RIJ , 724
Burd ick, Milton Wl53563.
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CHELSEA MA
MAR 20

The 191711 Amateur Radio Association
will sponsor classes lor the prospective
Novice and TechlGeneral, beginning
March 20, 1984. from 7:00 pm to 9:00 pm,
at Chelsea High SChool, Clark Avenue,
Chelsea MA. The only charge will be the
cost 01the material. For more Information
or to register, wrll e 191711 Amateur Radio
Association, clo Frank Masucci K1BPN,
PO Box 171, Chelsea MA 02150.

MARSHALL MI
MAR24

The Southern Michigan Amateur Radio
Society and the Marshall High School
Pflo to-Electronlcs Club wi ll sponsor the
23rd annual Michigan Crossroads Ham
lest on Saturday, March 24, 1984, from
8:00 am to 3:00 pm, at the Ma' shall High
SChool, Marshall MI, Setups for se llers
will be at 7:00 am with plenty of f r&e pal1<.
Ing and carry·ln help, Tickets are $1.50 in
advance and $2.00 at the door. Tab le
space Is SOC per foot (4·foot minimum) and
it will be reserved until 8:00 am. There will
be a snack bar and lulliood service. Talk·
in on 146.52 and 146.071.67, For reserve
tions, send an SASE to SMARS, PO 80x
934, Battle Cr&ek MI 49016, or call Wes
Chaney N8BDM at (616~97g.3433.

UPPER SAOOLE RIVER NJ
MAR 24

The Chestnut Ridge Radio Club wil l
sponsor the Ham Radio Flea Market on
Saturday, March 24, 1984, at the Educa·
tlon Building, Sadd le River Reformed
Church, East Saddle River Road and
Weiss Road, Upper Sadd le River NJ, There
is no admission lee. Tables are $10.00 for
the tirst and $5.00 l or each additional tao
ble; tailgating Is $5.00. Food and soda
will be available. FOf more Inlorma·
tion. call Jack Meagher W2EHD at (201~

768-8360 or Roger Soderman KW2U at
l201j.666-243O.

MAOISON OH
MAR 25

The Lake County Amateur Radio Asso
ciation will present its fifth annual Lake
County Hamfest and Computer Fest on
Sunday, Ma'ch 25, 1984, from 8:00 am to
4:00 pm, at Madison High School, Mad·
ison DH Oust 40 miles eaat o f Cle'leland),
AdmisSion is $3.00 in advance and $3,50
at the door; table and display space re
55.00 lor a 6-foot table and $6,50 for an
6-loot t able. All d isplay space Is Indoors
and doors will open at 5:30 am for exhit!
ItOfS. Plenty 01 free parking will be avail ·
ab le. Tal k-In on 147.81/.21. For reserva·
tlons or more lnfOfmatlon, send an SASE
to Lake County Hamfest Committee, PO
Box 150, Mentor OH 44061, Or ptlone
{21 6~953-9784.

GRAYSLAKE IL
MAR2S

The Libertyville and Mundelein Amateu r
Radio Society will hold LAMARSFEST 1984
on Sunday, March 25. 1964, starting at
8:00 am, at the Lake County Fairgrounds,
Routes 45 and 120, Grays lake IL Tickets
are $2.00 In advance and $3.00 at thl:l door.

There are planty 01 8-foot swapfest·area
tables availabl e at $5.00 each. Commef'
cl al exhibitors should contact LAMARS
fOf more information and reservations.
$elupS begin at 6:00 am. Food and Ir&e
parking w ill be available. Talk-in on
147,631.03 and 148.94 simplex. For ad·
vancl:l t ickets and table reservations, send
an SASE to LAMA RS, PO Box 751, Liberty·
ville IL 60048.

OMRO WI
MAR2S

The Oshkosh Amateur RadiO Club will
sponsor the 4th annual OAAC Auct ion on
March 25, 1984, trcm 11:00 am to 4:00 pm,
at a new, large, location (nO stairs), Winro
Hall , Omro WI. Auction Items must have a
$15 minimum value and OARe will charge
a 10% commission on all sales. Selup
starts at 9:00 am. Tickets are $2.00 In ad·
vance and $3.00 at the door. There will be
a prolesslonal auctioneer and tood, drink,
and Ir&e parking wi ll be available. Talk.in
on 147.945/.345. For advance tickets, send
an SASE and $2.00 per ticket to Tickets,
K'dWWW, 1646 Michigan, Oshkosh WI
54901. Deadline is March 11, 1984, and
crcees wit hout SASEs w ill be held at the
door at the buyer's risk.

GRANO JUNCTION CO
MAR 31

The G,and Mesa Repll;lter Society will
hold the lilth annual Wesl ern Slope Ham
lest on Saturday, March 31, 1984, f,om
10:00 am to 4:00 pm, at the Plumbers and
Steamlilters Union Hall , 2384 High way 6 &
50, Grand Junction CO. Admission is tr&e
and swap tab les are $5.00 each. Features
will Include an indoor ewapteet. Novice
exams, an aU<:t ion, a talk by Lys Carey
KIJPGM, Director 01 the ARRL Rocky
Mountain Division, and a session on re
peaters and ,emot e bases with Ted Wet·
zel WBIJPDU. There will be refreShments.
Tal k·ln on 146.82 and 449.20. For fu rther
Information or to reserve a swap table,
send an SASE to Larry Brooks WElGECV,
3185 Bunting Avenue, Grand Junction CO
61!i04, Of call (303)-434-5603,

FRAMINGHAM MA
APR 1

The Framingham ARA, Inc., will hold its
annual spring flea market on Sunday,
April 1, 1984, begi nni ng at 10:00 am at the
Framingham Civic League BUilding, 214
Concord Str&el (Ate. 126), downtown Fra·
mlngham. Admiss ion is $2.00 and tables
are $10.00 (pre-reglstrallon requ ired).
Sellefs may begin setups at 8:30 am,
There will be radio equipment, computer
gear, and food In·house. Talk·ln on
147.751.15 and .52. For more Information,
contact Jon Weiner K1W C, 52 Overlook
Drive, Framingham MA 01701, or phone
(tIl7)-877·7168.

TRENTON NJ
APR 1

The Delaware Valley Radio Assoc iat ion
will hold Its 12th annual f lea market and
computer show on Sunday, April 1, 1984,
from 8:00am t04:oo pm, at the New Jersey
Nati onal Guard 112th Field Artillary Ar·
mory, Ellgerts Crossing Road , tewreoee
Township, Trenton NJ. There wil l be an In·
door and outdoor flea-rnal1<et area, com
mercial dealers, and refreshments. Sell 
ers are asked 10 bring their own tables.
Talk·ln on 146.52 and 146.071.67. FOf ad
vance tickets and space reservations,
please send an SASE to Walter L Sharpe
KB2ZY, 140 Susan Drive, Trenton NJ
08638.

SAN ANTONIO TX
APR 7

The San Antonio Area Radio Club will
hold Its f l,st annual Swapfest and Bar·a-Q
on April 7, 1964, from 7:00 am to 5:00 pm,
at Comanche Park , Talk·ln on 147.36 MHz.
For more details, write Melvin Anderson,
8932 Saddle Trail, San AntonIo TX 78255.

ROCHESTER MN
APRT

The Rochesler Amateur Radio Club and
the Rochester Repeater Society will spon
sor the 7th annual Rochester Area Ham
fes t on Saturday, April 7, 1984, beginning
at 8:30 am, at John Adams Junior Hillh
School, 2535 NW 31 street. Rochester
MN. There will be a la,ge Indoor Ilea
market for radio and electronic items, re
freshments, and plenty of free pa rking,
Tal k·ln on 146.22/.82 MHz. For further ln
formation, contact RARC, c/o W. C. Mc·
Gul1< WElGYEE, 2253 Nordic Court NW,
Rochester MN 55901.

FLEMINGTON NJ
APR 7

The Cherryville Repeater Association
will sponsor the annual Flemington NJ
Hamfest on Saturday , April 7, 1984, from
8:00 am to 3:00 pm, at me Hunterdon
County High SChool Field House on Route
31. General admission Is $3.00, FOf early
birds, breakfast will be available on site
from 6:30 am . Talk.in on 147.375, 147.015,
146.52,224.12, and 444.85. FOf additlonai
InfOfmation Of table reservations , write
Blllinkrole K2NJ, RD 10, Box 294, Quaker·
town-eroton Road, Flemlnglon NJ 06822,
or Call (201~788-4080.

GREENCASTlE IN
APR 7

The Putnam County Amateur Radio
Club will hold its second Amateur Radio
and Electronics Auction on April 7, 1984,
at the Putnam Counly Fairgrounds, US
231 , north of Greencastle IN. Admission Is
$1.00, sa les commiss ion Is 5% , and there
will be a $1.00 service charge on buy
backs. Doors will open at 8:00 am and the
aucl lon wil l start at 10:00 am. Bring your
equIpment to be sold on consignrTl(!nl. All
act ivities will be Inside and food will be
availab le. Talk·ln on 147.93/.33. For more
Information or a flyer, contact John un
derwood «sue. RFO 1, Box 10, Fillmore IN
46126,

KAN SAS CITY MO
APR 7- 6

The PHD Amateur Radio Association,
Inc" will SponSOf the 1984 Missouri State
ARRL Convention on Saturday and Sun
day, April 7-8, 1984. from to:oo am 10 5:30
pm (both days), at the Trade Mart Building,
at the downlown Kansas City 1.40 airport.
FOf both days, registration is $4.00 and
swap tables are $10.00, which includes
one registration with each table. Commer.
cial exhibitors may set up from 7:00 pm to
9:00 pm on Friday or 7:00 am to 10:00 am
on Saturday; swappers may set up at 9:00
on Saturday. The Satu,day·nlght banquet
at the wOfld-famous Gold Buffet is $10.50.
Those desiring banquet tickets and swap
tables are urged to order in advance,
Other features will be a complete program
of forums, commercial booths, a large
flea market, a homK rew contest. MIs
souri-Kansas Amateur-Qf-the-Year and
CW Contest awards, and on Sunday, a
Mlssourl·Kansas Repeater Council meet.
lng, as well as acWA and YL luncheons.
Unlimited Ir&e parking, Including RV
space (no hookups), will be avaHable,



CENTRALIA Il
MA'I' 6

CEOARBURG WI
MAY 5

ThI Otaul",., Radio ClUb will sponsor
Ita 6tn a nnu.1 swa p/est on Salurday. Ma y
5, 19f!.l,. f,om B:OO . m to 1:00 pm, at tM Ci,·
ele B Rec reation Center. Highwa y 60. Ce
d arburg WI (located 20 miles nort h 01 Mil·
w. uk",,). Admission I. $2 .00 in advance
and $3.00 at the door. S I. ·lool tab les are
$2.00 a nd elghl-lool ta bles are $3 ,00. Food
and re lr.,s hme rlts will be avail able. sell·
a r. will be admi1ted at 7:00 am for tabie
Stllupa. For ticke ls, tables. map•. or more
Informatlon, send a bu. lness·. ll e SASE
to 19f!.l, Ota ullae Rad io Club SwapltlSl, PO
Box 13. Pon Was hing lon WI 53014,

The Cenl'a lia Wir.....s Aaaoclal lon,
Inc~ will IloId its annual haml...l on Sun
day. Ma y 6, 1984. a l tile Ka.....a.kia CoIlflO'!
GymnaSium, 3 miles northwest 01 Centra·
Iia IL Admission to the hamlest i. llee
a nd th",e will be- no <:har08 lor It>a flea ·
m" k,,' and e xhibit spaca (a limned num
ber Of la b l"s will be Issued on a firs l·
come, IIrst·s"....1I basi s). Doors will open at
7:00 am lo r lIea-marklll arld lI. h lbl l s et·
up . , Food and re freshment. will be ava il·
eore. as we n as ple nly 01 f,ae parking.
Ta lk·ln on 147.27/.87 a nd 146 ,S2. For lur.
tner infOfmation. conlact Bud King
WB9ClEG a t (618)-532-6606 or lou Hodges
W9ll at 1618)-533-4724. or w" t" to ONA.
ree., PO Box 1166. Central ii. 'L62801.

PARAMUS NJ
MAY II

Tile Bergen ARA wilt IloId a Ha m Swap
'n ' Sell on Ma y 6, 198<t, lrom 8:00 am to
" :00 pm, al Bergen Community College,
.(00 Pa ra mus Road, p.,a mus NJ . There
will be- ta ilga ling o nly a nd admlsalon fOf
M lle rs i. $4.00 (bring you' own table),
Buye rs will be admltled he ll. Ta lk·ln on
.79/.19 . nd .52. For morll inlor ma llOrl, con
tae t Jim G,eer KK2U, 4..4 eerksh l' ll Road.
Ridgewood NJ 07" 50, or pI'IOna (201 )-445-

3M

DriYe, G,eenville SC 29807. For IUrl her I....
lormat lon. *rile Phil Mullins W04KlG.
Ha mf"' Chiti rrnan. PO 80x 119. SImpson
ville SC 29681 .

DURHAM NC
MAY 12

ThI Ou"""" FM "'s SQCla t lon * 111 IloId
tile Oumam Hamfesl on Ma y 12. 11lU. at
tile South Square Ma ll. Dumam NC. Ta lk·
In on 141225. For more in'ormatlon, _lIe
Mila n R. Burger. Presldenl . DFMA. 511 I

Spruee Ofi..... Durham NC 211 12.

(((
1111/1/1/111/((,V~ \1\11\1)'))
~\\\\\~~~I ~lJ='ffi,$I/I; U
C~ICA"IC>I"-JS

13313 FOREST HILL RD.

GRAND LE DGE, MICHIGAN 48837

_.
VISAcen N8CE

517-828--604-4

·'F.C.C. Uoar I";

- Genersil Rd I I I....... (Ihip...s. ....wdl
os.coo od Cless Radlo.lllllrll(ll'l (ship ...s. and lIln:nlt rdUl lll. ; aptI ..... ....

°Alna_ &Ira CIaaa

6-10 P.M.
Sun. thru Thurs .

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

··Technlcal a..l.ts_ by F.C.C.I~ lecl'w1lclan. u.lng the linSit NtMI,. M.t.
a nd allgflfll8f"l1 «tUlpmIofIl to gIva you ......It. you can coun! On.

-REPAIRS -TESTS -INSTALLATIONS

-ALIGNMENTS -MODIFICATIONS -EVALUATIONS

BRAINTR EE MA

APR"
The Soo.rth Shore Ama t..... Radio Club 01

Braintree 1.4,1, will ceIetlrale it. 53fd year in
arnet"""~ by holding an Indoor ttea
mart<eI on Sunday. AprI l 29, 1984. " In or
lhi ne, lrom 11:00 IIIfl 10 " :00 pm, a l the Vi k·

ing Ctub. "'0Ouincy ,1,--...... Bra int' '''' 1.4"
The ent'ance fee Is $1.00 a nd 6-1001 tables
a re $10.oo (wttlclt Inc....... 1 free admiS'lion
per tablel- Vendora will Ile admitted al 9".30
am and plenty 01 perking will be a vailable.
For advance table r.........ali one. send a
ctleck payabllllo the Soulh Shore Amateul
Rad io Club 10 Ed Doherly Wl MPT, 236 Wi ld
wood AvenulI, Braintree MA 02 16<1. Acontrr
mation 01 c tleck receipt will be sent and
there will be no cancella llon re lunds alter
April 25. For mora InlOfmalion. call Ed at
(811) 8'3 44 31, lMlniflgS.

COLUMBIA MO
MAY 5-6

ST. DAVID lIZ
MAY 44

The Cenlral Missouri Radio Association
will hold Columbia Ham/N I '801 on May 5-6.
1984, a t the Hilton Inn. "10 and Sladium
Boo I",an:l. COlumbia MO. Features will i....
duda forums. a I'Iospitali ty room. I. Salt ·
day-ftignt banquet. a 1\arlkuI1.ced I~

mark., display ta bles. and Ihultle-bua ser·
vlee 10 parlling a reas,and Ihopping center'$.
Talk"n on .1&.76 or 220"21.02. For banquet
ticket. , res&fVi.t lon'l lor 1loI"'s. llaa-markel
. pactl&, or clealer tables. a nd mora Inlorma·
tlon , OOfltacl Ban Smith KIIPCK. Roule I .
Pra lrlll Home MO 65068, or phone (816)-421·
~19.

The ceee.ee Ama teur RadIO Associa
lion. inc.. will hold a haml...t (upgraded
from a swa....-tl on Ma y 4 4 . 198.(. In St.
David AI. There _ ill be a Ilea markel and
al l !ailgel"", are ,"Icome. Toors pla nned
to Tombslone. tile 84abee la-.clef PIt.
a nd ctne- plaC85 01 Interest . Talk" n on
.161,76 a nd .52 simplex. FOf more details .
conlacl CARA. Atten tion: Bob Cla y KB7HB.
PO Box 1855, S la rra Vl s la AZ 85636.

GREENVIllE SC
MAY 54

The 81.... Ridge Alnal""" Radio Soeie1y

Will sponsor IIle Greenville SC Ham''''1 on
Satu' day and Su""'y. Ma y 5-6. 1984. a t
tile AmerIcan Legion Fa irgrounds. White
Horse Road, % mile north 01 1-65. Green
ville SC. Admission I. $3.00 In advance
a nd $4.00 a l tl'M! door. Talk"n on 146.01/
.61, For advance ticket.. ~Ie Mrs. Sue
Chiem N4ENJ(, Rf e . 8 , 203 lallllwood

DAYTONOH
APR 27

The 15th annual B"A"S · H will be held
on Fri<1lly night , April 27, 19lW. a l the Day·
Ion Hal1Wllflt ion al tile Con-.tlon Center,
Ma in and Fifth St,..", Dayton OH . Ad
mission is Iree and park ing I. a vailable in
the adjacent elty garage. There _ ill be

sandwiches, snacks. and a COO bat, as
well as live enlerlalnmenl. For 11If11ler In
lormation. contac1 Ille Miami Va lley FM
As.soclat lon, PO Box 263, Da yton OH
450401.

DAYTON OH
APR 27_21

The 198.( Oayto n Hamverltlon ·. Inte rna 
llona l VHFAJHF conference will be h..ld
concu..-entty witll tile Ha mvent lon lrom
Frid ay Ihroogh StJnday. April 27-29, 198<t .
a t the Ha ra Ar..... and Exhibition Cent....,
Dayton OH. There wlll lle lechnlcal loruma
by acl<lIO*Iedged e xperl.: noi..ligure .
dynamie-fange, a nd a nl""""-fa nge mea·
lIUf8f1I8flt conl_tt; and _ hospilahly ....ite
with ' elreshments. TlIChnlcal papers a nd
~talion. on VHFo\JHF lopic. of int",,·
eat are bei ng solicited lor considerat ion.
Potenlia l .peak_ anould IlUbmlt thei, , .
quests Immed iat" y, For lurlhef InfOfllV
tron. eontac1 Jim Sti tt WA8ONO, VHFo\JH F
Conference Modtlrato r, .. 1211 Crest Manor,
Hamilton OH .(5l)11 .

RALEIGH Ne
APR 15

The Raleigh AmalllUf Radio Society * 111
hold it. 12th a_I haml"'l a nd Ilea ma'·
kel (all under e-1 on Sunday, April 15.
19lW, beginning a t 6:00 am, a t the erab
t ree Vi.lley Shopping Ma ll, located at Ille
Inter-seetion of US 10 _t and US 1 and
64. AdmIMion I. $4.00 al tile gal... with no
ad'a chafQll lor la Ug.ter... h bles * " 1Ile
a vail able for ' ent. FeatUf8S will Include a
ON conlest, a~ contest, . nd
.pecial~nterasl ~lnga. Talk"n will be on
146,04114664 rw"QW1 and 146.211110$11.88
(K"ITL). For mora Inlormatlon, contact
Pela Thacher N"HOZ at (919).a76-4073 or
Jim BradlllY WA.AOO at (919)-851-2" 37
f,om 6:00 pm to 8:00 pm weekday. or on
weakllfld'l . or w,lte RARS, PO 19127, Ra
leigh NC 216 111.

DAYTONOH
APR 27·21

The D.yton Amaleu, Rad io A. socla ·
tioll, Inc. wHI ,ponaor tile Dayton Ha m.
-.tlon on A(lfi l 27-29, t 9lW. 1.1 t"" Ha,a
Al_ and Exhibition Cenl"", Da yton 0++.
Admission. va lid lor all lh,ee days, i. $7.50
In advance a nd $10.00 et lhe door, The
Saturday even ing Gland Ba nq uet and En·
terla inmenl I. $14.00 In advance and
$18.00 a t the door, Harry panna ls W2HD,
past preside nt 01 tile ARRL, will be the
leatured .pea ker. Becauae sea ling Is 11m·
Ited. ea'ly re.e....a tion. a re requlIsttlll.
Thera will be a giant Ilea market s la rting
• t noon on F, lda y and con tinuing a ll day
Salurday a nd Sunday. Flea·markel space
I. $15.00 lor all th.ee days a nd *ilI be sold
In advance only. En lrance lor seluPS will
ee avaHa bie starling Wednesday and Ille
• pecla l flea-mark8'! tel ...."""", is 1513)
223<l923. 0IrlIlf ....'- will include to
~ a-as, and exI'Iibit$. Rw .spacial

moIe1 .ales and . ........a llons. writa H. ....
"""lion HouSing. Box 1288, Dayton OH
45402: no telephor.. r at lons will ee
accepted. Add'ess all other Inquiries to
eo...... Dayton O H 4S-C01, or phone (5 1 3~

" ;)3.1120. Please se nd advancll rag ls lra·
lion checks to Da yton Hamvllnli on. eo.
2205, Dayt on OH 45401.

MUSKEGON Mt
APR 1..

Ta lk"n on 148.34'.901. For more Informa·
tlon.nd regls lratlons . write PHD Amateu'
Radio ANoelation, Inc.. Uberty MO lW066
0011. or e;a,11 1818l-781·7313 or ot52-9321. AN
pr....egltlr.Uona will be held al tile door.

..... BQYIL

AP"
The 19th annual Rock Ri_ ARC Ham

lest will be held on Su""'y. April 8, l llU.
beglMing a t 8:00 a m, a t the Lee County
4-H Cenl,", one m ile eas t o f the juncllon
of S2 snd 30. Ticke t dona tion. ara $2.00
eacll In advance and $3.00 at tile ge ta;
8-Ioot tabl ... ara $5.00 aacll. Ca m ping
space will be available for a nominal
cha rge and breakfasl a nd lunch will be
s llfVOld. T......e will be an auchon of ama·
t""'-f....,ed gM r. Talk" n on .311.91 r.
peat"'. For more Inlormat ion or advance
tic ket, (av.iI. bIe un lll April 1, 1-". and
tables, Wflt. to $Il irley Webb I<A9HGZ,

618 Orchard Sir.... o;xon Il 111021, or
phone 1815~284-381 1 .

JACKSON MS
APR 1"-15

Tha Jae .....on Amata ur Rad io Club wlU
)SI tha Ca p ital City Ham!ast a nd 1964
RRL Miaa isa ippl State Convention on
I lurday and Sunday. April 1"-15, 1984. a l
e Communlcal lons WOfk~ of Amo:tI'lca
"'kllng. 1·220 a l COuntry ClUb Ofl......
oura on SatUf(lay a,e 9:00 a m to 5:00 pm
1d on Sunday, 8:00 am 10 1:30 pm. AdmI..
on I. I,.. and Il_rl<at ta bles are
..00 eaeh. Attracllons incl ude C(IINn8I .

al deal« e . hlbits. a la'ge Indoor lIN
arkel:. COI ICeS. 1ons. lorums. and I...
Irking (incl udi ng self-contained RV.~

• • pecla l haml...1 ral.... conlacl lhe
)llday Inn South_t d lfeclFy. Ta lk" n on
-11.181.76, For lun ll8f lnlormatlon. ceo
el carol Kemp NASY, 3581 8&aumont
tve, Pearl MS 39208, or phOntl

)1)-939-7612.

Th. Musk8QOn Araa Amata ur Rad io
,",uncll will hold lhe ARRL Michiga n
;ta ta COnV<1fltion a nd Musk egon Ha mfas t
., April 14. 1964. at th .. L C. Walk"" Ar.
"'• .. t h a l Weel."", Mus kegon 1.41. Fea·
Ul"flS will Include Ftlday-evening hospital.
:y rOCltl\&. program. CO'I8f'ing .,eas 01 a....
1_ radio Int",...t. ladi...· act iviti... and

Satu'day_lng COII.eh lion dinner
rogra m. Setupe for manufac1uren, and
eaklr$ will begin al2:00 pm on Apri l 13t h.
'or more Information. _ ite MlJ5keoon Ar·
a Amal llUf Radio Council. PO Box 691 ,
lu.....eoon MI "9"3.

MADISON WI

AP"
The Madison A.reil Repeat"" Assocla ·

tion. Inc. (I.4ARA). wlU IloId lIS 12lh annual
l.4adlson S wa p/es t on Su""'y. Aprll 8 .
1~, att t>a Dane County Expos ition Cen·
t", FOfum Build ing In Madi aon WI. Admls ·
sian is $2.50 per person In advllnce and
$3,00 . t tt>a door. Chlld rlln twe lvll and
under will be admit ted tree, Fltla -ma rkllt
tables lI,e $4.00 eacllin advance and $5.00
a t tile door. Doc>r. will open a l 5:oo .m tor
commerelal ..xh lbilors . a:oo a m lor Ilea·
ma rlc.et Mlklr$. a nd 9:OO.m for llle gener.1
:tublic. Faalu'''' will Include eomme<cial
n hibitors, a flea marlc.at, a n a l..you.ca....
.t~ r:we.I<fast. and a~
unch. "'-tty of palking~ and~
10tel accommodallons a re availa ble.
ra lk" n on 148.1&'.78 (WB9AER/RJ. For ,.
k'lO'Yallons (early ones a re advised) or
1lOffI information, write to MAR"t.., PO Box
WOO. Madison WI ~104.

SH ( ,s r 01 Advafl,s..rs on paga '14 73 Magazine - March , 1984 99



CALENDAR

CONTESTS
Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

IARSICHC INTERNATIONAL
CONTEST

CW-OOOO GMT March 10 to
2400 GMT March 11

SS8-OOOO GMT March 17 to
2400 GMT March 18

This Ie. semia,myal contest sponsored
by the Internallonal Amateur Radio seer.
ety end (;(I,liIlcate Hunte•• Club. Work
stallons once per band, rKl ,epeal." or
«ceameoe contacts allowoo. look for
$laHone calling "CO CHC,'"

EXCHANGE:

R5Cn, lARS andlor C HC number, lind
a t. ". IlfOVlnce. or country.

FREOUENCIES:

CW-70 kHz from the bottom ot the..~
SSB-3960. 7260, lQOO. 21360, 28600.

SCORING '

Mulhply 0S0s hlT'oeS the numtlef 01
eounl ries ""'"'ed. ueee lhe I>I,IITIber at
IARSICHC membe<$ wort.ed. Any iioembef

01 1)0"\ diYlskln$ counts as 1*0 mullipll·
~,

AWARDS:

Eng....ee plaque 10 the Iligl'leSt ~.II

llCOfe. Cerl ifi(:alM to the hig....' llCOf8

pel' band and lop 10 runnen-up.

ENTRIES:

Logs mus' s!>ow date and tome In GMT,
station WO'ked. exchanges s/J'nt and Ie
c~ved. eso points claimed, and hnal
claimed score. All entries witll l0001 more
OSO. must also Incluoe .. check sheet
Enl.l"s must be mailed t,y June 18t to Tlld
M"lInosky K1BV, 525 FOSlef St.""t, South
Windsor CT 06074. Includll a 1••1l" SASE
lor. copy o f the •..sults.

VIRGINIA COO PARTY
Starts: 1800 GMT March 10
Ends: 0200 GMT March 12

Tht' 198.4 OSO pclrly is again spont(lt8d

by t"" SIllf!ing Parll Amat.... RadIo Club

01 Sterl.ng Parll. Vi.ginia. Ttoe ....... ".
bon may be worl<ed on Ndl band. on bOIl'!

CN and SSBmodes.. Vi'glnia "atlonl. may
contacl in-slale st",lionS lor OSO and muI
l'pI.. credit. Vi'giniill fI"ICIOile Stilltiont may
be worl<ed In eiIICh .- county t"" QPlIf

.Ie Irom lor .-OSO and multiplier credit
tegiII.d1_ whether or not p'llWioully
worl<<<I on lhe same bilnd and mode In iIIn
otl'lef county. SI.lions on counly bOIderS
count lor only one 050. a RP slallons
musl fUn 5 WailS or len lor II'Iei I enti.e op
e,.tlng lime.

EXCHANGE:

aso num ber st ••ting wllh 001 .nd a TH
consisting 01 stale. p.ovlnce , OX country,
or VI,glnla ceunty. Vi.lginl. s lallons nOle
lhal the .ele'eflcelor valid counties Is the
CO magazine C<HinO", AWllrd RtK:ord
BooIr which 115111. tot. 10195 counlles,

FREOUENCIES,

Phone-3930, 7230, 142M, 21375,
28575. iIInd iIInywhere on 16O-meIer blond
"'eep! in OX wif'dooors.

CW-60 kHl up '.om the low end 01
NCI'l HF blond iIInd .nywhere in 10- iIInd
16O-me1f1t bands or No¥iee subbandS.

SCORING:
Counl one point per sse aso, tlO'O

poinis PJf CW050. Y"ginia stSI~mult~

ply lotal QSOs by II'Ie sum 01 stat., c.n.
dian prgwinoes. OX c:<106llriM, and VI'ginia
oountie$ worl<ed- Other'S multiply QSOs by

t"" """""-- 01 Vi.giniill c:<106lU. worl<ed-

AWARDS:

Eng'iIIved plaques to the top«;orlng ".
t~s In lhe 100Iowing calegories: High VI.
glniill single opera tor {Ii , ed loca1ion~ High
VI,ginia CW-ooly st ..lIon; High Virginlill
mobile; High out-oHllate (Including OX) sts·
non; High Vi.glnla QRP slalion (II 5 or more
a RP ""t,ies a'e received). Certlllc.tes
. w.rded winners 01 vl,ginla oounlies,
StilllM, provinces, a nd OXcount.les.

ENTRIES:

Follow ARRL standard contest gull»
lines IOf IogL Indicate 0iIICh _ multiplier
.. worl<ed- Include ill SUI'f'lfT\llfV aI-' Wllh
ycu log and an SAS£ to< a copy 01 t""
.....IS. Indicate on summary aI-' il ml>

bile or ORP. Enlries . ra due Aprtl 1511'1 iIInd
$I"(lU1d be adcIresaed to: V\.g.lnl. aso Pa.·
w. do Ken Ha rrigan KB2lT, 2 callIS Court,
Slerllng Parll VA 2217t).

WISCONSIN COO PARTY
Starts: 1800 GMT March 11
Ends: 0100 GMT M.rch 12

Use both ON and phone, .lilltiOM may
De _ed once PJf mode on .acI'I blond.
""»iles may De _ed ~in when
Changing counties. No ,epeat..- QSOs!

EXCHANGE:

RS(J') and state. p'cM~, 01 Wisconain
county.

FREOUENCIES:

PItone-3990, 7290, 14290.
CW-3560, 7050, 14060

SCORING:

Phone contacts counl 1 aso point
while CW coniacts count 2 aso points.
Wisconllin s tations multiply aso points
by 10 t.1 num ber 01 slatea, pl'ovlnces, . nd
Wisconsin counlles. OX count,lea count
lor aso poinla but not mutllpllera. Non

Wisconsin s tallons muUlply aso poinls
by ""mber 01 Wisconain counlies (72
mu.). As . bonuS, Wisconsln mobil.. add
500 points for each county conlillCted '.om
outslde yoo..- horne county wllh a
mifllmum 01 15 QSOs I)fIt counly 10
qualify.

AWARDS.-

Awa.d1\ will De presenled 10 lhe hill""Sl
lICOfes in eacJt at.le.nd pr(Wi~, and 10

the highesl aggregale club tcQf.,

ENTRIES:

All eetnee must conl.in • log consl$!'
ing 01: lIme in GMT, Cilll1, RS(T). ".te. Wis
consin county. mode. and • score sum
mary, Logs conl.lning more th.n 100
QSoa musl be .ccompa.nled by • dupe
aheet. eoutee muSI be poe,lm.,ked by

Ap.11 15th and sent 10: Wiscons in aso
Part y, clO Wesl Allis Radio Amaleu, Club,
PO Bo, 1072. Milwaukee WI 53201.

BERMUDA AMATEUR
RADIO CONTEST

Starts: 0001 GMT March 17
Ends: 2400 GMT March 18

The 26th Bermuda Amaleu. RadiO Con
tesl is aoaln aporlSOfed by lhe ~ioSoc~
ely 01 Bermuda. Tht' cont..t i. 0PfIfl 10 all
licensed amateurs I" Canada, USA.
Unoled Kingdom, .nd t"" FedfIt.1 Repub
lic 01 Germany. 01 the 4&-hou< contest ~

. iod. YOUf Ioial operating time cannol u·
ceed 36 !'Ioufa: oil perloda muat be ciea.ly
logged. E.ch o H period musl no t be less
lhan th.ee conseculi"" hOu'•. All sl.tiOOS
muM be singleQPllf.lor only and muM op
fIt. le lrom 11'Ief. OWn p',,,.I. resldence 01
property. U1Ie all banda, 80 through 10 me

ters. No crossband or ClOStwnOde con
tacls are penn;tttci, AdchUonllly. no
phone contacts iIIf' allowed bet ween W
and G or W$st G8tfn1ny on 40 meters.

EXCHANGE:

All MationS w.ll send R5(TJ .""""s lind
gi"" the 10l1Ow,ng: Canildlans add ptO'I

i~, UK stilliOflll add county. US atationS
add s tale. Wesl German staliona add
DOK'. Bermooa al.l iona .dd pcl';sh. US
and Canadian at. tiona may e,change ,...
por111 wllh West Germ.n. UK, and Ber
muda stationll only. UK.nd west German
st.lions m.y exch.nge .8\lOf1a w!lh US,
Canadian, and Be.muda stations only

SCORING:

Each compleled coniact on each band
counts 5 points, A phone .nd • CW con
lact with IIIe same st.tlon on the same
band wm counl il they .'a made a lle..st30
m;nutes apclrt. For .11 at.,ions outaide
Befmuda lhe mul1lpher la lhe lolal num
ber 01 Vpgs worked on each blond, For Ber
muda slatlons the multlpl,er Is the total
number 01 stat.., provinces, counlies.
.nd DOKI1I _ed on each blond.

AWARDS

Pnnled .....'d1\lo tM fop lICOf. in each

alala, p'o"u'ce. COUf'lty• • nd DO'" .'ea
The lop score in canada. US. UK. .nd
West Germany sna il .ece;"" .tfO(lhy to be
...a,ded af II", soc"'ty·. annual dinne<
held in Oclober 01 eaCh Y'N'- Round-t.ip
a ,l lfanSPOflilltoon plua loCCOi'omodat~

will be provided to overHiIIS wIn..... to en
able them to '_"" thei. aw••ds. Top
winners IOf lfoe 1919 th.ougn 1963 conlnl
shall be e1,gible lor the a'", a wards only

ENTRIES,

Logs mUIII ahoow all dates .nd I"nes In
GMT, A s&Pil,.te aheet must be used lor
each band, All contestanls 10 ccmeute
their own scores and check for duplicate
contacts. Dupe eneete must be s ubml1led
with logs to coyer each band where more
than 200 contacla ••e logged. For every

duplicate conlact lor whIch pointa a'e
cl aimed, • pen.lty 01 1I'I.ee cont.cls will
be dedUCled by the conleSf comm,ttee. An
e,cess 01 claImed dupHcales m.y mean
dlaquallhcatior't. No penalty will be e.·
acted aoain" duplicales lor wl'lich no
points a'e clillimed, Each pa.ge must be
cle.rty oumbe<ed .nd marlled with ceo
testant's call. yea' , .nd blond 10 which It
fe1era. All conl..t.nla must .ogn. al.t.
ment that t,.., hive complied WIth the

" ill. 3-4".fl G-11
".'10-12
.... 11-1 2

"a. 17·11
.... 17.11
.... 17-1.
.... 17-1'

".r 17-1 '
M.r 17-1'
M.r 31-Apt 2
Apr 21-22
May 5-6
Jul13-15
AuQ 11-12
Aug 24-27
s.p 15-17
s.p 22- 23
0IIc 26-Ja" 1

ARRL ex ConINI-Pl'IonII
IARS/CHC 1nt.....llonal ConINI_CW
VJtvIftia Sial. aso Party
~l"050 P.rty
YL-4SSII eon- Syal.... 050 P.rty-CW
8ennudiII ConINt
Spo1ng ORP CW Actlwlly W....tnd
IARSICHC Int.....11ona1 ConINt_SSIl
K.nlucl<y 050 P.rty
Tan__ 050 P.rly

Connecl lc ul 050 P.rly
aRP AmiIIleu, R.dlo Club April 050 Party
Lala Spring ORP sse Activity WNf<and
A5 Int.....Uon.1 SSTV·Dll ContHI
Naw J_y 050 P.rly
A5 North Americ:an UHF FSTV·DX ConI..1

W..hlngton SI.I. 050 Party
Lal. Sum..- ORP CW Actlwtly W....and
aRP Winter $port1_CW

NEWSLETIER OF THE MONTH
The Rockfo.d Amal e u, Ra diO Assoc ia tion 's Hllm R.g ,eally does lhe lob.

The l. Oecember Issue, lor ,,..mple, leal u.ed p.es lde nl 's Log. Mlc rolOlglt.1 cce
nef, Sec' e tary'a Log. Tech Toplca, Elme. Pal rol (Novice cl.U I'Hlws), New P.od·
uct Review, Potpourri, .nd H.m Mart . And Ih la la .11 in • slick little p.ck. ge
which Includes pholoal Congr.tul.tlons to Ed itor Sha.on Ha. l. n WB9SFT, Ci.
culation M. n. ll'" Alice O..idson, and lhe whole c .ew.

To enlef you . club's newsletter in 73's News le tter ollhe Monlh Contell, send

ilto 73, Pine 51'_, Peletborough NH~, Alln: Newsle"er 011"" Month.
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PV1 NEZ

K1GAH

w,,"
W4KJIIS

W8VEN

VU EOf'

N7EPN

KN1l

K0 7H17

N7AVF

K1Ea

KTNPS

ZM2RY

KD7H

"""'"k9GTa

Utah
ae

Vlrginl.

"WKI VlrvInla
za

WI_In..
za

Co_
Ontario.......,

"J.pan
J AIn'SA as I" 1,106

CCIPfll. J A9LNJ , JA9NFO)
J H30PB 32 U
KA2kS(KV7Jj 2S 11

N_ Zaal.nd
a

Waahlngton
Asolin County

21S 50 38,750
Botnlon County

239 SO 23,900
Chela n County

106 301 10,812
Clanam Counly

52 28 ..28.t
CooorI itl CounTy

.. "
" '"f erry Counly
66 31 S.963

G''lInt Counly
W7WMO « 3 59 6.a,192

Gra ys Harbor Cou nly
282 50 301.050

Is land Cou nly
1.CW8 100 209.600

k ing County
K7NWS 688 53 71.592

COp<s AK1$. K$7 F. K57Z, KA7COO)
KA 70JR 637 ~ 70.010
k l11f « 7 119 111.e86
N7AOP 2'*6 53 27.4!>t
K7UU 167 .tO 15,240

Kitl;lP Counly
218 '*6 20,QS6
110 301 11.220

Kilt il..s COunt y
49 23 22M

Mason Counly
109 33 8 ,718

Ok...nagon Counly
230 41 25,420

P.c il lc Counly
25<1 « 28.204

Pierce Coun ly
WA7FfWk 376 52 39 .10"
N7EPO 181 "tl 24.978
W70k U7 39 1.. .820

I.... kG7V, 'NSPBL k L7UR.
KA7CXU. K7CHJC. N70AT, k I0~

Sk.git Counly
167 4.3 19.092

••~'·'~.mW~sh County
217 « 2:8,6«
202 ~ 1&,.SlW

Whaleom Counly
WB7CAO 201 "2 16.88<1

Whitman Counly

• •

W7'EU
vmso

W70FO

WA1$TA

'''''

"'.""

kC7GQ

""~IT

"" "

"","'am

Club "alion W1 01 counll 5 poinll per
blnd/mode. Novice asoa counl 2 polnts,
OSCAR 0S0s 3 points. Oul-of..III. " ..
lion. mulliply aso poinll by 1!'Ie "'-""'bfW

SCORING,

,

zs

'"
",
'"

",
,..

'.'"r.rea

."

aseo
3.078

"""

2.106

6.786

S.716

1.616

3,948
3,173

a....

e.saa
2,812

e.aaa

3,100

'.'"

, .eec

.....

'"''
' ",0

.....
3,520

....

"

"

•

""

,

,

,

""
t t

,

"
"

"

..

re

..

"

"

'"

'"

36 11,124

"

ee

""

za

"
T....

'"ea

1983 WASHINGTON STATE aso PARTY
CERTIFICATE WINN ERS

Mu lt i·
p llera Tota l

RESULTS
aso.

AI..ka

""',~
ea

Art . .....

"Ca Ulomla
as
se- ..

CooM_lleut

'",......
"ee

a-,"
'"Idaho
ae

mlnol.
se

Indiana

'"_.
".._.
"K__y

""al.....
...ryland

72 21

" ..
M....eI'Iul.".

60 ..
Michiga n

"..
Mln,,"OIa

eo
Ml..",,"

""--..
'"JrtIIw ......00

"-,...
" ..

Nor1tI C.roIl",

50 "
North Oa.ola

"0'''.
"O.lalloma

"0'_
".

P_ yhl nl.

'"Rhoda IIland

.. "..... CO.....

"Sou1I'I O••OIa,,--
38

W7RtR

KC2J11E

KA1PMP

wowu
k..008

W1NG

WOOOBB

w"",,,,

KUVP

W85AYS

KA1ClV

WA" EBN

Nl 70

'N1OLC

W6NNV
....aa

W82NOE

",.u.

WA7RQS

W,t,JHAE

KA811N
, sea

V<>HOO
W3FG

'OHQ'

W88l2R

k [)(lYR

WAflOlT

WA2PHA

,."

...."

EXCHANGE:

Send RS(T). serial aso number, .nd
ARRI. aeetion or eonn.etieul county.

''''wea' back In Its 'egular . 101, 1!'Ie llrat
.....end in December.

EXCHANGE'

FIS(T} and Slale. pl'O'<ine" . COUnlry, or
Ke nlur:ky COl.H11y.

CONNECTICUT COO PARTY
Starts: 2000 GMT March 31

Ends: 0200 GMT April 2
$ponSOted by lhe Cand'-'<l Am. l"'"

Radio "'ssoela l lon ICARAl. There ;s a . ..... t
pe,iod Irom 0500 10 1200 G MT, This cee
Il'lSI is normally ,u n In OfIeembe< a nd will

FREOUENCIES

POOne-18<1O. 3985.1285.1"285.21385.

""'"Noviee-3725. 7125. 21125. 28125.
CW-181S .nd approximalely 60 kHz

I,om bouom 01 each band.
l(""tuckYstahons muSI operate a mini·

mum 01 10 m,nulllS lor each change 01
band or mode.

KENTUCKY aso PARTY
2100 March 17 to 0100 March 18

1400 10 2200 March 18

A WARDS:

Pla Ques 10 the higheSI·sc o, ing Ken·
tuc ky l i.ad, Ke nlucky mobil" , Ke ntuc ky
partable. and out-of·sl.le stalion . Fi'SI·
plac" certificlles 10 highest score lor
each sta te. NocMce. Ca~ian. OX s l.. tiOn,
all pt'Ione. III CW P. rt ielpat;on certill·
ca lH 10 aOI slalions subm.lling Iogll wilh
..lle<Ist 25 conlacls.

SCORING:

Counl 2 POinlS 'or eac h l 60-mele' aso .
phone 0' CW; 2 points pe' CW aso on a ll
othe , bands: I pai nt pe' phone aso on 80
and 01() metll's: 1,S polnls pe, pho"'" 050
on '0. lS. a nd 20 mel",S. Combine phone
and CW score as one contflS I

Kenlur:ky SI.. ,ions multiply OSO points
by lhe sum 01 lhe number 01 sla les (SOl.
Kenlucky counlies l1n plus YO. VEl _7.
..nd VYINE8 ffl· OX sl..11Of'IS count only In
point lo la ls . nol ;II multipl ........ Non-Ken
tucky sl.. loons mull 'ply 050 painl' by me
tot..1 number 01 Kanlueky counties
worl<ed (120 ..... ,

Portable .nd motH" kenlucky sti lion.
add to lot.. l soare a llor'Ius 01 1000 POinll
lor each county oper.,ed OUIslde 01 t>ome
county. A mInimum 01 25 ccruacts mult
be made in e.ach cou nty 10 qua lily lor lhe
hanus.

This is 1!'Ie MICOAd ."""",1 kant ucky
aso Pa rty sllOf'l3O/lld by t!'le Wesl ,,", Ken
lucky OX Auoeia toon. Stalions may "WQric
1!'Ie same slattOtl on dillerent banda•
n'ICllles, or coun"N. Mobi las compele
againsl I'I"IOlliln. porI.1lles againsl pori..

bles, and li.eeI agalnsl ' i.ed. No counly.
line opefatlon lor 1!'Ie pu'pose of muillple
eont..ete. Pofta ble stallona muSI sel up
per Fie ld Da y 'ul"a. Single-t , a na mitter en·
I,ies onl y, bul single 0' m ult l-ope,al ors
OK. Repeale, contac ts nOI allowed. No
flsl ope,alions pe,mltled

ENTRIES.

logs should Sl"low dal"",me in GMT,
Slaloon wor1<ed. bind. mode, ",.change.
and score. ASlI~ log s"-l Is a va ila ble
il you send an SASE.loga muSl !Mt legible
and neat 10 aVOid dIsqualification. Sllbmit
I c,oss-<:t!eek s heel (similar 10 ARRl lorm
CD7n lor e a ch band and mode wilh 0'<"
50 conlac lS. Kenlucky sta tions musl
show counties they wo,ked f,om as part
of thel, log enl"l, logs musl be pos l .
m.. ' ked no let'" Ihan Ma y Sih to be e liglbi"
'or a ....a ' d consldM.lIon. Send a la,ge (9"
by 12') SASE ....illl S 3!i postage 10 ensu,e
.eeeiving complele conl.....1 ,esults plus
any a ....a.dS you may win , No logs will ee
relurned

TENNESSEE aso PARTY
2100 GMT March 11 to 0500 GMT
March 18 and 1400 to 2200 GMT

March 18
nlls Is IIIe l "'h annual OSO Plrty span

""Old by llle T__ Council of A.... ·

twr Rad>o Clubs VtN may wor1< Itle same
",,;on on dltt",ent b;lnd:s. modM, Of

eounhas AepN'''' coetects ar' I'l(II .1·
lowed Mobiln eompIlle ..galnsl fI'IOOIlllS.
porIablH aga,n" porIables, Sing"l"n,·
milt"" ent"llS only . No county·line oper"
lions a llowed 'or multiple conlact. , Por·
la ble Sl. tions "'ult S8l up per Field D.y
rules. No "liSI" opera tions are . lIowed.
No CW conIa c ts in phone bands.

IWARDS

Plaque 10 hlghest·scoring Ten""".....
i.ell. motHle. ..n<'! portable. plus 0IrI 01
,'a'e. Fi' $l ·place cernucates 10 h lg hes l·
oeOfing stalion In e..c h s la te. Canada. OX
:aunt,,!. T__ NOYioo'Tectlnicla n. lllII·
,I·sla le Novlc efTeeh nic la n, Te nflells l'll
>hone only, and Te nnessee CW only. Par·
ICipatiOn c""llllcates to every station
.endIng In logs witll a lienI 25 conIacts.

'NTRIES '

Logs mu3lsl"low datenime in GMT, .ta·
lon "WQric0ld . band. mode. e .change. and
(:(We. Submll a c n)S!I-e!'leek ._ s.mila'
o ARRt con 'or eaeh band and mode
lith 100 Of more contacts. Logs mu31 !Mt
Iglllle to avoid d'lQUiIlllIcal;on Logs

nust be POSl ...."' l'd by JII..y 1st and SoII'lI
0: O& k RIdge ARC, AlIn: Mel Wa,del l
:4PJ . O&k RIdge TN 37830. P1....llfl include
I busl","... lzed SASE w+lh YOU' logs 'or
omplel", results. any certi 'icales ..,Md.
~ IOf ''''Iu'n 01 logs (i ' desi 'ed).

'ules . nd I",,,,, Of ll'lei, licenMl. An log.
mu31 !Mt ,toeeI'OId by 1!'Ie Contesl Commit·
I...., RadIO Soelftly of BennudI. eox 215.
H. milton 5. 8etmudI, I'lCI I"", lhan M. y
31st Oveole.. conlesllnts .1lI recom
meolded 10 1000.td lheif ......1, .....11.

All declSIOO'll of lhe eeeteet commitTee

• re I"'"
BermudII PI'"lh .bbtewi. tions .1lI ..

lol lows: SAN_Slndys, PEM-~• .
SOU_SOUth....pton. HAM _H. mi llon.
STG-Sl. Geotge. OEV- OeYonshl'• .
WA R-W.rwICk , SMt-Smilhs. PAG
Pagel ,

EXCHANGE:

Signal ,,,port and s ta le. p<O'<inee, coun
try, or Ten"l'SS8Ol county,

SCORING

Sear. one pain' per phone OSO; 1,5
poon" PI' CW 050. Combine pI'IOne and
CW !l'ellf" as oneconlHt. unlHS you wish
10 " ......Ie 'or pno"fKHoly or CW-only
. w.rds. Ten..-sea .,al;on. multIply 050
poonl. by sum of number of dll ierant
Ila tH (501. Tennessee count," 19S~ .nd
~O ..nd VEl-7 (71- OX "al;ons counl only
tor points . not as muillpl ........ E. c h pew.
:..ble or mo()Ile Slalion wor1<ing outside
~, """'" Ten",".ee counly seores ~
lOnu' POin" 'o r each county outsida 0 '
1OIl\fl counly wllh a minimum ot 10 a s es.
' " Olhers multiply a s o point s by lhe
l umbe' 01 d llle",nl Te nnessee coun lie s
'1orked 19S ma• .)

<REOUENCIES.-

P!K>ne _ 1860. 3980. 7280. 1"280.21380.

"""NO'<ICe- 3725. 7125. 21125. 28125.
CW- ,81Sand approximalely50 kHl UO

Torn bOltom 01 each b;lnd
HoI" . you mu31 log a ...inimum OQIIfll·

ng time 0110 m"'uIH lor each change of
lend or mode
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Tha lol lowlng IImea . nd hequene ie s
will be used lor Ihe Spring CRP CW Activi,
ty Weakand on Ma,ch 17- 18 . tha lIta
Summer QRP CW Acllvlty Weekend 00
$aplambar 22-23, a nd the CRP Wlnl er
SpOfllon CW, Decembar 2(l th roogh Jan....
ary lit:

Full detail. 01 mernberahip of G-Of'Ip.
Club 110m the Mamber"' i ~ s.er.t.ry,
F,ed Garr.tt G4 HOM, 47 TIIII'IIo:I Cloaa,
Druids Healh, Blnningham, B14 5lT,
Englillnd.

In addition to uw .bOve .....,Ia,
mernbers of the G.QRP-Club "'-ve Weekly
act iv;Iy periOds on Sund.yl between 1100
a nd 1230 a nd agillin Ifom 1400 to 1530 on
lhe lnternat ionll l ORP frequencle. (1T*l'

Iioned .bove) and on Wednesda ys on
3560 f,om 2000 local lime (lor .mal...,. In
the UK a nd Western Eu'opa).

of ceeeeeuccr counties worked (8 m.~ .) .

Connecticut 11.1Ion. mulll~ly aso polnll
by the lum of ARRl aec tlonl worked. Ad·
dltlonal OXconlactl count for 050 polnta
but ooly orlfI OX mu ltiplier O'o'er.1I II .1·
lowed.

f REQUENCIES:

CW--tO kHz u~ from lhe bol1om of
each band.

55B_3927, 72!iO, 14295, 21370, 28540.
tbIce-372!i, 712!i, 2112!i, 2812!l.

ENTRIES AND AWARDS:

Looa mUll a/>oW calego<y. dalelll .....
(GMn, Itati_, ~, bandS. aso
poinll, al'l(1 CI.i",.., 1QOf9I. EnclOM •

large SASE for ree une , log l mUlt be POl t'
ma rked by April 30th and se nl to: CARA.
clo R. Dillon N2EFA, Box 950t, Oanbury CT
06810.

QRP ACTIVITY WEEKENDS
The ~arlOllS QRP Ach~ity Weeklll\dl

thloughoul the year a 'e IponSOfed by the
G.QRP-Ciub In Engla nd. They are I...
tanded to promote CRP activi ty on lhe
times I nd frequencias suooested. Mem
bers l rom other CRP clubs Ihroughout the
wortd .nd all .mat...... interested In ORP
afe Invited to join In. ORP c lube a'a ' .
Q.-ted 10 publicize lhe acti-.l ly periods In
IhaI, club magazines.

O9OG-l000GMT
1000-1 100
1100- 1200
1200-1300
1300-1400
1400-1!500
1!iOO- 1730
1130-2000
2000-2100

""'"".......,..,
asec
10106
asec
".......
""'"T03O/I0106

2100-2200
2200-2300

3560
rsoec

H..... you rl!'Cefltly ~u'chasad a n_ p,od...:I'''11 "as balln ' ......wad In T3" If
you have, _ Iteand tell uS what youlh,nkabOuI" 13 .. ,11 publ,ah your commentS
SO you can sh"a Ihem wltnolher nillml, al p.rt 01 OU' CQIlllnu,ng ellOl1lo b<lng
you the best in new produel ,n!ormatlOn .nd ' ....Wi, 5and youl lI'oughta to
R......w EdllOl, 13: Am.t..... R.dlO·s rl/;"",C.'Joum.', Pete'borough NH 1)3.1;58

WHAT DO YOU THINK?

8 & W MODEL AC 1.8-30
CONTINUOUS-COVERAGE

ANTENNA

REVIEW

!nIl. lIatlon

My property ....'urea 140' deeP by 2!iO'
wide, Ilightly OWl tnree-q....rterl 01 In
acre, and ia probably typical 01 a lubur·
ban lot. Whila my 10111 wide enough 10 ee
commodata ill full·l lzed l\iIIU·waYl dipola
for t60 met8la, Ilw trees iII'a not In lhe
rign t plillces 10 su~port a dlpola iIIt ill luffl·
cient he<gh' 10 ma ka il work wa ll. A hillU,
wave d ipole re.lly shoutd ba Ins tilllled a
hal! wa_e above g'ound to work Il ka an
Ideal dIpole . and iIIl 1.8 114H z thll Is OWl'

200' high. U I lived In. 'edwood fora al with
400' tree l a ll iIIround, I eould ~'Obillbly

wo,k th la out, but I don't , and I really
could n't aea inalalilngtwo 250' Iowa.. to
support a ItO dipole. So, I dec ided to try ill
compromise (sho,1, a nd Ian th .n 200'
hillh) a nte nna for 160: Ihus , tee AC 1,8 - 30.

To Ins lall tne e & W anlanna , I fi .., ran.
rope from a limbol a n oa k Ifea In my blIck·
yard to the t o~ 01 a mal t al,a~ped 10 my
chi mney on Ihe rool 01 my houl a . Thll
made Ihe ,ope aboul Ilxty leel long, wlln
each end support illbout lOlly feat abovt
Ilround. Thla rope w. 1 to be uled to IUP
pOfltha cenl81 01 the 8 & W AC 1.8· 30 at a
height 01 a bout lhlrty leet , I figured . (;Or.

' ectly, Ihal the,ope would I t'elch and lag
ill bit wilh lhe .....ght of lhe anlenna hillng
Ing lrom it

Ne xt, with the help 01 my Irland KT2B, I
installed lhe a nl ....na 100 Ihal 1"'& d,men
slonal cent&l of 1M anlenna wira II IUP
ported by the rope and the IWO anda of U"
antenna wl,e come dowIl to the g 'o.....e
illboul aighly leet apart, jUlt lik. lhol
skelctl in lhe 8 & W Inltruc'lion .hwI. ,...
N<:/I and o f the .nlenna, we drove a lOUI
fOO! ground rod Inlo 1"'& earth, and lhar
we I t,atchad the antenna Itlaillht an!
coowoacled the ground wi,a supplied •
&ICI'I and of the iIIntanna aaaernbly (thil II
pra-wired\ to the two lI'ound rods. maki",
the grOlOnd wi_ QUita thort. Thil ..-rw
the rf uillnaformer and the balancing nat
wort< .... supported In mldai, by the ,adlat
ing antanna and lI'ound wn w, only abov

i- 'OO!~ lI'ound at aaocI'I and.

We -. IUla to Install 1"'& anI...........
INIt II makes a parteel I~ed "V" .."
tile enli,. anlenna II In line; Il'IIt la
viewed f'om di,ectly above or baIoooo' I'"
a nt enna. It would i0oi< like. It..lghllina
8 & Wdoaan'l menlion il Ihi. II importanl

cilUamateu, SoerIicel, .nd tl\illt the ani.....
na should ba instilliled ioI an i..-ted "V"
wiln the cenler twenty-Ii.... 10 Ihirty I_
higher than the anda. making the _illil
i-ntanna length a bout aighly f_ and to
end i-Ithe baM. The inatructionl alloO ree
ommend connecting the lwo ground ter·
minall, one &ICI'I on the " Ir.",former
and the blIllncing network, d,reclly 10
1l'0I0nd 'ods. Assuming thil ....nt lhat I
should inst.1I t"'& anlanna WIth lhe lWO
and:s nurly on lhe g,ound.nd the ceeu...
eIlWated abOul Ihirty leet iIIbove 1"'& anda.
I proceeded to Inat.1I 1"'& AC 1.8--31)
exactly in Ihat lT\il noet".

Inlpactlon

Inllpectlng the AC 1.8- 30, l iound a eom
~Ialely ~'''Ilembled I ntennill oonsl$llng
o f two bUl ky wllalher~roofed assem blies
and 110' of stranded eopperwa ld wire, ill
coil of a boul 100' of Ilmll. r s t randed cop
pe'weld wire to Ul a .. I n o ptlon. 1 ecce
la' poise, Ind three heavy-duly iIInte nna I...
lula tOfI. Tha q ua lity of a ll eom pone nt
partl appears 10 be ax cellan\. Tha a nt en·
na feedll ne , not lupplled, connecla to
wh. t B & W calli an rt I,anllormar hav ing
an appea,ance a nd bulk Ilmilar 10 ill
haa\'Y-duty wldaband blIlun. At the o~po

. Ile and of the .ntenna radl.tlng wire II
.noIher bul ky component which B & W
call. ill bal.nelng nelwork: Thll II Ilmilar
In lize .nd _ghl to 1"'& rt tr.nllorme.
.nd Is a two-terminal devlce whICh CQI'I

nacta between lhe " diatlng wire and
ground. The balancing nalwork II a potl ed
asaembly which appe.a" V8IJ _ther·
proof and Itrang,

The lnatluc'lion IhMI lupplied wlth the
anten... I•• limple lwo-sided photocopy
whlctl doaa no! attempt to dasc:riba lhe
lNoory of 1"'& anten... (1M Theory section
liIIter In Ihi. ,!MaW). 11 does I tillta tl\illtl"'&
anlanna will axhiblt a maximum 1_of 2:1
I,om 1.8 th,ougI'I 30 114Hz (,eferenced to !;O

0I'>mI~ lhel 1"'& poweI rating of the prod
ue l II 1.5 kW ICAS (Inl",""ttant eooIWI.·

The Ban<." & Wllll.maon model AC
1.8-30 II ,uch a multipurpose anlanna
Iystem. n.... II no q....hon lhat l"'& a lf;'
claney of ...." a .ystam II rel.,i....y low
wt.I comt>Iled WIth W1III......ated lingl.
bal'ld ,_nl ."illya.1 do no! belie'4 the
AC 1.8--30, or any othal ....,.Iiband nonlft
onanl anlenna Iystem will work as "las
Indi1l'ldually·tuned l\iIIll'WIVll dIpoles i,..
Itilled the reQuiSlta hall w, .. abooe
g,ound; "0. . . .... thl, II no '.._ 10
a-.:t II'WM ....,.tipurpoa& 1y&lams, espa
cially II you lifl'lt)ly do no! ha.. unllmi led
lpace. E..., an anlanna wilh _ 20 de g.in
(I.a.•20de 1081 compa,ed with a hall·wa..
dipalaf can be used to maka many an
jOYillbia conl8CtI. Alter .11, 20 dB below a
40ISg Ilgnal i. enu praUy It.ong.

The 8 & W modal AC 1,8-30 II adY8I.
tiled as a "'contlnuoua-cooerage lIIl18lVlill,"
olf.,lng some deg,ee 0' e lflclent ,adia 
lion I,om 1.8 th'ough 30 114Hz with a single
feedli". Ind no adJullmants. 50lh ee
c.usa l wa nted . n antenna for t60 me ters
and 10 P'oYe or disprtwe e & W's rillt ner
fa ntas tie clillima for thll ~roduet, I ordered
orlfI f,om ill hanehlled d latrlbutor and
'acalved It aboul a week lat8l.

Dennll G. 8....11 K80 1UI"
G,""",ll. HC

Surely there are many 01 ul who would
like 10 operate on some blInd(l) In the
l .8--to-3O-MHz region but who cannol, for
some 1ll88011, &lecl • ' ulI..i~ed, hig/'l<l!UI.
ciancy iIInlanna lor _. To aba.ndon 1"'&

band(al altoge!"'" is lool ish ilInd UnNlClllo
U'Y, e.pecially in tighl at IOI'I'lI of llle ..
cent man<.1'1 offerings of muUipIJrpoa&
anlenna Iyslams whlctl CO'l'8I .11 _

popula, HF bands wilhoul 1"'& Itqui,.
menl of a .tamal tu~ or spI.wHng .....al

""•.

glue. It works ilIt IeilIsl illS well illS most'aG
ular p1il1Slic-solvent-lype .,;1h8Slvea.

Lesl you think that Ihl$ material II all
f...., and games,~. we~Id .......
tion one liny drawDillck Ihal COUld gel you
to run out of tile house: "Plut+Pal'"
lmalil lbaolutely terrIble! ImagIne a
Ik....,k·1 odor combined with a liltle
.lcohoI a lld some acelorlfl and you will
l\iIIva a ,ough Idea 01 \low thll malerial
amalia. II you must uaalt Indoora, an open
willdow or a n axhausl fa n will be e xtla......
Iy usafuI!

tn . dd ition to lis obvious compIJler.nd
aiectronici a pplic at ions , "Pleal·I·Pal,·' II
very handy IOf re~al'ing kid l ' tOYI iIInd
eyeglillSl frame a . My moat ,ecanl uaa, i...
cid&nt ally, wea In rftP8I,lng ill bl,d leeda'.
"PlaaHPal,·' was used to glua two
laalher Itra~a to a ptece 01 transpillr"""
praettc. And It he ld!

Tha ama lleal a lza kll o f "Plnt·I.P.l r"
Gonaiala o f 90 cc of liqu id and 3 ounces of
powder. I!'s aotd ilS "No. 175" a nd eOlls
$5.50 plus sh lpplnll.

Whlla you're wa iting 10' the " Plaat·l·
Pa l'" to a"l va, atart s a~ i ng u~ (0' sc,oung·
Ing) baby·foolj.ja r lid a a nd Pops le le
atlcks!

Fa , more Info,mat lon, contacl tha
R. wn Compa ny. Inc., PO Box 9, Spoon.,
WI 54801. Reader Service numbe, 4n.

REVIEW OF A GLUE
00 you ton'WIilTlM he .. t"'&~ for ill

good, Itrong, "Iy-I_ plaslic glue
something a 11m. ball. Il'I8n modaI...I,·
plane cement and __liIe than
·'IUp« glue'"? II ItO, you lhould gl"
"Pla".j·P.i"·. try.

"P1asl.j·Palr- II • lwo-pa,t "repsll kil,"
mainly lor plaaUcl, bill .1100 excellent for
borlding moat anything to anything elsa

"PlnH'PiIIi,"' II jU11 dandy for lixing
u~ mosl of tha ~Iacl'onlc eomplJte,
thingl Ihal lend to break. cl.ck. Inap,
iIInd olherwisa lilllI apart. It c.n be used to
,apal, compuler cu·.., broken kay toea,
c,acked ei,cull c.rd gul<je$, broken
awitchea, and joylllck,. If you'''''' eve,
b,okan an ImpoUibl.hHeplaea knob on
a tellWlllon or other place 01 elactronic
gea" you will ear"lnly ap~,eclillie Ihls
g lua'l ability to re~iIIl' knobl!

In addition 10 tha ulu.1 "glua" appllca·
tlon 01 Itleklng b,oken thlngl billck 10
gather, "Plaat-l-Pal," can be used 10 mold
Ihlngl ... plugl a nd eockell, lor example.
IEvar b,eak a we ird compuler Of radio ~Iug

and ha ve the met.1 ~artl elill Inlact but
Ihe ~ Iaatic all d lllntegrated?)I!'1 JUII Iina
wha n you need to cUl tom-bulld a lpeclal
~luglOf lome prOjact, 100. Wltn IU$t a Ill·
tla e.,e, you ean mold and repair f' i, ly
11r~ lectlonl 01 • bfol<an cabinet. Thll
work l well, IOf example, In IIIlIng a ga~lng

hola In 11\8 case 01 • $10 uled video
monitor!

The glue I. "Iy 10 usa. n doll., how·
_, ' &Q uire a eouple of exotie maleri·
.11 . .. a ml.lng container and a mixing
Ilick. For most IITllIIi jobl, a blIby·lood1a,
lid lilult rlghllor the mlx,ng container. A
longue daprealMll' lor PopeIeIe Itick!)
makaa an ax<»llenl mixing da"o'ica,

One component of "Plaat.j-Palr" II a
whil a pow<ler. the 01",., II a clea' liquid.
To usa the matedal. merely dum~ a lmall
.moont of the *"ila powlSalinto tl\8 mix·
ing conlainer iIInd add • 1_ d,OPS of the
clMr liquid. SII, untIl t"'& oomponanll a'a
well mixed. II t"'& mixlura lookl g"'ny,
you ne«l a IllIIa _ liquid. When you
ha.. il mix<td (wltlloQul lI'aina~ you're .11

aat ... unlen, lhet i., you want t"'& glue to
be trolet<... In INII cua. you ""I iii bid<
and wall . 1__ ..""onCII (rnoIyba -.

• minula or SOl untlltl>e ml1r.,u,a I. t"'& de>
alllld conailtaney. Then, .Pf)ly it Clamp
Ing I...,ely ql~<td.. . and _ In the
eaHll when cl.mping II necessary, il
doaan·t ha.. to be dOtIot lor VfIfY long.

For .cwna pl.ltic·to-plaaUe 'llCl'I,., tl>e
liquid lOl-.t can be uaed by ,Isall al •
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,

r"e AC 1.8-30 shown near its center, Which is hanging from a horizon/al svpport rope.
The vertical rope to tfle rlg llt of the antenna is used lor positioning the support rope.

The leedpolnt rt transformer /!Igt/fnst t/ btIckdrop of N"w J"rs"y cheSlnut leaves. The
Ir/!lnstormer hangs between thfl antenna wire and a ground stake iusl above glooM levet.

The btI/anclng network harrgs betwfHIn Ihfl antanna wire /!Ind /!I ground stake just ebove
the lightly snow-co .ered I/!Iwn.

Performance

01 course, what good Is a low swr if you

"'~"
Intrigued by the AC 1.8-30. I made some

meeeoremente on both component parts
and the completed. Installed assembly to
reason why or how this antenna works.
The ba lancing network Is really Just a
6OQ.0hm dummy load (resistive termtne
tlon) of rather si gnificant proportions; I as
sume this Is plobably rated at a few hun.
dred Watts in f,ee air. The rf transformer is
exactly that an-d has an Impedance ratio
which valles somewhat with lrpquency
and power but averages about 12:1 (sec
ondary:prlmary). I checked this by remcv
Ing the transformer Irom the antenna err
cuit and performing bench tests using a
Bird 43 wattmeter Installed In the 5O-Ohm
primary side and connecting various ter·
minatlng resistances across the eeecee
ary_ The vswr dropped to a very low value
when the transformer was terminated
wHh 500 to 600 Ohms, yielding my
estimated design ratio of about 12:1.

Based on tha above findings. I surmise
that the AC 1.8-30 Is a "traveling-wave"
antenna which need not be resonant to
perlorm with reasonable elf iCiency. The
antenna system looks like a terminated
wire of high impedance (BOO Ohms), and
the rf I ranslormer Is used to match thi$
load to Its low·lmpedance unbalanced
transmlssiOfl line (50-0hm coax)_ AI·
though I didn't try It, I believe that if the an
tenna radiating wire were replaced with
6QO.Ohm open·wlre transmission line
hung in free space, the entire system
would therr become one big 6QO.Ohm
dummy load which would hard ly rad'ata at
all ; however. because In actual practice
tha conductor from line to load is neither
shielded nOf balanCed. It radiates, rather

this proves that 20 dB down f,om an S9
signal is still easily readable'

On forty meters, the B & W antenna
really shines and performed almost as
well as my halt.waV9 moooeanc dlpola at
lony feet undel most conditions. On 80
meters. the antenna works , but It Is no
match for my Inverted "V" double
bazooka. typically p'oduclng signals
about tnree "5" units down trom the
bazooka standard. On 160 meters, I do not
have a standard antenna with which to
compare the B & W; however, I can say
that the AC 1.6-30 has produced many en·
joyable l6D-mete, asos at various
oteteecee from a few mlies to a lew trcu
sand miles_ I am running only 100 Watts
PEP output on 160 and have received
severa l complimentary reports from lots
of stations whO seem to " live" on that
band. Clea'ly. the antenna works.

-•

•

can't get out? Not much. So I spent the en-
tire contest weeken-d (November Sweep
stakes) lallowing my installation of the
AC 1,8-30 antenna switching back and
forth bet ween the B & W antenna and
some standards lor my station: On 80
meters, I normal ly use /!I een.weve double
baz~a coaxial dipole Installed as ,In In-
verted "V" wllh the center up sixty feet; on
40 meIers, I normally use a conven tiona l
halt·wave dipolaat forty feel; on 2(l.1S.10
meters, • use either a 4-element trap tri.
ban-d yagl (Cushcralt ATB.J4, 18' boom.
8-g dB galnlband) or a hal f·wave vertical
(Cushcraft A·3). The triband yagl is tower
mounted at about twenty·flve feet. and It
should be noted that I have a hilltop toea
t ion with rocky (and probably not very con·
ductive) soil. With a total of five antennas
to switch Irom, and I do have all the feed
lines brought to a coaxial sw itCh, I could
eas ily compare the B & W antenna to the
others listed,

Basically, the B & W conunuous-cover
age antenna workS lairly well. It does not
compare with my beam on 14, 21, or 28
MHz, but I didn't expect that It would. It
a lso does not compare with the A-3 h/!llf·
wave vertical on those three bands. But it
does hear pretty well, and it does get out.
On tw enty meters, . switched to the B & W
antenna in the middle of a lew contacts
and the contacls were completed with no
trouble , One of these contacts was with
Hawaii, some 5500 miles dis tant. I guess

•

J

Vlwr,
me..ured

1.65:1
'50
'50

'"2.00
1.85
, .00

'00
'00
2.20
2.40

2.'"

' '''1.70
1.70
2.10
2.20
2.00

•

Table 1.

,

Frequency,

""
'"1_85
,oa
'.50
3.75
' .00
'.00
7,15
7.30

14_00
14.20
14_35
21 _00
21.2n
21.45
28.00
28.50
2900

impedance of the antenna is higher than
50 Ohms, not lowel; e.g., at 14.2 MHZ, the
complex Impedance Is about 120 Ohms,

Based on my measurements, the B & W
antenna doesn't qui te make the "less
Ih an 2:1 swr across 1.8-30 MHz" they
claim, but it comes impressively close.
Note that I did nol install the counterpoise
wire wh ich B & W st ates might improve
performance In some Installations,

but I guessed 11 might be, and it wasn"!
anyext.s effort to do It th is way.

Meuuramants and rnl.
Wa then coonected a 5O-Ohm l &edline

(at first , random lengths of AG-BIU and
RG·l 1IU In series; later, a single length o f
RG.aJX), ran the cable to the house, and
started making measurements. t should
state that the very first band we tried out
was 160 mete's and I was pleasantl y sur
prised to f ind that the antenna loaded
well , with a measured vswr of 1.5:1 aeron
the who/9 band. This made me kind 01
suspic ious, The only thing I owned which
was flat across any whole band was a
dummy load. and I ballan to suspect that
maybe the e & W ant enna is a b ig dummy
load, Tuning across the band. ' found t hat
the antenne is certai nly r.o dummy. 00.
cause it was receiving loud sianals all
across 160 mete's at about 4 o'clock In
the altemoon. I Immediately made a lew
quick contacts, using my Kenwood TS·
52nS at about 100 Wa tt s PEP, to det ",·
mloe that the contraption actually work s!

Peta KT2B and I next proceeded to
maasura the antenna Impedance us lna an
old GE rl Impedance bridge wit h an Inter
nal tunable oscilla tor; we lound the 1m
pedanC<l to be about 70 Ohms all across
160meters and about the same all across
40 meters, but much hiaha< on the other
HF ham bands. On 80. 20, 15. and 10 me
ters. the impedance measu red between
100 and 200 Ohms, whiCh would have prO'
duced Swr readings of 2:1 to 4:1. However,
tile test was premature because I had
sp liced tooether a quick leedllne of AG·
W in series with RG·lllU (75-0hm cable),
random lengths of each, and this probably
had some detrimental euect on t he anten·
na's impedancelf rltquency relationship.

The next day I dlsconr'leCted the RG.aJU
to RG·l11U system and ran an RG..a1X
so-onm "miniloam" coax feedline, about
si .ty feet long, f,om tne anlenna rl trans
lormer to my Kenwood. Using my Bird
model 43 directional cou plerlWaltmeter
and a 100-Watt HF band element. I mea·
sured vawr va. frltquency over the ai . ham
bandS covered by my Kenwood, and t hia
Information Is ahown In Tabl e 1_

The eighteen readinas of Table 1 are all
that a,e really requ ired because It Is 0b
vious thai Ihe antenna Is quite broadband
and the swr wit hin any given band doesn 't
change much. The "100" read ings Indl·
cate Immeasurably low reflected power
using my most sensi tive Bird elemen!. The
sw, Is probably neve, qui te 1.00:1, but
when I cannot detect any rellacted power
at all, I round the Swr valua to 1. When the
swr Is relati vely high, as on 2n mete,s, the
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FCC

Iha ll condUCIS. most ol iM POWef applied
to It

e-o_
I guess 1M summary 'MullS 01 my teslS

ll'>l>s lao indica l. lnal ttoe .aC 1..8-30 is

47CfAP.tt7

IPlt Doell," Illo. n-n; fCC n-!oM1

E...... I ••Iot.aaaaot........
~.loill _Not~.

DI ...... of '.oll....ncW In 1ha'
............. llIorMcadr, MIlIdo ....
ot'l ; I 1R...

AaUC'f': Fedu . 1~tioIls
~ft.

acnotC Witbdr.,...1of propoaed.w..~
R~porl.ndOnRt.

• aRT:n... docu"''''''1 wi'l>dnl W'll
lWo .I"'ma tive leI. 01 proposed ",I~.

Rt Iorth In. Nofic. ofPJopost'd Rul~

MoAins. 46 PR 4M5 IFebrnary 3. 1983).
Th~.~ rulee would have e. tablis""'" an
. "'."'u. ",dio ope•• to, Ilc..nsp clu"
which an Individu.l cou ld "-v..
obtai ned without r"",1d..mon.t,a ling a
profici..ncy in Ihe inlemational Mone
code. Th~H ",I" a~ being wilhdrawn
becAu.." (1) The requift!men, lor Mone
code pI'OfiC>l!ncy il nnl ••ill"'fica lll
barrier for tl>oM " ho ..ani 10",,1 an
al'lUlt. ... operalor IICftUC and [Z) II .. lot
the pubL.c lilt_III to It",a"in • • killPd
pool 01 a ""'..... ope",t,,""'" the ...r~.,

01111. and ,....,.11)' aDd pubL.c
~m..~ and I~ IAa na hor>al
do"'~
_ f"IIIfT-.t _ a_ ~ACT.

John Bon.o..u~ Pn"ala R. doo ~au,
W... hl...... D.c' 105M 12QZ1tI::lz.--49&4

Reporl and Orde.
In'he mallM nl "lab..~_nI of. da.. 01

• _te... Openlor ~...ft.. nol ""l"'n... .
d~ ..,ft"" IiO" 01 "",iic.,encyIn th.
I nl~rn.liotLill """_ Cod", PR Dodo! No. 83
~

Adol"ed: De<:elllber I, 1ll1l3 .
R.I.-oed: o..:.rmber 23. 1ll8.l
By .h. eo"""i••i""

tnlrodtlCliorr

1 In I.... ."Iotj~ ofPropo$;d Rule
Mo';~ 43 Fll 4l'J55 (F..bn1a'1' 3. l!183 J in
!hi. pl'tlCeediDg. ..e pi'OpORd to
"tabli.h an a",.11tIll" ",dio opt'mor
liot'lI"" wllich ... indi...wu.-l could obla in
without fin! dmuJD1lI'ndIDl.
proficilmc)' in ee int~ra.alionaJMbnII!
COIde. TM pro~l "l1li in t~nd...:l to
al1Tac1 ~IURl!1It . dlodplined pet"tOn. '"
Ih. Amal...... Radio Semr:e ..ho COllid
make. valuabl~ cOlltribution 10 the
Hrv\ce withoul .uch a proficiomcy. II
.0"Sll.llo ~move.anybarner the cede
••qulremen l mighl placa in Ih~ palh of
compu'rt-oMenled at handicapped
individ \llll. olh~rwl.. qualified to b"
emeteur opera toTi bUI fur the rod~

""lui rement.
Z. n,., N{Jti~propo.ed ulabl;.hmpnl

'" one of two kind. of Mcodd..51M

ope'alot IlanM cla.HI. Cue propooal
..... 10 .Iiminale IIw nv~ ..ord·pe. ·
minute Mo.... cod~ ."amin.ltion ..lement
[EWml!lltl[It.D from Ill.~~
T~niciandill. Ope1"al or IicellliO$
~ui ...",..nta. with .Uaulboriud
a_In/' privi1egea abo...~ 50 MI-h. Th~
alt..m.bv. p~llnvolv"'" creation or
.... enti.ely M .. licenH cla.aa wilh
qualificahoo. akin 10 IhoM 10.~
Canadian DigiI.1 A"'al.....r aa..
Certincate.

BadSroulld

J. Th. i••ue of. cod..I~I...",ateur
operalor licen... hu been add.....ed ill
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Ideal lor anyone wI'lO only hal 'oom IOf Of

call afl",d just one a lll..,1\11 10 \Xl'08f aU
ltoe POPUlar HF bilnds I "'lire! I COUld not
Iry II OUI on 30 mel... but I don 't NoW!
all)'lh."ll on Illis new band (yet). On 160
mel... il Is one 01 tile ,_ all18fll\llS

pUI Commiuion ptocppdinlll. In .
Nol '",," of Proposed Rule M olt il1Jl in
D<>cbl No. 2OZlI2. 39 Fll 4404Z
(n..c.-mber 211. 1!1'l4]. we no.d Ihalthe
Morv code tl!<juiremenl m'&hl be.
.ignJicanl barrie. to Ama"'ur Radio
~ 1ARS1 ....1ry. In. NotiC'P of
mq.,ry m G<mffel Dodoe1 No. 78-~ ":I
fR :117211111.""".1 24. 1!1'l11J. ....
~der...t. among olher pos.i bl~

''''pI'Ou",eola 11\ ~dm, n.alenfll !o.l ".....

codto ~;u"'lnII l...., . ln h&adlClpped
apphcanill. ctHtl"3 a M" cia.. of
amal,," , 0"'1".101' bcen~ ..,Iboul a
Mo.... code proflCi~ncy tl!<jwremenl and
with eL>cibihly ~.tric ...d 10 hand,,,,,,pped
MppllCllnhl In Ih.. Third Rqpor1 0IId
Onler in DocJ<.ot No. Z02lI.Z. 44 FR Ili4tI/l
[March 19. 1919J. we "Mled ..e ..celd
Iik.. to Mel bah collVllenla on thll iu ue
alld ..ould inttiMW a new proa>eding to
do • .,. The Report olld Order ""fRinahn~
Gen Dod," No. 78-25ll. 47 f'R 14197
(A i1 z.1111lZ1. 1140 w-s-d the
pou ibihty of a deu '" ama l.u! ...d ,o
nperalW Ucen&e wilhOllt Ielq.aph~
~Ulfl!1N'..t..

Cr>_~

a ~I 5.000 COIOmI!'nla a"" rep ly
com_ a were nocei~ed..' The
C<lIf\met!1II ••~ ov""""hel lDinail
o;poaood '" lhe eslabh............. of any
cl.... 01 ama tl!Ur 0~.10I11U'II" 001
req u'nna . GrI1OOl'll1l"_ '" prof,ciency
in the IAI~rnational Morse elide. n. ..
_ ... approxim.a ...ly lw~nly QIfI\ nt.
oppos. d .o a <:ode1eaa oper..lor cla. for
..v..ty CGmDW'01 in la vor oI.,..J,. cia,,'

5. Commenla a MI reply _ ...10 in
ravor of aoma rorm olamatp.... lies", ...
not reqwri nll profici.ncy in the
inlernational 1060.... code inchIoIIod tho...
or Ihe Amall!lU Radio R.........,h and
~vf'l~nlCorpontioo [AMRAOJ.
Ih.. "'a. U1dl Am.lew" Radoo Cha b. th..
Ca plilol Hill Amatl!U' Ilacbo SocWI,
(CHARS~ the Cenlnba Wore!...
A.MlCiali.... Ih.l'.menooo E1aclnc
AIMI.,. Radio Chtb l~'--~ thor
Gardm SI.le AJoa'aur R.odIo
...._ ...oa. !b~ Northo!'mU~ OX
Alaoc&iIlloa. !be Ql..... Vall.,. Ama.......
RIOdIOOub,!be Southern lo4ocloillan
Ama•• • Radio T.-. the 51",h". Pan.
Ama""'. " arho a..b. ..... T. nn"'lft
CoIInal of Ama t..... Rad.. Club. and the
WoUa"""'e \l allq OX CI.b.

8. ComDlenit .nd ...pl, COlDOI..n"
oppoHd 10any 11m a of a",at..u. Ii cl!Il'"
no t requirinll proficiency in Ih..
intemalional Mane coda inch,d..d Iho...
of Ih. Am~t~u.R~dio AllodMtlon of the
Ton....nda•. Amateur R~di o Post JOO
(Am~Mcen I,egion. Deparlm..nt or
Calolom iaJ. the Amateur Radio
Tran.mitt ing Soci..ly of Louinille. th..

' n.. _Gf ... c..o H,II .o.- __
_. PlAItSI .. _ 610<11"- I.
,_, ..... - TI>o _ .. ....

'-" _ Ilodooo L.._ _ I." U :U ""_._ .,1.=...... ...., ,," ""
ov.Jt!r __ '*'" = .. __

'w-. •. _"_"_L._ '_ _ -'F I 1"" "'"",_... , ..,-.,....----
01.. ,• •". = ..,..ar..--_ _........."
..". __ .. w. __...._.. .... "" ..-. ..__ ..
_ . .. ppb _ "" _. ,.. .. ..... Gf...
....." ..o<1>o<I _ .__"'_.. "'....._ 1,1.".._ __•__ ....
...... _ h. too.t-_ _
a ......,",looNop.., ..do<> ....._

wllich acl ually worl<s and l its OIl a subur·
billl lot: on tile bands abcw8 160. ttoe 8 & W
"lIt""l\& a ppeaors 10 worl<. bul noI as well
as si"llla-band dedicaled dipoles. F", !eM
tNon115O. •1's noI a bad deal: I' ll use it JUSI
OIl 1601", tNoI price and be Nlppy abOut It.

Am..rican RadIO Relay Le.gu• . Inc.
IARRlol. Ih Athna A",aleur Radio
Club. Ih~ Bay A~. T..c-T..~n ty Group.
the ~1I "m.t~u. Radio Club. th.. Beloil
Amal ..u! Radio Ci~b. IlIc.• Ihe ~midji

Amal..ur Radio Club. Ih.. Bleck m .mnnd
Am~ t~ ", R~dioClub. the Br~ndon

Am~t.", Radio Society. Ihe Buffalo
Am~leut Radio Rppe~I ... As.ociallon.
'h~ Butle Amaleur Rsdio Club. Ih.
Cape..ay Am,'..ur Radio Club of
Ma••achu .~tt•.•he Central Carolina
Amat Radio Soci~ly. th~ CI~...~I.nd
Wi~I A' lOCialion. Ih.. Concord
Br. ..pound..n A",al..u. Radio Club, I'"
Eaal Bay Am.l..u. Radio C ub. th
Ea.I..m Shore Am.I"" R.dio Club, Ihe
Elmo~ Counly Amall!lU Radio Club, th~
Empori. Amalltlll" Radio Soci. I,. the
EaleTO A",.'~u. R.dio Club. lhe
Everglad" Ch.pt~ of the Quarter
Century Wirel..... A.sociation IQCWAJ,
lhe F. irfi.ld Am.leW" R.dio
A.lOCialion. the Falmoulh Am.'eur
R.dio A•...cialion. Inc.• the Find lay
Radio Club. Ih. F1alhead \lall.y
Amateur Radio Club. the G,ande Ronde
Redio Amale ...... the Gl'f!at Circl..
Short...ve Sociely. the G~~le.

Milwa ukee OX Auoci ~ lion . Ihe Grea 'er
Teredo Amalau' Radio Anacia lion. Ihe
Gre..n Fo" Amal~ur Radio Club. Ihe
Gmmman Ama.eur Radio Club.
Hancock Eme'll"ncy Amal~u,R.dio
Sel'\tien. lnc., the H~ndricko Co..nly
Ham Club, the Hoodvi... Amaleu.
Radio Oub. Ih.. Hou.lon Echo Soci~ly.

th.ldaho Society of R.dio Ama'~""
IM.gic \lal1~y Ot.apl~), lhe InIM.Qty
Am.llNI' Radio a ub, th.lrwin Area
Amal..... R.dio A.aoaation, the ITT
GilfiJl.n Amal.... Radio a ub, 1ha
I.duon Am.l~'"R.dio O ub. Inc:.. !he
I~""rwon Amal...... Radio aub, the
K..ltI. MOf1I IM Radio Amatltlll" a ub.the
lac Qui Perle Am.teue Radio Club, the
Lebanon V.lI~y Society of Am.teur
Radio Club. Ihe liv.rpool Amate ur
R~pe.ter Club. the McHel1l')' Counly
Wirel~.. A..oclation. lhe McMillnville
Amateur Radio Club. the M. di. on
Amateu. Radio Club. the Melro pohlan
Amateu. R.dio Club. tbe M~luchen

Amaleu, Radio Club. the Mid-oklahom.
Repeato•. lnc.• Ihe Mike and K~y R.dlo
Club. Ih. Millon Acad..my Amal..u,
Radio Club. th~ M,!wault..., Radio
Ama'lNI"a Club. Inc.. the Milwaukee
School 01~neerina Amateur Rad io
Club, th. Monong.li. Wirel....
Auocialion.lhe M..rny Stal.
UIllVl!rsit, Amaleur Radio allb,!he
Nnhllll ......... Radio Club. Inc.. NBS.
Br..... the S nrt h Altal.om. ReP'!'al...
Club. •he S orthmp Rad io CllIb,. he Old
Polol Am.'~ur Socie'y. tnc.. the O ld
Pu..blo Radio Cluh. Inc.. the Ol~ Vil'\linia
Ham Amalll!U' Radio Club. the
Owenlooro Amal ..u. Radio Cluh. th~
Penl~son Amaleur Radio Cluh. the
Pentud..1 Radio Anoc;ahon. Inc.. Pik•
Ama 'eu. Radio Emergency Se....tc.... th~

Port City Am~l~u. Radio Club. Ih.
Purt~Re Amlll~ur Radio Club. tho
POlomac Vall..~ R~di o Club. QCWA. Ih.
Radio Amateur T..lelypiall Soclet~ of
Minn..~poli • . Ih. Radio Club 01Ta co"'a .
Inc.. Ih~ Rock Riv~. Radio Club. Ih. 51.
Bam abllll Amaleu. Radio Cluh. th~ SI.
Cloud Amalltlll" Radio Club. th St.
La..rence \I.U.., Repealer A. lOCialion,
th~ Sa n Anlonio ReP'!'.t~r Organiza tion.
.he San'a Roaa Am. te... R~dio

A. aoaahon.!he Schenect. dy luna'""
Radio A.lOCiation., Inc.. the Sha ron
Amal,""," Radio Allaoci. tion. the
sm a_ Am. tltlll" R"dio Aaooci.hon.
th~ 5 ' Nl'Vad. Amateur Rad io
Soci..ly. Inc.. the Siou" Fall. Amalell!
Radio Club. Inc.. Sonoma County Radio
Am~ t..u... lnc.. th.. South ee.ol'\lia
Amateur Radio Club. the Sou.h T.~..
Amateur Radio Sociely. Inc.. tho South

F", more inlorm.IlOll. ccotect Ba~... '"
Willi/lmson. 10 Canal SlrNt. Bristol PA
/fl oo 7. (2lSf71J8.5M1 Reader Sorrice
number aT6.

~O.~b W82W1K

Budd Lalla NJ

Texaa Amalltlll" R.peater C1ub.lnc.. Ih.
South ToWR8 Amalavr R.dio Soci~ly.

th~ Soulh~..lem DX Club. Ihe Southem
Califomia Z20 Specl",m M~nagemenl

Anoci.tioll, the Southem Cahfornia
R.pe~ler and R..mote Bale Asoociation
(SCRRBA}. Ihe Soulh.m O""gon
Amaleu, Radio Club. Ih. Sleubenvill..
Weirton Ama,pur Radio Club. the Siory
County Amateur Radio Club. the
Suburban Am"teur Repeater
A.sociallon.lnc.. th~ Tun DX Society.
the T. xn \IHF-FM Soci~ly. th~

Thibodau~ Am.leW" Radio Club. Ih..
Thumb Amateur Radio Club, th.
Univenily of MillnelOl. Amat~... Radio
Club, !he \lall~y Amatltlll" Radio
Auociation., the \lal1~y of the MOOCl
Amaleur Radio O ub. the \lilr.ing
lunalltlll" Radio Sudety, the W...I \lall.,.
Amaleur Radio Au oci..tion, the
Weelem P'tedmonl Ama t..... Racbo O llb.
!he Wood Counly Amatltlll" Radio Oub.
the Worthin8lort Am.tltlll" Radio Club
and !be Yon. Rad io Club.'

Summary of lJflci. ion

7. Fo. the realOlIl H I forth in Ihe
dillCulaion belo... we have detennin..d
thai il would not be In the public
inte""al, convenl..nce or nl!C(lnity for
the Commi..ion 10eltabliah a cllIII. of
ama leur operalur Iicpnae not ...qu iring a
dcmon.'t~lion of profi ci..ncy in th~
in l~rna 'ional Mol"II! cod~' We reach
Ihia del enninat ioll on Ih~ baais Ih~l: 111
A fi...e ..ord per·minul. lwp"'l cod..
req ui~menl duel not c.onah lu t~.

. ignificanl ARS enlry ba rrier. (2)
kno..'edsoe of Ih~ Mona code conlinue1l
10be ~I..va nl lo ..veryd.y ..u ge in the
AR5; and (3) . MOTH axle requi~menl

lor ~v~ry licellM cI... ia importan l lo
",~ intainins the tradilional publ ic
Hrvice rol~ 01 the ARS in ~rnergeftci"
involving public ... rely and th~ nat ional
d..f..n ....

Discussion

I. Mn~~ cod.. III an entry barrl~r.

A. Th~ ~n"rol public. 8. We ~ceived
man~ commenla rTOm peMlon...ho
indicated Iha' .h.. MOMle code " l1li a
barrier for Ihem In joining Ihe AR5. For
ins.enc.:

' .m not a liunMd . .....l<'IIr ..dia a~alo<

I""..... l<clInici.ono~ from !be
o"v~land w lliala 01 EI"." ...,,,," and •
801d>e1or 01 Scimce dearer ia Elf:ctrKaI
Eqi....m... frooa tba Ullivft'lily 01
T,, _ _ . I k_ ""'I I cu _ 1M
IK.hnoc:a.l n _ for a__ bat_.. Al ths.
_ the 1.1.... oada II the _i« obolade
lor_ .. and ., a....l_ bo::omII!
Commen'. 0I1'I/ut D Trip""\\.

Soma comment.... all"'ll"d petlOll. 1
l""mintl bal'rien. Others indicaled thai
th..y c~nl\Ol find th~ tlm~ 10learn th..
rode.

9. To Ih..."I ..nt a "cede barrier"
exi"ts. ilappea•• to be an attitudinal
one. M. Ho. h;ko. faculty ~dvi.o. and
trustee of the South.m llIinoi.
University Amateur R.dio Club, .eid
Ih~1 ~ e.y I.... ~leclroniCl . tudent. a~

wi!li"ll io .Iudy Iha code to be.come
hama. The un..ilIlf111leea to ••udy Morse
code mal" ~nec1. pen:eplion that ilia
. n ourmodad form of oommunic.atioo..
Ed... rd NO\Iak _Iad!bal m....1
!ndividllal...ho wiD not allJdy the eeee

.~ .. _ ........... _ .CoaaoI •••........._..._to_..._
......~II-'".... c ', _
t ."-"" • I ...
_Ianlt ,......tlo , .. .... .....-_..
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e", refu'ina 10 eubmit to . he t they
plm:eivl! e, en obaolele ~ritu&l~

requi....ment .... t they leel will h.... no
,ppllClllinn for them be)'ond getnlng
them thel. hem Hcen,". (See
pe..gr.ph. 24-2ll. ;nfra.)

to. Somelime... e leek of wiltingn.... to
. ..KI)' Mone code 'PPM" 10 be rel.eled
to f.er of it. d ifficull)' . One Mone code
m.lruc1or .t.led !tiel he he, ~. , ,
o bHnred elllnlLial.ppreb.meion of
Ie.ring th. lnlem.lional MorN cod.
wh ich 010. 11)' .c.compenl•• the thoughl
of l.oming IOmethillll llke.n . b. tr. c!
foreign longooge.'· Commentl o f G~r)' t..
Crown.

II . ThOH who do I tod)' Mo..... code
.ppear 10 heve I..w problem, wilh,he
f,ve wpm reqoirem..nl. 1"",lruelon of
cod.. .od thf'Or)' commenhng in Ih,.
Pl'OCCfllinl1 .,1f'H'd Ihe' . n)'o ne cen. with
Itod)'. ..It.bh.h Mo.... cod.. 5 wpm
pro fid enq. Seve. ol inltmctoA lold 01
th.. t no . ucc folelect roniCII .tod,-n ll
In their c1 who ",.11)' w.. nled . n
a ,,",leur Iicen. e had fa ilPd 10 I..a m and
"".. the cod.. 1...1.

11. S<gn illcen tly. in.lnleton of cod.,
and thf'Or)' .110 , gl'I!'I!d Ihll )'....nll"r
"udenla hewl hn l.. or no dl fflCull )' in
mUI"""g Mone code. lohn B. Molla n
. tated Ihal YOUllJler s tud..n l. hav..
diffic ulty with the "Iheory "' rather than
the code requi remen'" John C.
Ha Uyburton. Sr. indicaled Iha l he hn
e~perienced no di fficulty in Inl inillll
both Cub Ind Boy Scout. in Mo..... cod".
And F..rlCi. J. D·Auri..... id Iha l hi.
, ver. ll" .,udenl le.rn. Ihe code ..ith
filt....n ho urs 01 Iludy . nd pr.clice . • nd
lOme younll.te.. lea rn the code in ..illht
to t..n huurs. · M..lvin C. Vy... an
dllIOCi a le p rofulor of el l'Ctroni c
tl'C hnology at Ihe Univ..rsil)' 01 Ak ron .
ind 'Cllted th,1 young P"IIple ..ilh.n
intel'l!lt in «IlIIpulel"l---One of the group.
la'll"ted , •• ba.i. for the N<>tice m th••
proc:H<ii..,.......neve the Ie• • t problem of
.ny ,1roup in In&lt..ring Mo code.

13. Many commen te", h tenedto
point o ut th"t a Morse code requi",ment
cannot be much of a burrie.'o ARS
entr)'. because "'.. . !s)evll!ra l h und red
thouu nd bcenHd Ama teu", have
1... t'TIf'd Mo... code .nd .uccessfully"".M<! code ex.mi"",hon. in order 10
.et"eve .lice...... R Comment. of
Rich"rd A. Sti."" Mart 'n D. Shap,ro
oof'l"l!Cll)' pointed out in I" . commen',
that over the pu' 50 )'eers th .. numbrr
o f licen.ed a m.. teur operator, hOI
inLreNf'd from 30.000 to in exce• • of
400.000. o r roOllhJy 13O(l'l1,.

14 In d il put ,"i Ih.. No/ice '. reli..nce
upon. 1971 .Iudy re ferred 10 in Ilod.e '
S o .2ll28Z. the ~ntucket hdio
A. lOI::ielion. Inc. It.11f!d th . 1 from 1976 10
19l'lO Ihe number of ARS licen. "'l' , rew
b)' 35'• • dd ing over 100.000 penlOnl to
'he SIl!rvice. The Radio Operatun
Alloci ..tiQn of New Bedford pointed to
the growth in nllmben "f Li (;f' n...d
Am. tll!u", be' w....n 1973 ..nd 1980 of
nearly~ No vicf'. Z7" Technicia n.
JO'li lA-ner..I. ..... Advanced end 100'lIo
Amaleu. £>ot•• CaIlIiOl!flRl!'l"
..vidence th.t Mu..... code requ irement.
are no l de temng ARS ex pa n.ion .

n . The mOlt recen t Co mmin inn
, tallstiCl . bowed con tinued inc ",a , e in
Ih.. number of "m.. teu r ope... to", in
filCill ye ..r (FY) t llll3.ln t"Y 1983. Ihe
101..1number o lam..leu. ope...tonl IV""
10 410.161 for e tlet 8.. in 01 4.339
opera toni t20.lHO nil!" Ope... lore
belanced a8a in. l • loss of 16,601
~pe 'a t onl. We conclude Ih"t lh..
'\ma t..ur Rad io Service i. a be.. llhy.
l rowing oervice whi ch h... ant..ct ed
" ' II" numbe", 01 new lic..n.ee , over ttIP
... . 1<Ieca"". lt. 1I"0wth i. continui ng,
!'he M code reqlli"""Il!OI don not
'ppe 10 heve critically .ffecled lhe

· O'.... l od O",..~_ ..'*'-I '" ' hor"po"_ 01 , IInnr Y«hnieot ~.nolt n.t 11 ·
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en'r)' 01 new li""naees in lo lhe Am..leur
R..dio Sf'rvice.

16. W e concl ude Ih.., • five ..pm
req uirement for proficiency in 'he
intern.. tional Morse code i.. not an
un l'&ils"nable burden upon license
applicant•. Memw n of lhe lJI!TIe rel
pllblic, plOrticu.la . l)' )'OUIIll"• • Iu""nll
wilh d..velopins inlere.ts in e lectronic
technolosY...dio ..nd """"pule...... re
CIIpable of "'.mi ng the inleme tio n..l
M,,~ cod t . prollciency o f ll ve ..pm
witbout und difficulty, We conclude
lhal to 'he utent .. Motle code
""quiremen l ..c ll '" a bar'o ARS enlry
for . ome. it i. 1I IIl!Cl!lIar)' tr..d ..·o ff for
the presenl nat ure 01 lhe Am.. teu r R.dio
Sf'rvice.

B. COmput.... ;n l..,....~ oM 11>.. ARS:
17. Ba.h Educe liona l Service•. Inc.
IBe..hlexp""....d the vie.. that Ihll!
implemenlalion of . codele...
Technici ..n Cl licenle would n"t
IIre.. tly inc"' the . onh of amlOleur
.adio ope.ator. but ..o uld enhance Ihe
Sen ice .. ilh the inpul from the mll re
'echn ica lly oriented youth in Ibe Uni ted
St.. tes. On the ol~ halld. Ibll! Ernenon
F.leclric Am.. teur Radio Cub (Erne....n)
. ckno wledlled lhe . m Olt)' be twl!I!n
hume or pe",ona l (hobby) compulinll
and amateur .adio.... evidenced by
packel radio . AMTOR, microprocellor
RTTY. keyboard keye. .. and code
"",den . Bill Emenoon .t,ted Ibat the
developmenl 01. body 01 p...udo
comllluniCII'OfI who are liltl-e more lha n
"a ppl iance oper. ton R would nol be.
• ill,fican l I t..p in m"'lli"i ItI.. Iwo
inlel'l!l l'.

18. Som.. commeo te",. l uch U
Wi lliMm M. Pa.ternak (Pulemak).
U ll!cul ive producer of Wll!Ittink Rldlo
Nll!ws. feil ihat ..bile ..ma'e ur .adio ..nd
«IlIIpllll!f inte,,"" 11M)' overlap. mo.1
)'OUIIIlcompule( u..... he n no int ll!,,"t
in .In&leur rad io. lnateed they pu..ue
inlo rmation ....trieV8l . nd I!kcha"8l!
Ihrough the " '" of modeml
int,,",onnec ti'd wilh ' be publ ic , wl tched
t" l..phnne network to acCen commercia l
compu te r n" twork in, ol'Jlaoi u !ion, . uc h..,''''eSource" and "Compun..'."

19. After revi_ina the comment. . ....
conclude.•• Ihe ARRL .1. ,1l!d tha i:

•""" II no Hknu tI... )'OUll8ft"
acloool•• lI"! 'nd,v t. wto<.e pn....."
.n'........ II ,n """"""'e.lKhno!oRy w,11b<'
.",.<1"<1 to omo'i'U' ,od,o ,hr<Julh the
m.<!lum " r..~h I licen. .. . . . on ;nt. ..... In

c"mpot.' OI'<,.tlOn by no m• • no ~onn'''.' an
,n'''''''' in , . d.o communiu"on,

Co JluMU:Dppt>d upp"cQn~ . ZO, Th..
Vast majori')' 01 comment.~
impl ll!menlalion of. codelll!l.licenoe on
the ball. 01. IIl!I!d to .ooommodate
hand'capped .pplican tl. 1'h-e on ly
comment, favo,; nll an)' IOrt o f specia l
c,!d" less hcense for the ha nd icapped
w..re tb .. co mmen ts of .ome who. while
It',n..ralJ y oppoaed to, codelelS licen....
Mcknowledlled ,het Ihll!Y d,d nOI ....n t to
bar Il!nlry 10 Ihe ARS on the ba.i, of.
pe....n·. hoo nd iC8p.

21 . Commenl. from hand icapped
people Ihemlll!lve. and from P"Ople who
"lIi.I th..m in le ..m inll code .. nd theory
in order'o ' ucc... .rull)' cu mple te
amaleu r operMtor examina tiona .t'unilly
oppu.i'd a codelell Iieen l e for tb ..
bandicapped. Thll! ~nluclte' Radio
A. lOCi..lion. Inc. poinlfld Oul that in
l'l!lpondin, to PR Ilod.el No. 7lI--Z50.
hend'capped Am,telln were nol .ning
fo. .. . pecia llicen... or elimination of
""quiremenll but inltead lOu8ht
ad:.nowledll..me n' of an ind ivid ua l'.
bandicap and permis.ion'o usc .pecial
t..chniq ue , 00 thl the)' ma)' lake the
same uamin.. tion al ever)'one Il!loe. Reo
DePew exprnaed the vie.. of. m";ori,y
of h..ndicapped . m. lll!u", when he
.I.. led that. "no-cod.. R licen... ..ould be
unFa' . lolhem .nd rob Ihem of lOme of
th.. i, p ride or .c.compli.hmenl.

22. Perhap. the mOlt tell ing and
pe rsuaoive commen', 01.11 on l hi.
, ubiect a", ,b o.e o f the Courage
HANDJ-HAM Sy. tem. .. n intern.lional
non- profit oervice o 'llaniu lion which
proVIdes ..m.. te ll. ..dio .-duceliolllli
...rviCl!l. l!'qlliplllf'ni .nd f. e tem ily 10

people with phy.ical,i,lh!, ,peedlandl
or bearin, handicape. They . t. ted:

W .. moo' llrenuou, ly obilf!<;t 10 th
O'llUmenllhat people with phy.i",,1
hondic.",.re p'~""led from heinl I ble to
.uo;cel,fuUy """,plele • Morse code
e..",in. tlon. F.. t.....iva ..periellU ito tnininll
.......~ ..._Iy Iooondoupped paople
PI'O"" Gl","",,'M. 1n only ... l:e.... """ the
POll IIIY-" hen we o-neouale<ed .
I,t...,ioa wMre • pIoyaiar/ l" oppoaed. to
IftflIt.11 d,..bohl, hel .booIalet, prl!\'ftlted
' n Individu. 1fronIleernirtR 'he- code II the
p.--.cribed I""...tal Tbo Cou"S- HANDt_
HAM Sy.tem h.1 devaloped I... minl
method, . nd trlnlCription lechnlq..... whicll
brina the Int hoael JoIooooe eodo well
w,t~on I,," .b,~ t oI ..._t,lIendlCOpn!

~-Of perbel'l n en r~ .. the
""oon WHY so , ...-..ly "" ppool
R. d", A.... ' pul forth~ erron
tn I... m lhe cod IPHd' which pnml1 f..l
.nd rd i. ble .""'h..·.,, "o""I'l""iClllIona: fo,
m.ny. Iba '-lo.... code ," lh~ ONLY",...no '"
communlco "nnl av.il.l '01I>em. Y,,,, moll
,,,,,1,... th.l~........ pa wloo i, 10
..v~rdy llendiCllppe.l II be Ioao • _ ,
d...l d,ff","h, Inneu>t> lb ,.... ..
prec; I, the __ who. b) 00II <If............
.pooech in.oh-~t .. ,th hll ph)-..I
h.ndial p. P;1!DJS .he eode 10 """,,on,,_
Coon....... t. of I ....e-..... HA~-HAN

Sr"""'.
23. W e oonclude th ..1 phyoical

di ..~bili ty . in othe r then ",xlrellle ly nore
Mnd u~ljonal cln:um. lan"".. dOf'-I not
I'revenl hendicepped perilon. from
I....mi nll the MB"", code .nd
,uCCl!u ful1 y comple ting Mone cod",
.." ..mi n. lion., We h.v.. m.de t'\'efJ
effort 10 .ooommadale the ha-ndk:.appf"d
in commilliofl-ild min i..lered ..m.. t..u.
ope ra to r e"eminalion., We have
promulgeted ru l.... 10 aft"ure tha t the
handic..pped will be limn.."}·
accommod. ,Pd und... th.. n_ emaleur
,·o/unll!l!l' l!'l<.Imirtl!T" pmsntm.~~.g. 47
CFR 97.ze(I~ Ge-nentll)'.lhe
handiCll rt-! 10 10 .."treordinafJ lengths
and "re exll?ltlll!ly tl!ilUUrt:f'ful in
de. ign inS method. to . ch ie'·e code
proficienc)'. Handicapp"d epplicotn t. e re
ju, tifi"bly Jl1'Oud when they moot... the
M ,,",e code , The)' wi. h ,o be trealed."
co-eq llal . in Ihe Amaleur Aad io Service;
nOI 81 e . ped,l group Tlf'e'd ing a .peciat
Iicen.... Thu.. oon.id..... tion. fur
t1.ndice pped "pplicenls do nol .pP""
to w.lT'lInl Cft.tion af . codel....
h~en..e .
II. Relevance of Mone Code

24. Comment .. . upportinS Ih..
tlro posol.ln Ihe N<>Iice et ..imed th,l
k no..ledJlp 01 the intern.tion..l M.......
code i. i1Tl!Ieveni iIlIOO..y'. ARS.ln II.
Reply COm.......l.. o-IARS ....led Ih.e l i'!
;1 noIeven lII!CIl!"'fJ to h ..v.. eny lro4oNe
code _ ill. In ulilize thoo eode beeeu...
In. l<pe.....·e horne oomPlllen
i ll tercon~..d with tld io lron..m,"e..
and recPi,,",,", .re glme.al1 y cap..ble o f
tren .minil!lland teeeivillJl Mo n e c.ode
at ,pi'l!d. belwOl"n I . nd lllI worda per
minul... He...ld A. W illOtl commented
th.t with eurtenl lechnology "lmoal.lI
communicelion .bove 50 MHz on the
.m81eur bend . i. FM. Devid A . MiIIll!.
.laled 1b.1 .1 the TechnIcian level "9ll"
of UHF and VHF coDUnUllication I.
voice ccmmumceuoe."

25, Tbe comment. on Ihi••ublect OIre
connictifl3, with .l.rse prepondennce
of com,""",l.. of Ihe oppos.ile view. •
AlfrPd G. Conl",lr~ .Ialed lhelthe
pI~1 for. codeJ..q h.,.,noe l!'q I"
wilh . propoael to do . w..,. wil b II...
in.ltUClion o f • •Uhm",lic;n f'lemenl"'1'
ochoal , d .... to the ,,",valellCl! aI
inexpensive pocket CII Lr:o,I. t.... . Ma")'
commen'e... like Ch ari... 1':. O..um.
pointed 10 flte . urvey COfid DCled b,
Florid.. St'el" Universily'"lnalitu te Jar
Soci. l RIl!..,a rclo . ci led in tAe Nolioe, in
..hich IIJ' oId,e .....1..... o peralora
l'l!lpondi" , Hid thet. Mane code
req uire""""l i. enho-r "_li.1or
import..n t ror opo;ralo. pri .~1l!1t" below
:Jtl MHz. and "' Hid Ihat .udo ..
""qui....mll!nl ill,,"oenl illl ... IInportnnl for
operalor prt¥iI"K'" eoove 30 MHz.

28. Emil Patoxock com .....,lollll thai
M....... code he. m.ny .pplicaliona
toda y above 50 MHz. He ...;,I !het it •
......cI for _k..ijjnal~ ...ic:etio• •.

which i••n import.nl .nd widf!,1,.
Pllrsued art in tJoe VHf ..nd UHF beodll .
EdSMr H..rbel1 Can,.ay. tr.. furtho-r
..x pla inlf!d Ih"l . och wuk . i,lnal ........
included:

tlooo u.e oIlow·noil~ trs-n.i,!<n"I, pIlW'OO"

. mplllil!O'l. hiBb pin ."'_1. .
belOd ...,.._ ere. . , •no..n,.._
EME f& l _ I ......tec:t _
Moree <o>de. Alooo lho forwt _ -.tlel-

CUD_ .. 1... Z2D, end UZ "'tla. "'"'
pioneerina Colilomie· to-Ho w.ii 14-4 ....d Z20
MH. cont.ell by WONLZ .nd IOMt~ [2:540
milO',. dioc",""rinR tru1r lonl·hlnl
tropoopherie duclinl in "'" ""pi"", -...
mild. " i.. """- c:odo of .....
_"-,,,, tIw _ __
end the rsd", 8rI 1ft _ ..t ..e ""
_ ........,,~ .biblJ, yes. ... la-oI.lbe-. rt
"'luipmen~ res. bul Ilooy ..U~M "....
<:ode. n.. .....lempon" equ lp-..I did"""
. llow for tha "",trs J. 10 IG-d11 of ' ill". l
11"'''!I'b needed for ."od...r fftOd.. , '""""'
wouid h... bePn no bfea. rhrou8h. wit"
'-lu..e. Comm..nll or F~lJIor H~m.;rt

Callew·r. lr·

rJ. There i. ah.., much evido.nce 'hal
Mo"", cod.. is weed lreqllenll)' .hove 1....
MIf%. Mallhe-w V. Ell••mlh commented
Ih..1 it i. oflen uoed in the two-rMteT ..nd
440 MHz bend. for communi.... lion.
wilh e.rth-orbilinll' ",tellil", He .1110
. la led th.1 0'10.1 aulom"ti.....pe.. ling
, ' a!iona Idenlify by uoing a md..
Ileneratinll device, Georr....,. H, fe.,,",.
,aid tha t even teeenl V I W contest.
re n l'Cl . ubll. nlial Mo..... code ttlag".
Rich.n:f A. S1ill!m oommenlPd Ih.l lhe
MlI~ Code i••till ..oed Il!~ten.iv..ly b,
the Armed F_and the N en::han t
M..rine beCIIu... of it. reHability ond...
.ny cin::um.tance". loseph 101, Aice
. IMted in h il comm..nt lbat 99'll; of the
pre..ent OSCAR . .. t..IIi,.. wo rk i. done
u.ing MOrile code.

2& W e conclude th.. t Mo"", codll! IlHl
oco.opies . 8¥lif'icenl place ill dey-to
dey .In&teUl" ope..tion. partieul..rl , in
the HF band• . no.. Me..... code i. wed
norm.. ll)' on VHF .nd UHF treq....ncie.
in ooo junelion wi th .....k lill....1
co mmunica tion•. The MOMle code i.
,..,I;-,d upon heavily for experimen ta tio n
~ nd 'he dl!\lelopmen t or ne-w
t..chnologic. 1edvanc... . The Monoe
code. nothe. Ih . n bei"ll i...,l..vant ....
o MoI..te. cont'inues 10 be.n inl<'lll"l pert
01 . maleur . adio.
III. Use of Mane Code in Ci~il
F.me'llenciu ..nd for N..IiQltal Defetllll!

29, In e~ ten .i ve commll!ntl. Don.. ld
God ward ~ e t forth 'be baoic philo.o!>hy
o r tho.., Commente.. who believe 'hal
Mo"", code i. no Ionll""" OI!I!ded For
.male.......pon.........., in civil or
m, lit. ry "'""'l'll""Cif'l. He ..eled Ihellhe
.dv..nl ol.n aoIld .1. 1.. SSB
1' '' I'l'''''; vl!fI. VHF..fM ge-a•.•nd RTTY
"'luipm..nt ha......""" . U)' e limin"t..d
'he ......d fllr CW in emerll"ncy
op..ra lion ... He .aid ' hel mod..m SS BI
PM/R1TY eoq,,;pmen' i. 10 . motl . nd
lillbt tbMt il i. hi",ly po.tahle ..nd it.
poww requ ire.......t••re 10 compalible
wi,h """""m b<ttterin .nd port ..bl..
pow... Ill! .......,,,... th.llhere i. no longer
an y ",al.dve"'0ll'" 10 CW in etnt" ll'"''''f
opera tio n•. '1 ...... in Ioe..... o lbeinll.ble
10 ~Ret l h"""lIIh,~ The Milliuippi
Emergenc:y Mtlnltllemen' Agency I.. id
Iha l mod..rn digilal tll!ch nique••""
ptl'r.-..bIr to tad.. fur ll""in,. lItI!I.llt,le
th...u.fIh. CHA RS . 1.led Ihal.-I
emeJlll!llCJ commun>celion. in fael
ul ili... ..,;.,.,. ";1"'" l ,dPbend or flo! .

30. Hown'l!'t". mo.t indiaid ual...nd
RroUPS involveJ in ..maleur emerpncy
commlln ic.. tillns u'lI"d ",I ..nlion of a
code reqlliremen l for allamaleur
"peno'o. licensu. Ma n)' ..ma teu r
opO'.atora broughl lIur .. Uenlion 10
. peeiflc In' l8o"". of entel'll""cy
«IlII munica lion. 1b.1 ..eee possible on!)'
with the u.., of Mo..... code. luch as thi.
ye.r'llom.do aod nood. in Soulhe.lf
Mil solln. life threalening eme'll"nc:ln .. t
..,. handled by ItI.. M. rilime Mobile
Service Net. the ee..Clle o r the c.ew of
th.. /010 Maron', and tho . e. Clle of the
cre w o r .. . in king ,hip In the Str.i," of
Juan de FlICII. Al Uaietla .
Communice t,..... Support Group
Coordina lor fur the Cil, of San Anlonio.
Office of Eme'll"ncy Management. ..nd
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H~R(;()Cio; F.m" 'll"ncy A..... ...ur Ra dio
~ic.... lnc.• " ll"'up of llboul twe nty 
fi~1! am"I eu. oper. l.... banded logetlle.
hy the nped for emervncy
co mmunica tinn. duri ng tornadoes.
flood, and o ther di...,_ comm..lIled
thai Mone code i. more eltecti vOl in
~'hng lhroush when <X>llUllllniu lKJDa
ate "ffKled by _.I~. poor
propllsatlon and in''''''''rence, MOl'
commente" still view Mot... code .. the
oommunice hon. mod.. of lut relort fnr
the 'O'ono' condi tion!.~. e._. ,
Com"",ol, o f Ralph V. Andennn;
Comment. o fJ-_.W. P.rtil\.

:tI. MIlo,. C()IIlJMftIen., includll'lI tM
Southern CahfOl1'lI. R..P".'.... and
11." 11101" B... "',-ed"lion (SCRRBA).
...""e concerned Ihat the anl iclJNII"d
IlJ'Owlh of the ARS If we adopt ..
cod"I.... li""" ... would adve",,,ly imJl'lcl

~ . lre.dy.ao..ded repeale.o~lion in
" 'll".m..n are... wilh~lllt.nl

ftlJimftll,,1 "ffe.;:l upon 1!1l"'I ll'"hq
oommUJlk:etiONl e.pability. Tbe Siory
Counly Ama leur Ra dio Club poin ted 0)1,11
that .. Moru cod" rPqllire m..nt for "Vf!ry
amal.m. OP"f8 tor Ucens" .so".....
m. in t..n.n..... of .. pool of .kil l~d
.m.ll!Ur Op"rlIto.. "".II.bl. to prv"ld..
c:omm\lftQtiOl\ll for ~ public;n-S2. Sfv....1y".".so. lhe U.s. milil .r)'
Hrvlcto. - doH!mphu ized" the .....0'
M........ cod.... . mod..m
communkal;on. 1",,1. Now lh....., I• •
ma jor pu.h In Ihe U,S. milil ary ' ''T'YiCf''
10 ...,·!nIin Ih..ir ..dio op"..lon In Ih.
proficienl lite of Mone code. In the Air
FOf'OI!. for u.mple• • l1 KJOUnd ...dio
openlon m...1 be proficienl "I fi"e
woniI per minllt.. bef...... M. rch1, 1li11114.
Th..y hlV. two y..... 10 "'!.ch ten word.
P'" min ule . nd three yea ra 10 ... ach IS
wpm. See the Commenl. 0' Gen.
K...min. H~nry M , Wymb...n Anny
Signal Scltool sr-d.... le .nd 'ormer
member of th.. Seco"d Sill".1 5el"vice
BlII.IiOllln World W ar II commented
1h.1...... re.... htvina. knowJedse of th..
inl ..m. lion.1MOI"M cod.. he"e elw.y.
fonned. I..ined cad... o f
communlce toee upon which Ih.. milHary
hOl alw . y. depe nded.

31 A Ieu... to Ih.. ARRL from Mr.
Olear I\. Goldf.1b. .clinl Depuly
Alli.l.nl Secrel.r)' for UIgi.uc..nd
Commllllicaliool, U.s. Air Faroe, .i.led
lhel '.Jhould the Commi...ion . depl the
'No-Code' p ropoe.1. w.. wOlild esl.bli.h
• requ irem enl for Mone code
proficl ..ncy 01. condihon " " oocomh'j
. n Air FOI"Ce MARS m..rnber." See lhe
R..ply Comm..nll of th.. AmmCln R. d,o
R..ley Letgue. The Cenlnllnl..Uisence
AsencY (CIA). in a full-~se
.d"erti...menl for Electronic
Tecbnicl. n•• CommuniClllo...nd R. d ,o
Ope•• lon publil hed ;n lhe /un.. 198J
Illue of Signa l MaSlIZ in.. and 8ppend..d
to Ihe commen l. of Pltilip B. Peleeee n
.I.,ed thai ""Mone cod...hilily.112
IPfIllw-pm1 ia p"'!'erTed; olhf'r " ppliClnl.
will ba l...ted fOl" MorN .pt'ludfl.-

:Mo , W. condudt Ihel. profici..ncy in
th.. InlerMoonal Mo.... code;••lill u ry
uteful for amalau r re , pon. iv..neu in
ci"i1and milil~ry emers"ncie•. ln ,"ch
em..rgenci.... it ia Ihe principa l
comm\lftiCl lion. mode of 1..1~ in
lhe f.ee of UIIoCI:f1. in P""P'"S.lion
ch.RCleri.1ics or""""" inlerfe-renoe.
Due 10 Inlem.lion.ll.n"".se berrien,;1
i.......eli...... the only ..ffecl,""
communiCllion. mod... It i. In Ih.. puhhc
in tere'l, convenience .nd n..c.....ity 10
ma inl . ln I pool of . killed .m.leur
ope..lon.".il.bl. 10 pro"ide
emerwencY c:ommlinicaliOl\ll for the
""bbe cfwinI diaulera and for lhe
nal;onal de-fen_ Conlinuance of.
requirem..nl for proficieocy In Ihe
in l..m l lion.1MoFWI cod.. will conlribu le
10 con tinued m. lnlenence of l uch I
pool. CI~.rly. Mone code I• •
fund.men l.i eommllnicatlon. ... iIl
criliCl llo the n.lun of .... AAS-'

. . ..__s.....a _ ......-..
.. • t ' '" II. .. ..
1atto ......__' _U,a._
_ ____10....,. ......,of

.1, '1•• a>IIIIIIun'co,lon. <qulprnon' Includ'"" •

.., ". "'lip _ " . ,.....~ """Qn*,. PR
Dodo-ol __ (fCCD-7S~ , ....." 14.1_
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n. FOI'/1~"C«H1ea ExpeMnc:e.
Many commenl..... incl .....i"1l Edwerd C.
SimmolUl• •1.led Ihal Canada hn v..ry
few codele.. clall licen.le. beeau.e of
• muclt ....... dimcull eJt8mlna lion than
w. p1"OpoHd f... eilher " llam. llve U.s.
c:odeleu c1t8l1loen",. On lhe olher
hend, e 1l number of commenlera
.ll1ibuled ubll.nli. 1JI'O""'h of
la~n·• • m.'OIIlr redio IIefYlce Ifmm
7O,1DI Iic..n..." ;n 196!110 o" er 1.000.00o
lic..n. ... In 1982) diredly 10Japan'.
....y· lo-gel codelell clall licente. ' Our
propolli. 1..11 lIOII1ew....re belween
Ca_doI·••nd ' . pan'. codelen ll~ .
Ne-i lher counlry·. nplllrience . ppe ..
direclly.pplicable.

36. tmpocl ofa Cocklea Uu"u Upatt
ARS Complionce. Many commenl.
op po. iOJl ,h. propo.al fea"'!d lhRl a
codel.... em81~ur oper.lor licente
would re. lIy be no more than .nol r
Cilizena BInd R. dio Service, wllh hel
thPJ' pempI<'ed to ba .UII. I llendint
probI..m.. nw Ouulo... Rad io Oub.nd
Ihe Inler --Counly Am. lellr R.dio Club
e~pre,....d concern th. 1 lhe 1m. leur
redio specl rum nol be . bu. ed. u in
Citi,en. Band, p..l..m.k comm..nled
Ih.1 inve.lis . lion. by hIm .nd hi. n..w.
...1Yice re-v...lth. , 1IUclt a lieen will
inmall, be looked up"" •••n Ien.i""
ofCiliuna Bend Rldio, to be l1li11

ma ....eted 10 Ihe ...nerel pllblic in. w.y
• imilar 10 Ilia way Citlun. Band Rad iO
wu in the 1910'• .

37, Coupled wi lli lh l. lea. i. a bfOlie l
h ~ld by ma ny commen l.... Ibll rul..
compli.nOll.nd dediea tion 10 public
te ro ice in .... AAS i. I lunclion of the
tm....nd ..ffot1" perIOn mu.1 eaplllnd in
obl.iniOll .li~se. See. 0'.1., Commenl.
of H. T. Hunt; Com m..nl t of Ih,
AmeriCln R. d io Relay League. Inc. The
Honorable 1Ae Il . H.millon. U.S. IIou. e
01 Repre...n l.l;".... t,., ..d th.1 lhe
prl iHworthy perfonna nce or htm
operalon duri Oll em..rgenci nd Ih..ir
dediCllion 10 ..dio d..monl lr.l elevel
of diJcipli"" which ma y be doIm.sed by
• ny rel...llon of . l.nd. rdl.

38. A eonl.ary minorily vi..w.
... pre..ed in Ih.. co mm..nl . 0'Frederick
I Glenn. i. Ihlt lhe p"'!H nl Wl'i l1 en
....mill8 tion requi..... a . lImci..nl
demon.ln led effort al le.minl· Corwin
D , Moore e.preued HI1IUnf'n1l .imila .
10 th.... of Ot.ri E. CoItn. who .,.Ied ;

Cod. In.... H len ... wi th C8-tyPl
thtOl.nd InHnj,y If tho cod q"lrem~nl ,•
d",ppo<! or loo..n«l. 111. n In lh. ,
...umenl cae bI dll~ _ II yOll nol.. th. ,
• """" ...ey "' hi.... ""' I ht..- beoo
d_p1UMd",_~ Inl,,"_ Un
btoII Ex... 0..1;, .... ..... th.. ht..-
de DllMnttd c:odt _',*",. _ jIIIl., 13
" poD, buIll 20 Wf'I"! CoatIMflI. '" a..tln E.""..

311. Nonethel~lI. Ih.. majorily of
cemmente.. I nliclpl led .laf8e Influx of
undllCi plined licen.... a. e .....oll of
. ilher ptopoaa l in the Noli e.. The
Pen l.son Am.l....., IQd io Oub.nd
Olhen ..id tha i ....... 10 . iJnal
ex perimenters. .uch • • those .ns.sed in
• • perim..nl il1ll wilh • • , ..nded r.nge
terre.trial mode. of VHf{UHF
communic. tlon••nd lho ... involved in
e.rth-moon-e.rth (EME] or
" moonlxNnce~mod.... and ...... I. lln
lIIinl ..,.Uit..... relly pl.lformt ....
IlIlhfi.bly concemed the t e ll rger "nd
polen li.lly I..... well d iJcip lined
popul.tion of .malell" may nol re l pecl
Ihe up-Io-now volunlarily impo. ed
frequ. ncy mena sem~n l proced u....
nec:a..ry for th..H e.perimenl. 10 be
conducled.

40. W••"'! nol pera ded lhl l lh..re i.
a rel.lion.h, p belw the lime .nd
effort e.pended 10 ccn.fuHy complele
E1..m..nl l (A) llhe Mone code S wpm
....mina hon ) lind Ihe rul .. complianc~ nr
dedice Uon 10 public len-ice of.
particul. r . pplicant. We believe il i. not

.o.as_ • • , ___....:...~ _-,-_......
,__ . 1OcI IlloI... '" Illo ..,._

. _ ..... ilooi<i To\oplIoe~ doool_J
1Iconon. ",., II",~""'ha' _1II.n! '"
......."..'....__.............. '" of Go.....n~·•...... ilooi<i__

pouible 10 predict ".Ii.bly the beh.vior
of pro.pec liv. codele... licen.......
Accordinlly. w. do nol find Ihi. illue
.i80ifiClnllo our ...olulion of thi ,
Proceed inl'

Cortclu.ion

41 . The five word-per·minllle ,10'"
. peed Mane coda requi rement for lhe
P"'!Hnl m lly-Ievel Novice I nd
Techrici l n cl••• Ucen.... in lhe ARS
d..... nol .ppe. r 10eon.l liule I
. ignifiCln l funcllon harriar 10 polenli.l

I pplicanll. The amal..1II' r. "'" Ire
8"Owifll b, thOUllndt oflioenteel every
ye.r wilh the code requi"'!menl in effect.
To lhe ulenlth. MOl'M' code
requiftment pl»e•• bouriar for . few,
we.re willil1ll to . ccepl lhe l ' ·lrad. '<I ff'·
in liShl of Ihe "ery .ub. la nli.1 oonefill it
prodllee. both for licensee• • nd lhe
public.

41. The fiv. word--pe.-minul.. Mane
cod.. requi"'!men l VO-. no u"""","pl.hIP
bord..n far handiCllpped .ppIIClln....
lJIaeniou. d..vica.. . llem.live m..,hud.
of examinalion . dmi ni.tra lion, and Ihe
lauda ble dedic.llon and penever.ncII o f
h"ndic.pped . pplican t. in cnmhinlltiOIl
IIIII.Uy "'!. u1t in ."ccenfully eompl..lion
of the Mona code eu.min.hon.
u.::-.... in the AAS who .re
handlCl pped ..... prolld of Ih..ir
achi .... menl in ma.I" rina Mo.... cod...
and g..n..re l1, do nol .... 10 . peci_1
Irealm..nt,

43 , Th.."'! i. 'hlllUNtenl ie l ""erydey
u." of the M""", code in Itte AAS. The
inl...... l;on.1 MOI'H code i..........ti.llo
ma ny IIpeCII of technlc.alld".noe .nd
experimmlltion in .... AAS loday. 11 i.
• fundemenlal comnnuaiCll iol1l .kill
crilicallo the nature of Ihe ARS-

44. A requiremenl fn. proficiency in
the Inlernational Mane code ia
neena.!)' In onIer 10 itt. u"'!
main lell8nOl of. n ine<:! pool of
emalew Ope1'll lon for em"",nciet
invohi~ the ..fe ly of hie o r ptopet ly or
for lhe n.llonal d..f....... Oroppi"1llh i•
requiremen t for .n entry-Ie"..l licente
would advel1lely affecl .maleu•
emerseney cornmuniCll ion. Cl pa bi lilie.,
wh ich would . dv......ly . ffecl the pllblic.

4$. It i8 \lftlll lllilo recei... th. vo lume
of commenl. w. have receivad in thil
proceeWns- Almol t fi.. lhoulllnd
people.nd orseninliOlUl re.pond..d 10
lhO' No/ice. They were mo.lly people
licented in llle ARS who UI .. lheir
privile;re. on e regula r bUi. , They were
people who. by e malllin of roughly
twenly 10 one. upreued.n
o". .....helm.. HI1limml Ie lI\8int.in lile
<:UrTeI11 ntlUft I nd ma lo...p "f lhe

t need a $Chemallc or any olfle' .vail ·
ab l.. documenlellon on Ihe JF D Model 600
B end W TV c.me.a. I' ll Pl'y any .",' on
"bta el'l.argee.

Tom WOtl<....n «, rw
RI, t. 80~ 888

Tucson AZ 'S743

Manua l needed lor • Sola. C.pacitor
An. ly:zer Model CE 1-60. l.8ck'ng .....n
val. It W<lUld help 10 lalk 10 , ome.o" e who

I'I.as opeI.ted one of lheM t"tett.

~lI.,....... weDlH
"So. O.rdan SI.

NOfW.l k OH «357

I need 1!'Ie brOlldb8nd OOU~ lor 10
end 15 met,,", lor Ille Clntr.1 EIIocI.onics
200V or inlormalion on how 10 I.brlcale

"...
M.J. H_••d M. Mill .

HHC 440 510 BN
APO NY 09175

...rvi O!!. They fell tht l MorN code ia a.
inlegrlll fe.ture of the ARS. n-e
com....n lera are the people who ha .....
mad.. the AAS wh.l il i. loday_
. ltVice thaI i• • model of public
'"pon.i"........ in time. of . """'S"n<:J
. nd diIIlreII. .nd e IIefYlce thai i• •
model of Iorif-ctfon:e mml and
volu. t......-.n. .1""", _ b.....1..,
u pretted in tbi. dod<..l.boullho!
na lu re olll.lcll. terVice ia. critical
laclor in wcighintllh. propot....

46. for III the abo". r_lOn• . we hu'_
decided 10 rejoed .ach oJ the ..........
wI for lt. in lhe No /i.,. and ID reI.m tht
p lli-"'Iltr_ .... tlte
Ama l a.d.io s.nr....
ProcedUfUJ Malte,.

47. In the No/ice 01Propo,ed Rule
Molr.i llJl.•upro. in lh i. proceed ins- we
pre""'II.ly detenn ined thai Seelio... llOI
.nd 804 of tile Regulltory F1l"I.ib"hty At:l
of IllllO (PlIo. l. lI8-M41 do not apply 10
thi. ruR ...lung proo;N'C!q IIUtQ! tIuI
pro,.,..1 WOIIId ooJy bl'ft A11..,ldeciIN
operalor licente data .trucItIra0' the
Amaleue R.dio Service. The... wou ld
ha"e b..en no .ignifiCllnl implcl on
. m.ll bu. in........ am.1I 0lll.niulion. or
.m.11 sovemment.1 turiadiCliont. Of
coune. Mince _ . "'! termi.nltina lhi.
prooeedl1l8 wilhoul ection. ....... iI no
impacl . , .IL

48. It i" uMber ordered lhallhe
Petition 10 Cancel or . in the .ltem.I,v...
Amend filed by ~>n.ld B. Now.ko.Ioi il
denied.

.f9. II i8 furth ordered thel lhe
Motion for Lea to Fil.. R.pi~

Comm.enl. filed by the Capllol Hill
Amale ... R. dio Society ia granled.

SIl l! .. fw-th« onIeTed lhel th..
Motion ror Leav.. 10 SlI bmil
Supple...nll l Reply Comm..nl. filed by
Ihe American R.dio Relay Lel j ue. Inc.•
it sr-nled.

51. II i. lurther ordfted th.llh,.
prooeedinl i. lertDina led-

.u. It it ..m.er onkn!d that !be
Secn!tary tII. n Cl ute e COp)' of thit
Repor1 ottd Order 10 ba ...rveli upon lhl
Chief CooonaeI for Advocacy of lh..SIIIall
Bu.ia.... Adrniniatn lion Ind IlwIllh.
SeCTltary thaI.l.110 ClUte . oopy of thia
IWpnrtond 0Idar1o be poblilbad ia the
Feda-ai R~Ier.

M. For lwi ..... intarma lion on IIUl
prooeed.... oon llcl Iolln J. Boriow.kL
Fed",.l COll1l11Uniealion. Commi ...ion,
Pri"ale Radio Bu"". u. Washinglon. D.C.
UISM. (20.2) 63z-.t9ll4.

r..ten.l COIIII.llu.k:alion. Colluti•• ioft.

WUliI. I. TI.......

- ",

t am Inle'elled ,n books abo"l
swiICh..,-lype elecl.onlc powe' s"ppllea:
pUIh-puli. PWM, and .eg"I"led. I would
like 10 know lhel' 1'IIe5.lI"lhors . copyrlghl
dates. """""" of P8(lM, and prieeS ,

s.. H.cttlki.n
' 37 N. " 51.

Phliidalphle PA 1'151

I woold like lhe achemltllc., oper.llon
manual. and any pert ine.nl lnformatlon
c:ont:eming lhe lIlayelle P1'1v.<:om 3C.

C.l'IIn Smi11l, Jr.
PO 80. 238

Wanonlh NJ ll&O9O

t am looking lor • service tI\IO\l8I or
power-l'lI""forme.r oulpul 'iOl1.ges lor •
Tlllnllhle lolPC-l .cenner. t ""OUkl a llO like
• servlca mtO\l8I lor • TenntItIC MS-2.

PI1If J. St. Arnaud
PO 80. 8066

Lowell MA 01153



BARTER 'II' BUY
subcarriers (e,g., Cornrnodily N_ . $«.

'IiceI. iIInd HF radio. Four iIIOIld-stale syn.
tt!esiled fTlOl»els, NSA surplus. ne w .,sed.
$50 to $350. C.IUwrite for brochure- Elee.
lrovaJue Indu. trl. l, Inc.. 8oJl376-WF. Mor.
rl. Pla lna NJ 07950: (201~2'87. 1117_

""'"

learned. Instilltlallon In busif\e!lle$ and
reslde UC4.. i. NSy. onjoyatllo. lascinal .
Ing. profItable won.. Information thai
could Change. improwt your fulure: $2.00
trOOflllmabfa~ Secu,lly EleetloniCS Inter.
NlliDnal, PO 60_ 145&-V. Grand Rapid s I,,,
49501. BN8061

RATES

'ndMdua l ln~ommerc la l) .. . . . , ..... ,. . _....•. , .. I S( per word
Commercial ......................•....•........ _..... , ... 50c per word

Prepayment by check or mon.ey order II required wit h yt)t.I. ad , ~o discounts Of

commissions af. available , PlealHl make you. payment to 13. fW'es lor multIple
inser1ions are i1vai lat>le 011 request .

ADVEAnSU~Q COPY

Advwti$i<>g """.t peIt.- ," to amat_ radIO products or HI"rices. ~ Il»Ci.1
.a)'QUta or POSitions .f. POSSible. All .~i.lng C09Y muSl be .ubmilted typo.
"""... (doubI"'lpa~ and musl include full name a nd add,"•.Copy limited 10
100 WOlds, m.u lmum. Counl only wordS in Ie-I. Address. I fee.

13 cannot _ Ity a<tooe<tialnll claims and cannot be l\eld resPOnsibl e l or cl aim,
made by the adverti.e,. Lia bility will be limited to making any nlllCessary correc.
tlon In the naxt ava ilabl e issue, 73 reservu the ,Ighl to ,elec t any copy d&emed
unsuitable.

MATERIALS

send 10 AdYerllsing Department. 13, Elm St,eet, PelertlOrough NH 0J.t56.

ON MARCH 11. 18&1, tile MorQln Counly
Repeater A' SOCla llon Club wi/I . ponsor the
Ma rtln. villa Ham'esl a l the Ind ia na Fair.
grounda P....Won Building In India na poll• .
Deal_, 'I8ndors, lontrnI, and Ifee paved
parking. Doors open to Itle PUblic at 8:00
am. T~ f_i11liona:,...... Sea..... 3142
MiIIrt<et ~ Bloomington IN " 1401."....,
PRINTERS: lA36 Oocwri t.... II ...,tl'l key.
bolIrd, ...a rt. tIIo-...id!h paper. etc., S32S.
COl 1000 with keyboard. built~n modem.
$125. W90H, 11209 Hwy. U, WiIIUIIU WI
SoWO l . BNB043

MJLITARY TECHNICAL MANUALS 'o r old
and Obsole te equi pme nt. flO.paga cl t.log.
$3.00. MII II. ry TlIChnlca l Ma nua l Service.
2266 Sana," A..... Long Beacl'l CA 9081 5.

" ....

AM IS ALIVE! Mon thly newsleller
c h ronicl e. " ne wed amateur Interest
Sampla, $1; subscrlplion. , $9/year. AM
Pr"sJE~change, Roule 1 80. 281. Wood.
la wn TN 37191. 8N B068

HELPl Cl8llning garage- test eqpl.• 6m
and 2m FM ge.af. lubaI, 10ll0s of Iflf'IM;e

man"' la for a ll makes and models of c0m

mercia' FM _cei_s 19 75 iIInd older. RM,.
onable prices. Send SASE 'or lisl. Tem
McLaugnUn W84NEX. PO 60_ 411, Mango
FL 33MO. (813)-681-9709. BN8089

ICOM AT·5OO, cover, $280. Ta mpo $-15T,
HM·1 5, case, $240. Panasonlc AF.2600.
$140. New Yaesu FC-700. $90. InleraCI
Compuler CW system, S40. FOB Lanny
AldriCh K1LEC. 60. 73. N. Springl ield VT
0!>15O; llI02I--888-8121 . BN8070

UHFIVHF Speclrum AnalyZer Kil . $54 ,95!
Send s tamped eflvelope lor de lills.
Science Workshop , PO Be. 393, Bet hpage
NV 117U , BNB062

DRESS UP YOUR CLUBt Jack"' • • 1_
I/tlrt s . hata. • porll/t;rts, etc. , . ,t h your IQ.
go or _ 'JI cullom design. Wl velength
PrOducliona. 20-22 l 20th St. , College
Poinl NY 11356, BN8OoI8

WANTED: Old ke ye 'or my leloorallfl and
radlolelegraph key colleclion. N~

pre-195Q bugs. Ait model. of Vibrople_ .
Millrt;n, Boulier. ADarnalhy, McElroy. elC.
Alao need Spa", kll')'S. Boslon keys. larO"
or unu.....1 radiotelegraph keys. , ida
S...lpers. cooties, homeblf!W, iIInd foreign
kll')'S. Neal McEwen K5AW. 1128 Mldw illY.
Ricl'la.dson TX 7508 1. BNB063

DX HIDDEN ASSET LOOP ANTENNA. Get
on the a i, . comply with no-vi.'~nlonna

rules, from mool Indoor loca tion, . lne• .
pensi..., NSy·lo-Qulld antenna couples d i
rllCUy to 5O-OI'wn co._; no anlenNl ma tch
er required. Omni dlrllClionat with vertical,
bl-dirOCUona l with horizontal polarlzalion.
V. wr ly plC.lly 1.2:1 a t re.onanca: usefUl
bandw idth 3 10 5 percent 0 ' re eone r u Ire
qu e ncy, PI.ns a nd Instructions. $12.50
postpaid. H. Sie wa rt Oes lg nS, PO 80. 643.
Oregon City OR 9700. BNB04 7

WANTED: S a.201 ...ilh 10 mel",•• good

concht lon, mach. a nd eIoc. SI..." "",,ny,
2840 Gerrilsen A""., Brooklyn NV 11229,
BN8072

198<4 WIRE' CABLE prices c u t!!! Call or
wrila ' or latest lislings. CerWied Com.
mu nlcilltion., "The CB 10 10 Me ter
People ," 4138 So. Fer, I• . Flemonl MI
494 12; (816~4-4561. BN8073

WANTE D: M,lita ry SUlpl", ' adios. We
need Collins 6181, ARC72. AAC-9ooI. ARC
102, RT·712!ARC105. ARC114. AFlC-115 .
AflC.116. AHl23iARC131 or FM622. RT·
857/ARCl34 or Wllco_ 807A. ARC-I59,
RT·1 167 or RT·l l 6lltARC- I64 , AT.1299o'
AAC- l 86. RT-859fAPX·72. APX·76, ARN-ll2.
AA N-64. AA N-<l9. RT-804IAPN·171, AT-8291
APN·17 I. MAC·95. 716F-112. HF·l05, Col.
II ns antenna couplers, "9OT·l , 49OT.2,
49OT-9. ClJ.l656A1AAC. ClJ.16691G RC,
49O B·1, CU·1239iARC I05, 490().1 . Top
dOIlal PiIIId or trade for new a maleur gear .
Write or phone Bm Slep, (70011-52".7519,
Slep Electronics Company. HIghway ....1.
0110 NC 28783, BNIlI)71

RTTY FO R THE Tl99Ha. M,n' -memDfYIll'
qu lred . Ma rl< and space t~ ill rocomput·
er-gonarated in lend mode. TU is flllelled
for 1~"I-Of1ly. $17.95. Ma rl< Scnmldl.
4661 Larl< 0'" Beale AFB CA 95903.
BNOO1"

PLASTIC CARTON SHIPPING TAPE. Four
. Ia ndard 165' rolls , Ian or c lear: 2"-56;
1 % "- $5: t V. "- $4 , Add $1 Shipping.
Three or more orders sh ipped ffee, TA
22_$60; 196 E- S25; HP 411A. 20-500
MHZ, FM deleclor-$15: 4 ...w Molorola
audIO Cl'llp. 10 .7-MHz filler.. mi _ or
match_M5; I. pe switCl'l_$IO; SP~
oscillator and crystal docl<. new-$7.50_
All, plus I/t;pping. J _ UII IUS. 116 OrIon
Road. W, C.1dweI1 NJ 07006: I2Ot ~226

7'943. BN8075

KQeP NOVICE EXAM KIT.TM FCC no
longer 'upplles wrillen test I The Novice
E_am Kit pro...ldes llVeryt hlflg you need 10
gi"" the Novice e xa m including . .. 3 mu lti.
p le-cholca wrllfen eums ... 6 Code test.
on CUlOtte (3 tests using s.wpm cnarac
1_ and 3 lests using IJ-wpm Cl'larac
tOl'l) .•. all FCC fQfTTIS (810 and PR1035AJ
.. . plus 'nstructions~ Halpa for the & _
ami......- Only $5.95 1PI1J1 $1.00 shipping)
ftom Spint PvbIications, 2200 EJ Camino
Roal Suito 107. Aadwood CII)' CA 9olO63.
();lIOOUflllo clubs' BN9ll71I

BECOME AlARMINGLY SUCCESSFUL R;>
d lo a ma teu ra (julc kly grasp the relatlvaly
s imp le hookup. of bu rglar alarm . y.tems.
We can help you get s ta rted in lhi. e . 
clUng. re warding buslnesa, Our Buyer'a
Guido Ii.t. over 300 ma nu lac tur",. and
wIIOIesa.le ,upPIler-s and we hi.... IoiIId. of
Information on how to gel s tarted In Illi.
rapidly ll'"OWing field. Informalion, $2.00
lrodoemablel- Plenty of empIoymenl.
business oppor1unil les. Seclll'i ly Elec.
tronlcs Int_hOl"" . POB 1456. Grand
Rapids M' 49501 . BNB060C

WE ENJOY creatl"", ham plaques. trc
ph les , awards . Pse aso . Prfce a , Ship
ping- lOW. Care_free, J &. J Trophy,
Grove Streel . Pelerbo/OUllh NH (l3.4!>8:
(603)--92H Il().4 BN8065

WANTED: Pre- lll5O TV sets and old TV
aU/DE rnagazl...... W3CAH. 60_ 20-5, Mill'
comb IL 61 455; lJClel-.833.1809. BN8066

RETIRING? COnsider ill busines, of YOU'
own. Security i11larm syslems .......i1y

MOBILE IGNITION SHielDING. FfN
lIleratyre. Elles Eng ineering . 930 Ma rine
Oflve , Port Angeles WA 98362. BN8006

RADIO BUFFS_ 1927 RCA .Ignal gen
e ,.to r In working COnd lllon, $50. WAf/PLZ,
1518 McAtIlf:! S1., S I. Pa ul MN 55108,
BN8061

$60(1-00. Radio Shack TRS-110 Modell w,tl'l
MllCfOl ronlca M800 RTTY program and
F!eIlner TUH O, S4OClOO. OenTron &per
Tuner, $50.00. Ja..... F. Krill us, 1100 w...t.
over Ln.. Schaumbufg IL 60193; (312)
894-6398. BNB058

TEN-TEC ARGOSY ...Uh PO'We< supply, In
cluding 5OO-Hz CW ' iller, AF ' iller. and cal.
ibrator, SotOO. Reallahc DX-302 SWL ,.
ceIver. $125. Josaon P. Kononctt;k. 29 VI ~

lage Dri.... Ledyard CT 08339. 8N8060

WYOMING·lITAH RANCH LAND. 10
iIICteS, S80 down, S6OImonth . FREE In'or·
matlon. mapa. ph(llOllrapha. rreee equity
for ham gNr.11ome CDm(lUter. tesl equiP.
ment. ate. Owner - Mi ke GiIIuthier KllICS.
9560-8-Gallatjn Rd.• Downey CA 90240_
8N BOO l

CLEANUPS 0 ' your dr.wlng s or sche
mal ic•. $5,00 minimum on all drawings .
ClI11 a fter 6:00 pm for mewe In'<). {81 6~

48J.7823. Craig Schley. 1221 Monroe. Kan
sa. Clly MO 641 27. BNB059

COMPUT ER OWNERS' Super ne w MFJ
122" CWIRTTYIASCII terminal un its.
Send/rflCllI... CWIRTTYN IC-20 a nd C0m
modore 64 sottwl1e. Fulf.lea.tufed, dis!< or
caSHI". Kanlfonica. too. Low prieM.
' Plledy delivety. Hundreds sold intetNl'
tlOnally. SASE for detai ls and catalog of
Cortvnodore. Alarl. PET. ZX~l , n . TRS«l
Ioft...are and lK'(:....orles. Amaleur .le.
ceuorles.6 Ha rvest Cour1, AD 7. Oept.
BB. Fleming ton NJ 0ll822. Telephone
1201~7112.1551, 6:30- 10:30 Eastern t ime.
BN8019

COLOR COMPUTER o wners-ca ll (212)
....1·2807 lor F REE color compyler hillrd
w. r. iIInd IOft...are ca talog or wri" to
Spectrum Project . , 93-15 ee Drive. Wood
ha-. NY 11421 . BNflO23

A"TTY FDM DEMODULATORS. FDM RTTY
e_lst. on ...,e/lil.... FM SCA brow'cut

"ANTED_ your unused Telelype™ rll'
>a Ir PiII rt•. Hig h price. j)lIldl Send SAS E
or 1111 01 Te letypewrller j)lIrt. iIInd 5UP.
Ifi... TYPETRONICS. 80_ 8873. Fort Le u
""'dill" FL 33310: (305Hi083-1 3M) iII ttet 9:00
om. N4TT. BNB(l!)2

:lA SI.lEl HillmmarlUnd HQ 110A Ill'
Ii_, $75.00. Tempo en.e tra nscei_
111'1 POWItf .upply/speaker, $275. Motl)
lill H230EN VHF HT, $50. John Si ng le r
"I5BJC. 4815 Palrlc k Place, liverpool NY
1088; (315}-451-52Ool. BN8057

DEALERS IN SURPLUS TEST INSTRU·
"ENTS, mk:rowill... equipment. and C(ltIl.

XWlenIl. Willnted: LIlle Inl equipment
H .P~ Telr.. G.R.. Narda. etc .1. will""llultle/
lOP cornoonenla. Immediale~: H.P.
<382A. R382A. S3B2C, 432A.ll622A. .15£.
l.R 874- iIInd 900-ser'les co._ Ilems. G.R
1633. 18113. Ill&t. FIeq.-t wa nt lill. Lee.
ronic., U23 F",ry A..... C.mden NJ
llltOol ;~I-42OO. BNB060

,PPLE i116ck1n keyboard . H.. villriou.
Jncl lons . Sl'1orleflS keyl"", and program
ling lime. "AMKEY PA(). l 00." SASE for
pee•. AiII llIfl Jillnnini KA1FAA, 18 Han
am Aoad, Andover MA 01810: (817)-457.
831 . BNIlO55

:oLLlNS: 32S-3. 7~3B. n ·l . mewe.
olso H~ln TH65OXX, fotillior . lower.
take 011... WATWOC, (I!l(l2Hli67.2378,
~... BNBM4.

OLUNS 7SA-4 with 1_ mechanica l
hers. original manual. 1225. perfllCl con
Ition. AlIO looI< ing for actlemIIUc of
..... FT127RA, C09Y o....y. ..v.6SC. 248
iIIn GiIIbrtef Court, Sierra Madre CA 91024.
, ecee

ON MARCH 11. 111M, 1'- Morgan Counly
FlepMI. Auoeiilliion Club will lIj)OnS(W"

lI'Ie MiIIt1 lns'tille H~fesl iIIt 1'- IndiillNl
FiIIi' gfOUI'Id8 Pillvilion Building In Indianap.
oli.. o..~. -.00... 'orumill. iIInd lree
Pillved PiIIrking. Doors open to 1'- publk: a l
8:00 1m. Tillble resenralions: All.... Scales.
3142 Market Plillce. Bloomington IN . 7401.

B'''''

>-&3OS with YK88C/'(GA55C IUters a nd
"'230 __ker. S8OO.oo. ...... thk ll S 8-2OO,
100.00. ......Ihkll S fl.634 s l.tlon moni tor
~ $50.00. ......thkil S~l" monitor
ope, $75.00. Y_ FT·7, $275.00. Robol:
o wllh Sanyo rideo monllor and camera,
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NEW PRO DUCTS FROM tCOM
Icom has irolroouced the ICHS10 f-lead.

set and ICHS10S B PTT Swi tch Box ""h,ch
can be usll'd wllh alilcom hand·held I rans·
celvers: the IC2A and 2AT; IC-3A and 3AT:
IC-.4A and ..AT; 1C{l2A .nd 02AT; and IC
04A and 04AT. The ..sy·Il,H,ls.e sy$tem
has l he IOIlQWlng features:
IC-/ISIO Headser
8 Cr'yslaf-<:",r recoptiOn
8 f'lvot lng micropf\Otla
8 light ""ltlgflt
8 Adjustable boom
8 FoldS up fOl sa fe and compac t stor age

tefS, l he low centered al 490 Hz and the
high at 2200 Hz, wllh plu l or minus 18 dB
of boosl and cut. The only difference in
lhe two models is l he connectors. Order
&Ither 4 01 8 PUlS 10 ITWIlCh ';'OUr ng. A IWO
lone genetatOl used fOl luning li.....r a.....
p1rfiels wit h an oscillollcope is also avail·
. bIe for &lther model.

TI'.e ne"" EQ300 has a power adapt er ci r·
euu buill In so il can be operated Irom a
9·volt batte.y o' f,om a good 12·vol1 de
supply.•nd excell ent RFI supp.ession
has been Installed ' or use in heavy r1 envl·
ronments.

The E03OO, as all of ,he 1984 He;l Pfod
ucls. ""ill be housed in the<r new beige and
d>ocolillte enclosures. All Hai l PfOOUCIS
now fNtyre the same two-color cont'oI
knobs iIInd . "" itcl!es used on their famous
recording Sl udiOequipment.

For more in formal ion, conIact /1. 11 LId.,
Bo. 68, Marissa IL 62257, (618;-295-3000.
Re_ Ser<oictl number ~.

The ne"" E0300 from Heil, lid., Is an im·
Pfoved _ slon 01 ue E02OO. The E0300
has an output·1evel control on l he I ront
penal so that one model can be used to
drive ltlther mlke-level inpulS {Kenwood.

"" "", elc.) or lIfll!Hevel inputs used ""' th
tl'.e new lcom series tra nscei_ s.

The EOJOO uses an inte,"al mike gain
l rimpot fo' initial selling with your mike.
The !font·pa",,1Output ccrwer provides.
variable levet up to + 2.0 vol ts oul, su lll·
cierlt 10 drive , ny I ransce<_ micropl'>Or>e
Input. including the new Icorn see....
SImply adjusl 10 .10 V oulPI o'clockl for
~wo:xt. Y_ u. 81e... and 1.5 V {3 o'clock}
for Icom.

JUSI 1......0 models . ,e otIerfld, The E03lJG.4
and Ihe E0300-6. Both USll lWO .ctive fi l·

prcceeacr and FM capabil ity are all In·
eluded in th e pu,chase price.

Among tl'.e h lgh·performance opt ions
fOl the FT·7S7GX Une 'lfe l he FC-7S7AT
iIIul omaUc . nt...... Iune< ""ilh tliIIndlant_
,.. memory, I.,. F p·7S7GX compact
' ''''itCflrno regulalOl powet supply, the Fp·
lS1HD heavy;:tuty poweI supply (lor cce
tinuous duty applit;ations), tl'.e FP-700
lIandafd power supp ly, and Ihe FTV·TOO
transv••ter.

For funher Inlormation on the FT·
l S10X line 01 other Yaesu Iransee i..,,-s
designed for compuler interfillC8. contSCI
YUSII Elec/ronics Cor!1O" /'OIl. PO Box
411, P."mouro/ CA 1lO723 Reader SeMc<t
number "82.

EQ300 MICROPHONE
EQUALIZER FROM HEll

1M Yaesil f 1-7570 )( CAT.

Yaesu Electronics Corporalion lin i....

trccucec the FT·7!i7QX line. th" lalest
generallon o! CAT (comP!Jter·alded tlana·
ceiverj techrlOlogy ' rom the enoi,,"rl et
Y.esu Musen Compeny. lid.

FT·757GX LINE
COMPUTER·AIDED

TRANSCEIVER

Controlled lly Ihr. &Oil miClOlll OCes
lOtI. the FT·757GX il • l ull asK Imine.
l ized Ir.nscei_ Ollfltlt'lll general cove<·
.ge on receive . nd h.nHland If.nsmil
capability. with expanded cove,age
available for MARS operators. The Ifans·
miller section Is specified for up to thirty
minutes o f cont inuous operat ion a t •
nomi,..1 outpul of 100 Wans. For ....xi·
mum O(lOIO'alino f lex ibi lily. the FT.7S7GX
pen<lltTlallCfl package includes dual vlo·s.
eight memofies, a ll 'i'l'lOde lKluelch, and a
val iely 01IlC8nning lealures. A 6CJO.Hz ON
filler, eleclronic keyer module. al l peec h

•

, -.•

NEW PRODUCTS

HAM-SP ,,,,enn8 rota lor 'or the vlsut/lly ht/ndjct/pped

NEW ANTENNA ROTATOR
FOR BLIND HAMS

Telel<lHy.Galn has Inl ' oduc:ed the HAM·
SP fotator deslgl'\fld lor Y!sually.;mpai'ed
amateur-radio opafatOl".

Ttle coot-or unit lunctlons are marked
In both braill a and conysnllonal lellerl rog.
The un it l lao emll l I high-l ,equency lone
to indicate rot.l or action. Since 1I>e brake

release as "'1.. delayed brake engage
menl I. , ,,,10m-tic , oper.l lion 01 the '0

'Itor Is • simple one-hand, OOll-louct1 OJ)

Ma llon 10 a id tna blind.
When mounted Inaide a tower, the nsw

H AM·SP rotator I. dealgned to operate

1••1I'l enten... ''''Y8 up to 15 aqua." teet
(1 .4m2) wll1od-lo.d ..... The HAM-$P (CtIl ·
a tOll No. 3(7) I. a.allable I' .....leur-nldia
dNl.I.

FOI mo<e inlor.....tion. contact r_.
communiUfion.. Inc.. 9600 Almich Ave,
s e, MinMMpoIia MN 55420. (612}-884·

~O!i' ,

our
•

EQ 300HILO

,

MICROPHONE EQUALIZER
o ee 0 <Ill IN

0 ,"

OUTPUT

N.w helldsel , rod swllch box 'rom lcom.
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Wood/m ica communica tion. console Irom Bru~ .

and pidll.e c la.ily 01 an """aneer c0m

bined wit~ a a labillzer 10 rllf1lO'lll picl",e
fOIl and~ copyg""d.

TlIe ennanc« allows)'OU 10 conl.oI ll'>e
plctu'e by def,ning. cla.ilylog. a nd ......p
ening thoe ' ine det ails 01 th e pictll.e to the
des ired degree. T~e enhancer lealu.es a n
axclusive new Ilght-flnhanee. mode thaI
IIII'IIIances ligh t a'eas only. which yields
,educed snow in lhe ar1< areas of the pic.
lu'e. The ennaf"lC@< "-s 2 adjustment
lealu'" t"-t le I you cont.oI the plClure:
(11 The Enhancement cont.oI leta you de
cide tne deg.ee 01 sha.pness and clari ty
you want . and (2) Ihe reereeCa nce l eeetror
helps e liminate snow whic h is sometlmes
brolIghl on by- Increased ennaneemenl.
An Enhancer B}1liIss s witch a lso gives
you lhe added~ 01 being~
to make a quick. clean. del,n' le com
Pilro.an beI_ the unenhanced and l l'>e
enhanced piclule just by the toccn 01 II

Ollllon.
The s tllb lllzer .e mo ves plctu.e .ot l

Enhancement and etab.-hlation are DlI·

sic necesaities for even lhe Deginning \lid

eophile, Tha r l lus t wha l lhe MFJ ·1423 01·
ter e: autne cont.olled, del alled sharpness

MFJ·1423
ENHANCERISTABILIZER

pliar amplll,er 10 enhanee lun,ng ••
epense and d,p sensitrvily.

Weighing onl., 2"" pOUfldS. the 1'4"
Ox 3"." Wx 3\" H M,n... Solid-5tal. Dip
per prOYidn a callbraled 2(l5Q d.um dilll
w,th 7 direcl reading lIealflS a nd a uower
sal ecate. The .11l/ged copper-pla ted st eel
unll a nd ccue ercee In a ha ndy 11'4"
Ox5'4" Wx4" H ca"ying case, An op.
liOniIl lube-t.,pe dipper ...,tll ~ additional
coile IOf l'eQuancies down 10 166 kHz is
alSO OlltHed.

For more In'ormation. contact Wilde
Cllywood KAlUP. Clly wc>Od' Elecrronics .
Inc.• PO Drawer U. MlI ld.m MA 027 ~8.

Reade. 5efvlce number 481.

... lOIiO-atata d,p meIer lor lesling .adio
"eQuencies. anlennas. a.cillalon, rf
chok... and simila. deviCeS. IQffTlIIlrIy
manulactu.ed by M,lIen , "available I.om
Caywood Elect ro nics , Ille.• 01 Malden.
Mauac~usella.

The Millen Solid-Slate Oippe' is a porla·
tile oacili atinglrilQuency mettH I~al det",·
m,,- the .esonant frequency 01 oe-.
giled .esonanl circullS ...,In an accuracy
of S 2%. eo-,ng a .ange "om 16!l 10
310 MHZ wilh 7 p1l1Q-ln coils. il also I....·
lu.aa a n a bao rptio n·type waveme te r with
tn e oscl ilatlng clrcllit ac ting a s a a mulli·

SOllD·STATE DIP METER
FROM CAYWOOD

BREAK CONSOLES
8rNI< ConwnunicatiOnl Sysl "- In-

lrodollllld 4'" 6'" anr;t s·...,a ,.....
convnunicaliona consoles. The repraee.
able I.onl panel is bolted in w il ~ a leel
c lamp$ to . eaay tow-cce t at allon updates
ove' the yea.s. F.ont·panel ho les a.e p.e.
claely cut by comptJl",izad X·Y ....-ood--Gut·
ting table. and hoI ....equipment gap$ ere
len I"-n 1/32"'!

Tha purcna.. price lneh>des' '.ont
panal ClJI lor )'OU' a lal'on. ~,dden acces
sory ahel l lor pcnIftH suppli8$ ldummy
loads . e tcj. pre.assemblad .ea. equip
me nt support s ys tem (.Igging). leak mica.
e..,era, mllitiple tap stallon g.ound bus.
Ofle aet 01 ptJppels ol)'OUf equipmenl, and
""1CiI1e I'ont·panel grids lor stat,on lay·
out and design assistanca. COmoeor liMa
a'e availabla 10 inleg'ale stanOa.d ...idlh
consoles inlO " L" and " U" ci.cula. config
ural ions .

Options Include' 1000 di Uerent micas
to matc~ you. de(:0I. d.a w...lDOokahell
combination. pelleil d .a _ in desk'a I.onl
adgoI. keyDoa,d cut-ou1 in desk lop. sI>eIl
..- desk . des-!<·Iop e_t_ion inlo lhe
lront panel, doIty lor 11000,sland,og ampli
liers. temperalll,e--controlled Ian COOI'ng
aystem, wi.e duct. labels, tief:l. e tc,
Custom wo.k makes t ~e basic console
jusl . i g~t IOl you. station

For addiliORalt ,nlormalion. conlacl
La,.., Kush.... W"'68KCI~ al Bru_ Com
mUll_lion. S)'II,...... InC., SIJ11 SW 21st
S""'. HoIly_ Fl 33023. 1305J-M9
2311. Reader Service numDer ~ 79.

• SlabiUly-muimum cn.nge at % 25
p(HTI (_ 10 0 C 10 .;. eo- c.•e lerenced to
2~· C)
. Olmefls iona-~ · W X2\ " Hx S" 0 over·

'"These "ni la ere available dlrecl from
Ille manulaclll'er. For _ inIOfmlltio...
COO'tacl Int_,,,,,,,,1 Oy.,..l lrIarwladu.
Ir>fJ Company. Inc.. PO 80. 26330. 01<1..•
homa City OK 13126, /<f05,.236--31~1.

Reade. Se rvice number 480.

ICM ALIGNMENT
OSCILLATORS

MQRSE-COOE TUTOR

Intemationlol ~tal MafllJlact",.ng
Company has int.oduc«Itlle FOT·12 and
FOT·12 lOW alignment osc,lIalOfS.~
prov,de a COfWfl1uent stal'onary Of por
lable signal ecurce 101 al ign ment pur
posea. convenienl lor a lignment 01 Ilrs t H
"eQUfmCies in pagers and othe' .ecei""".

Six cryslal pos,tions permit the~ to
='- anyone of si .. l'eQUfmCIfl!I. Tile
~OT·12 LOW covers lhe IreQuency ra..
lSDkHz t040 MHz, and I.... FOT·12covers
:he 'ange 40 MHz to 24.0 MHZ.

Front·panel controls incll/l1fl a s, x·posi·
Ion awitch 10' se lecting the I'&quelley. a
JNClype conll8'CtOl IOf rl outpul. and a
lOWilf awitch w,th an ,nd'cator lamp IOf
Mer",.1 or exler",.1 power.

The ,nter",.1 ballery perm,,, QpefatlOfI

,way I.om the lesl eeecn. Jacka a'. pro
ided on the rea, panel 101 an e ..ttH",.1 de

lOW", sou.ce.
Following ia a IIs1 at specifications,

I Rloutput-1Vac'QS34700hms
I Power 'eqlliraments- 9 to I~ V de •

OmA .......'mum
, FrllQUeflC;y i1djuSlment-t.irrvner pro
kled al each crystal sockat lor adlll"
.....1 to nom,,,,.1 I.equency
I Operatill\1 lemperatllre - _ 100 C to
, 60 0 C

• Adjllstatlle IOf comlortable iiI
IC-NS/OSB PTT S witch Bo.
a Compact size: 3 " H x Hi" W x .7~ · 0

• Bell clip
• ,""",IdeS transmlt·.ecelve s wltchlrog
cont.oI
• M,ka gain COO'trol
• Mokled pleshc,,~oo"."~~IOf IOf week«1
m,ke COIn_lion 10 hand-held

The lCHS10 IiNd"1 and ICHS10SB
PTl Switch Box ma y be pllrchased sep
a ra le ly

For more Inlormat ion, contact lcom
A......ica. Inc., 21/2 1161h Ave. HE. Bel"
""'" WA~.(206~S.-8I55.

Tutorcode is an inst.uctlonal soItware
reiease whic h can es ta blish you. Mor s &
code p.oliclency t.om 3 to 2~ wo rd s per
minllle in an e ..cltirog. enloyable gam&
tYJlll atmosphe<e. TlItOfcode is w.itten in
machine lanouage 'Of any TRS-«l 16K Of
Iafger Color Comput", , )'Stem. btended
Beale is not .eq"ued, Sound lias/> ca,ds
are easily accns,ble I.om the menu·
driven p.og.am. A sIring 01 lIP to 25~ cner
aclers may be inpu t I.om lhe ke yboa.d
and lhe equivalent Morse code will be out
put a l any selecled code ,peed on com-

-'"TlItOfcode is a.ailable on ca!>Selte only
'.om Rabbrtt Wa,.. Inc.• RI. 1 Sascomb
Road, Jachon TN 38305. ~'j-66IHI816.

Reade. SeNlce number 418,

TM FOT-12 ""r;n""'" OSCill.. ,or from /Cu.
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e ....'"'" by eopygua'd. It leelu' " a
Sta bilizer Bypass sWItch, including " 1'1

LED 10f 01'1-011 idenllf ication a t a glance,
"nd a s ta bilize r ccntrcr knob that Is 1'100

c .II,cal to adjus t. J uSI turn the knot> until
U>e pictu.e lockS '1'1, I"." lilt baCk and _
lOY the poet",e

The ...Ilancer/SlalHllzer teetu'es a
Po_ On-O/I Bypass s Wl lch so you won'I
be bctnerec wllh recon nec ting a l times
when the enhance,/sta bilize' IS 1'101 oeec
ee Tht! Ironl panel h.s an LED Power Clf'I.
Otl IndicatOf and is opeIaled by high-Q UilI
"y alumi",,", knobs and SWIIC'- 10 make

luning "nd adj~ling feel as smooth as
'lIk.

The back·panel contrors Include the
lollowing:

(1) a Channel 3/. Seleclloo SwitCh COf·
respoods to channel 3 Of • on trw t..levI·.-m The RF Out consisls of a buitt4n 11
modulatOf whicfl .11Qw$ list...ing and
vI~l ng on a l'ly s landard televis ion, It cct
pUIS a slgl'lal Ihal connec ts dl,ectly 10 tht!
VH F 0 1 ths lelevis ion,

(3) An Audio In j.ck tonnflC lS the .udio
'Signal f,om lhe sourect ('o'CR, video disk,

0:."""". e tc.).

(.) Two Video Oul and one Video Outl
Bypass IloCks output tht! enh"nced/$Ia!li·
IIzed vi deo s igna l. The VldlIO OutlBypass
allows you to bypass the MFJ-l.23 when
In the Ot! po$i lion. A built -in dis t,ibution
amplili", . lIows Ih'ee coPies to be made
Of _ tlmul lalWlOUtly.

(51 The Video In Is _ e tne wIdeo slo
nal f,om the sou'ce is COflnflCtsd

(6) The PWR jack Is where the ac adapt
." is eceeeetee. The MFJ·l.23 Op<l,a les
on 110 V ac 0< on 112 V oc as a po,ta ble
(possibly tor came', use~ All conneclions
on the baCk panel ara RCA jack•. Th,ee
eat>les lor hook~p ara incl~.

The unit I' "'Ou$fKI ln a fIIlIlI'lICI black a l....
minum ea bifle1 wilh lin IIltraC1 I"" brushed
a lumilllJm !ront and measu'es 1 " " 2" ><
6 " ova,a lL

MFJ o rters a 3Q.dIlY ~.tJaclc l, i. 1
period on all d l.eet purchases. If you ,,'a
no! sat lStoed. ,etu," the u"'t snd get s lull
.efund 0"" shlppi"ll) MFJ ,,1100 o n .,..s •
_year unconditiOf\lll g Uil,anlee on all
MFJ produclS.

For mo'a Inlo,m"lI on. ccetect MFJ En·
tarp ,is"• . Inc.. PO &x 4!14. Miss lss ipp;
S',,'e loiS 39162. Reader Senrice l'Iumbeor
aea

DX
Cnoa Hams VP2ML
BOI( 488 1
San ta Rosa CA 95402

INTERNATIONAL OX
CONVENTION

The lOU II'II ..... IIOf\llI OX CO'''''''I'I!iOf'l
Is coming to Visalia. Cali lornia. April
13_15. Will yo u be Ihere? This lop-notch
conventIon all ,acts axe-s and OX o pe,a·
to<s t,om around the world and Inc ludes
lIefn'"a<s f. lu' i"ll mel'ly ot the OXpedl
t_1 01 the past I'N'.

Sponsoosh;p allernates bet_ the
Northern Ind Sout",,", Cali 'or"'" OX
Clubs. I~ IS a Soulhe<1'I Cal yell'. The con
..nt~ IocatiOf'l 'emalns the &ame- the
HoIld"y Inn In Vlsalill.. Pre-,egllt<stlOf'l, In
C100i"llthe bilnquetand SUf'I(le~ brealclasl,
costs S38 (SJ.2 alter Merd'l t 5. 1ll84~ SencI
your ched< to WesteolSt OX ea.-.tior1
t~. c/o Treu.u<er Noel< Winter W960XU.
1.26 North AOOf'I si. Burbank CA gl!J05.

4UWIC-THE VIENNA
INTERNATIONAL AMATEUR·

RADIO CLUB
Whef'I" a caul'lt..,. no! II COUf'l1r(? Whef'I

It i. tN Vo-a lnt..national Ama teu' Ra
dloClub! nus s taliof'l. lhe thi'd one 10 use
lhe UnIted Nltiol'lS .Ul p,ell., COUl'l ts a s a
sepa rata country 10' Ihe DARC·.po nso'ed
Work ed All Europe award. bul 1'101 10' Ihe
ARRL..-ul'l OXCC program.

The oIlg",,1 Wl Illtion W" Ht up 11'1
~•. SWItzerland. at the headquarten.
ot lhe 11'11 ",national T"ecommul'licati~

Ul'lion (lTLIl. Saclc 11'1 lhe daya whef'I OX ing

was ;II gentlemanly " ctivi ly, lhe "mateu,
' adio club at the lTU headqua,ters aslce<!
10 ' and received separate-country s ta tue.
bue<! Ofl tht! tact tnet the s t" tion was
located 0f'I Ul'lited Nal lons p,operly. and
no! in S Wi tz"".nd propel. For I'Nrs Wl
"""'I'It .UlITU. The ""tlon haS been a
gethefl"ll point for l'Iume<ous il'ltema·
lional vis ltOfS and tlte ShOweaH " ma teu'
st"tion fo' lelecommul'licatlons oll icial.
attand lng ccotereneee In GenavI , Ama ·
leu, ' ad lo greatly benelitted t,om the e.is ·
teroce o f .UllTU.

Then. il'l the 191O:s. some ""terprisi"ll
amateurs In New YOI'k City cornnnced
Ur>iled Nl tions authofit,es to pe<mit "
Ilmil", "ation il'l I UN buikl,"lI ion UN
land; the US gave tha IlInd 10 the UN ye",s
ago) In Oowntown Manhattan. K2UN oper
ated q ule lly lor a Whil e , unt il It drOllpel! II I
bombshell: the stat,on applied fOf sepa.
rat e-co,mlry s t.tus under the t-.cUff...t
exec rules, The ARRl·S OX Ofgel'l;zatiof'l
was lee«! with I na.ty dilenvna; eithe<
aut horizt a.- ~caunlry··ll'l the middle o f
OOwl'llown New YOI'k Clly 0< throw oul Ihe
well re.pec ted and vary uselul 4UllTU.

Since tha Leagua WIS laci ng the up
coming WOfld Adminls l ral i.., Radio Con
terence «W ARCl, Ih'OWing oul WllTO WIIS
flOt _ COflSidered.•nd 4U1 UN llI'lnell
status as I sepa'atl COUl'ltry. Thoa Oll'Iious
.bsu'dtty. "10flll wIth thoe apP'lW,,101 such
nonsenH "count,les" a" St. Paul Illand
• nd Sable Is land off Nova Scotia and
oeeecnee ott Puer lo Rico. led to the
LNgue" th' owlng OUt the ".epa,at_d·
mll'lislration" prlWilion ' 0< a new COUl'llry.

Whicfl bri"llS us beelc to . UlV1C. 11'1

1919 all Ur>i led Nal ionll orgel'liZltiOf\$ In
the VI""na, Au" lria...Oil wera COflSOli·

dated ""'0 " Si"lli e-bulldi"ll comple. on
lI>e banlcs of the DanUbe Illver. AS wilh the
United Nall ons comple.es In Ge"':t"lI and
New Yorlc , the adlac...t land becomes pa'I
of tbe UN. f'IOI. A"'I,ia. The 'agiOfl Is now
Ic nowl'l al Vienna II'II ..""t iOfWl I Ce<1t'a
('o'1C) or UNO City.

Among the mel'ly . met ......edlO opera ·
tOfS on thoe s la lt 01 lhe v,,' iOus UN organi·
za tlons In Vienna ware Tom Gabbe'l
K3TG'OE1ZGA and HOf1It Eisenioh, DL90U
OE30LW. The~ paved Ihe way 10 ' the for·
mal lon 0 1 Iha Vi","a Inte ,n" Iional Ama·
teu' Rlldio Chit! lInd convinced UN Head
QUllrt" . to g'lInl them the ellisign
. UlVlC. The statiOn began operatlOl't last
11111.

The ~,at ors 0 1 the stat ion Include
ham" from many diffe rent co unt, ies,
.ince membership In the VIARC is re
, t'icled 10 sta t! a nd accredited dip lo
"",tiC at ilt! The c lub members ~I'I equip
ment to t hoe Iia lion and feed " t.lbllnd_·
tical on lhe fOOl of the 350-IOOI.fl lgh UN
bu ild ing. OUril'lg contHt opeIallon. U>e
cl ub mem bers st ring tempor.ry d ipoles
10 ' the lower tlal'ldl ,

The combina tio l'l of antenna ,est,ic ·
ucos and the ti me Ilmitat iOfls 0 1 tile op.
eralors m.lces .UWIC a chall e<>ge lor the
OX• . TlIa best times 10 watenlor the sla·
t10n are local lunchtIme. eany lI¥enings.
lI nd ......erl<ls...,*,Ially during cee
tes ts. Tile stat lOfl was on the a if dU flng
mOSI 01 me CO WIN SSB tes tlasl fa ll. Try
1130- 1300 UTC and a lte, 1630 UTC,
a 'ound 14030 Of 21030 CW and 1. 200 0<

21300 SSB.
As wilh other cl ub St"tionl, the OSL

ehofes t. 1I on t". opeIlllor melc">o the
COfltacIS. You< best bet for a COflh rmat ion
I. to Include the nama 01 the operator on
the card, The aSL address is VI AAC, Bo•
200. A·l000 Vienna, Aus t, ia . Two lACs
with your .all·addressed ""valope will
brl"ll a dl.eet ' " porIH with UN stampi
Or you can Se<>d lhe eI'd viII lhe _ I..-ul'l
Austri. n OSl bu'NU. which hllnd l... the
cards .. a cou rtesy 'Of the VlARC.

Why is .UlVIC cons idered " count ry "t
a ll, il OXCC ru ie. dorft pe,mit sepa ,a te
counlry . t. t....s? The OXCC is 1'101 the 01'11'1'
game In Ihe OX community. "Uhough It Is
Ihe moal 'especled .wa'd program. The
Germel'l na tional . meteuH ad!O org.lll'liza·
tiOn. thoe DARe, alSO sPOflS(lfs " presti·
giOus award fOf work ing a ll U>e coul'lt'ies
01 Eu' ope , and thei, COUl'ltry lI"t I. slighll y
d ille'ef'l1 t,om the Llague's OXCC country
list. SpeclHcally, the Shel land ISlands ott
the Scolllsh ccaet and the Is la nd ot Sicily
(11"9) are "sepa ra te count,i",," lor the
DARC aw.,d prog<am,

Thi. II of ;l'It"'"t to ,adio COfllest... .
t>ec~.. both the 0AACsp0ns0fed Wo<I<ed
An Eu'ope con les t in the fa ll " nd the CO
WIN test use the OARC COUl'ltry list IOf
multiplier" . rrue meanS tha t the Shelland
Is lands. Sicily. a nd now 4UlVIC count a l
sepa'a" multlplie< s lor these cooteets,
but no! IOf the ARRL OX tesl in the s pring,
which uaes the oxec list.

OX FOLLOW·UP
Several members of the Internat ional

OX Found"tiol'l trave led to Ihe tiny ceun
try 01 St. Kitt" il'l Iha Ca ' ibbean lest s um
mer to h.nd ou t OX COfltacts Ofl a ll band.
lram leo meters lIl'ough 2. The lou r ama·
teurs 11M Pt>oto A) Niulell a Yaesu
FT-001ZO, a Konwoo<l T$-130S. and VHF
gea' to the island, which II .boul 200
miles east of Puerto Alco. Antennas In·
ctuoed a trlband beam, a long .i.·meler
yagi. dipoles, and a vertic,,1(1M PIIOlo B).

The ll'OUP me"" _"I thOUsand eee
tact" il'l more m.n 100 dlller"'l count,i"
du ' ing the a tay. includi ng 10 countries Oft

6 melen.! If you worked any ol lhe lou ' dif.
ler"" t eallslgns used (VP2 KBH- KBKl.
send your aSL card to Andy Ande rson
KSEFS. 4300 South Coch ran, Charlone MI
~13,

All promised (1M th is coIuml'l, 0c100er,
1963l. the COlombial'l amaleu' ..-adlo or·
gilniz.tiOf'l moIJI'Iled '1'1 impresli..., OXpe.
dilion 10 Malpelo thll paSI fill. Thirteen

J
,
•

•

vpu"aH

PhOlO A. r". St, 1<1tt" Ol(f»</illon cr-w ra/ua" in f ronl 01 Ine i, ~,,"ng poamon: (/,,1110
right) 1<",. VP2I<BlIN/MI<Y, Don VP2I<BHIWB8BI<C. Don". VP2I<8Jn<ASLDO, lInd Andy
VP2I<BI(JI(SEFS,

VlHI... A

INTERNATIONAL
A_TEUR

RADI O CLUe

r~
c . n~.

~ : @
~ .' ,.. v...
r". V.....". Im.....,ion"l Am",...., RadiO Club CIP"""" trom '''' lOP 0 1 ,,,. highNt /;IUil6
ir'lflln /". l!n<Iet1 I'll /Ions complax on I". DanuOl!l,
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always 8hOW • huge ' lice 01 Anllrel""
anet lhe ...rround ino lalanet• • s pt." 01 Ar·
gentina. If Argenlina can win inlernational
, uppart tOt il . Cla im 10 Irlelle d,sputed r.
gloos, I~e counlry stand. 10 gain fishing,
dril ling, and undefSea·mlnlng rights to an
enotmou. alea, potef1lially wotth many
billions o f oonare.

The Argentines hill... pursued lheir
claims to tll ia region thtough Int....
lional COUll' as ..e/' IS on tile ~ttleloeld

.nd hill... ......." acknow~ lhe United
KingdOm " claims to lhe ...me territory.
Since one of 1M base. IOf int""national
recogni tion o f Ihe te rritoria l cl aims Is In·
hlbilation Ind devtllopmenl, Ultl ArQ6n·
Cine Na vy ·,.how. the II.g" in Ulis region
a, ollen as the na'ty WUIhe< permit,.
Thi, year 11"1 South Or1<ney. Mea.nwtl ill ,.
tmil lt communily 01 Bnt ish subjecl ' . ' a ys
on the nelt 1.la net to the lIOUIh, Signy lit
lanet, a lso pa" 01 the South Or1<ney Q'I'OUp.
LI-'en IOf VP8. Aoo. AOH, a nd ALD.

•

MALPELO - 1.983
HK0TU

• , ' 1
\

,.- . '•__1. •

..... .~•_.,
, -

line NIVY, tWQ amtt....n trl¥flled 10 Laurie
Islanet to act ivate AZ5ZA fwtllch I' a legiti·
mtte Argenllne call'lgn~ Carlos Polio
LU9EIE and Aft Gargarella LU6ET8 braved
the elements and the prospect 01 Chrll! '
mas In one 01 the wo rSI cl lmales In lhe
wo rld 10 putlhls I,'and on Ihe . 11

Willie Ihe ac tion mlghl nol be Quile a s
e.clt l"" (nor as dudlyl a s the III·fa ted II·
tack on the Falklands, Illls eXped.t lon Is
,ully anothe< ,kirmlSIl In Ifle long-stand
I"" dis.agr~1 betWeetl II'IfI Un ited
Kingdom and Argent ina over lhe owner·
ship 01 vast amounts 0 ' Anlalclic real lIS ·

la le and (more importanlly) ocean,'i,hing
and mining righls.

Al Slake in such sppalenlty innoctlnt
eXpeditions is the 2O().mile limit wtI ich

moal countri" 'lOCOO"ize .. ~territOfial

...I... .~ Argent ina h.. a lwlY' I.ken il.
c la im to the nearby 1.I. nos and a euee of
II'IfI Anlarc llc oontinent very ....iOlIsry.
Ma p, 0' Ihe C()l,lnlry prin red in Argenlina

Pho lo C. The CW Op<llraling tum II HK' TU in front 01 ttla "Ma/pelo Hilton," From I,f t:
HK10BO, HK1OO. HK I AIlA W. and HK3BAE.

, ulI"lI'I'IIIr) from 1M Soul~ Orltney I,,,nos
group, bel_ Soul~ ,,"*ica anet AnI·
.relica.

Wlt~ the klnet ass l,"nce 01 tile A'gen·

Pho ro D. The HK' ru o".,.lIon as INn lro m tile fop 01 file clllf IlIgh abo.. tile 'ftflon•. "Fonla ~ Indica fa. a phorra .faflon, while " tal..
g"lla ~ Indicat•• a CW po.llion.

•

•

I
I

I

I~
~!'.
•

•

•

NO, not 1"1011'\eI' Fa lkla nds/Ma lvina.
lOOIlng-type war. OX cont..:ta a,. tile
.tor _apan In tll i. ~1I1t at 11l1_
_ I dl~Y. Specifically, AZ5ZA
ed ••I>ot In la_ at the Argentine',
11m to tna polar region. by operating
ring the monlh 01 January (middle 01

PIIo'o 8. The St , KillS entenna farm includ«J an 8-<!lemellt 6-mete, bum, Itibllnder, (Ii·
~•. and a ""'~I,

ARGENTINA INVADES
ANTARCTICA

Colomtli&n amat....... lonnecI tile operat·
Ing INm It HK'TlJ. w!'lie/'ll i". lIy la nded
)II Ma lpe!o on OC:10bIII' 12 lor • lou,..:lay
,'.y. The g,OIJp set up lout stlt lona, 3 on
sse and one on CW, The CW team of
~K1DBO. HK 100, HK1AMW, and
~K3BAE (see Phol0 C) made .bOut 7600
;ontaell ollhtl20.000-ptus 101.1 etree OX.
led itlon. The CW ope<at ing position c•
• tp IIl,own O¥er _ 00le$1 cworninently
Ii$;lla-,.d. sign wI'lid'l read. " Mtlpelo H i ~

01\. VIPs only. NO 1)/'Ic)nfJ~le",," a l·
ow..W

The eompoeita p!lotog,apn " ken from
he lop or the 1000·1001 cl iff overlooking
he landing aite gives some Idel 01 tile

ugotd """If' 0 1 tile Island. l.J,cklng t ile
" i.tance 01 military hellcopt..... the OJ)

ratora _a lorced 10 set UP "' l!'lei••te
_ on lhe N""''' ' ide o1lhe Il ia nd, so
10lI US West Coa,' and J.P"......ma·....f. once again fOUnd Malpelo. d,lIicull
onlact. me Colombian hama lICOUted
ut the 'n' of the leland du,lnll break, In
.,.Ir opeftling sc~edule; they loe-'ed 1\

:)..Ibll .i te on It>e we.tefn 'Ide 01 the,.nd tOt I tuture QXpedltlon, wh ic h
10Uld plUM we hem• . Don't hold your

"'Ul,~ tilt ne.t Ma lptlo trip la
matu,ely scheduled IOf 1990!
Thsrt It fOf now. ComIng uo: Iht voon
outWWV!
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FOl'tunalely lor OXer1, tile intematiolwJ
Illmilicahons of I~ dispules dO no l
(yell all«111\(I ex s tatus 01 11\(1 "counl ry:'
SQUth Olk~y is a ~w one lOt na ms , ,...
ga,d len 01 wMthel th e (:(Inlact is with a

VP$ or w tAZl operation. Bul don'l Iry 10
conlirm your 1lZ3ZA CQntaet Inlougll tile
United Kmgdom! Tile Radio Club 01 AI'
gomlina, o ne 01 Ih.. sponsors o j th e expe.
dition, adyises thai th e aSL route tOt

1lZ3ZA Is y,a LU2.A, Bo~ 100. 1m Buenos
Alles, Algentina,

Wh ile It IS unlortunate that amat&ur la·
oro is llelng used as a pawn in the d ifficult
game 01 International la w a t leasllhe OX

CQITVTlunily gaJos some mafOf OXpedi·
Irons 10 otherw,se inacceaa,Dle spots.
hnanced by the respective gt>Y&mmellts,

Let' s hope that all shots fi,ed a,e in the
101m oj "ca OX "

FUN!

ELEMENT 2
MATCHING

Mal o;fl lha lilfIOWned OX op8fatonl in Cof.
umn A wilh t!'leil call. in COlumn B.

2) 1100-1560kHz
3) 1875- 1l1OO kHz
4) 1~_ t830kHl

21 $oldie' s 01 whic h na tionality fi,ed a t
OXels Ourlng Ihe 'ecenl SprSlly Island
l ia sco?

II NOr1I'1 Korean
2) Vielnamese
31 camtlOdian
4l Laotian

3) Whic h 01 th e lollowino gloups ~s nol
s ponsor OXpedit io ns:

1) Yasme FounOation
2) Priyate InOiYlduals a nO ladlo cluDs
31 Northern cail lornia OX Foundation
4) ARRL FoundallOn

41Bacl< In IIIe 195Oa. FCC Form 405A was
used loc

1) Amateur·llcense renewals
2) TVI complaints
3l Ama te uI·lice nl e levocations
t ) ce.ueeese applications

5) Which of the Iallowing is IIQr a lune and
Irequency station:

11 CHU
2) JJY

"ZOO
4) IBE

Only II using a bloke n
compas,.
Of (;QUlse. only contest... ,
ale gu,lty ot lhll__
OX_.
3,810385 MHz.
No,I923
When In.. CW guys a ,en'l
trying to kill th e s;gnals,
I Ihi,' k W5LFL bloke Iha t
record.
TecI'W>ic.lIlly, il"' an Inlema·
tional Am&t8Uf Radio Union
C8f1,hcate.
On t5met.... ,
You sflOUld go up hoe kHz,
That adds up to a halt-rml
liQ<l csoe

7-Fatse

6-False

3-False
4-Fatae
5-Tlus

6-Falae
9-False
10-True

2-T"""

~.., Into postage in anoIhef country
51 To is 10 SOjust yo,.- lJansmottOll
10 tile same hequency as 1!'Ie OX station.

£Ieme'" I,
t_4. 2-2. 3-4, 4-1. 5-4

E_,2,
I-I. 2-F, 3-E, 4_8, 5--1"1. 8 _C, 7-J,
6-G, 11-0. 10-K,

E16menl3
l - Fa lse

Elemallf I ,
F,ve points lor ISlI(:h conecl ans_.
E/enf¥lr2
Two ancl ona-Ilall points lor eKh conecl
malch.
ElemftJt 3:
Two and one-hall points lor each cOllecl
anS_.

El6mMl' ~
Five points 101 ear:n *O'd cor,ectly Iotl«
o.
Are you. rlam 011". world?

1~20 pornls-Repeatel Ian
21~40 points_Almcha il OXpeditioner
41-60 points_ Hall.way IhrOUl/h 1M

excc ' anks
81-80 poinls -l1onor Roll mat...ial

61-100 poIniS-OXec in count,_
...s ited

Element ~

l -Ia,l....:l
2 -Iong--I'raul
3-mast... of cer"""",,,,, IMC)
4-int",nalronal repty COfJpofl IIRCj
5-zelo beat

SCORING

THE ANSWERS

T.... False

ELEMENT 3
TRUE-FALSE

ELEMENT ..
FILL IN THE BLANK

l)To ,s to call a ox stallOn .allhe
sarne t,me aOO11'lei ope<alQf is S'llnino 011.

2) Very long d istance OX is oU..n Clliled
~c-_Qpelat;on

3J The ham wn.o rela¥" a list 01 s ta tion calls
10 tile OX operalOl is 0I1en catlaO tlWl

t) A \-lallO .tat ion that
wOtks W""t8ln Eu·
rope w,th an an.
tenna point'" east
i$ 'Il'Qrl<ing the I/lQft

Pillh.
2) <MI<-<lrrYitIQ you'

Ila nsm,tte l is called
Ilat·topping.

3) The 75·me!e, phone
allocalion lor USSR
amat.....rs langes
IIQfTI3.11lo 40 114Hz.

4) The first t_ay.
traoaaUan!ic aso
tOOk plactl in 1912

5) Mo s t RTTY OX's
tound alound 14 ,090
10 14,100 MHz,

61 The highesl altitude
OXpedition wll$ one
that took place on
top 01 Calilornia 's
Mt. Wh,tney (14,495
leet).

7) The Work ed All Con.
tlll8l1ta s wa'd is
sponsored by tile
ARRL

8) The Atlicana Net
meelS on 10 met"'$.

9) II a OX station on
CW sends "US." it
means "sland by tor
liye minutes"

101 As 01 11178. OXpedi·
tioner. Lloyd and
Ilis CoIyin had I"y.
eled 10 ........ 133
counlrr" alld
worked oyer hall 01
th e active a ma te urs
In tl\(l world.

Column B
AlXY1W
8) 4S7 P8
q .......
~VP>M,

. '".
F) OH2BI"I
Gj ON4UN
H)VIJ2KV
119N1MM
J) VR8TC

_""'0

c.o~A

1) Fatllef Michael...~
2) MaIII, Laine

,,"""-
4) Paddy Guo'\&SekOlla
5) K. V_ a laramanan

"Venlulf'
8l Don Wallace
n TomChllstian
8)Johan "John".--.
91 0100 Harris
101l..loyd Comn

DXING AND DXPEDITIONS

ELEMENT 1
MULTIPLE CHOICE

I have many *O'rderlul dreama ancl de
ailes. Uoet 01 them I can't descl,be in a
mag4lZine lhal cater1 to liNdeI' of all
ages, but one gleal dleam I can _Ite
about i. my wish to trayel on a real. hon·
etIl·tQ1lOOdness , l()O.perce nt-genulne OX.
pedition

DUling my youth• ...."i.e other kids _e
drool'ng _ pietUI" of COrvelI'" and
len-speedS. I used to lantnile .Doul
I)Kklng up my sl.tion ia Heathk'i SI~...
ancl a Trick Slickj ancl seiling o il on •
joulney 10 th e high",.t peak. 01 tne Swiss
Alps , Ihe le to wOlk th e WOtld on 5Q.MHz
AM. Ok.y, I know sl. met8flllsn't legal in
H~and. butl--nDer. thiS was a dream.

Toda.y. my goalS ....., quile so lolly. I

no longer dream 01 giYlng a """" counlry to
I...IS 01 thousancls 01 aage< .mal.....<5. I~

eteao. I would happily sellle lor a JOUlney
to any .easonably remote oesunauon. Ali i
ask i. that this place be wa ,m. hne ,e la ·
tively 0S0r;en1 pr~lion charac lElflslics.
and lealure a Ilospilable populace lno gun.
life. plea....

Will I _ ac;hi_ thi, ~? Who

knowS? So lal. my lolal OX eperaling e.·
perlen<;e consists 01 an Icom IC2A that I
sec re tly s lipped into 4Ut ·la nd (4Ut ·
bloc k?). Unbek nownst 10 the dozens 01
,ullouM'ng securlly gualds, I actually
kerenunk.., K2KlNJRPT 110m loreign IElf'
ntory. /Well, tile ARRl says ,I's a toreign
counlry. I call it 0.11 42n<l Streeq

So there yoo have it-a ham and hil
o,eams. I'm open 10 onere.

l)On 160 metElfS, 1"- OX windOw is:
1) 1975-2000kHz

John Edwards Kf2U
PO Box 73
Middle Village NY 11379

RTTY LOOP
Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

MillCh _s in like. lion, and so dK:l a
lett... I ,eceio«l IIlls monlh IIQfTI John G,st
KD6LP18 in Hazel-....ood. Missou rI. John's
le lle lta _es the ·'lell·;j·lik...a ·ls "' awald. 101
ta king me 10 task on t he setectrce 01 the
VIC20 as Ihe computer end 01 Mlc lolog's
AlR-l RTTY system.

Wilhoul fePlinling John's 10Uf~ let·
1• • l witl lelate lhal !'Ie IS tOlally salisll.,;l

with his VICAIR combo and tee;s that h"
is missing nothing with lhe setup, H-e
notes Ihat large IettSfS a le not • cleele
menl ,I your vision is poor. As an asiM.
IIIe Ullillf MicloIOQ equipmenl lealllled
such large type lor lhose w,th poor acully
or to allow the SCI...., 10 be raad across
the room, The pllCe il Ill/hi , lhe leatu,e"
eppeal to be good, alld th" users a,e hap.
py; wha t l'nOIe can I say?

Now , llIe Ilip siOs 01 it Is 1!'Ie wish Iha t.
aincao I"" VIC _ t!'le same 8502 lhat ~.
Sfal o lner ~tow-end"' computer1 use. Mi·

clolog would CQ<lSJOel p,oducing Yers'Q<la
tor those systems as well. Also. s,nce the
staJld.alooe M,c rolog units ""oe al",ays
used 880lkenes rnlc<opIOCeslOfS. """y
not cloas-a.ssemble ooe tor lne CoCo?
The 16K cassette-b&sed bottom Ime COCo
is Qu'te a b,algain, lind wnen you uPlI,aM
it , bu l mole a bo ut that la tel

Than ks lor the nole, John; I Ihin . we
haoe l/Iven thiS ooe eno"'On AIR, don'l

"""A close ,,,,,,,,,,.up lor t!'le 'l ~+i~" a",ard
is a cald I received I.om Earl< Menis 110m
Midl. nd. Michil)a.n. 'eQa'd,ng tile RCA 01
IElf to sell ASR-33s lor $JOO, He states,
"Tn.ese machin..... a,e selhnl/ arouno n....,
101 $50 to $7 5. Why spend $300 lor an old
Telel ype when lor S400 you can buy a new
dot mat,i. print...? Most people wI'Io pul
cfI&SeO 33s lor compuler .... are now Iry
ing to MIl lnem .,nee they nave puI '

chased a rea; punier. Now. Model l '
Teletypes a ,e s O'"el8flt .tory. Those yo
can't even give a"'ay anylnQle' E.....yon
has~ Duying V1C20s: ' I WOflllef II EM

has~ lalk'ng to John? Oh. ......1.
Hama on the lfOIllll" oIlecnnology (:Of

linus to "II uS all III Oftlhe l«h"'QusS an
nuances 01 some 01 the newel Rn
modes, W;th AMTOR, pa,ticulally. Ind,o"
ual obaefvations tend to provide a lol ot I
lormation. For ioslanee, ca"y Ellis KA2
wlites of h,s and hll 110ft'S (KS2Z) achY\"
on both RTTY and AMTOf'llor t!'le pasl Ie
month•. Theil .1"1On includes a V~
",nh the KanllonlCS HAMTEXT ancl AI
TORSeFT proglamS, a nd AEA CP-t inlt
lace . and a bare loot eil/hly· th,ough Ie
""'tElf tr.nscsi_.
"'~ me share some obaefvatiQ<lS e

equipment. documentation. assista..
and Oflothe-a" e~pell8f108S, We original
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....nllld 10 try usi ng 0Ul Alan <l.OO com.
"",ter on t"" ai •. A~I amateu' ..... kind
enough to ~n us hi' ~nt.onicS Inl...·
lace uAll .nd t"" HAMSOFT prClgl''''' lor
the At..;. We ...ere plusanUy su.prlsed.t
how H,y It was lo oe! on RTTY. One egm.
ment we had hea ' d on me Kant .on lcs In
lerlace w• • somewh.t n.eg all ve , (Iha l) Ihe
.ecelved s igna l had to be S9 O. better lor
,ellable eopy We did lind Ihls 10 be true In
our eu e. For thaI .eason, as ...e ll as a de
sire 10 be able 10 hOOk UP an osci lloscope
10 aid In luning . . . (we orlMored) the CP·l . I
can do f'OIh ing but ,ave aboullhe CP· t ! It
Is --,. aelecli'o'll. la. u s ier 10 lune ...111'\Ou1
a~. , ..".j it will COPY s ignals Itla l I
can ba•.,.y hea. ItI.ough Ina s peaker. I can
'H lly be p.oud 01 th.t se lection .

"AS lar IS the Kanlfoolcs sollware-I
have to give them a solid A 00 Ihat. The
:Jnly rap on the knuck les lor the soll wa re
is lwo documentation problems. On bolh
otAMTEXT and AMTORSOFT lhey do f'OI
",plain wtly you need 10 allilm lnal you
.'lI using II'>t!i. soft...a r. ...ith thei, Inler·
'-.:e or wilh $OmlIOnII "~·s. ThiS 'game'
""Uns In you. RTTY or AMTDR s ignal ee
ng ' upslde-down' i. you didn 'l make the
19ht choice. This Is you. ',ansmilled slg·
'1111 . not Ihe One you a.e receiving -(I
laven 't di scovered I' Ihe s itua tlools an In·
'8fIer In lhe Kant.onics AFSK generator
• acl ....1 prog,am tOQiC; however, I sua.
IIICI II'Ie prior-so ...a leh il on you' IitSl

......ne. of Ten V.ar Amal."" RMfio"_.
GEHCT: f ed"" ..l Cummunicatio ...
om m,n,on .
CTION: In Ulince of hcens,",.

U...... IIT: The CommiSS ion hu
Jrnmenced luuin,l new, modified and
'newal amateur radio station .nd
ler.tor huns"" for len Y"ar lerm• . The
nll"',.ten:n hcenH. w'"" author;ud on
lie ."""ndln",nls p.... iomly .dopted in
.is pl'OCH'd,"3. lssu.nce o ll",n year
~nHS w.. df.1. )"ed SO lhal nllCn-M.,.
IInll"t I;OIlld ~ made III h~n""ll

'O\tl'.m.. The Publ ic Noti~ is
!U".ry SO th• • licenreer ... ill know
. 1we ••e no... iOllUi"ll len yur
ceneee. The effec t of this Public Nol lu
the [",ation of a n in ro.m~d pubh e and
reduction in the number of le lepho ne
qui,l" concem lhll hCeflle le rml.
XlJl"~ Federa l Communiell fions
,mmlss,on. Wu hington, D.C. 2IX>S4

'" .......T...... _0AN41TOO11 ca.r"' CT
uriu I· DePonI. Pr' . tl", R. d io
..... ... S~ial Seme..s Division 1202')
,~-

........f.NT...J1T 'NI'OfUIATKJIl: The
1>0" .nd Order in Ihis .. tUer ...",
bli shed on October U, 1963.1,", F'R
ML
Th e Comml..lon ha l [Omm~nc~d
,ulnll ne w. modifw.d and renewa l
laleur rad io . la li.... . nd OP"',. Io.
",nH. lor I",n ye.r \emlI.. 11>a lontrer ·
.... liunHS we....uthorized in rule
wndmeflll adopled by the
""",I..ion on Oclober .. 1963. Before
• rvJ we.e dllnged..n a .... leur
ense IIsued for a ftve year p"'rtod.
_ftCe of len y",. r Ifc:eor>Mt _s
"'yed.o Iha l n..,e....,. c:h."ll" could
m.de in 1i<:~ n s i n R P"'lt. a ms. (PR n~t

~1l7).

rh ~.e "ill be a two yea r ~ ra ce period
e.pired tell yea•• ta tion and ope.~tor

,n.....
:'he Co mmittiOn emphasizes th"t the

RTTY and "'MTDR OSOs (or lack 01 0S0s~

And for lhose 01 you who saY. 'Why dldn 'l
"" Iry tl'le rll¥MH s...ilch on lhe
Inllll1_?'- a) lhal only alfeelS lhe re
ceived . ion-I,...nidl Is OK. and b) properly
w, illen soft...are does flO! ,equire user e.·
perlmentatlon 'o r proper use.

"The p.oblem with AMTDRSDFT Is
mo'e one 01 inte .pre laUon; AMTDR Is a
new mocse_procedu.al peotccot is stili
changing, some ot lhe techoiq.... a'.
rea lly exc nc (Very Impress ive is il bell.
phrasej-and II alt takes il lot oIlN.ning.
The technique 01 eslabliahing a .a w. un
scheduled contac l on AMTOA ia not rul
lilli- II would worI< . lual .nobody does It
thaI Wily. And the'tI la II leatu.e o ' AMTOR
which milktlS II a en like QS K r::w-you
can act uilily b reak into the othe r statloo
while he Is sending 10 you _ Iry Ihat on
RTTY. And last bul flOl least-one 'Iid'
thing cen hilppen to you_you can be try·
Ing 10 find the SELCAL being used. ilnd II
you lorgoet 10 lel ilhe com"",'. NOT to ••
spond- you may l ind you'self ;t<;luaUy
screwing up II'Ie tink bet_ lwo slatlons
who aril in OSO-Ih.' ,..lIy gelS embar·
.asslng lor tl'le new ham OOIng il and trus ·
t.allng lor Ille Iwo stations who are olhe. ·
wise In 100·;" perfec t copy situations."

My slnce.a thanks 10 Carty fOf a meaty
le"er. ...hleh I am sure many hams loylng
with lhe idN 01 gelli ng on AMTOR a po
p<ecial •.

len yea. h<;enH I",nn 's nOI. blanket
""I",ns lon of e ..ishhll Sl.lion and
o!>""a lo r 1~hH's. An . "'aleur Ii.,....""
Ih.1 .peerf," I",.. than. ten Y"ar Ie.....
will . how a len yea' tenn on Ihe fa u 01
the hcen l~ whe n il" eilh",. modified o'
.enewed.
William I. Trir::rrico
S<-c...lary f" ,h-rol Cammani,:o, ian.
(;omm''''<>II.

Am."dr" . nt of ttl.- Corrw. I t lon'a
R.... To lNke AddIII<W* f~.

Avalleble for Repealer Operation

'-'OI'HC r. fed"".1 Comm uhielllions
Commls.lon.
...CTlOPC: W l1hd,awal of propo. ed rul",.

IU_...ItT: Thl. documenl w ithd raw . an
ea rlier propo",l whieh .ou~ht lo make
additional frequencies In the 10 meter
baoo a ..llo. b1e 10 . ...pe.ter ope'. lion.
Makln,l . uch lrequencies . v.Hable 10
ust!n would have.n .d....ne impac:l on
amal",ur ..te llit",oommunealions in tha t
band. Fu"her. It ...as ""Iermined that
th... i. no [OlTlpellihll need fOf "'p"ater
IUbband e.pansian in the 10 meter band
a l thl. tim",.
ADOfIIU I , Fed e, al CommuniClttlon
Commis.lon. Washin,lton. D.C, 205.'>01.
FOR F\lRTHEJI INFORM...TION CONT...CT:
Ma urice /. DePon t, Pri. a te Rad io
Bon.'au. Warh inRton. D.C. 2OMI.I202J
632-49&1.

Orda; J'toceMi... T........... laoI

In 1MMo'''' 01~. of !be
Am.;o ,..., IIadio S<nioo Jtulto.. PaM lIT. fa
_ h add,"ortIl freq..-... nliloble lor
rqtII'••er _ ,,-. PR Dud... No. u-MS;

R."I--4231.
Adopled: Oc1obe, Jl. IllllJ.
Reln.ed: November 2, 1ll1lJ
By .he Commi• • ;on.

1. On Ma )" 12. 198J. Ihe ConunlS5ion
adopled. Nolice 01 Pro p"'ed Rul",
Makinll (III FR U,95I, /"ne 3. 198J1

Now. a $f'IorI lillie o f lwo com"",t ......
Ma ny 01 you I'Iilve dfopped me notea lel"
lrog me 01 you. use 01 the VIC. "'tari. or
other peraonal com"",I....S on RTTY. I
noted in lhese pages some monlhs bKk
01 my aeQuisltlon o . an Alar! 400, ...IIh lhe
hopes of putting it o n RTTY, Well, now you
may note that I am tal king about a TRS·
SOC Color Compute.- wilh Ihe same lines .
My com"",Ier history goes back to the
6800 SCI'lOOl . as Ii' ithlul ,eaders 01IhiS COl·
umn k_. a nd it is from Ih.t .choOllhal
lhe 6809 used in the CoCo c:omes. Alter
looking a l _al Syslems and s pend, ng
Quite. bli of money. f'OI all 01 il ...;seIy. I
have QOtT"Iil 10 the concluaion. et leasl lor
now, Ihat Ina 6809 is lhe ....y 10 00. PoInts
!n Its favo. Include ease of programming,
a wide lange 01 s ystem soltwa re, and a
wide range 01 hard w.re which .etalns
eompaliblilly. Tl'Iefe are a l leaSl Ih.ee or
lou. d isk gperat lng . ystems, eaCh 01
wtlich ' ills a dlflerenl niclle. and hardwa.e
systems wIlieh ,ange In c:ompIe. ily ' rom
Coior e.s lC CoCos. sel ling lor ill tlllle 0'I'er

one hundrt(l dol la rs. 10 GIMIX 059 sys·
tam, . nd Cl'Ieftainll. selli ng for lhou
sands. ThiS Is flO toy, Ihe 6809 , bul that
does not mean you can't play fil8mes. FOf
a Ihr_year..old version 01 CoCo AnY,
look at Clay Ab.ams · art icle on page 58 of
the September, 1983, Issue 01 73. We will
p.esent more here. as II develops!

As I ......, lhe aDove parag,aph, I see I
menliONoCl one Ihing lhal. 1I flOl e. ·

Propoaihi to .mend Ihe A.... leur Rad io
Serviu Rule l to .uthorize th",
rreq uencles belween 29.0 .nd 29.5 MHz
for re pea ter ope, a lion, Curren t
frequencle. av ailable for "'peBte r
operation in the 10 meter band are
between 29.5 .nd 29.7 MHz . Comment.
in the proceedi"ll were due /ul)" 2S. 19113.
.nd ...ply commentS wera due AUlIUst
24. 19113.

2. The Commission·. p roposal
rtemmed from. petilion for Nle mak inll
IRM....UJ11. filed October U . Ill1lZ. b)"
Beryl Gainey of Oak Ha rbor.
WashinllOn. Mr. Ga.ney reQuesled that
fre quende. in the 10 meter band now
a.sHable for ...pea te r operation be
e"plUlded 10 include freq uenc ies
between 290 end 29.5 Mllz. ln hil
pelillon. Mr. Co.ney IBid tha I Ibe
p.......n l number of 10 meIer band
frequenaer war inade<ju.te . nd thaI
H.e... frequency ooflll"l tioo was takillfl
pia"",. He ilttriboled!be conse. tio n 10
lhe r""""nt ;h<::"'ase in fM
c:omrnunieatioruo thaI har taken pIau on
10 mele... bol offered no dala to su ppo"
his claim. In oW' proposa l. we ecred Ibtl
the.... mi~h l be meril in the petitloner'l
req ues t and invit",d C<J mm..nts on the
need for addi tiona l re p.... rer f,equencies.
We allo asked for co mmen ts on the
impacllh. t . dditional l0 meter
frequencies would ha .... on p......nt .nd
f,,'ure ...peal",r .nd non· ...peiller
opera lion•.

3. Commenlors in f.vor 01 the
propot<tl laid eeee was . gre. 1need for
the ,dditional repe. 'er lrequeflcie• . For
eumple. Ihe So"thern Californi.
Repe. te r .nd Remote Base Au ocialion
(SCRRBA) r aid lha l II war una ble 10
coordinale lI dd ltional repea lers , even
though the.... are opera tors in that area
who w antto conslroc l and operate new
I tahant. SCRRBA .c:kno... ledg<!d thaI
the.........1",lIile OJN'l'lllion. in Ihe 29.3
29.5 !l.tHz po"lon of the 10 """ter band.
bol .nti<:ipa ted Ihal sbarinll
I .....ngernenl s with Amat",ur·Saleliite
Service ueers I;OIlld be worked out
within the amaleur oomm unity . Carl E.
Bolli"lle, s l. ,ed lha l thera I. a l!"'8at
need for these .ddi tional r"'Quenc)"
allocatlonl on fM. Aeeordinll to Mr.
Bollinger. under fa . orahie propaga tion
co nditi ons. there is e . tre me crowdihi
and in te rfe .ence on both Ihe repea te r
and simplex f....quenCJes.

plained. IN_ utl$Oli(l why' leellhe el109
Is so lIO'<fVII'1ul. Those o f you who'~ any
of lhe com"",t.... magaz'.- I'Iilve ....,
.bout lhe "big" system gperahng a~

lems, like Uni. Of Xenl• . These multl-user
ope••tlng .yslems illiow s_r.1 users to
snare • eenl'ilIl CPU and diSk, ...Ith only a
remote lermlnal. e.cept 10' ce.laln high·
use limes, such user, are Iyplcally un
aware 01 Olher users· e. lstence. That i.
what 059 Is. a fI1fJ ltl·uaer. multi·lask ing
operating syslem for fhe 6809 CPU. Two
users elln run my CoCo ...,Ih a ""back·
ground tnk.M say printing OUla lisl lng, all
going a l the same lime. Because 01 nard
Wil'e clealgn, lhere is a bolllenecl< with
simullaneous Input and OUt ""'I. but o ther
tasks e.n .un at Ihe same time. The bot
t1enock Is caused by the use o f a par. ,le l
port PIA as a se.lal porI, Ihrough use 01 •
softwa.e UART. This was used In IN"ly
6800 system. a nd fleS _ used her• • ,
one way IQ interlace RTTY with a corn
"",'er. It ooes I,e down the CPU, tr.ough.
and wt>en a I'ue seria ' pori, AClA, is i....
plemented. ' I ...iII help. Bul in lhe ..-n
lime• • CoCo runni ng 0S9 runs "nos
around Olher systems . Check II out

You are a vocal lot, RTTYe.s. I enjo y
reading your comments . • Iews, and op in·
Ions . and so do you' coecrts. Let me hear
'rom you. and I'll pass illong ...hat I elln.
filter some mor•. and a(l(l ...hal 's needed.
The product? Ne.1 month" RTTY l<::Iql .

• . Comm",nton opposed 10 lhe
proposal menl ioned Ihe d irrupUon thll
w"uld OC(:ur 10 amateur ..tellite
communication. if repeal",.. we'"
permitted be tween 29.3 Mllz and 29.5
MHz. The Rad io Ama teur Satdlite
Co'1'oralion (A.\tSAT) ... id Ihall'\{
repeale r ope,.tion in th.t lrequency
....""",nl would ...o~n.n .l...ady
diffl(:\lh situ. lion. The Americ.n Rad io
Relay 1I.ll"",.1nc:. (ARK!'I concu rred. In
.ddltion. the ARJU. .. id it had no
",vidence of ov",rcro...d in,l in the ",,,is lin,l
10."""1111' repetter lubband. The ARRL
flOled tha i il. I. I",. , Repe . l",r Direclory
lis led on l)" U repeetere in the 10 mel",r
band fo r the entire United Statel, and
o nly one ... peater In the Sta le of
W ar hln,lton , where the petilione,
...sides.

5. Afle, conrideri"ll ihe comments on
both sides 01 the issue of . ddi ti(lllll110
mele, reptaler h-e<juencie t. w"' . ....
p"'.....ded, for Iwo ....sorI.. Ihat we
should t.rmiMle Ihis Proc.e<!lnl
wilhoul .doptihi the propor,ed rul....
First, Provid'hi . ddition. l rapt. te r
frequencies in the 10 mete, b.nd wo uld
hav", an .dv",roe effeot on Imaleur
.a!el1ite C<Jmmunielltion•. including
beacon transmissions. robot ope,a llon•.
leleme try IIRnll1 and Iraniponder
downlinks, Second, we [ onel ude that
Ihe.... is no eompellinll n",ed fOl' "'peate,
lubhand e.pansian in Ih", to meter- band
al thi. lim",. Commenlt ...femnlllo
c:onger tion on "'peal"" frequeneih
. ppear 10 rep........nt Ioc:al condition s.
Am.'eur ..Iellile eommuniutiOllt. On
the olher htnd. lra nscend local .......
Henu. Ihe .d.erle impact on amal",ur
satellite communiCltlions Ih. t ...ould
occur if Ihe lubband were e"panded.
oUlweighs an)" frequency congestion
Ihat local.epealers m~y be
expertencing.

IS. 1n vie w of lhe fo"'tloing. II I.
ordered. Th.I the pelitlon 01 Beryl
Goaney. RM--Izn , ill ""nled

7. It is further ord~ no. t th is
proceedi"3 IS TERMlNATFD.

a. Inlorm.hon ill thiI matte, m.y be
obl. ined by eont.ctinJ M.. uriu J.
DePonl [Z021 632-4964 . Priv.te R. d io
Bu..... u. Fede r. l Communicalionr
Comml..ion. Waoh in,llon. D.C. 20554.

t·ed~r..l Comm"n,calion. Comml..lon.
Will i.om I. Trlurico,

s..c...'ary.
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OR. DIGITAL
Robert Swirsky AF2M
PO Box 122
Cedarhurs t N Y 11516

I NiWl • teude"cy to get carried ......y.
WlleIIlIOlTl8Ol\ll asks me what Is lho<loghl
to be • simple Q.-hon. lha l person .,
usually sorry he .sked; I lend to give
le"\lllly replies. Thls ....as the case 1M Olh·
ete.v when a Iriend asked me abOut a cer
taln programming techniQue.

My friend was working on a neH:ootrol
""'....gemMll program and wanted to
know how to have • "llf.t ~n-lifuoul " _

QuetlCII tot the data. Obwiously, after the
check~,.. .'. noled. lhe net control mull
respond to II>em in the order that they

checked In. One solutIon I. 10 slore the
check~n. in an ....y. Thit, how""er, Pfll
sent•• number 01 prot:>lMllS. One mUI'
know the maxi mum number of chltCk·lna
th a' can "pile up" !)Il lo,e the net control
can get to them. AlSO, ll'lere Is the problem
0 1 how to handle ttle ,il..,alion wllef. I

""' station check, In before all the previ
ous check~ns have been taken cere 01-,.
the firs' checl<~n of the Initia l group is in
....yel_1 ' 1, tl>eonty way would be to
lTIO'<'e .1I11le other elemenTs up one SPflC".
Clearly tllllis. w. sle oT time: on. mICro
comput.,. with a slow Basic, lhis can "~a

a lew eeeeeee.

Since we we,e discussing program
ming languages last month , I'll use Ihla
problem 10 show how • programming
problem tllet is hard tc ecee In Basic Is .,.
mosl Irllri. l ln a dill.,..,.1 la J'l9U8ge.

ProgrammIng Language

A number 01 yea.s ago, a comml,,"
from IBM decided to in--.I a new p<o
gr",mmlng 11IInguage (well, maybe Ille deCi

sion WillS~ ",nd lhen lhe commiU..
WlllS lanned, bullel'a no! pick ni's~ AIt ... a
long period of heated debates, they came
up with PLA. This language tool< ' Ile bes.
lealurea 0' FORTRAN, COBOL, and AL.,
GOLas well as a bunch 01other s tull nev·
e, before seen in a programming la nguaga
and Integ,ated them Into one huge 11IIn
glJlllg8. In Its p<esenl IOfm (PlJI.F). It In
cludeS p'lIIcticalty every lealure one can
i"'lllgine: concurrenl lubroutines. e .cep
lion p'OC$lSing, rnoc)ullllr P<O\lfamming.
and Ille .bility to communicate willi OIher
languages. There .r• ....,., lorms 01 ,he
language Illet will try 10 correcl synla. ...·
rOfS.

The problem with PUi WIIS that Is was
100 big, In order to dea l with this, another
commltlM (ANSI) SlIIt down and r8fTlOYed
a ll the redundant a nd seldom-<JSed Ie. ·
tures 01 the langulllge .nd pnxluced PLA
Wbse' G. This was done p'imarily 10 meet
.he needs of miflico<npule< U$e<S. YVhen
Sllbsel G WiIS des igned. memory pieces
_e IWI high <Jnd mlnlcompuler1l doOn'I
Moe mUCh more momOIr Ihllln some 0' to
da y'S microcomputers.

II wasn't long belOfe some ot her cem
mittee dec ided to tr im some more lat off
PUI and ma~e it lit on microcomputers.
This was done by Digll.l Research (The
company lhat mantets CPiM) in 19l1O.
Th&ir product was c.lled PlhOO (the80 r.
'er1I '0 the lacl lha t il runa on a n 8090 or

Z../lO tNlMd compule<). Beca.... '.m. PUl
lillnaUc. I obt ained. copy of PLJl.8O u
soon •• il came out .nd ha.... lied •
Icwer'hale relationship wIth II _ since.

The ·· I<we~ is t>ec.use I leel it is one
01 the beSt microcomputer languages
around. The "hate" Is because 01 the sub
till dltt llrences bet .....lIeo PUI-80 and "real"
PUi. I ha..... grllal 0051 0 1 difficulty If.na
lerriflQ p'ograms between PLJI-BO and
DEC PLA , ....,., though both are called
-subMt G.~ Slil~ I ha¥8 flO_t~ rae
omme"ding PLJl.8O. ilIa .... iliOble lor .ny
system that can run CPIM-80 {even Apple
computars wi th ill Z-80 cardl.

Q-

The w.y to handle trw. "llrst·ln·lifst-out"
net -conlrol problem Is wllh the dala sl'uc'
' ure ~now as a "qullue.~ A qUllue simply
meens • line, and Ihls provides a uselul
analogy, When 0110& goes to see a mowie,
one gener.lIy wailS in • line. NtIW petIOl.

can only llI'I' the line Irom the rea' I_'ll
as s ..",. live in ill per!ee-t W(I01d'nd n0-

body CUTs~ .nd a perton can only get ot l
lhe line Irom thoe Iront. TIliS Is e.aclly !he
Type ot Ofganization we need lor Ihe nel·
control p-rogram-new cneck-ms 081 on
the rlla r 01 tha line whil e Ihe net eceuer
handles the people on the I,ont 01 the line.

listing 1 shows the PUI prog ram 10
ha ndle this. II a llocetee bloc~ s 01 mem
ory, called ·'nodes.'· lor eaCh person whO
checks In. Associated wilh eactl node Is a
poinlll'l' called - ned~ """Ich poinls to The
ne.1 pe<son on line. TlIere are also IWO

olher pointll'l'S called '1 ronlM and "rea.r'·
...."ich point 10 .he I,ont .nd rear of the
queue . Subroutines are provided to add III

Jlew node . t Ihe rear 01 tfle queue, to
remove a node lrom the Iront 01the queue,
a nd to S88 II the queue Is empty. Follow·
Ing is. II".by.hne description 01 the pro
g' am.

Line 1 is thoe slandard way to begin.
PLA program. This ldentilies thoe program

"",me lIlS OU EUE and lel'a lhe comput..

lhallh" il the main p<OgI'am. iIS opptI sed
to ill subprogram.

The form 01eaCh node is apecified w,' h
lines 6 through 9. The DeL atands lor .,.,.
etere." eaCh node ia to consist 01 .n
&-cha ract"r ca rls ign Ileld.nd a polnle, to
the Jle. t node. Note thaI this declara tion
does flOt . ct ually reserve a ny memory for
the n.ode. II simply serves as a tem plate to
Indicate the atructu<e 01each node. Line 1
sa.ys "BASED 10).M This apecllies thai the
~ariable Q will be used to l'loId the """"001 Y
addIeu a1lhe Queue's Iocalion.

Other varl.bles Illel wUl be used in lhe
P'OQI.m are specified in Ii.... 12 th.ouoh
16. Line 12 means thSI Q la ill ~poi ntll'l'''

~eri. ble; It Is used to hold . memory ad
dress, Th" declaration In line 13 tells the
comput"r to reserve 8 memory locations
lor char.c tef data and relerence this reee
lion by lhe name "INFO.'· A '·Ii. ed '· ~.fi.

able (lIne la. can contain Inlege< (!;It. ~
tween the ~lIIhles 01 - 3216610 + 32161.
Finllllly, lhe ~"illlbles thao' wHi hold tile &d
dresses lor lhe lronl . nd rear of the Queue
are speci fied In line 16.

f>t..Jl programs a ra gene<.lIy di~ided InlO
s mallef unllS called "procedures ," These
are s imilar to Basi c eut ncutine• . The pro
cedures or subroutiJl8'S lor lhis prOj)ram
start at line 16. The Ilrsl one Is called IN IT·
OUEUE. All this does Is initialize lhe
queue: the painlers to eithel end ot The
qlMl,Hl ... set equal 10 NULL, which Is •
buill';n syslem ~afi'llIe uMd 10 Indicale
' n inv.hd momOI, location. The Q_
can be checked 10 see II il is emply by .,.
lermining II lhe pointe< Is equ.llo lhiS null
varue.

We start to get 10 the more interest ing
part 01 The pfOgram at line 23. This p,oce
uu re. called AOO·REAR, Is used 10 add a
new cSllsign to the end 01 thoe Qu&IHl. The
ALLOCATE statemen, (line 26) ,eserves
enough memory lor one node.nd selS the
~ariable Q equal to tile ..xlress 01 Ihil

UftifIQ I . 1M, progr.m dfJrnonslrat., tfle use 01. q_ for III net-eontrol mana~me<Jt

"""'"
1: OU(UE :PROC OP TIO NS ( MAI N) ;,.
••
3:
q:
5 :
6 : DCl
7 : 1 NODE BASED (0 ) ,
8 : 2 CAlL.SIGN CHAR (8) ,
9 : 2 NEXT POINTER :

l O:
~ 1 :
.1. : DCL. 0 POI NTER ;
. 3 : DCL. IN F O C HAR (81 ;
. '1 : OCL 1 FIXED :
• •• •

.6 : DCl (FRONT , REAR ) PO I NTEI': :

.7 :

. 8 : INIT_OUEUE :PROC ;
.9 : FRONT -NUlL<) :
'0: REAR =NULl() ;
:1: END ;
:2 :
:3 : ADO_ REAR : F'ROC <INFD) :
'I: DCl INF O CHAR (a l;

6 : AllOC ATE NODE SE T (0) :
7: O-)CALLSIGN:I NFO ;
8 : Q- )NEXT -NULL() :
9 : IF RE AR-NUlL() THEN
0 : FRONT AO :
1 : ELSE
Z: REAR- )NEXT= O:
3 : RE AR"'O :
'I : E ND AOD_ REAR:
'5:
6 : RE MOVEJRONT : PROC RETURNS (CHAR ( 8) ) :
7 : I F EMPT Y() THEN DO;
8 : PU T SK IP l IST ('OUEUE ACCE S S ERROR') :

39 :
1 0:
'll :
1 2:
-'1 3:
'\-'I :
-'1 5:
'1 6:
1 7:
-'1 8 :
'1 9:
50 :
5 1 :
'52 :
'53 :
5 '1 :
'5'5 :
56 :
57 :
58 :
S9 :
6 0 :
6 1 :
62 :
63 :
6'1:
65 :
66 :
67 :
68 :
69 :
70 :
7 1 :
72 :
73 :
7 '1 :
7 S:
76 :
77:
78:
79:

RETURN ( '-ER ROR - - ') :
END ;

OCL. TEMP P OI NTER )
TEMP=FRONT:
I NF O=TEM P - )CA LLSI GN ;
FRONT= TEHP-) NEX T :
IF FRONT - NULl() THEN RE AR=NULL ( );

FREE TE MP-)NOOE :
l':ETURN <INFO) ;

END :

EMF' TY : PROC RET URNS (BIT (1 ) ) :

RETURN (F RONT =N UlL<):
END EMPTY:

C ALL INIT _ QUEUE )

MAI NLP: OO WHI LE ( ' 1'8) :
PUT SK IP l IST ( ' 1 . ADD CAll TO l IST '» )
PUT SK IP l IST ( '2 . RE MOVE C ALL F R OM l IST') :
PUT SK IP ;
GET l IST (1» )

IF 1 - 1 THEN 00:
PUT S f( I P LIST ( 'CALL -->') ;
GET l IS T ( I NF 01 )
CAll ADD_ REAR (INF O »)

ENO ;

I F I = 2 THEN DO :
I F EM P TY (I THEN

PUT SK I P l IST ( 'L IST I S EMPT Y' ):
ELSE 0 0 ;

INFO _ REMOVE_F RONT ( »)
PUT S KI P LI ST ( I NF O ) :

END:
E NO :

END MAIN LP:
END OUEUE;

73 Magazintt • March, l984 115



-
~ /'. /'.

I V • •
C...... LS',... C.....U ,G..

, C.o.U'"'' ,
t ..... U'G.. x• • •, , r

1 r
FRONT

UI IM' .AI OnlHO
'AOOI , .. .. ...0 Off

'''I_ut i

REAR
l IT! ... 010( .00( 0
TO' "'' '.001'
• IUll ul1

UtllfIg 2. Sample ron of rhe ",,'-control,.....m.
A>OUEUE

1 . ADD Cf\ U TO LI ST
2 . REH OVE Cf\ LL FROH LI ST

1

AF2H
1 . ADD CAL L TO LIST
2 . RE HDVE CAL.L FRO H LIS T
2

wB2I8E
1. ADO CALL TO LI ST
2 . RE HOV E CALL FRO H LIST
1

l. 1ST I S EHPTY
1. ADD CALL TO LIST
2 . REHOVE CALL FROM LISl

WZNSO / I
i • AOll CAL L TO LI S T
2 . RE MOVE CAL.l. FROH LI S T
2

ctes. depe<Klrng on lhe s peed 01 troe disk
do_ . nd tile length of lhe prog,.m. 1I
mere ia.n e rror In me prog ra m. il h.s to
be lixed ua lng a text ed ito r and recom
piled belOfe It can be ryn. This c.n be a
atow proce... However. it does encou••ge
a prog••mmer to gel hia Pfogr. m logiC
WOI'ked out be/on .. s tllftl to writ" the
plOIl'am; t!'le lrSe< of .n interp'eted .....
guage il often lempled to ..orI< OUI the
p'ogram loglc .s he ia ..'il ing II!

Next monlh , I'll go Into some Olher I. ...
guages. II Is hoped tha I this will pfOvlde
you ..ith an adequate sam ple 01 lhe va ri·
ous la ngu.ges ava ilable lor mic rocompu l
e< user. a nd will be helplul when you a re
deCiding which langUIIIl" compi le< 10 buy.

LI ST

LIST

1. ADO CALL TO LIST
2 . REMOVE CALL FROH
2

t, I 2U
1 . ADD CALL TO LISl
2 . REMOVE CALL FRO M
2

CALL --)W2 NS O/ I

lI et. A cifCul.r II" might be. uaelul slruc·
lura to use. This can be C'Nled by having
a queue where lhe rear e l""""'l points 10
th" trent element. With the ca lls in a en
cie. on" can keep go ing around the li8\,
Ihu" periodlc.lly seeing II tile Ilalions are
enu t!>er".

As you can _ . PUt II -V- diffe<ent
IrOfl'l B.as.il;. The block s lruc ture 01 a PUt
p'ogr.m, as _" as the ability 10 decl.re
Slructur8$ 01~I. a nd r"le< to lhem by lid
dr..._ (poinle<s). ma kes It easi e< to uae
IOf many programming projectl . It doea .
howe ve r. have Its d lsadvantag"a. The pro
gr. ml have to be complied a nd linked be
IOf" lhey can be e xeculed-. p'oce-aa
that can $OI"I'Iellmea take up to two ml...

Cf\LL --> fl I2 U

CAL L -->AF2M

1 • ADO CA L. L TD LI ST
Z . IlEH OVE CALL FROM LIS T
1

CALL - - >Wf;2 I BE

1 • ADD CALL TO LI ST
2 . REHOVE CALL FROM LIST
1

1 . ADO CALL TO LISl
2 . REMOVE CALL FROM LIS l
2

updated 10 point to the ne>ct element on
t"" 11$1 (line ~). and the old f RONT node
la discarded (line 47). The s ta temenl on
line 47 Ireea the memory lha l was used lor
lhe node so thet II ca n be used again. It
would be helpful to think 01 memory aa be
Ing a pool of nodes; lhe AL1.OCATE alat"..
ment t ak.. a node lrom lhe pool, a nd the '
FREE at.ternettt d"""",, a node bacl< into
lhe pool.

in O«ler to _ II thequeve is empty. t""
procedure " .,tlng " line 52 Check' to see
If the FRONT pointer ie equal 10 lhe null
value. An emply queue Is shown In Fig.
2ib~ Both lhe 'ro nl and rea r polnle<a poi nt
to Ihe mlll va lue. rep<esenled by . n " X".
Also. note tlla t • queue can have one e1"..
menl-Fig. 2(.~ In thla caae. lhe Ironl lind
rear pointe<a bolh poinl 10 the same e1".._.

The main program st.rts al line 5$. Af·
ter the queue Is Initialized. II g ive' Ihe
user a c ho ice 01 add ing a ca ll to the end of
tile lis t or , emovlng a call Irom 1M Iron l 01
II. II opllon 1 is selected.l he~am asks
fOf ltoe callsign a nd calla the ADO-REAR
procedure _II option 2 la ....ectec, lhe I)n>

gra m calls lhe REMOVE.fAONT plOClI
dure a ll<! plints lhe callsign on lhe dis
pla y. See Llsllng 2 fOf a Pfinlout 01 a Pfa.
gram run.

Obviously, Ihls Is la r from be ing a com
ple te nel -management prog ra m. AUe, the
c heck-lne 'fe acknowledged. II would be
useful to put them on .nother form of a

x
I I

CULS'" '' X

memtlI ,_ It then ta kes lhe ell lt. 'g " field of
the oeee and InM<t1 tile proper informa
lion Into it. The node Is lhen II n~ ed to 1M
res t 0 1 lhe ch,ln or nodes by tak ing the
""",.1" Iiald ol lhe . 0I,IIn.g ."• • node a nd
NUl"" i\ equa l 10 the add,", 01 the new
rN ' node. The va lue of the REAR wariable
II then updated 10 rellect thi. chillnge.

(See FIg. 1 for • diagram of .tlat queue
Iooka li ke.)

The othef operation we..-d. Ihal ol .e
moving II callalgn fr om the trOtl! 01 the
qUltUe, Blarta at l ine 36. II t ile Queue I.
emply, th is aubroutine print. an error
me" _!)e. If I'\(ll, It removes 1M trent el.
ment 01 the q_ and WI_ tl'le el Usign
InlOlTT\lltion. The FROm . arlable i. then

Fig. 2. (a) A queue containing only OM
fIfIW. (b) A 11_ conlaJnlfI(J II<> MdN
and bol" ffO(ll alld INf point ro NULL~
,.....,«1~ _ It /I n X.

o j

C1'IlICk Doh8'rty WBIAIP
So. Dartmouth MA

This art icle wea in my loc. l newspaper this _ Ing tNew BedIOfd Standa rd-Tlmn, N...... BedIOfd, Massachusetts . Oecembe< 5. 1963~
It~hl lhal you might gel a kick out of It. II Is a mazing what will gel IniO prinl meee days.

CBer claims to hear voice from space

LETTERS ICUCKOO'S NEST

I Ilave heartated to write this until both
my blood pI""",r,, .nd NASA S~ ~
~ 10 ground 1eIoeI. Many 01 us. Including
j'Ol.n truly, ......, shodted. (J;iIOOUI"aged. and
dismayed by the ope<ational prooadurea of

$Om& IIamS dufing Owen Ganioll"a history
making flight abOard lhe Cdumbl.

Thougt1 there had bean monllls 01 pllIP"
ra tion rega rding the opera ting !' <!QUIlnCi""
to be used by Garriott and earthbOUnd st..
tlons, doz_ of lwlme Inais led on ea.lling
WSLfL on his dedicaled Ira.nsmil IreQUefI
cy-. As if that wsan' bad enough. a ll of lhe
sell-appointed "poI~,- mot'OfiOOng

1.&5.55 MHz got on 10 chaat rse the oflend

er$. All of wI'Iich resulted irl chaos on ee
"<!Quency,

Some a t lhe langu.ge heard during this
period was downrlghl embarrassing 10 lis
t...-t, both luIms and SWLs. I hea rd of one
luIm who NId gallle<ed some non-tIam
f'nendt, wound hi, fig in hopera tlult they
woukf heAf W5LFL on one of his pas_ In
, teM! he was llrTIbarraased 10 '- ......
guage and behavior wflK:h WOIJI(I mak,
channel 19~ tame.

I. IOf one, a m tot.lly d isgusted with tile
lavel 01ope<at lon on the ham bands.nd on
2 melflft In partic ular. II aeems that we Irad
ed In our common _ . sell-respect aroc

basiC intelligence ""*' we flICei.ed our
luIm lioel , at ltoe FCC otlice.

Maybe rl ;a my past Ir.lning in the US AT

my Signal Corps which carl$M me to be ""
If. sensitive to careleas ope<ahon. I will
ta ugh l lhat il you don1 know how 10 ope<

1__-

Than ks tor • re lreshlng breath o f treen
a ir c . lled 73 end belt wllhes IOf another
pro sperous yea r.

Lou DerillOfl UlJlP
Juplt.. FL

elect ronic theOfy, AI I reca ll. I couldn 'l
q uile unders tand ....Ily I was requi red to
know all that theory when an unders la nd·
1"Il 01 telecommunlcationa opera lion
'hould s ull ice.

FOftunately. lor some, lhe FCC haS pro
'o'lded • portion of the fadiO apeclrum lor
thoseof us whohaoe not the lroclinatlon to
c lulle<our minds wilh code Of theOfy. T_
lou,. good buddy?

.----Af'lASA r *-... .... _.....,-_,
bot .... _ V__, _ .. . ..,."..... ....

""lItIJ__II ..... A.,.._ I ....
"-"<all~ 1toIo, """' _ ..", •• r..
...... •..too oporaton. 01" il ",,_bloo I<Ir •
CB ,_oporator 10 llrl~ 10 Spa<vIU

'"'Ibor. ·, JUIl limply ... ".Y." ..Id Way...
Vooh;do.. l rom lito I " olll~ al S~ C r

V_ Aid m opor. IOrl a" communi·
-.... -.llll Sparfl.ob. btd IINII IS ... a ......pIotel,
""..-1'. ,

,..... part. '"' IS ..., I I""'ftM
....... rl ••• V k llr l~'" I .. . ... _ • •
MtUt ' I -. Roy-. _ CliO toll ...,.......

I .. t.. \IwI1 II II a ..- 1IlI'- ..._'_,_ ,.
"'~ pWtI lO .............. 10

V_ 10 e-rlnn n.. """......1_

... _.--._ V.....e-...._w
I ... _Oo <XIfIJ " . -_ _ 1t. .1_ 1 , ·__ T1le

_no.- _ .......... 1ecIp ... ..-
-. to' ... .-- at l irIe. V_ reo
_ ooIIlrv --.-•••Dd ....onIlIfII\OIl
",peIIM "'" 1",,- 0f!lIUIII00I ..1d today,

~1ol 1lNl1 po"" ...,.,vecI .... _ xDd <I..,
He ...."" .... ,... my Io<.u.., my catl ....ten. ..lIidI
I 11"'_"

no, _.a oalllnoll' ....
. ... ...... to 1ft _ IoIIt .......... "'I....· W~_· _

'Tn...... M 11,__ " _ . 1 it ..
I II ''''.""e-YJ_a~ ",,, _ _ '_ ·AxoI_ ... ..._-
-no. a.nlJ _ -. Illy"'. lite ,..

_ , _. V_ at!! _ tIto ...- ..,lmxe
_ _ • """ _ _ co. JOOI coil 0111..~,-

letle< ....t you by INt gentleman who hal
refused fOf CN'e< lilly )"Ita'" to hllve his
mind "Clutt e<ed . .. wllh code just to pass
some I" St."

I can ce rtainly le mem ber tile c ha llenge
I h.d lIa • youngs te< of twefl/(l In earning
that Gene<1I1 licI<et . The d ifficulty a l the
lime, t!lOugh. was underst. nd lng lhal

FRESH AIR

CB TO SHUTILE?

8y Davld FOI_.._--...--
AClISHlQ'T - ....... .,-...- - -...

__U IlrRoj1lbam SO....J"""'- ...
d U- _ ._ t t ad, cnct\o<l -.lllo _ I
OHmecl 10 " lb. voic. of ....billol Spac<rl. b
C<>mnw!der Jollo v.......

OI"II,,;.o1J al Space e-vr 10 _ .....
........'" _ , lIooI .... __boo <OIlld "'...
\at.~ ... _ ....,. _ .ctoect< 1\ .

w~ ...m _ lIIec1'"
V--.. _ 1a .. 1 " ..... EarUI iII _
__ cl I' tor_ a _attt1t......

He _ u..-. ••JIOlI. 1 1 : f
c t t ·, ~--. _ _

oI .... u_ _ n t ....·
IxtfU. d>a-t 'f. r-~ bot_ .... 1IlI1.

Just pic ked up the November Issue 01
73 .nd I couldn'I Ileip but comment on •

/ 1

1__--...1
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MULTI-BAND SLOPERS·
160, 80 , and 40 meters

Outstand,ng ox per lormance 01 1101'." II we ll kno wn. No w you Can en·
- jOY 2 or 3 band BIG-S IGNAL reoo,"! Automahc band.w, tc h,ng · \le,y
lOw SWR · Co n re e d , 2 ~ w pow er ' Compael'G,ound or tower reed
• I-Ia~ h om any suppo ,1 2S II , h";lh or h igher . Etsy 10 Ins t illt • Very
tow p.olife, Complete ins truclions.lmmedia1e .hiomenl.Chet~ 0 \
3 SaND SLOPER · 160. 80. • 40 Me te•• · 60 It, lOng $ 43 IN hI ppd
2 SAND SLOPER· 80 I 40 Me t . " , 41 It long $ 3022 Ir l ppd

3-BANDNQTRA PDlf"QLE 160 80 6"l)M ·ll3lt. Ionll $ 6600 htm
2-SANO NOTR AP DIPOLE. 8(1.' " OM • $411.10"9 s 4g oo hI ppd

FOR ADDN'l INFQ on these ItO'Id other.---.nas lend S ASE

W91NN ANTENNAS
BOX 393·5 MT. PROSPECT. IL 60056

MASSACHUSETTS GOVERNOR PROCLAIMS
HAM RADIO WEEK

Decla ring Ihat ham$ /III oyer Ihe world are always In Ihe trcntnnes 01communlcallons
during every c rlslslGrenada) as we ll as del/Ots themSelyes de iIy 10 Ihe sa ret y, reann. a nd
wellare 01 the OflIM:Irel public, Mas sach use tts Governor Michael S. Oukakls signed a
proclamation designating NcwllfT\ber 7-12 as I-Ia m Radio Week.

Shown (Iell 10 right ) ale Dick lIndzen KA1SA, IIV Galler Kl0N, Bill Sidell WA1HXQ.
Psul Oumals W1UO, Tony Ruggelo K1CET,and NHllIpson K1 NOF, all members 01 the
M lddl_~ Radio Club 01 Newton. MaasachUHlIs.

Bi ll SldeII WA1HXO
W..t Newton MA

Ja cl< Ethertngton ODSUO
66 Dougl.. SI_

P..I, 1.la 01 Man
BrlUah Isla .

QTH SWAP

All o f wtllch rssulted In a live-minute
I..d-In segment on thei r TV s latlon (Cf'Ian

net 5) 8:00 pm news prog.am. I w.. told
tile President o f the US dolls not get that
kind of eo-er",ge.

TIte Bo$ton Hereld lISked IOf my lapea
.nd did a lwo--cotumn .tory on the 10l1Qwo
Ing morning. AIld local rlldiQ stetlon WEEl
ce.'1oId and did il phone Interview with me.

So, lhe iiams _e "cooklng- willie tile
media was - s t_ ing." TI1lInok \'OU ...,.,
muctl, M",rk BaretleUa K.A2Of'tK of R....
"eld, New Jersey, my Grenada connec
tion. 13.

1=-::=::-:-::-1
During ttle period belw&en the begin,

nlng o . Jul y and the end 01 OC tober, 1984,
my wile and ' Inlended to reyls lt Ihe west ·
eln 'Iiltes o 'iha USA which we loured e~

lensl valy In 198 1. On lhl$ OCCasiOn, hOw·
evar, we would like 10 e~change our home,
CIlr, and s tation lor a period 01 aboul Ih ree
months with II ham liYing sornewh""ll not
too I" Irom I"" west coast o f the US,
Wha t wll WOUld like Irom the e~change

would be the use o f a modeil bul "I and
sultallly equipped motOf IIo<ne to permit
lou.lng around the western slelM-

The lsleof Man Is '" ve<ybNutll .... I'land
which I' Il'oon lind I"'" at all seasons. II
Is unapoilt by Industrial de¥lliopme"ts
with a much slower pace 10 lile tllan on
the EngliSh mainland. we do noI, how·
_ , achi_ SOUlhern CalilOfnia tamper·
atur• • even in high summer. being n0

where more Ulan si ~ or "'""" rnlle6 'rom

,'"-
I would like to hear lrom anyone Inter·

"ted In the allOw! ofler of an e~changeo.
OTl-ls, and 01 course will reply 10 all who
mey wiSh loentllf Inlo lurtr- detailed dl.
cunlon.

Rote, In N_..rk, N_ Jersey, coming over
1M 'ir wIlile tile Ilgilis ..nd camere __
being -et up In the 6/'IaclL ~ 1-I1. 1'Ioney, I am
doing fine and --,.one here is doing a
great /00. I'm coming I'IQme soon. Ri""l
now _ are walting 100Ihe Moorlnes 10 land
on tile Ileech and there hat been aome
lighting. Alilhe students are ..Ie end OK.
They will probilbty 8YiJOUllta us soon.
Don't you worry, now. Give lhat little Pol·
Ish prlnceas, Stephanie, a great big klu
IOf me. Don 'I WOIfY, \'OU';II soon see my
tmiling Ieee coming IhfOUOl'l the door. I
kMi you end miSli \'OU. Over."

Ourlng theil three-hour stint, Jim Boyd,
ttle reponer, ke pt In c lose touch with his
"ellon, wh ile Stanley ForllfT\an did his
IIghls, acllon, and eame.-a bit, Inc luding a
one-<lfl-one Interview between Jim and me.

This warning w.. repeated througtooul
the dey.

I was not permitted to "ansmlt on Itlis
Irequency, but tl'l«e Is no law saying I
cannot lape the InlOf'ff\ilt ion lhat was be
Ing pa,6Md 1leI_ those wflo had the
autl1ority.

Marl< K.A2Of'tK was the Grenada CQI'\o

neclion. He w" a studenl at the American
Medical 5ehooI and he d id a tremenoou.
job. Cool , etleotule!y co ol. liour alter hour
he went on handling all kindS 01 traffic :
' 'The Marine Commandant Is awa'll that
\'OU' tDOd and weier supply Is running
low," "the lou. students \'OU werll con,
cerned about who live ofl campus werll
contacled and a'e OK," "we recllived,
thoogh we think II 's corny, rrom the Sials
Oe ps rtmen!, 'Cavalry Is coming up
th loog h the Canyon'-we will pass II
along anyhow."

My taPfl lecorOer was gelling "red hoi,"
so I called the ABC TV alllliilte station lor
the Boeton area and played a short bliSSt
lor the news manager. Wllhln twenty,llve
minutes, 1505 zulu 11U16 EDST), one o.
lhei r top repor1ers and a two-lime Pulitzer,
Pllz_lnnlng photogra(lhet ware sitting
In my ~Ck, glued to my fflCeiver and till)e
recordef. Marl< was.eally leeding us like a
1Ii1ng 01 kid' waiting 101 the lce-<:ntllm
~,

Thera wiSS a phone patch between John
Copyclnal<l, a 'tall membaf at St,
Georg." Medical SdIcIot, and hi, Wire ,

lit. ShaIlQtli ' y KSlDY.......~ ..

ille)'QU1 equipment properly on the COITect
"equeocy, )'QU OQn't operele. Also, II \IOU
don1 hr<oe all)1hlng Inllllilgen t 10 ~y, \IOU
melnla;n redlO .11enee.

Now, don1 QO uylng lhat I'm dragging
the ,...... commtJrIity down in ItIe mud

There .,. trn.ands 01 dedic:eled men lind
"""'*' on lhe bands 1".1 do operilte in ill

$eRSlble Iuhion. To lfIOM peopte, Itlp my....,
leI'. keeo II'le t.ndt Iree 01 tile cuckoos.

Me}'be next tirnol Owen III.. 0'0'81', he'l find
morehem«'t I~ ,-,w'.s.

Wednesdliy, OClobel' 26, The Boston
Globe lront ·page headline lead: "US-Led
Forces In G,enada . .. Two Gis Dead, 23
Wounded." The Herald, Boston's second
d aily pa per, had Ih ls head line: ' 'Two US
Troops Ole in Swoop on Grenada."

The news media was "tongu&-lied!" No
reparler, we re .Ilowed on Ihe is land so
no thing wa' coming OUI, and 10 prcwe It.
bo th papers ce.rrled almost identical
headlines. Thl, I. by no means e vendetta
a1li1inal the pre.., bul Ihroughoul lhe
yea.., with all II'le greal teo;hnieal ad
yancemenls, the llanwedlo O(l8ralor i.
erm tile lront line 01 communicallons to
Ille OUI.ide world when a crlsls bfeaks.

The key 10 tile enllre SIluaUon was tile
ulel)' oIlhe one lhouaaod or more Amef·
ican sludenlS allendlng the 1_ medlce.tcol.., on the I'"nd, St. George's ilnd
lhe ArnoeIriean Medietl 5ehooI.

My vigil bog.en on the 25th when I mont
IOfed en _gene)' 'requency, ".302
MHz. designated by lhe FCC 10 handle
health and "Iare traflic. The True Blue
Campus al St. George's was the " tIo4
seer for I"" lour pieces o. Ira il ic I r.
celved 'rom ooncerned parents, wtllch I
passed to net control.

TIle 'Ollow lng morning, 26 OCIOber, at
1245 zulu (8;45 sm EOST), things began to
rea lly pop. Stili monitoring the same
&ITI<llgency liequency, I could leel the
crescendo building as more a nd more
people became Involved, when suddenly I
hesld .n almost whispered message:
"QSY to 350,9, QSl1" Rogel. The point 9
caught my curiosity. Tha i's a no-no; II'.
OUl6ide the .egulal band. Something must
be coolr.lng. Although I wasn't InYlled, 1101·
lowed lhe 1_ mysletiOUll hams to their
clandestine~• . Bingo! I hit pay
dirt.

""This frequency I' operating by the all
thority of the FCC and the U60e 01 this Ire
quency by any peI6Ofl6 other tt\4ln those
designated by the FCC I. prohibiled ..nd
lisl<s lhe penaltl.. of Illegal O(l8rilliOns,'

I GRENADA CONNECTION I

•
I

1603) "34-537 1

e 2" 20 104 Hz, Ma~ . 2 mV/cm
e Tlmebase 40 ns _ 0.2 "cm
e Trigger Bandwidth 30 MhZ

~W ARNE.R HILL

e 20 104 Hz Dual Trace
e Bulll·ln Componenl Tester
e x·y Operation 11 1 Ratio>

RTTY CW ASCII
COMPUTER INTERFACE

• BETTER RELIABILITY
• MOR E FEATU RES

• USE WITH ALL POPU LAR SOFTWARE
5289.95 • L C TUN ED FILTERS

• USE WITH MOST HO ME COMPUTERS
WRITE OR CALL FOR MORE INFORMATION: ..37

CONTEMPORARY TECHNOLOGY, INC.
P.O. BOX 1083 • SALEM. OR 97308 • 503·399·7406
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IT'S
INCREDIBLE!En ginee r in g In c or p o r a t e d

RS- 232 SERIAL LINE MONITOR

• Q u i ck and e a sy o p e r a ti o n
• Re d / Gr e e n L E Os s ho w p ola r it y

of 7 mo st us ed s ig na ls
• Co m pr e he ns i ve use r s m anu a l
• L i n e po we re d , N O b atter y

$2 9 .95 pl u s $2 l or P/H

E s ot er i c Engi nee r ing I n c or p or a t e d
P o s t Off i ce B ox 33602
Sa n Die g o, C A 9210 3

(6 19) 5 6 9- 7 0 60

MICROWAVE PREAMPLIFIERS
Ampire 1690N:
.1 .6 to 1.8 GHz
. 25 dB gain
. 3.0 dB noise figure
• N connectors standard
• Use on GOES & METEOSAT systems

Ampire 2001 :
. 2.0 to 2.6 GHz
. 20 dB gain
. 3.5 dB noise figure
• BNG connectors standard
• DG & AF cables included
• Use with microwave TV converters

Ampire 1690N .'1390
'

Ampire 2001 '1290
'

Ampire 2001N ."149"
Shipping: USA .. ."2. 0 Foreign .. ."10°0

IJItI Sll'vtI:I e-onY
3110 Evelyn Street ... 3.6
Roseville, MN 55113
612-636-9469

Ma5ter code Or upgrade In a maller of ru.ys,
C ode Q ukk is a unique breakthrough
..... hich simplifies learning Morse Code.
Instead of a confusing meae of dits and
dahs. each letter will lTldglcally begin to call
oul its own name! Stop tortur ing yourself!
Your alTldzing kit containing 5 power
packed cessettes. visual breakthrough
cards and original manuel i5 only $39.95!
Send check or money order today to
WHEELER APPLIED RESEARCH LAB.
PO Box 3261, CIty of Industry. CA 91744
Ask fo r Code Quick 11103 . California
residents add 6% sales tax.

O ne User C omments:
"First new idea in cede study and the darn
thing worksl So much fun you don't realize
how much you're learning"

"'1 ,5 , Greneda. Miss,

Hundreds of satisfied customers!
You cen't lose Fo llow each simple step. You
must succeed or return the kit for a total
immediate refund'

18 seotoro Row
Dept. PR
london. WC1 R 4EJ
England

• Efficient
• Fu ll LPgal Power

.<"--~ • Lightweight
• Good Ba nd

Width
• 6 -ft , Turning

Ra diu s

S.. ncliOlt Fr. '" LiIN MU' ..

this ~Iication
is available in
microform

MOLER ANTENNA CORP.
2 6 2:J Mor ri~ Lant> • Gi ra rd. OH 444 20

(2 16) 530·2059

' Pa.en t Pending

Uni versit y Mic rofil ms International

8 FT. 40M
ROTATABLE DIPOLE

300 Nort h zeee Road
Dept PR
Ann Arbor, MI 48106
USA

------- --- -

NSBKR Introduces the £·field dis
placement * Antenna. An. _.

HAM SOFTWARE-=I ' m T V

" 1I1RI . OU E ec ee - " 00.1 I, I ll , 0. IV ,," • •• ~,

CALL COLLECT:

p o 9 0~ 2e~ / 11 ~l .n d . DR
P I . l nf i . l d . IN ~ 6 1 6e

( ~I 7 ) 271 -2 e6e........................................

.. .
WOODALL ~ A SSO C IAT ES

(212) 925·6048

l' RJ ~ , , 'n l nrv ,i. 0. £POO" RIIO · . ola l III
0' IV <0 19. '" ~ tl l alo o du. , to Ri- I O 0'
.1 - 90 . 1I ~ i ran r .. l. ot ,l ltd .

N O HARDWAR E 0' T U REI;I UIR E D'
Ul liD I . U no . 10 e..... 10 po. t, • • • " bl .. .
e ,ll • ••,I to f o. op., lIiClUon , hn,".

BROADWAY ELECTRONICS

~IU . . .... r C.r l , , h e' 0' R. O. IU . i . l uod, 0. 1, 1

HIGHEST PRICES PAID FOR:

ASSOCIATED EOUIPMENT

'. ' ... 107
C J

DR DER I Ni I_FO R" AHa R I
All " 0;' ''' ' UP . lI . d 0. ' ....I to . A.- ll.bl .
on U •• • tt. lo r 00 , .d i U oo.1 " . 00 .
Ad . n . 50 por o' d. r f pr ."l.,,"q.,0 ', . dll nl '
For "" n or d•• • , •• • n U TRR ' i , 50 h. ", i " i ol .

HARRIS RF·301
&

WANTED

Order by Mall
or Telephone

Modern ize any model of the original FT·l 01
Series by adding all three WARC bands for
RX and TX!
• Use 10 MHz now; be ready for the others.
• Inc rease resale value of your rig.
• Easy installation, detailed instruc tions,
• Inc ludes all crystals, relays, etc .
• Tested, toot- proof design lor all but 'ZO,
FT·l0l WARC Kit #4N , . . ONLY $25.
FT·901 WARC Kit 1t4J (30M only) ONLY $10,
Shipping $3 (Air $5). Flor ida sales l ax 5%.

GO FOX TANGO - TO BE SUREI

~

WARe for FT·101J901

For other g reat Yaesu modifications
get the top-rated FT Newsletter.
Still only $8 per ca lendar year {US).
$9 Canada, $12 Overseas,

FOX TANGO CORPORATION
80.. 15944S , W. Palm Beach, Fl 33416
... 147 (305) 683·9587

COM PLET E ~~ 90 fI , RGS8U_52 . hm r .
PL2S9 o...n'«". "'. ul 30 ft , 300 II, •••• • • o.on ••"
,-,. o. n" , <o".n w~~ _ I. ".~"' .
.. . , io . 1 _ ..old 1 0•.••• ona'" "'P'
I· X 6 " _ ~ou ", ~o o hn ",..00 MOwld.
o. ... <Ion n ~""• • n. ,.001.1••• Lt>w SWR 00 loon"
•T..-. uoI)' Nor tOE£OE:OI C•• 1.>0 u..... "' V'. ·
_ _ In ' ''''' ' op. ", n. " ow "'.. , T n. ONLY AN -
TENNA YOU WILL EVEA NEED r OR ALL eANOS . WITH
ANY T RANS CEIVER . NEW - tOO e"LU tOS tOEEDEOI

80 _40_20_15_' 0_ ·2 If.. . lO4ft. • M.... 996e u c . $ 99,95
4 0 _2 0 _' 5 _' 0 __ 2 __ 5 4 ft , _ M o••1 ' OO1BUC .. $96,9 5
20_'~ .1O m." ' · 2 _ 2 6ft .• M . d. , 10 0 7au C .. $ 9 T.95

SE ND r ULL PRI CIE r OR POS TPAIO INSURED. DEL. IN USA,
tC.n $ .5.00 ......O' ""••••• - " ...... _ """ontO OIe J ..
..... VISA • MAST ER C ARD _ AM ER. EXPRES S(i". '""..""' ..... ... .at• . Plo ' -308-236 _5 33 3 9 AM . 6PM
.. . . . ... . . W ' """' '' 2 _3 "LL PRICES M"Y INCREASE
ORDER NOWI "'. n _,••••• I.. . , .... .0 ••, mon",
..... ..... N OW <"""",,,", MOd. In US". rREE INrO
AVAILAeLE ONLY r ROM

W ESTERN ELIECTRONICS ... 80
0."" AT· 3 K• • 'n." N. ...... . , 66647

>r-.~'--fi : i i)... -<_

h',·0' ." M.... •PRE"UNEO _ COM PLE,.- ~~ R

IELY "SSEM8LEO - O NLY 4 M O OE: LS o r " M"TIE UR
OtOE NE"T S M " lL AtO · TR " tOSCEIVIERS I GU "R·
TE NN" FOR " LL 8 " NOSI "NTIEEO rOR 2000
EXC ELL lE tOT r OR CON - WATTS sse INPUT FOR
OO'S _ AP"RTMEtOT S NOVICE "NO ALL CLASS
_ l IGHT - ST RON G "M" TE UR SI IMPR OVE D
"lM OST ItOVISIBLEI DE S IGtO'
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FAIR RADIO SALES
1016 E f UU k A · lu 1105 ' LIMA . OHIO ' .. 5 8 01

THE I
BEST PLACE _

~ ...-To Look For ••I ••:.;....~- ..
New & Used I ..~T"::~:". I ..... .: v....,..,Equlpment , co.._.~~

~
... ........ . To

Buy-Sell-Trade ...::::~::::';"
-",.",~'O'-. ,JJOur 4th YCllr -

NUTS & VOLTS
MAGAZINE

YOU EARNED YOUR CALL!
NOW DISPLAY IT PROUDLY

IN A TOP QUA LITY
LACOSTE·TYPE KN IT SHIRT.

ONLY $14.00 With your call in rich ern
broidery.
$1 .50 extra lor f irst
name. Choose
Irom 10 great
colors: rust,
c ream, brown,
green, yellow,
navy, It. blue,
aqua, wh ite, and
black.
Adult sizes only S·M·L·XL Club and dealer
inqu iries invit ed . Please add $2.00 lor PIH.
Make check or money order payable to:

Coin Int'I Inc.
7861 SW 53rd Ave.
Miami, FL 33143
(305) 682-6900

AlIo", 4 wel!ks 1m d eliye,y FI, reSid ents ad d s ales fax

HICKOK 1604M
SOLID-STATE MULTI·
METER - Similar 10 HP-41DC
coverirg D-:JXJ VAC in 7 rarges.
D-15OOVOC In 11 ranges. D-150
MADC ill 14 ranges. and 0-500
Meool1liS 1 ranges , Up ~ 700
Mill N:. rescese:N:. eeoe uses
EA5J Ule. Ir£ll.l:les prores. IeSI
leads , and partial repn of mart
ual. 7'1l ~5VI~9V,~. 13100. sh.

Use\!·reparallle•..f%,- $85. Chef;ked, "'~ 48. $1 25.
HICKOK lS9DM Transistor Tostor

MeaSlQS c:ollecb" leakage 0-50 rna III 5 ralVls . col·
IlIcb" ctnenl 0-100 ma ill 3 ranges. ~nt gain Deli
D-4OO in 4 ranges. InpJl res 50-11)( otms; illJed b1())(
orms. ColIIctIr wits (}-1.~3-4.5 VOC. ReqLires 22.5 VOC
(EV'763l and collector V source; rook partial repro
irclOOed lQ11 1OV,~9YI ~.lSlos . useoeeparabe. $54.50.

TEKTRONIX 516 Dual-Traco Scope
llC-15 Mhz re5IXInse: 0,1l) II 2D Vlrtv in 9 cal ·seps
sensitvi1y . Sweep 02 usee ~ 2 s«./~ in 22 c:aI-seps;
SQUilrewiMl calitJallr and autl Irigger. W/pal'bal rep"O
iTlflrual 13Y,x9¥oX21 Yl~ . 50 los sn useo-reparane.
$185. creceeo. $235.
Prien F.O,S. Urn• • D. • VISA, MASTERCARDAcclpted.
Allow lor SIIiPlliDg • Sind lor N.w FllEE CATALO(; 'IM

AddrIu 0Ipt. 73 • PllonI: 41!J/22Hi573 ..22

PO BOX I J II ·G - PlACENTIA. CA 92670
17 1" l 6 3 2· 77 2 1 .. 131

JO IN THOUS ANDS OF READERS
NATION W IDE, EVERY MONTH

U.S.A . SUBSCRIPTIONS
5 7.00 - I YR. lRD CLASS HAIL
512.50 - I YR. 1ST CLASS HAIL
51$.00 • LIFETIME · lRD C LASS

vISA Wit h Free Classified Ad ==

STAR II

.l ... IIII1lll
]I ~

STAR Y~~l

«Hardware const r uction?

- Sc t t wer e development?

- I nt er facing comput ers

to ex t er nal devices?

- Low cost r obo t i cs?

• Dedicated microprocessor

devices?

Are you Interested In:

COMPUTER
APPLICATIONS

Chat Lambert, W4WDA
l-m. Sam Orive • B,rminOh, m. AL 35235

12051 154-(1211

semple COPY - SI.OO

PO Box 1697H Kalispell. MT 59903

The Computer Journal
is a magazine lor those who interface,
build , and apply micros. Subscript ion
pr ice S241year In the U.S. (12 issues).

BUY! SELL! TRADE!
COMPUTER & HAM EOUIPMENT

C COMPUTER'
T TRADER 0

ANNUAL
SUBSCRIPTION

$15.00
low Ad Ratlls - Mailed Monthly

Foreign Subscriptions - 13D.00 Year
FRU11_ C1M.... AI _ ~ Of.-

COMPUTER TRADER·

Complete Antenna Systems from '69i 5

Full 800 Mhz Range
Tune 1.9-2.7 Ghz
Includes all
ITFSChannels

DEALERS WANTED

COO's . nd Credil C.d
Orders till TOll fREE

1·800·247·1151

~
G4L.ut'~ ",
ELECTRONICS
6009 N. 61 Avenue
Glendale. AI 85301
1·602·247-1151

""'<.~\ MULTI·CHANNEL
" MICROWAVE

7

Send $2.00 tor
Complete Coto l09

Please help us
solve it for you ,
by writing a de-

scription of the problem, enclosing
your most recent label {or print cor
rect address) and send to:

s..14~. Z¥::
P.O. &r 9S1

';lu."'1«" 1t1f
11737

Than k you and enjoy your subscription.

~
UNIQUE COMMUNICATIONS, INC.

•• , [ l _ _ P O 80.!>2300
... ....._ . Ohoo ..ill'

.. '49 , .,"~

AT LOWEST
PRICES

RADIO
0 1RECTION FINDER

The S uperDF

T elephones & Accessories

lne xpens fve kit and assembled units for use
with Hand-Held. ;\Iobile. or Base Stat ion.
100 10 260 ' 1Hz or 200 to 55n 'IHI. '" ith
one antenna. Xon-ambiguous. :'\0
o\e r loadin~. lise with unmodified HT.
scanner, or transceiv er. :\0 arrcnuarc r or
"5" meter needed. Can DF signals below
the noise. ,,\ ' erllges out local renee-lions
.. hill' mobile-in-motion. bed b~ FCC.
LS :\nn~-. State of California. Coast Guard
Aux. Prices start at 5125. For details
send S .-\SE to; B.\ lG Engineering. 9935
East Garibaldi. Temple Cit~-. Cal. 91780.

• Cord less Phones
• Memory Phones
• Answerers
• Dialers
• Ha rdware
• Speaker Phones
• Coil Dtverrees
• Feature Phones

See List 01 Actv,rt, sers on p.ge I t4 73 Magazine · March, 1984 119
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• 1

•

Elf'\'( 4CX.lO. 8171 sun SIGOO ou SKlTh

SK3CXJ c-o SKl3C6 ()1!y .

cttese ore al l rJe'r,' rot cseo. i United saotv,

Sl2OO.CO

$ 3:D.OO

oJJl ELECHtJo JCS. I'«:. 'M -Yflln£R PC 101m; "'I() If TlWcSI SllYl nrs.
!'\)XI Pil2-llIl If coer IfUJl l>< lt ts at 140'< 10 IlIif1,Z OJ!PJ! 7l'lo<1tl, 13.s.u: at m res.

W1.'I'J ~ i tt1 eno PC Bmrd (flly ~1~.'I'J

~L PAlIlI"l"B If coer IfPJt jeou s at I.... to 1'<Ift1l Cl.JIWt noons 13. 'Mt: 01 I8TDS.

$89, " J " n ll OOta PC El:orll uuv 119.9'l

GENEVA CALCULATOR WATCH

This attractive watch has t he following aodes:
Sanaal Time Se t t i ng .
Ca l endar Setting,
Daily Alarm Time Se t t i ng ,
Weekly Ala rm Time Set ting ,
Ch r onog r a ph ,
Calculator.

Fea t u r ed in Black Plast i c SI8.99 Featured In St a i n l ess St eel $29 .99

S I LICON DIODES FEED THRU SOLDER RF CAP ACTORS

410 pf +-20%

IOOOpf /.oo lu f +- 10%

4/ $1. 00 o r 100/$20.00 o r
1000/$150 .00

5/$ 1.00 o r 100/ $1 5. 0 0 o r
1000/$100.00

$2. 00 eac h2 708 1024xl

E PROMS

100/ $ 38. 00
100/ $24 . 00
100/$IS.00
10/ $IS.OO
10 / $ IS . 00
10/ $40 .00
10/ $80 .00
10 / $120. 00
10/$175.00
10/$250.00
10 / $20. 00
10 / $30 . 00
100/ $3 .00

10/ $ 5. 00
10 / S3.7 ,:>
20/$2 .00

$2 .00
$2 . 00
$5 .00

$10 . 00
$15. 00
$20.00
$30.00

$3. 00
$4.00

30 / $1.00

....po
3Amps
2Am ps

1SAm ps
2 SAllps
60Alaps
80A.ps

160 Amps
2~OAmps

400Amps, ., .

1000dc
10000dc
1000vdc

IOOvdc
200vdc
600vdc
400vdc
600vdc
300vdc
300vdc
I ~KVOC

20KVOC
signal

l'IR 151
KR510
HEPl70
lNJ209
BYX211200
IN20 B"
DS8 >-04C
IN3269
27SZ41
7-5754
Re O- IS
SMFR20\(
IN4148

FAIRCHILD 4 116 16K DYNAMIC RAMS 20Ons. Par t ' 16K75 2716 2048xB $4.00 each

2S FOf $ 2 S.00 o r 100 For $90 .00 Of 1000 FOf $750.00 21L32/2SL32 $10 .00 eac h

HEWLETT PACKARD HICR~AVE DIODES

1~511l (5082-2800) Schottky 8Ar r i er Diodes $1. 00 0 ' 10 t o< $ 8. 50
lN5712 (5082- 28 10 ) " " •• 5 1. 50 10 to< 51 0. 000<
IN626) (HSCH- I001) " " " S .75 10 to< 5 5.000<
S082-2835 " " " $1. 50 10 to< $10.000<
5082- 2805 Quad Matched " " " per s e t 55 .00 10 to< $40. 000<

FOf infannatlon call : (602) 242·3037

Toll Free Number ~~ I
800-528-0180 C!J'. Z e ectroruci
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

· 'All llill'lS mlly bel new O'

surlllus, lind llar lS m a y be
s ubSl ' luled with comparable Ilarts
if we a'e 001 o f stoek of an item: '
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"MIXERS"
WATKINS JOHN SON WJ-M6 Double Balanced Mixer
LO and RF 0. 2 to 300MHz IF DC to 300MHz
Conversion Loss (SSB) 6.5dB Max. 1 to 50MHz

8. 5dB Max. . 2 to 300MH z
No ise Figure (SSB) same as above

8.5dB Max. 50 to 300MHz
Conversion Compression . 3dB Typ .

NEC (NIPPON ELECTRIC CO. LTD .
NF Min F=2GHz d8 2.4 Typ .

F=3GHz dB 3.4 Typ .
F=4GHz d8 4.3 Typ.

Ft Gain Bandwidth Product at Vce=8v . Ic=lOma . GHz 4 Min . 6 Typ.
Vcbo 25v Vceo IIv Vebo 3v Ie sOma . Pt. 250mw

$21. 00

WITH DATA SHEET

$5. 30

UNELOO RF Power and Linear Amplifier Capacitors
These are the famous capac itors used by all the RF Power and Li near Amplifier
manufacturers , and des cribed in the RF Data Book .

5pf IOpf 18pf
5.lpf 12pf 22pf
6 .8pf Bpf 25pf
7pf 14pf 27pf
BcZpf 15pf 27.Spf

30pf
32pf
33pf
34pf
40pf

43pf
Slpf
60pf
80pf
82pf

l00pf
H Opf
120pf
l30pf
l 40pf

200pf 1 co
220pf 11 to
470pf 51 up
SQOpf
10000f

l Op e s .
SOpcs .

pe s .

51. 00 ea
$ . 90 ea
$ . 80 c a

NIP PON ELECTRIC COMPANY TUNNEL

Peak Pt. Current rna.
Vall ey Pt. Current rna .
Peak Pt. Vo ltage my .
Projected Peak Pt. Vo ltage my .
Seri es Res . Ohms
Terminal Cap. pf .
Valley Pt. Voltage my.

DIODES

Ip
Iv
Vp
Vpp Vf=Ip
rS
Ct
VV

HODEL IS21 99
91ni n. lOTyp . l Ime x•
I. 2Typ. I. Smax•
95Typ . 120max.
48Omin. 550Typ. 63Omax.
2.5Typ. 4max .
I. /Typ . 2max .
370Typ.

IS2200 57. 50
9mi n. lOTyp. Ilma x.
I. 2Typ . I. 5max .
75Typ. 90max.
44Om in . 520Typ. 60Omax.
2Typ . 3max .
5Typ . Smax.
350Typ .

FAIRCH ILD / DUHONT Oscil l oscope Probes Hodel 42908
Input Impedan ce 10 meg . , Input Capacity 6.5 to 12pf . • Divi sion Rati o (Vo l t s/ Di v Factor )
10: L Cable Length 4Ft. • Frequency Range Over 100MHz .
These Probes wil l work on all Tektroni x. Hewlett Packard . and ot her Osci l loscopes .

?RICE $45.00

~TOROLA RF DATA 800K

_istsa l l Motorol a RF Transis tors / RF Power Ampl ifiers . Varactor Di odes and much much
oore .
'R ICE $7 .50

For information call : (602) 242·3037

Toll Free Number
800-528-0180
(For orders only) " A ll pa.u may De fie .. 0'

s urpluS . and part. ma y be
SUbStItUted wIth comPAr_ parts
" we .r. out 01 stoc ~ 01 an Item." PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS, MICROWAVE DIODES
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Toll Free Number
800-528-0180
(For order. only)

"All p.'I. may tie new 0'
su.pluS. and parts may be
sutlSlitule<l ....'111 COtnpa<abIe pans
it we are 001 of stock 01 an jtem."

For intonnalion call: (602) 242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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FOf inlonnation ca ll: (602)242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

• lllCU:S (lDT CARliIEII, IlIcx.A\'t ,PIS . 1"llVl"I1I."Y , n......."'IiEL.\'AIW':IUI .Q;:..-';! •

L'QlB I> 3.40 L'QllIl s 3 .-10 IN2lC s 3.40
L'Qllll 4 .00 L'l2Hll 6. 0)) L'>:2l1!f :1.00
IS'll':; 5.80 L\22 5.00 1.'Q:lA 10.00
L'l'n:: JAO L'i2:nl 3,10 L~ 4.f6
~ 5.00 1!i25 7.50 1:i2:JAR ra.oo
1.'Q9 10.00 1:s3:! co.oo IN53A !Xl.5O
1Ni'6Il 28. 00 lN78 26. 00 1.\78A 20.00
1.'m'lO 28.00 L\7lllJ! ;l8.OO L\7lIlI ;l8.00
L'H 5(IIfl 18.00 L'>11:1 ~.OO l'i11~' 1.00
L'i116D :>. m 1.'i1161. 6 . 00 1.'i1.j(] 10.00
L\l333 10.00 1.'1950 4 .00 INIQIloI 2. 00
lN29J2 15.00 lJ05oIO 15.m L\"J1I2 11.00
L~11 11 . 00 1S3115 16.00 L'0116 10.00
L'0118 10 .00 lJ01".Il 11.00 L\"JT.IJ 10 . 00
L'>131l6 20.(.' 1S4:J. ' ·' 15 ,00 l1i-l185 11.00
L"513llA/B 4 . 25 IN5H OA(B -'-25 1N514lA/B 4. 25
lN5H3A/B 4 . 25 1S5l+lA/ B 4.~5 1S5 l-l5-'1B 4 . 2!>
L"51 41A/B ~.25 1~14KA/B 1 _25 L~167 5.!>O
L'6l6!> 1.M L~111 I., A) 1.'6711 JA'i 2.00
L~767 2.00 L'El63 1.00 1S2I!J!O 15.00
1S2206/9 1.00 KB1oR7/-i~ 65 . 00 KD3020 65, 00
auose 1.00 00100; 1.00 IUt/ 4Jtll» G. !:, 15 . 00
IlGl5 H W C.lI. lut l»U;O AI IQ> IOl 114t:>6 Alpha lUI
[)l9CXJ Alpha Ft:Ji !)l9W AlP. lUI !)l~1'Il AIIQ> lUI
l.6l-l7ll Alp-. lUI [r.:;oo Alpha ro:.1l 1X>!>(l, Alpha 1'01
IJ.OJ(U2 A1""" lUi 1&lJ5.16OA Al r-t>a PI:t! 1v.J(XJ54 ("T>- """ I':ll
OCI~_89 GllZ 31.3:> GC1601-lO Glt': 31. ;~~ CI:'2531-88 (~1Z 31.W
o::.-r'Qli' t o ua 37.40 OCI1044 GIlZ 50.00 Jl>33&HA-1Il1 125.00
1F5f:Il2..Q241 75.60 1I'5(m-0253 105.00 lI'5OK2..o:l2O 5Il.00
lI'5OK2-(lJllli ro:.1l lI'5OK2-(1.l01 0'<.11 1P.iOII2-(1.l3!l lUI
Il1'5062-1332 lUI 1IP508:l-22."Jol lUI 1§'!>OlI2-23Uo! 10 .70
1II'5082-an; P!:ll jfPC->062 -21l 1 2 3 .15 lG'5082-2727 lOR
Jil'501'l2_28O!> 4 .45 111'5082- 2835 I _m 111'5082-28&1 PI.1l
II'5OtI:/-JO.IO 36.no 1F5OR2-3OIilO 2.00 1I'5OI'I:.!-3181l 1.00
1f'!>08:.l-6-156 IUl 1P.iOII2-6462 rut 11'5082-68311 IUl
1I'5082-ll32;l I ~ II lOA K..lIlmn 7.00 WA·I5OA I>:ll
1lM000II H II llA-IH8 7 JUt 1IlA-1I 765 I>:'ll
llMJ()()! 411 . 00 llM3689 lOl l 101,\.13622 l'UI
llA-I51()! 27.00 1lM1044 lUI 1UH7IX>1 25.50
1lAA7202 30.80 IlMTnI 1>:11 llA-I1II3II ' IOi
~191ll. 37.95 \lA-I965Il I>:'l< lWl6T.I l 125.(l'

If It' n il. PAAT YCIJ :-IllD IS "01" llMll .

.. ... 11 p.rlS may be n ..... Of
surplus, a n d p ar ts mey b ..
s.ubslilulltd ....,th comparable parl S
,I ...... . re out 0 1 s tock 01 a n ' I........

• R t' TIIA.-.:sI~ •

,.m ""'" TIM PRIn: ~. PIllO: TIM !!R
nti~'ll'; (Sf'

SllH 53-1 $ IH, OJ
5Wl5 $ [>.IX> SlllHll s 5. OU ~127S-5 $1". 00 SOIl;;'I- l 1>< , 00
SI>H5 5 . 0"1 SDl12 ~ "'.00 ffi1281- 2 '.00 spun 11'. . 00
ffil':'" 15 . U.' SOliZ? a.so SllI:.!83 ro.co =m 21.("
~Jl( , '" 15.m Sllll33 1 1.00 IDUll9-1 15.00 SDH >lO so. oc
SJ>1lUI-2 15 .00 SlJII3."l-1 1-1.00 anzoo-t 15. 00 S1)\olH-l "'"SlllOl2 9 .9<' SllU:W- l 3.00 !IJl2!<)- 7 15 .r(1

SIl I-Ili-I - 5 1.50
Sll1012-3 ' .00 SllU:15 '.00 SllI :YJO 3 . 00 SIlI-I»I"'" 1.50
Sll1012-5 9 .00 Sll ll:l, 15 . 00 SllIJOl-1 '.00 SllII "-l.-1 "'"anoia-a ra.so Slll136-2 15.00 ID'~ '.00 SllH !IIl ~. OO
&.11013-1 1;1.50 SIll H 3-1 U.OO ID''''' ' .00 SL>llH8-1 211 . 00
SlnOH lUX! Slll \01 3--3 17. 00 SllI1l:ll 3. 00

Sllll><8-7 27. 00
SlllO l-l-6 11 . 00 SlllH~- l 3. (){) Sll1311 " 00 ;{lHAA-8 ~.OO
IDIOt,; 1:'. (;0 snn.ie IS.OO SPill? 10.00
ancie-s 15 . 00 ~H7 15.00 ID'''' '.00 SllU oo- t 3!'.OO

SlllOlH.-l 15.00 Slll1l!ll 10 . 00 SllIJl.:Hi '.00 Slll520-2 18.00

IDIOl ..-6 15.m Slllll:l9 24 .00 sm:165--1 ,.'" :Dl~-4 3.1. 00

Sll lOlll-1 15 . 00 snao L'" Slll :lfi5.-5 2 . 50
gl};>2ll--1 2·1, 00

Sll101l!-15 ~. OO SD1201-2 10 . 00 SllI375 r.ec :'I)l~3 ~.OO

ID'~ 10 . 00 moo 10.00 ~."... ,.'" sorsso-a ~.OO

ID.= 15.m ID1212-ll ' . 00 ~"'"
15.00 =~, 41.m

S1JI(U}o-2 ia.oo S1JU12-12 -1.00 ~13IlO-I "00 ID l :>!5 J.1. m
ID1561 7\1. m

SlJH>t3 12. 00 ID1212~16 ..00 SV1311O-3 ' .00 $f45!>7 lin t. :is. 00
SJl()I3-1 10. 00 SJUH-7 '.00 Sl131lO-7 ..00 ""'"~ '.00
~IlOI5 ,.~ SD12H-1l '.00 ~HOO _1(1.00

OCJ!77 ICA 15.00
SDlI)I9-1 2.00 SlU16 U.OO aaece 111.00

~H Ilo>L ,.'"ID.= '.00 SllUI9-4 15.00 Sl1110 " .00 f;l!f'7!>O ~\". :* i.OO
SlIO;!> ..~ =19-5 15.00 SlHIo-3 2 1.m

SIll'1011l "I ". 5. 00
SllIO",ft 1&.00 SD121!l-1l 15.00 SlH IJ-1 11l.00 SIIt'2H7 JI,, ' . 22. 00
IDI074_2 111.00 """" '.00 Sl1416 "'. 00 ~ .. ... ~.OO
SDI0744 ~.OO """"-, '.00 SDH22-2 24 .00
SDI074_& ~.OO seize-a 16.00 ID H 28 3.1 .00 SRF23/8 U" , . I~.OO

SRf'2!>Il-l 110 ' ,. _11). 00
SlJI076 ".00 SDl222-11 ,.'" IDl ~;I9-2 15. 00 saraaar " ,I. 2&.00
SlJI0774 ' .00 SDIZ!4-1O 18.00 !lJH29-3 15.00 SIU".lll57 III" ,. zc.oo
SDI077-<l ' .00 ~= 18.00 SlJH:l9-5 ~.OO

,-~ 15.m
eoio-s-e 2~ .00 """"" ... SDl 4:}l U.OO

T1Slll9/~ ,.~
saoso,e ' .00 SDl229-7 IJ.OO ID14:D-2 ra.oo =" 2.50
SlJI~9 '.00 SDl229-16 13.00 !lJH J-i-5 30. 00 tI'\tll ·l TIl;; 5.m
IDIO& l ' .00 SlJ12:l2 ·1.00 ::II14J.I-9 ".00 rvrcae ma 15. i".O

~"'"
15 . 00 ID12~ 15.00 IDln8 216.00 01_M07031"'4/aaoee-s 15.00 ::II12.w-1 11.00 IDl 44 1 91.00 ·1 5K- i;H9 I1n••0 ..... 65.00

""oes 15.00 ~- U.OO ::II14-l2 15 . 00 'I'X\,}'2201 II . P. ·15O.rX)
SIJllOO '.00 sousa 15.00 SlJl1+1 ' .00 62fj( ~1 leA 100 . 00
IDIIW 111 .00 SlJUtlJ..- I 15.00 SlJH·H -8 ,.00

TA7'..J06/2X5921 M.OO
SlJIIL5-2 '.00 ~= ta.oo SD14!>O- l ~.OO

TA7487/~ ~.OO
9>11I5-J '.00 9>1212-2 15.00 SDH51 18.00

TA7996rZ~£J£j7 150.m
IDll15-7 a.so mn4 15.00 SlH51-2 18.00 SIIt".<Ul2 110 ,I • I~.OO
&>1 116 '.00 m~ eo.oc (1]14.52 " .00 - "" '.00(1]11 11:1 ".00 ID1278-1 18 . 00 ID H.52-2 ".00

GaAs, TUNNEL DIODES, ETC.

L'i21 s 3.40
rxnn ~.OO

L'QIIlt 5.80
L~ 3.W
L'i2JrR 1. 00
11i28Wl'. 10.00
1.\76 26.00
l'ffiIB 26.00
1.\'149 6.00
L'>11.';(; 15.00
L~1 10.00
L'l29JO 15.00
L~13 111.00
L~17 11.00
1.~47 :0.00
1:>48121l \1.00
1.~142A/B 1 . 25
L'\5146A/B 1 . 25
L'>l>-I53 J.75
L'l'i71J 5.00
lSo!200 15.00
o\2Xl ltill Ae~'tdl 50.00
1lLl61 U """, 5.00
!)l233ll AIpm 1-0 II
!Xi01'IC Alpm IUt
IU l i IJll_!18 Alpha It J!
OC I 691 -ll9 Get 31.:l">
OC~2-16 Get 31. 40
1RlO82-(1112 14.20
11'!>082-(l31$ 101
1II'5032-lfX0!3 lut
11'5032-2300 5.20
ta'5082-2800 I . (()
1II'f>OtI2-3009 6.10
11'5062-3.179 1.50
111'50112-8016 lut
11"'75 I-<.J!
l4A-1I166 lut
~1:JiX, lUI
~7100 3.05
~118.';(l Ftll

• U R SJLO;; ml..·us IJAlll' 3J CAll.

Toll Free Number
800-528-0180
(For orders only)
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COAXIAL ItELAY S.....ITCHES SPOT

Electronic SpecIalty Co./Raven Electronics
Pa r t , 25N28 Par t # SO-Ot
26Vdc Type N Connector. DC t o I cua.

FSN 598~SS6-9683 $49.00

AlIlphenol
Part' 31 6-10102-8
11W ac Type liNe DC to 3 GHz.

'"Part I 300-1 1182
12QVac Type liNe DC to {" (Hz .
FSN 598S-543-1225

'"Part I 300-11173
120Vae Type IiNC Sam"
FSN 5985-543-1850

$29 .99 $39.99 $39.99

••
•.. .

BNC To Banana Plug Coax Cable RG-S8 36 inch o r 8~C to N Coax C"b I .. I\G-')8 3(, Inch.

$7.99 or 2 For $13.99 or 10 For $50.00 58.99 or 2 For $15 .99 or 10 for $60.00

SOLID STATE RELAYS

rOB !iodel ECIIDB12

PRICE EACH $5 .00

Svdc turn on 120Yac contact at 7311'1'11 or 20alllp" on a
10"x 100'x . 124 aluDlinulII. H""tsink with
~ ilicon Krea~e .

Dtgis1g . Inc. Model EeS-2IS

PRICE EACH $7.50

Grigsby/Ba rton Mod ., l GB7l.OO

PRICE EACH $7.50

Svdc t u r n on

5vde turn on

240vac con tact lloalaps or
10"" 10"x . l2 l. aiullinull.
silIcon greas" .

2l.Ovac con tact a t 15amps
10"x 10")C .12l. alu.lnu",.
sil ieon grease .

l.Oallps On
H.,a tsink

or l.Oa mps
Hea t s f nk

a
with

"0 a
with

NOTE: .. .. .. I t e ms may be subst ituted with other brand" o r equivalent mode. numbers .......

For information call: (602) 242·3037
·'"n P.llS m.y bit ''''w Or

surplus. a nd pa'ls ma y bit
s u bSl ,l u led w lln comparable parts
if we are out o f stock of an ifem ,"electroruc*i

Toll Fr• • Numb.r
800·528·0180
(For ord. ... only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEI10RY TELEPHONE WlTH 24 NUMBER AUTO DIALER

The Reca l l Phone Te l e phone employs t he l a t est s ta te of a~ t

communica tions t echnology. I t is a comb i na t ion t e l e phone
and aut omat i c d iale r t ha t uses premium-quali ty ,solid 'state
circuit~y to a.Surf h lgh-~eliability performance in personal
or business a pplicat i ons . 549.99

AKON ALPHA RAPID BONDING GLUE

Supe~ Glue I CE-486 hi gh s t ~ength

~api d bondin& a dhe s i ve . Alpha
Cyanoac ~ylate.Se t-T 1me 20 t o 40
s ec. , 0 . 7fl .oz . (20gm.)

52 .00

•

TOUCH TONE PAD

This pad conta in. a l l t he electronics t o
produce s tandard t ouch-tone t ones . New
with d&u .

,'.•,

59 .99 or 10/$89.99

MITSUMI UHF/ VH F VARACTOR TUN ER MODEL UV EIA

Pe~ fec t fo r t hose un.c ramble r proj ec t ••
N..... wi t h dau.

$19 .99 o~ 10/ $ 149. 99

INTEGRATED CIRCUIT . I to lO llup

MC1372P
HC1358P
HCI35DP
HCI330AIP
KC13lOP
MCl496P
LK565N
LM380N 14
LM1889N
NE564S
NE56lN

Color TV Video Modulator Circuit.
IF ~p. ,L i.iter ,F~ De tector,Audio Driver ,Electronic Attenuator.
IF AIIpl1fier
Low Level Video Detector
FM Ste~eo Demodulato~

Balanced Hodu la tor /Demod ulato~

Phase Locked Loop
2Wa tt Aud io Power Ampl i f i er
TV Video Mod u la to~

Phase Locked Loop
Phase Locked Loop

5 4.42
' .00
1.50
I. SO
4.29
1. SO
2. 50
I. 56
5.00

10 . 00
10.00

52.95
4.00
1.25
J. I 5
3.30
1. 25
2 .00
1. 25
4.00
8.00
8.00

FERRA~TI ELECTRONICS AM RADIO RECEIVER MODEL L~414 INTEGRATED CIRCU IT .
Features :

1. 2 t o 1.6 volt opera t i ng ~ange.,Leas than 0 .5ma cur r e rr t consumpt ion . 150KHz t o 3~ z

Fr equency r ange . , Ea s y t o a s sembl e.no a lignment necess a r y. Ef f ect ive and va r i abl e AGC action • •
1/111 d rive an ea rphone direct . Exce llent audio quali ty. , Typical powe r gain of 72dB. ,TO- 18

acka e. W1th da ta. $2. 99 or 10 For 524 .99

NI CAD RECHARGEABLE BATTERIES

Ga tes Rechargeable Bat tery Packs

SUB C Pack of 10 2. 5Amp/ Hr. $10. 00

AA Batt ery Pack of 6 Theae
New.

l 2vdc a t 2.SAmp/Hr.
l2vdc a t SAmp/Hr.

--

a re Fa c t or y
55 .00

511. 99
$15 .99

MJTORlLA "'RF559 W TflJINSISTOR
hfe 30nin <:Dtyp 20C1TDx.
ft 3001Ttlz
gain 8db min 9.5typ at 870chz

.l3cb typ at 5.l2Tt1z
ootoot ooer .5I-KJt ts at 12 .5vct
at 87omz.

$2.05 or 10/$15.00

For information call : (602) 242·3037

~~ electrorvcl
" " II PllrlS m., tHI new O'

surplus. Ilnll p.rlS m il, De
suDs"'ule<l w" 1'1 comperllDle pe.,.
"we . ,e OUI of Sfock 01 an ilem -

Toll Free Number
800-52~180

(For orders only)
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
EIliAC nan: SOClQ:t s A."O CHIMSEYS

-

5K110
5K)00"
5K400
5K40 6
SK416
51.:500
5K600
5K602
51(606
5K601
51(6 10
5K6 20
5K626
5K630
5K63(,8
5K640
51.:646
5K700
SK711A
5K740
5 1.:770
5K800"
5K806
SK810
5K9oo
5K906
5KI420
5K l lo90

Socke t
Socke t For 4CX5000" , &,J . 4CXIO, OOOD, 4(XI5 ,OOOA ,J
Socket For 4-1 25A,2 50A.4QDA, 400C,4PR I 25A . 400A. 4-S00A. 5-500A
Chimney For 4-250A,4QQA .400C .4PR400A
Chimney For 3- 400Z
Soc ket For 4-IOOQA!4PRIOOOA!B
Soc ke t For 4CX250B ,BC ,FG, R,4CX350A.F ,fJ
Socket For 4CX2S0B ,BC ,fG ,R,4CX3S0A ,F ,FJ
Chianey For 4CX250B,BC ,FG ,R ,4cx350A ,r,FJ
So~ket For 4CX60OJ ,JA
Socket For 4CX600J ,JA
Soc ket For 4CXbOOJ , JA
Chimn~y For 4CX600J, J A
Socket For 4CX60OJ,JA
Chi~ey Fo r 4CXbOOJ ,JA
Socket For 4CX600J ,JA
Chi~ey For 4CX600J,JA
Socket For 4CXJOOA,Y ,4CX I2SC ,F
Socke t For 4CXJOOA,Y , 4CXI2SC ,F
Socket For 4CXJOOA ,Y, 4CXI25C, F
Soc ket For 4CXJOOA ,Y ,4C XI25C ,F
Soc ket For 4CXIOOOA , 4CXl500B
Chimney For 4CXIOOOA,4CXISOOB
Socket For 4CXl OOOA, 4CXl SOOB
Socket For 4XSOOA
Chimney For 4X500A
Socke t For SCXJOOOA
Socke t For 4CVROOOA

SPOR
$520 .00

260.00
74 .00
36. 00

390 .00
51.00
73.00
ll.OO
60 .00
60 .00
66. 00
10 .00
66 .00
34.00
36. 00
71. 00

225.00
225 .00

86. 0 0
8 6. 00

225.00
40 . 00

225.00
300.00

57. 00
650 .00
58 5 .00

JOHSSOS ruBE SOCKETS ANO CHJ ~EYS

124-!1l /SK606
122-0275-001
124-0113-00
124-116!SK6JOA
124-l l S-2/S Kb20A

Chimney For 4CX250B ,BC ,FG ,R , 4CXJSOA ,F,FJ
seeker For J-SOOZ, 4-125A , 250A , 4ooA, 4-S00A , >-500A
Capacito r Ring
Socke t Fo r 4CX2 50B, BC, FC, R, !4CXJSOA ,F,FJ
Socke t Fo r 4C X2 S0B , BC, FG, R, ! 4C X)50A,F ,FJ
813 Tube Soc ket

$ 10.00
(pair)15.00

15.00
55 .00
SS. OO
20. 00

-- -- --------- ---_._---_ -- ---------------- --_ ---- --- - rUBE CAPS (Plate)

CHIP CAPACITORS IlRI , 4 $11.00
. a pf IOpf 100pf * 4JOpf HR2, J,

" 7
13.00

l pf 12pf 1lOpf 470pf IlR5 , 8 14.00

J. lpf lSpf l20pf SIOpf "" 17.00
1. 4pf 18pf IJOp f 560pf HRIO 20.00
1. Spf 20pf ISQpf 620pf
L8pf 22pf 160pf 680pf
2 .lpf 24pf 180pf 8Z0pf
2 .7pf l7p f lOOpf IOOOp f/ .OOl uf *
3. 3pf JJ pf l l Opf * 1800pf/ . 0018uf
J .6pf 39pf 240 pf nOOpf/ .OOl7uf
3.9pf 47pf l70pf 10 ,Ooopf!.0I uf
4 .7pf Slpf JOOpf Il, OOOpf / . Ol luf
5.6pf S6pf nOpf lS ,OOOpf/.O IS uf
6.8pf 68pf 360pf 18 , OOOpf I .O18uf
8.lpf 82pf 390p f

PRICES: 1 t o 10 - . 990: 101 t o 1000 . 60c • IS A SPECJAl PRJCE: 10 f or $7. 50
n re so • .90C 1001 & UP . 350: 100 f or $65 .00
51 t o 100 · .80c 1000 f or $350 . 00

iiAn! SS JOHNSON WJ ·V9Q7: Vol t age Controlled Hi crO\Oave Oscil la tor $110 . 00

Fr eq uency range 3 .6 t o 4 . 2GHz , Power ouput , Mi n. I Od Bm typical , SdBm Gua ran teed ,
Spuri ous out put suppressi on Harmoni c ( nf o) , min. 20dS typi cal , In -Bend Non- Harmon i c, min.
50dB t ypi ca l , Res idual FM , pk to pk , Max. 5KH z , pushing fa ct or, Max. 8KHz/V, Pulling f igure
( 1.5:1 VSWR ) , Max. 60MH z , Tunin g voltage range +1 t o -t svons, Tuning current , Max , ·O .lmA .
llIOdu l a tion sens i tivity r ange, Ma x. 120 t o 30~ zI V , I nput c apacitance, Max . 100pf , Oscillator
Bias +15 +·0 . 05 volt s ~ 55mA , Max.

Toll Free Number
800-528-0180
(For orders only)
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TUBES
PRI CE

S 60. 00
107 .00
130. 00
125. 00
14. 95
84.00

5.00
225 .00
110.00
l ID . 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. 28
6. 00
6. 00
7. 25
5.05
8.25
7. 00
7.00
9.00
8.90
3.50
3.00
5. 00
6.50

TYPE-
ML7815AL
7843
7854
ML7855KAL
7984
8072
8106
8Il 7A
8121
8122
8134
8156
8233
8236
8295/ Pll 72
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Metal
6L6GC
6CA 7/El34
6Cl6
6OJ8
6005
6GF5
6GJ5A
6GK6
6H B5
6HF5
6JG6A
6JM6
6JN6
6J56C
6KN6
6KD6
6Lf6
6LQ6 G.E.
6lQ6/6MJ 6 Sy l vani a
6ME6
12AT7
12AX7
12BY]
12JB6A

PRI CE

S500 .OO
500.00
310.00
84.00

100.00
500. 00
P.O.R.
42. 00

250 .00
125.00
Il9.00
232 .50
232 .50
140. 00
185.00
270. 00
42. 00
8.00

60.00
54.00
54 .00

395.00
95 .00
8 .50

10 . 50
17. 95

1I0. on
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

NOTE P.O.R. " PRICE ON RE QUEST

TYPE--
1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
58 19
5836
5837
5861
5867A
5868/AX9902
5876/A
5BB 1/6L6
5893
5894/A
5894B/8737
5946
6083 / AZ9909
6146/6146A
6146B/8298
6146',1/72 12
6156
6159
6159B
61 61
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/60J8
6939
7094
7117
7203
72 1I
7213
7214
727 1
728912C39
7325
7360
7377
7408
7609
7735

PR ICE

S 34.00
7.95

200.00
102.00
400 .00

9.50
255 .00
526 .00
567 .00

1700.00
473 .00
567.00
69.00
79.00
98. 00
98. 00

lID . 00
110.00
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

TYP E

209/7289
2E26
2K28
3-50OZ
3-1000Z/8164
3B28/866A
3C X400 U7/8961
3C X1000A7/8283
3CX3000FI/8239
3CW30000H7
3X2500A3
3x3OO0Fl
4-65A!8165
4- 125A/4 D21
4-250A/5D22
4-400A/8438
4-400B/7527
4-400C/6775
4-1000A/8166
4CX250B/7203
4CX250FG/862 1
4C X250 K/8245
4CX 250R/7580W
4CX300A/ 81 67
4CX350A/832I
4CX3 50F/8322
4CX350FJ/8904
4CX600J/8809
4CX1000A/8168
4C XI000A/8168
4CX 1500B/8660
4CX5000A/8170
4CXI00000/8 17 1
4CX}5000A/8281
4C«800F
4032
4E27A/5-1258
4PR60A
4PR60B
4PR 65A/ 81B7
4PRI000A/ 8189
4X150A/7 034
4X 1500/7609
4X250B
4X250F
4X500A
5CX l500A
KTBB
41 6B
416C
572B/Tl60L
59213·200A3
807
81IA
B12A
813

NOTE .. : US ED TUBE

"ALL PARTS MAY BE NEW , USED , OR SURPLUS . PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS If ',IE
ARE OUT Of STOCK OF AN ITEM .

NOTI CE: ALL PRICES ARE SUBJ ECT TO CHANGE WITHOUT NOTI CE.

For Informat ion call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

.....11 pa"1 may be ne '" 0'
l u rp lUI . e l'l(l pa,lS may be
subSt,tUled "" tn comparable parts
II ",e are out ol l lOCk 01 an ,lem."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLLINS Mechanl ,al FIlter #526-9724-010 MODEL F455Z32F

19 . 99

19 .99

19.99

19. 99

455KHZ at 3.2KHz wide . May be o ther rrodel s rot equivalent, May be used or new. $15 . 99

ATLAS Crysta l Fi l ters
5. 595-1 .7/8/LSB, 5.595- 2.7/LSB
8 poje 2 . 7KHz wide IJR::cr sideb:m:::l . Inprlence aoOoI"ms 15pf In/BOOohns Opf out .

5.595-2.7/8/U. 5.595-2 .7/USB
8 poke 2 .7Khz wide Upper sid-ehanL Ir.'pedence 8000hns lSpf In/BOOoh'ns Opf cut .
5.595-.500/4, 5.595-.500/4/CW
4 pole 500 cycles wide CW. Itrpcrlance 8000tms 15pf In/8000lTns Opf out .

9 .0USBjCW
6 rule 2 . 7101z wi de a t 6dB. Impedance 6800tms 7pf In/3000trns Bpt out . C'W- 1599Hz

KOKUSA I_ ELECIR IC CQ . I~echanl~ #IIF-455-ZL/ZU-21H
455KHz at Center Frequency of 453 . SKC. Carrier Frequen::y of 45S}(]-lz
~r sddeband , (ZU)
to-er sideb:m:::l. (ZL)

2 .36KC Barrlwidth .
19 .99
19.99

•••••••••••••••••• ••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CRYSTAL FILTERS
NIKKO F'X-0780OC
n.w F'B:-IO) -l
SDK SCH- 1l3A
TJI.\j,\ rr- 3111250
TIeD/CD 001019880
~~LA 4884963901
PTI 5350C
PTI 5426C
PrI 1479
mITD:H Al0300
me ERXF-15700
FILTE()! 2131

7 .8Nllz
10 .6935MHz
l L2735M11z
CF 3179 . 3J1JIz
10. 7/'lHz 2~le 15!Oiz barrlwidth
11 .7HHz lFole 15KHz OOrrlwidth
121'lIiZ zpcte 15!Oiz OOrrlwidth
21. 4~z zpcie 15Ktlz OOrrlwidth
10. 7!'lllz a~le OOrrlwidth 7 . 5KHz at ]dB , 5Ktlz at 6dB
45t1l!z 2~le 15KHz OOrrlwidtll
20 . &11lz 36J1JIz wide
CF 7 . 825M1-!z

S10 .00
10 . 00
10 . 00
19 . 99

5.00
5.00
5 .00
5.00

20.00
6 .00

10.00
10 . 00

•••••••••••••• • •• • • ••••••****** . *********.*••••••••••••• ** ••••••••••••••••••••

CERAI·IIC FILTERS

NIPPCtl

I\XEL
QEVITE

4F4 49 12 .6KC Barrlpass Filter ]dB bandwidth L6J1JIz fran 11.S-13 .4Kttz 10 .00
TO-OlA 455!Oiz+-2KHz bandwidth 4-7\ at 3dB 5 .00
'ICF4-12036A 455KlIz+-lKHz bandwidth 6dB min 12KHz , 60dB r-ax 36JGiz 10 .00
BFD45SB 455f1JIz 2 .50
BFB455L 455KHz 3 .50
a:M4 55E 455J1JIz +-5 .5KHz at 3dB , +-SKHz at 6dB , +-16J1JIz at 50dB 6 .65
mt455D 455Kllz +-7KHz at 3dB , +-10JIJIz a t 6dB , +-20KHz a t 50dB 6 .65
CFR455E 45SKl lz +-5 . 5K1lz a t 3dB , +-8Kllz at 6dB , +-16Kllz at 60dB 8 .00
cru455B 455FJ1z +-2FJ1z bandwidth +-15Kl \z at 6dB , +-30KHz at 40dB 2 .90
cro455C 455KHz +-2FJ1z baOOwidth +-12. 5FJ1z at 6dB , +-24i<Hz at 40dB 2 .90
cro455G 455KHz +-lKIiz baOOwidth +-4. 5KHz at 6dB , +-lOFJIz a t 4MB 2 .90
0'U455H 455KHz +-lKHz OOrrlwidth e-asne at €dB , +-9l<Hz at 4MB 2 .90
cru455I 455KHz +-lKHz OOrrlwidth +-2KHz at €dB , +-6KHz at 4MB 2 .90
CFW455D 455KHz +-lOFJIz at €dB , +-20KHz at 40dB 2 .90
CFW45511 455KHz +-3FJ1z a t 6d9 , +-9KHz at 4<kiB 2 .90
SFB455D 455KHz 2 . 50
SFD4 550 455K1lz +-2Kl lz , ]dB barrlwidth 4 . 5KHz +-1.KHz 5 .00
SFEIO. 7MA 10.7/"lHz 2B0lQ1z +- 50FJIz a t ]dB , 650KHz at 20dB 2 .50
SFEI0 .7MS 10,7M1lz 230KHz +- 50Kl lz a t ]dB , 570Kl\z at 20dB 2 .50
SFGIO . 7MA 10.7M1'lz 10.00
[F-B4/cru455I 455KHz +-lKHz 2 .90
IF-B6/01J4551l 455KHz +-lKHz 2.90
IF-58 455lQ{z 2.90
U -C18 455KHz 10.00

TOKni CF455A/BfU455K 455m z +-2FJ1z 5 .00
~1t'\TSUSllIPJI. EFC- IA55K 455KHz 7.00

••••• •• ••••••••• •• • •• • •••••••••• •• *••• *.*.* ••••••••••••••••••••••• •• * •••••••••

For Inlormation call: (602) 242-3037

ssv~ VOLTAGE OC
S59 .99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYSI CS 11iC-c Node l 088 HeNe LA SER TUBES
l'O-<rn CX1fPUT L 6/'w. BEAM OIA • •75Mol BEAM OIR .
68K CfI!'1 l\<J\Tr BALIA5T 100OVOC +-100v0c At 3 .7117\

ROT RON MUFF IN FANS Model MARK4/MU2A1
115 VN; 14rJ1.T!S 50/6OC::PS D-lPEIlEN:E PR1Jl:ECI:tD-F
105al1 at 60CPS THESE ARE NEW

eJ\I<OJt! eleetrolUCI
PRICES SUBJECT TO CHANGE WITH OUT NOTICE

2 .7HR

8SCfM at 50CPS S 7.99

" A ll parts mioy ba ne", O'
surplus, and perts mey be
subst.lut&ll ",.In comparable parts
if we a'it out 01 Slock ct an item."
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HEWLETT PACKARD SIGNAL GENERATORS

350.00oc.oc

s25OO. oo

szroc.co

Il 2'OO . OO

1~200. 0Il

1 750. 00

12200.00

$ 600.00SCIoe cs 0Il0Yl! Dut loter -aGel.

Al.l [ Olll f>l'l[ NT (AR~V ~ 30 DM GlJIt,AAIllH.

[ OIJ IPl'l: MI IS H01 C~U 8RA 1[0 .

EUC!ROfI(I RI(S uc.m RF I/UIl ~[UIYU
LOw I rl!'Ouencv mo lVle ' coverina 20HZ 10 50kHZ t-eccercv
r()"l9t. h tendotl Je 10 SOD KHZ In wl deOtlfl.O ecoe.
EJl(Ilre De..lees Fle lO lnl tns lt y ""tt r.
HOS MF - 11)S1T ~, MF -IOS/ IX ," I -105111,Mf -IOSI12, Nf -105113.
Cove rs I~ ~"z \ 0 l OOO'IH z .

SCIoe os OllO'we l>'~l lo ter .... l.

110 UGHZ ronge, olln ccnereteu OUlout 000 sele<lIOO of
O"lse- f ~ 0 ' sooore >«lilt 1l'::l<2tl10t1 OO.

SCIoe os ObOve tlut tuter 1IOOe1.

3. 8 to 1.6(,HZ rc-ce.eun cOllo rote<! Outpul ono selection 01
culst-flI or scocre seve IIOOU euoo . 1600 . 00

10 to l S{,Hl,lcn. OY tOV! peooe r wltn ccnorctee ou tput ana
l>tJlse - souo ' e WCllle or f ~ lll:><lulOllOO.

SmenrOnlzer use<! ~ t ln 6Ot>6 ,608f. l fIe s vncnronlzer IS a
IlOOW-loc k f re<:luenc~ stabilize r wIl lcn orOVldeS erntol
csciuctcr f reOO\'flev S tO~lll tv to ~3(l'1"" In tne &08F Sl9OO1
gene rOlor. l'tlO se lo<: l<lM e l llll not eS mler OP/lOfl l,s 0110 or lft
resul t l n~ In e.celler1t rreeoencv stOllI 11 1~ . llle 6708A metcoes
a llern ier "'lI cn con t l,l'lt It>!' re ferenc e escf Itotcr o""r 0 rcn<Je
of · -O. lSllle rw l tt i"" fre<:luenc~ ~tlooll'tv to 2 POrtS I" ro
to tfle ~lItn tn.Provloes 0 verv stOb ie Sl9OO1 tna t SO IlS les
M1~ crurcor cccticcrtcos.

I ~l ln HP &06 B or 60BF l S
IlillllOutl 1

6165

6188

'4f -IOSF

U _S OO"ESTIC P._OO C OO ow c....., C...

'O~f IG " ""_00 """. U S , ."'_""""" ""., '" <0," '" , <"..,. """
e.G0.. A«.p,._g,"..-no '" ..... P.,_., ""'" <...,_ ~ .. ... .. <... __ ow • •.-,
. _ . w. ... -.. "'" _ « ...... K <'" ....-..<_., COl) •
CO"F'~"'''G ()tl Ot... "'. .."".. or.... , ' <...,,,..,"11 ..,, _, .<t....._ ow_ -..
~'KOd ~ """9'.' ""'''' ' _ •••.,.,••• , ,,,"'onQ ow'" "' ··c o " · ,· ,, ," G' .."g,. "" , "'..'
,,_. ow g.",,,,., _n.. 0« "'""" '0 •• 0'lI0' .. ".en •• ",,' _ 'V"" "Od. c..._ M ...
..... ' .._._ "" < _ ""'..._ "' , ~ .. "'<0<' < go"" __-',
CPECH t c.o.~ 1l5 lOt aotf" ..." PCAPO -o _ ....
0" . 5 .. n t S, ....... d • ••• 00," ._" ,. 010< """C <10 OP" , ...'" .... " , ... 0'lI0'

"..
"..

OfOtlf~ '''G "'5T~lICTfOI05

OlF t CTlV( ...HR,. 1.c A' <'.''''' "" "",.." ..."'''.''.' .."., "" ........",", n ' "' ' ,5llI 00" . r,.. _ . '0' 0'
"",'<0< All <'. ''''' "." ""'.- , "'..:'". ",.,., "" '''''''Ii ""'".,...",,"'" '.000<. """'_ ..
'" "' u , .. _ .Od ...- ~ "'_ '" ' .......
Df.UVt~V, Oo<lo<o __ _ as ~.. _pi co' < _ • _ " ......... 10 ..___'...<y.'_ .. "",., 0..' _ ' ""''''' '"11 ""',""" " "••".. C.... ..." '" Uf'S "OO..··g""
....... ".'Ii"' g' .... _ ._ 0.. '." """,,,,,,",,, ., '. 0, A" g,,,, '08 '"''''''''Ii ""'.,
'O~llG " Oft!l l ll$ "'. . ....' .. _ ~ , ," < 0<_' ow ...,.....__"'" .. u S
'''''' -... ""'C O O .. _ ••• _ 'o_ _ ' "'e-.. ... _ ... ....-.....
....... co' ""' ,,_ F_ "" ,."" •• •••"_ .... _ ,
l'!O\IM, _, '"'" ,." ,. 13C 10S 00 0 "'
,..SUU JOClo _ .. ""' ~ 'ow .0<"_~_, " 00 00.,... " 00 00. ""'_ p ..<e> ""'.

0f0D(~ ' Op.. , ..... _ ........... ""' _ .. '''' _" ..... !<>O ...... <0"..........,. -- _ .......,_ _"""'
_ TAGl ' , ,""'"1l ."".......,."Q ,n , ... lIS. Coo.'" ... ....."0 .• 1.:1 !Ie.., 0'_ """.,,_ .•" 00
On _11" ""' 1Il......00'"1l ....."_
P~(PA'l) OfOD(~" 0.- -.. .. o<~...,.".<_.
P~lI:(" ...."'.. ... . _. '0 C"'.Qe .. '.""", not",.

~ ESTOCK e " .l'IGl , " ...~ '.'.'_ 1O ..,.,z (_"""'<0 0... '0 C••'_""" , . ,,- -
,_,_"".".,,'._ , c.......... '5''' _1«""'11_ .. " ............'_ ..<-,_."-.....,....._.'
fAll' l oU · A" ,""", ....., _ , ... ..'.. tao......... . " goOd A, ,, ,,,, . '••" . ta_ C.'••• '~""'''' "" ' '' . ,..T•
.. ..Z i_ "",,"" . "or<Wll 0 ' 0<0<1 ~ _ . ,"".''''' or . ,""". bu' ""',_Od 10 00'_' on ...""". ... 01>1>

,.." ...... s"' '''" '.'
5HOl'l TAOt O~ ""...oo t . • " C""'" "" _ _ ow __ ..." ... _ ~ ' S 00' ...... _ ..", or
..."'., e'•."' ,0<, '''000<' """'_ , .,. 0' 0""'"." C••_ ".<".0 not .....,, ' . " •
...,",. '"" " _ .,," ~.,g.. lew , , ... _ . , ....... , _,,.,., , "'..' ._....

0Ufl1OO "U"81~ 's S·...cr • • 'O'l 0Il0t0l$ 00<,"
000 ''' ' O'l''ATl()Ooo w"~ 8t (l./Yt .. ,_~,eo

SH oo . CO

, 750.00

$69 . 9 5

~ >O- 1 2 .Kf\HI ,O. lu.-{).5V Into SO OlWS,calibraled Outll!Jl.

900-21~z . Itn lUI. teolures Inclu:l11l9 ceueretee oulll<Jl
ana 011 -.:>OJlotlon crcrccterisr tcs , I 500.00

Dlreo reocHno ono crrect contrOl I rOill 1. 8 10 ~ . 2(,H 1. I~
H P.610A reorures ' - l. SClE ecncre tee OUIOUI accuracy f rc.
-h21c$a to -ol*.lne outoot IS oirectl v <O!I~rO tea In ercec-
-.oIlS ana om. ~ll ~ eonurn.ous lOOflllonng. l~le ooerollon
lreouencv oiDil nccuracv IS ' - II ono sto~III I V e .etl!os O.OO5~·
1.( <1lOn9t In CI'tIltIll ttl'tlt rOl ure . rcuerctec O\ ttll\.<l ICr IS
ol t ~ ln ' - 1. 5cl8 ever en trre ll<JlOul lXlOO. 50 0/111 lrooeOCYJee LClH
Ms Inl emol oolse llOOulatlon w lt ~ rttl ra te ..cneete frc. 40
HZ 10 ~ ~HI,lIIlrl~le ool se olatnll to Il!llse<:ICJ"Id IIIlrlOllle eorse
~,"\(J to ~cf.E llernol lIIXlulOllno lrlOUIS Inato. ver-
SOli Il v. 1 " 5 . 00

50KHZ to 6S/'1ltl In b DOMs .·j%, Clul oUl l e~eJ (lIjjuSlatll e e.rcv
t o sv Into so oras. BUI H-ln cr vs tot co 1~rctor. 400 -1000HZ
IIOJOuloeJon. , 650.00

$aoe O!; OOOW' OU 11'Ia$_fre(u.enc ~ control t ec t e-e to ella.
OPerotlon . ltn HP S7oJ8A svocmeu rer $1100.00

1~1 co 4~I,O' l uV - l V mto 50 OIJItS,~ , O"or pulse fIOd-
ulotlon, ccnnrccec attenuata,. l 5OO .oo

lCfttz co 4 2'Cft<Z, c.rcv-e.w lnlo 50 onm.·-O.5~ ccccrcc v.
tlui ll-in crystol cotterc tcr • AI1-(W or ll\Jlse OO IDuI. l ~}5.00

111lro~1l ~nlon of cccutcr &OeCIJl) to IV O\> tP\l l.ll1lro,ea
SI<XlIII1,,] (}Oo res](lw] Fl!. ll ~SO .OO

1~111 to 45S11t< l In S WldS '- 1: f rNJef\CY occuroc ~ «r t n
Cuilt'ln crvstct coliorotor.Ulrl De usee _ Ill> HP 8701lA
SynchronIZer. Outt>ul tonllnuausl. C)(IJuS IClDle Ir...1uV to
.sv IntO sa oras.

LIe LJa,l\ATOlI£S HIS-2 FtDl CCtI f£Affi(f.

rrese .eccsers rrre "I m JJ(Q to ru." .LI to 0 lUY roorcs J\l rtJ1V otte eurceu .
Perfect for AmlICl-es , ~IICWt!'r$ , e one scnos • f¥...ust tre rereeoe.

rrese we fo.:!OfY Oc" In seaeo eoes. Luateo s- retv Cfll~ Sffi.9S

I

soes

612A

61 u~

6 1&.\1
15003

"'''

"'''
.."IS510

"'''

For information call: (602) 242-3037

2 111 W, CAMEUACIl. ROAD
PHOfH ll.. ARlZOOoI" 1501 S

Toll F_Hu_
aoo-,,:zt.(II IkI
(For _ -n

" A ll p a.r lS m.~ De ne w 0<

su'pius. and parls m.~ be
subs"'uled w ,l h eomparaDle PlIMS
" we a re oul 01 SIOC~ 01 a. n ,tem: '
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE

from page 6

Some wou ld key the rig, mosl
wouldn't. None would both key
and modulate. Eventually I
found the KlM mike-worked
fine, once I'd found it. Now why
Is it so difficult to have some
standardization on mike con
nectors? Come ON, you manu
facturers.

Okay. Receive on 145.55-no
problem. I decided to use the
tunable vfo lor the receiver and
the synthesizer lor transmitt ing
so I could switch between 144.91
.93-.95- .97-.99- 145.0 1- .03- .05
.07- .09 quick ly. My HT on 145.55
zeroed in the receiver and I was
ready to roll.

The rig seemed to be working
line, with all sorts 01 guys chirp
ing in on the .55 channel before
the expected orbit, complete
with others telling 'em to get the
hell off the downlink channel
and others test ily demanding
call- letter identification by
everyone breaking in. The usual
crapola.

About five minutes before the

orbit, the upli nk channels began
to fill with callers. II sounded
just like a OX pileup on 20m. I
checked all of the ten uplink
channels and found all ten piled
high with signals. Having
operated from planes many
times over the years, I doubt if
lFl cou ld sort anything out of
that mess. Even at two or three
miles up, the channels turn to
garbage as several stat ions try
to use the channel at once.

Some cps. confused by the
complexity of having to transm it
on one channel and receive on
another, got the two mixed up,
ti tling the upl ink channel much
of the time with alternating calls
and put-downs. I don't know
if anyone else wa ited 10 hear
lFl before calling (it didn't
sound li ke it on the uplink chan
nels), but I held my peace,
waiting to hear if Columbia was
even going to be on on this orbit.
Silence from above.

The chorus kept up for the
twenty minutes of the orbit, plus
about f ive minutes on either end
just in case. What a jungle.

1984 CALLBOOK

Despite the ARRl trying to
put the venerable Cal/book out
of business, the new edition
came out. I don't know why the
Callbook seems to be so much
more up to date than the ARRl
version, but it sure does. At any
rate, the 1984 Callbooks arrived
($19 each for the US and foreign
editions), so after mak ing sure
that I am st ill alive, I checked
out the US ham census figures
to see how many new hams we
have.

It 's easy to see why most of
the ham dealers have gone
broke and why we have so few
Ame rican ham manufact urers
these days-hardly any new
hams. The overall increase was
about 2.6% over 1983-pitiful.
Novice s are up 9.4% this year.
Tachs are up 0.5% , Generals
are down 0.7% . Advanceds are
up 1.3% . Extra c lass is up
7.2% . That's awful!

In the heyday of amateur ra
dio (1946-63), we grew at 11 %
per year steadi ly. Since 1963,
the average growth has been
the same as this last year
2.6%-and that's lor twenty
years now. Indeed, if we had
not stopped our growth short in
1963, we would today have over
two million US hams-just
double the Japanese ham pop
ulation, which makes sense
when you figure that they have
almost exactly half ou r total
population.

Would we have lost one after
another of our consumer elec
tronics industries if we 'd kept
up supplying our country with
career high·tech people via am
ateur radio? I think not. I've
written about this for several
years now, but I haven't seen
any s igns of anyone really gi v,
ing a damn. I am bringing it up
aga in because I've seen some
magazines poo-pcoing this
with claims that we're back into
a much higher ham growth.
Well, we aren't. Nothi ng has
been done to improve matters
yet.

FOREIGN HAM
SUBSCRIPTION S

A couple months ago, I wrote
mentioning that many hams in
many fore ign countries have
currency restrictions which
make it almost impossible for
them to get 73 . Hundreds of
readers have been kind enough
to send in gift subscriptions to
help these OX hams and I've
been getting copies of the let 
ters of thanks wh ich have been
forthcom ing. II's almost sad to
see how appreciat ive these
lucky chaps are o f your
thoughtful ness. Try it and see
for yourself. The regular OX
subscr ipt ion is $45, but if you
send 525, I'll go the other 520 and
we'll let more OX hams kno.....
that we American s are the gOOC'
guys.

Call (305) 893-3924

-.....

MODEL
&61000
$349.95

plllll,,",pill,

-

S1 2~
HAM,""'"
.......,eu<Rtodoo

!iIar<l.1nl br rnoIltle

MAil( '101
OS,

HAM·-.- Youf~ Of' t!<Id' 'o'thcIII CalI.IOQOf 00I!0'
01 ~ame..-.:l"Pe tronl pIiII ~,U<eII.rd
p_ $1 50 sI'IiPll"'lg (Ff$I aass loW)

o-cTn6-£)~, t1ousIon, TX 77'C19 1713) S22·S1S'

VANGUARD LABS - ",
' ...23.1_IclIA".., HoI lI.. NY 11m

Pho<.-: (2'12)-.2720

- Covers 1DO to 185 MHzIn 1 ~Hl steps wllh thumb
wlteel dial - Accuracy 1 part per 10 milticn al all tre
quences - Inlernal Fill ad)ustab le rrcn 0 10 100 ~Hz

at a 1 ~ H l rate - Spurs and nose at leasl 60 de te
low carrier - RF ClY tput adlustable from 5·50(1 mV at
50 Ohms - operates on 12 Vdc @ 112 Amp _ AvaIl·
abl8 lor immedrale delivery - $349 95 ~us shipping
- Add·on xccesseoes available 10 ellen!! ueq
range. add inhnlle resolUtIOn. voice and sub-aUdIble
tones. AM . orecrscn 120 dB cahbraled allenuator
• Call tor details . Dealerswanled worklwllle.

,~

S1!>9
101$389
101lS.89

$I 79...
3/S! 00

lOIS! 99
S2.IlS
SI.19

100S2 .IS
$100
SUS
S12!>

"00

RG6U 20 11 P1.25gea Iffid SolI ,9S
FlGl1.U d bl $" "" ~",eld. ~ 01\'" S1.!>Slll .
100 11. RGaU ""II PL·2!>9 on ..c ll end S1g .g!>
BELDEN C~. in 100 II. roll.

RG!>IlU or9201 Sl 1 9S
Grounding '''.p.IMo...y dUly Iubul., br.id
3/16 in. ',.....-d C09P"" 1~1t

3/8 in . t inned copp&< JOeII1

CO NNECTORS "' '''OE IN US...

"' mp"eno' PI lS9
PL·~ Tel lonlS,' ..,r
Pl ·2!>'J pUsh on ~daDI", sh" 11
Pll~'J ~ SO 139
Oou tlle Mal'" eo...."" o<
P l ·2'!>8 Dou ble Fe "'a l" eo....""'o<
1 " parch co.d ""RC'" Iype o luQs each ..""
R.,,,uo,,, UG 11~ or 11&
UG 1!>!> IPll!>9 10 BNe,
~ lbo", ' M)"9 ,

F!>9" lTV 11Del
UG 11 O'U ""'pl'l',..OI I voe N OII ~ I" 10< "lG8
BNC UG88CJU . "'ale
)1 ' 6 '''01> M,." Pluo to' CPllons elt
UG21) BNC 10 Pl~

fREE C...TAlOG
COD .dd S2.00_fl .... Rn. • del S% s..... Tn

lOW lOSS FO"' ''' DIElECTR IC
RGllX'IS "- sh,,,'d 114,9511 00 II. 0< H ellt
RG59r\J 10% coppa< bra'd. , 9cIll ,
RGllU 6(1',. sh'eld 18clt1
RG!>8U 80"'10 ....oeld Ol e/It
RG58U 9'>'10 ~1>1f!kI lOU'll.
RG!>9U 100% ' OIl StI d, TV type .__.._ _.. l o.Jh_
RG8U 91% s h,..ld 11 Qa 1"'1"" B" la" .. B21 4) 31e/l l.
Heav1 DulVRolorCable 2,16ga. 6-1893 36cJR
Rolo< Cablt!8COh 1 18~. 6-12 9" 1'1e1" Q<de '$ unde' S.lO 00 add S2 00

Connectors-shipping 10% add'l, $3.00 minimum

Cable-Shipping 53.00 per 100 ft.
12240 NE 14th Ave.. Dept. 73, No. Miami, Fl33161

NEMAL ELECTRONICS~;_
, " : 1,'I1:! ~OAXIAL CABLE SALE

, ,, . 'o; I " J / ';1 ·
"'-::.. ~ ' ~ " ,. /. / .. ..o~ ' . " w

" ". ~o; ~~" ,
' -:> '\~'O; <'o0C'~ ~0 , ~Ql - :
/, '::iT , "'~ '<'09' .:':::-,./1'," ",~\T , '

if;f\, I ~hi ;\/f\I\ \',:" :
~ ' "

POLYETt1YlE NE DIelECTRIC
RGS9IU m,'SIlfl'C 96 % SI'I 'eld .....•..._._ _.._.,.,l~llt
RG1 13 nonoon t ~m"'a \lnQ 'IS '4 she"" "" , spec 36cJ11.
RGIlW m,' s llfl'C 96% s.I'"eld lOU'lt
RG11 U96 % Sl'loeld. 1S<>hm""I spec 2ScI11.
RGlIU 96 % StI<eId. m,' spec S2'!u snoo fl. Of" 31cnt.
RG6AIIJ doltt"" sl'l""d. 7!>OI'Im 2'Sctl1.
RG'>8"'U SI' a n(1e<.1 ", ,, s ll"t 1~".

RG'>8 ",,, spee 96 '10 sh,eld lie/II
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MOO8I335A
Kit $69.95
Wired & Tested $89.95

Our pnxtucts are backed by PlOlTlpt lac
10ry servce and teen.~ assistance. To
become familiar with our Olhef fine pr0

ducts in !he amateur radio
markel, call or write kif our
free product and small parts
catalog.

•
Superlative circun design provides easy operation, outstanding
performance. Low-noise receiver lets you hear stgnals often lost
in the noise in other transceivers. Corsair owners often receive
"great audio" reports ... more evidence of superior
performance. And Corsair is backed by the best warranty in
amateur radio.

Compare thele features:
• Low-nolse front end ·.25uV sensitivity, all bands • Low phase
noise • 90db dynamic range • Triple conversion receiver •
Swilchable pre-emp • Variable band width tuning ' 3-posilIon
AGC • Notch fi~er • Noise blanker ' Dual range, triple mode
offset · All solid state ' Instant band change • 200 watts input,
all bands • 100% duty cycle • AMTOR compatible · Variable
threshold AlC • Speech processor • 5 function meter ' Full and
semi break-in · Adjustable sidetone • CW spot tone •
Comfortable control spacing . I-year warranty • Made in U.S.A.

See your Too-Tee cJeaJer or write for full details.

lrlr;.E N - T E C ,IIIC.I ~'lI"'lU . n llllU l n n ..,

PERFORMANCEI

CALL LONG DISTANCE ON YOUR HANDHELD

What's special
about Corsair?"~

The Model 335A will deIfver 35 wans of
power using the latest state-of-the-art ce
OJilry. The amplifier will operate SS8 or
FM and is compatible with
most handhe ld tra ns 
ceivers, inc luding the
TR2400. TR25OO. IC-2AT.
Yaesu. santee. and Ten
Tee. Onty 300 mw input WIn
deliver 5 watts out; 3 watts
r. will deliver 35 warts out .
Maximum input drive level
is 5 watts.

"". " •• I ' ..... _ _ ~
_4- _

" 11" oe • __.. _ ..... .....-..DDn.--

..".. Ad4 7"Ut 0W1>1
"C'. __ &<'0 0\t0Ull.- lor ""*,,,, In-

...-. _ lor _ "" ""_ III'ft)

-~

WbM'.,. • ·,_c.._ ...."...
boUt.hi.... IlIlllf'KHll &<ld ,. ,.,.... hOC> twoqUOl>C]' _

...lOmauoo.llJ" 10 _ ......,_"'..",-..-n ond.
__ol .... _ . ·.,.....__• .. . ......,ofU>e_
UiI&:A>OU1IO BP", .~ 1'1IO"' -. '""" PRO ..

_.---~.~-__ t_ ..... m ..__ &n---------,-",....-,.__ _ ..... __oWu_

__ <If "'" un """bOO "-_ """""" . .....Infl · _--'''U_._"'""_ b ....

_ up'•• .,..,W1U>__' rn_ 10 -........1

'" 011 -., ......-:M:"":~~.............__
A_Ia_~.

PHASE II
TWIN ANTENNA

• SlftR1O-1'OUllD. ' 1lO · _ GllAW .....G
..£lIC lIO\IIIT WITH 1IYlA~ USE

• SIS WAYE FOR PHASE II SIGIIA!.
• AND ·

. ,/<4 WAVE FOR CLOSE · III .1./10 U ·
STRICTI O HflGHT AREAS

• IllS' '' ' ou....E-tMR
,. SUI"I RI(lIl "' RfOlllIl.oUltt
• ST" _ LESS stt n S"IUIlG 10.110 JiI'H"
• CH_EOIl8AASSMSf-(X)MPAAE!
. 80TH AII TUN AS ARE f REQUEItCI'

ADJUSTA BLE
• CQIII PUll WIIH 17 fEr' OF FO......

Cau: AND 1'1. -259 COIlIlEClOR
• 11I.0.0£ III U.S ,,"

CQM""'"
TWO.tHTENNASFOR THE PRICE OFONEI

'.'nU....N.LUAU meno.1eI
salt SI'l 129!l'1lenllCl,~ flundi »116

r....,....fJOSI2»-1631 . ret..: 'll-33S6
HOURS: 9 ·5 Wood.ly lhru Frd.ly

• l1S DISTRI BUTOR. OE ALER INOUIRI ES INVITEO

I ..... . -""1:" _

1IP-4 .-n..,..,. .......... BP~ ' "'Ibo OJ'lll n&l " Il~

A· _ AlIun",,,,_IlIoO<l._. . . _

a. _ liJO..." ......IOd .UftlII;J'. 8-_
C. _ ""'A*l _ p&ld Ia U8 e- _

INTRODUCTORY PRICE:

0bID . $ • ....

BEEPERS!

B:&BPBJlS &JlB A
r.&ISC&JI BXCLVST9"&!
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l¥t to rlfIIr, t2J1OP. SV2AItI. t2Svs, and t2NYN.

MONROVIA'S NEW REPEATER

Big news! The br.n<I-new (second-fl.nd
and rebuHt) f89'SlllO Is twenty W.lts , With
a good .nlllflnl location, II st>ould cover
the city of Monrori••nd _ , the local am
ateurs, should ha.... HT communications
0¥lIf ltoa great. Pl'rt of Ilia city!

Thai part is .It trw .nd il is line, but
......1 about the amlt",,", _ do not I....
in grea'. Molvo'lia? The silualion in

lJt>ari.;I is dlff.ant lrom 1....1 In the Slates.
tn lhe Stat., I""" are many .-pastlllS
and amal_ opar.IOl'$ IISWI • wida
choice. TIIay _ ha¥e~ More

import.nt I"'" ""I, lhat "'.. otIIar types
01 corrmunicahons .....Iable. ...... In

Ubaria. ......teurs who lind thamM"iI$ in
outlying 'reas are atrnoat tolally dapan
danl on thai••..s;o.

Unlit now, theo. has bean ona~I.,..

in CIpl!fatiOn.." ia at Bong M;-. MIil;h is
.n excellent IocaliOn.. They ha¥e Skilled
lachnlcIans who maintain il and make

ctlangss wflen it Is _"'Y. " C(Mlt'S

mosl of Ubsrl., but wflen .n amateur
finds hmsell 120 miles ~ up country,~ IIa

has problems and c.nnot . t..... ys make
the repe.at.... FOI • ~ IntllOestlng story
COlIClIOnlng Ihl. situation, lINd ttoa Ubaria
column.nd Ih••tory 01 M.1Il H. Munson,
M.D., El5G, 73, SsptsrnbllO, 1983.

MonrovIa ilself I••boul 65 mit" lrom
Ilia Bong Mines .spastar, ao ttoa lill'" HT
has a bil mora than It can nandl., .ncl

""'"'" horns MI. wilh thatf higher pow8"

.nd beltar .nt_ will not make the ...
PHlar unIesa ~hlng i. wolIling well
The MW MonrooIa .-pasl. will sohe thiI

Rilampicin monthly. With the pn....ou.
~iclnes, ltoa cur. tool< up 10 II.... yea...

The immedi. l. nssd .1 tlla Cant. Is
lunding lor ,...~ Thoaa ~t1y

in use are sodi~t$:! thaI Isrgs p;sces
01 w.1I .nd or roof are breaking Iooae and
lalling <bwn in r<:IUQtI_I....... The mud In
lhe w.lls na bacool .....uh«l out so 1....1

the .....11s sr. POf"CIU* and houM bugS and
rodsnts. The ratnaining part 01 thS alory ..
not plllnnt _ 10 lhi'*. 1lbouI. In 01......

SINS. I....... is h',. nssd of !lIIIIdaglng,

gauze dressot'llI. IT"OSdlCSl~ '
and cotlon woot.

When lila amaleurs of~ begalt
IhiS project, lhey had 'l!slont of making
S;~ty-lhousandconlact., and ....ith. small
conlribullon Irom only. majOtlly 01 lhasa
coetacts, the I'lo:luSee could ha¥e '-'
buill ...... it wort<s OUI, II is S'ridanl lhal
.uch • pi was • bil .mbj tlous. On tha
other hand, • I,. 0 1 11'1II .maleurs con
tectec made .izaab4. conlributlons and a
lew- others ha.... t.ken upon themselves
tne job 01 doing • mile lund-f. lslng of
lheir o....n lind ....Yf1 Ihan sant In tha
money. AI. 'MUIt, 11'1II101.1 . llhlsd.t. Is
not unomBani"llful.

Reports are now comi"llin trom paopIa
whO naYfllaceloed lhe Alpha 8 OSL card,
.nd that are ywy plaaaad. The word is lhal
Ilia card Is CMIl"si:I:., 1....1 il ..... pictures.

and lhal II is ywy beeutllully done. We.
hare In MolvO¥ia. ....... not --. lhe cartl
yet , but _ sr. ",.hliad to know !fIa1 lhey
are bai"lliacel_ .nd 1....1 they .... bil

more than thS otdll"''',
Should anyone wtsh 10 contactlhS Lep

rosy Control OWlt. dlrectly,""" - Dr.
Marg;o~ Chambar I , Gant. I..fIprosy

Cenll!f. Box 1010, Morwo'lia.l.iberill. wasl
Alnca.-

For me. parIOfISily, lhi. program na
been • grand '~PlIl .1100• . Aakla lrom lhe
tact tnal _ are hSIp1"l1ltoa Iapars, I ......
• .- ilPP'"ecial1Ol'l 01 amateur radio and
Its 8"",lltUrs. The raaponse lrom .11 O¥af

ltoa world has~ pasitl.....nd eecete
0</$. I h..... receloed nothing bul prai!MI
.nd good willhaS. The grealar ttoa .-l 00

the gr.... tllO lhe _ganey, ltoa more .."e
you can be Ihsllhe .""'ISUIS wm be there .

UBERlA
1kotMr"'Oon~ D01li1lf15,.".., C.S.c.
El2A.UWB8HFY
8mthfKs 01 rhe HoIr Crou
St. P.friclr Hiph SdlOOI
"'OIIn:w1.
IfepubIk ot Ubsria

AmateuB around the ......nd .r. halpl"ll
Ilia lepeB In Uberia. In the AllQUSt. 1983,
Iss"" 01 73, the Uberla column 01.... In
some deta il lhe eflort oIlhe amalltUr. 01

Liberia 10 come to Ih. help o f the leper. al
Ganl• . The response 10 tllalr " AS" .paclal
Plefl~ (this is Ecf1o.Um.~.nd) hal been
one-hundradi-CSnt po.m Even be-
yond lhat, many of lhe .mal " 'fOlunl_
thfJ comm. "l thaI lhey .r. happy IOfTIlI of
thair numbllr'$ .nl iOl'fOloed in • PfOIacI
1....1 is so worthwM• .

Al Ilia dal. oflhis wnting (11123/l13l. lhe
Gant. Laprosy OWlt. has laceioed .101.1
of $2,2"3.02 from lhe oonli1bul-' 01 am
ateurs in warious pelt. 01 Ilia wotId. and
_ S!I _ tundf, __ (.....iolllln, two

oIlhe mud hut. in wtIlch Ina Iapaf$ ... IiIr
lng Wlar.'1y collapaad. They ... being
...... 11 wilfllhe morwr,- lacei •., from the

....1........ and will'lOUl lhat morwr,- IhanI
would probably ...... '-'no~at
II'NS lima.~ is SIIOChar month 01
~Alpha 8 calling,R and _ hops Il'IaI during
lhi. 1__ can do bsl:1• .

Pnlsenlly, the OWlt. is dlract$:! by Or.
(Slslar) ....~ _ is assi.t$:! by

1l'Iaraa Hld<s I' .... Igi<lon 01 anot......
ordarl- In lhe area 01 mad\Cinea, lhey ..
IUnded by the Garman l..8Pfoey A.lief As-
soclalion and Ilia gowemmar'll 01 Ubarls
TIIay ha,,", loul hundred .nd forty p.iI'

lIenls. One hundred t-.ty 01 l hasa pe

llent. are t0l811y dspal'd."t, 1l00lhaf one
hundred lwenly ar••mbulatory, .nd two
hundred.re outp.illients (oU campus).

Tt>are Is • .- medication in use In ttoa
lorm 01 RlI. mplcln capsules. With Dap
sone daily .nd RllampIcln monlhly, non
inlectious leproSy can be cured in 8l~

months. Inlactlous Iaploa~ can be cured
in two yean, wilh Oa~ ......ni.l-.d
daily, ~threllti...-par weal<, and

ll'OUp. Wilhoul IfWIlI help . nd ...i. I. nes,
II """llkl not ha.... balIn poa,slbla 10 do

.nythino-
~rt from lhe radio &eIMly, _ had lhe

oppol1unity 10 'lisil T.iwan and spend
.,;lIN tima with the local~ T.n.an i,
• 13,llCllHquara-rni1a island with. tow.
lropical dimat. silu.t$:! 70lI mi_-':h
01 Japan and 100 mi_ fromllla rnalnl¥>d.
The standard oIlMng I. -,1IIgh and tlla
nwnbar of c:.q, tNwlsloll sets, and .if

oondil~ is unbaI....able.

The phi..............' 01 Chi_ """C>ilality
1$ based on whIot Confuei.. sa;d 2500
,.... ago: "Thara i. flO pi"...... to ....
pa$$ the greeting 01 I..... coming lrom
.11f.~ I call lISS\Il1I you lhal thl. I. slill
valid. W. had the oppoI1unlty 10~ lhe
local .ulhoril;", irdudlng dir.,;torl 01
lhe Mir>il try of Communlcallons .nd
OI~, a nd had • WOlidlll1ul party orga
niz$:! lor u. by the eRA.

II is difficult lor ma 10 '~Pl'1S my lest·
i"lls in alanguage thali, not mine; n·. d U·
l icult lNllfI In lIa ll.nl I c an only rspaat a
lew- WOlds Tim said to me when _1.1t: "It

I. lhe and 01 a short .ctvsntu.., my ,,-land;
if can be lhe st.rt 01 • long Irltn:lahip.
Long Ill. to you my lrland"

Thank you, Tim!

nothing~ out 01 ill W. wlll .........1
OX tlulloItlna • 1_ ....,as In Id¥ance, tIuI
only It --rthlng will be 100% ...... But
1M'. go beck 10 Taiwlll\.

W. did not WOfl< too rnud'o duII"lI t ....
nights as _ bat'ods __~ and _ had

roo authOftzatlon to (1(1«8I'. on 40 and eo,
but I spetlI some time IIst....ng and CMl
gIYe .,au _ • ....., that It ",III be no pr0b
lem to wor1l BV lrom we; _ with the

12AVQ I was in the position lo eopy 'Nti on
.w and 80. It ..a. fI'Ildenl thaI J A alpl.
were well atxwe 59 and VKfZL on. 5 level.

The lIfopagallon from BV was not too
good during our stay_ We had only two
good openiRgs on 20 and Ihr98 on 15.
Mar" 0<1 less It>u lI&me lllh.ll.lIon 101
Europe, but with longer opporlunill-. In
total we had 3329 contacts on sse and
2050 on CWo 30(1 s latlona wor1<ed on 20
met,,", l rom US sse. 317 on 15, 138 on 20
CWo and 201 on 15 CWo Ali thia thanka 10
the bellulltul )ob done by nm and hla

73 INTERNATIONAL
Ice d CU8tCJll'*'S. Waiting lor _ pileup, I
lold Bill 1'1 . .. my blrthdrf 140 ,..,.. I
spel'It the lollowlng two hourS ,.....Ing
~. and greMlng$- Wlwl the pr0paga

tion ef\anOIId. I turned the beam to Europe
and .....0«1~s 01' 20 000..- $9. lI.u
....lIy • nice present. Friends Irom my
home OTH told me that t.... XYL was
lllt8lllnog to my Iraf'lSlnitll"ll Ireq....,..r;y
afld thai she .U passing .101: of 88.When
I W8fl1 back, she tokl me she will apply lor
• llcenH to be able 10 tal k 10 me when I

am .... y.
In ' act , our group is plannl"" ottlel' .~.

pedilloni lor next year,.nd you cen bet
they ....111be 10 IOfTIlI of U.. lop-w.nl ed OX
countrt... FOl' lhe momenl _ do not in
tend to gl.... mora detaitl ; In t'- dar
it'l ywy eelY to '-r people saying they
are pI.nnlng to go r-e and~, 10 1I.len
tor II'lIIm ne... week lrom the moon, but

rM IM"Y t2A1QP.nd 128VS (tt.ntJjlllV~t." hoIlOI.ry metrlt»nl!ip 0/1 tM OX 81ue
Teem to TIm ChetI 8\12A18. 01'1 rtwlel1 0/12",Qf' Ie "" . Pong, Deputy ()jrec~. "'11I1.try ot
T,' ; II.
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CAN'T HAVE AN OUTSIDE ANTENNA!
The DX HIDDEN ASSET® Loop Antenna Installs

Out of Sight, In Limited Space!
Available as a pre-cut . ready-to-assemble DXHA kit with plan s, o r plan s

only. O n ly a screwdriver req u ired to install a kit in attic, closet or even base
ment. A cubical space VB wave length on a side w ill hold it. Requires ne ither
ground connection nor rad ials. Provides a range at least eq ual to a dipole
focal or OX-and has large captu re area.

The DXHA can be vertica lly polarized o mnid irectio nal, or horizontally
pola rized, bidi rectional and steerabte. Other featu res : .. . low SWR at
resonance ... band w idth at 15 :1 typically 3-5% of resonant f requen
cy ••.couples direct to 5O-ohm coax ... no balun or matcher ... low-norse reeep
non ... tunable ... hand les up to 1 KW.

Pla ns & kits: z-meter; rod & tubing at $39.95; others wood & wire wit h
e-meter at $47.95; lD-meter at $54.95 & 15-mete r at $67.95. Others on spec ial
orde r, prices on request . Pla ns only $1250. Se nd c hec k or M.D. to

H. STEWART DESIG NS
p.o. 801 643 • Oregon Cil y, OR 97045 .-167

... at last . . .
your shack organized!

A beautiful piece 01 furniture - your XYl will love il!

$184.50 s-r RADIO DESK
neruxe- Ready to Assemble
Desig ned with IIngktd re a r shelf for your
viewing comfo rt a nd ease of opera tion.

FINIS HES : Walnut or Teak Sta in. sq
1'1_ Spoon , 39" Wicllr by 30" OHp

AOO ,I,onl l lnfO' lI\lIloon on Re<l,,"l. .
Che ckS. Money Onloe rl. Bl n, Ame nCI 'O

InO MaS1e' Cha,ge AccepteO .... 6~
Atso A .a , la ~ le F.O.B Culve, City. (In <:'111. AOO 6% SII" TI • .)

1'100' Space: 51" W" je Oy 3(1" o.-ep __ DE ALE R INOUIRIES tNVlTED_ .

$199.50 $-I' Am"".... AcullOl'HYM:eol
4384 KEYSTONE AVENUE· CULVER CITY. CALIF. 90230 - PHON E (213) 837·4870

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE
Hustler's new 6-BTV six
band trap vertical fixed
sta tion a ntenna offe rs
a ll band operation
with urmatched con
venience. The 6-BTV
offers 10, 15, 20, 30,
40. and 75/80 meter
coverage with ex
celant bandwidth
a nd low VSNR. Its
durable heavy
gauge aluminum
construction with
fibefQlass trap
forms and stain
less steel hard
ware ensures
long reliObity.T_
meter kits
(30-MTK)
for 4-BTV
and 5-BTV
ore a lso
available.

•

RF TRANSISTORS
TS830rrS930S
IMPROVEDl

FRESH STOCK - NOT SURPLUS

• •~ c •• ••••

(jIilJ ,
3275 North " 8"' Avenue

Ktssrmmee. Florida 32741

Don' miss our 30 meter excitement.

HUSTUR -
STIU THE STANDARD Of PERFORMANCE.

Of,I E YEA" W""RANn
GO FOX·TANGO- TO BE t!l!!{!

Ordar by III., or 1 I' t;'>o<_
AUlHQfl'ZED El/flOPE,f.N AGEN TS
5<_ ., . " oCAOTf(; ..__ a

:l2OlO ..,..,.,..,. >fQ1OW'"
01"'" ,..GOI..pn .1>0111_ 2' OIl

0-«110. tOQCl,....". W GH.M.... V

Yes . epeclacula,lyl 8y simply add ing a M(JIChed Pair of
top-quailly Fox Tango Fll le,e. He' e .'e II fewquotes f,om
enlhuslastic U5Grs:
..._*.1I .... rig ocr' 0'm, okS TSUOS

VaT 11010' I 1'- .1' , d,..med n I ltO<rkl .
.Spec,.c,," , irnjlOo._' I/O 55a llMeI''''''
CompIefll.. IIItro/M ' N ,""....a kif cw tm_ .

. Shr>pW /101'1"1 ' 10/0 . Ilfcll/lnt inllr...:tlo/OI . ..
.S_c_ '1It_ to _ UOS _ , t,1dId /Ol'J 0«1

a30.. ..mi lo/HI Impro._'IlI .. .

The 2.1KHz bendwidttl Fox Tango sse IlIlere are nota lll y
luperlo, to both original 2.7KHz ew units OUt especlilly
Ihe modesl ceramic second IF; our SubsUtules e,e bolt!
8-pole dilcrele-cryslal construction. Comp... tIM lelt
,.,u"I _ Fo. Tango Fille<s ¥S . Kenwood's :

On sse trIth VBt Oll - RX ew: 2 0 VlI 2.• ' Shape Factor:
1.2 va 1.3<4; &Od8 BW; 2 ..a 11$ 3.• t . Ult,male Reje(:l ion:
11Ode ... eo.
On CW with VBT sat'''' 3IOOt'I1 8W- St\I:plI Faclor: 2.9 ...
3.33: Inser1ion Lose; IdBvs l00e! o...~ "'e you ...otn
need lhem bul. new.tOOHz c:w pa or It; now Ivailal>le lor
those whO Inl,sl on the very t>e81 CW 'lICe(lt,on.

COMPLETE KrT5 . . . . . . OnIyS170Nch
FTK630 or FTK930 (2,IKHI ew lor SSBICWl
FTK830 or FTK930 (400Hz BW fOf CW Only)

Each include, a Mat ched Ps i' of Fox Tango Fille's . all
needed ca bles, pa rlS, delailed In,t,ucHon•. Sp.clly 'IQ
Ind banclwldth dNlf'ICl when arOari~ Sh'ppI~ 53 (COO
.. il1. Air .. S2, 0.......5 + S5). Florida re!lideolS:add 5%
$a1e5 Tax.

-1 1.00
U O

13.00
31.00
21.OG
,a.50

-uo.oo
M .M
M .M
U M
33.00
33.00
M .M
41.00..

MIOF 40S
MIOH 22
MIOFU 3
M" FU 5
''!IF.a~

""Fa.'A

1·30 MHZ
1>"" ""t folaocM'r 1>.... Nel

MRF4U ' 11.00 n • .oo M" Fa " '13.SO
MRF 411 21.00 M .OO _ 4$SA IU.o
_4SO 11-$0 iI.OO M" FaSI 1'.00
_4~ 12.SG 21.00 MRFat2 :Ill.OO
_ 4s.J 15.OG U.oo SRF:Illn lS.00
_43SA 15.00 U .OG SRF21tt 15.00
MRF4S4 II.SO,..oo CD2M5 11.SO_ 4,..A le.SG M .OG CD3421 1f.00

...." "- Mll~ Pa<rs & 0..- A __
Net p,",

tl4.SO MIOFa 15
3~.50 MIOFa , .
14.50 MIOF417
42.00 S01401
l a .SO $Olan
14.SO S,0-12

VHF I VHF 7rIA'ISIS70IlS
Troe "'o0.-'li IlioOr>g "'..., _
M"F U ' CI) :IOW' 14S-I1S 113.00
1IOI'IF240 (I) 4OW' 14S-111 1$.00
_2a5 I"l lOW' 1»115 21.00
1IORF2a 1 I"l 1IlW' 1»115 21 .00
_ al2 (fl 10W' 21-60 2lI.OG
SOl 41' (fl lOW' 1»115 It.SO
SOla71 (fl 125W' 130-115 31.00
SOI 411 lfl l SOW' 1»175 I3.M
2'18011 (I) n w 130-171 1.15
2'180U (I) 25W 130-111 '.15
2NI On (I) 30W 130-175 1. 15
2NI OS4 (I) .OW 13 0-115 12.00
2SC1155 I W UO-115 15.00
2SC2UI 5... 1» 111 20.00
MIOFUl (F) IS'" 4:10-410 11.00
" ""WI IF) 2SW 1 :10-410 21.$.0
_ .... lfl 4SW 1 :10-410 21.SO
_.... (l'J 10... 4.30-110 33.SO
rec/'ll'llCiJJ A SS/S la n«l and cross~eferenc8
informalJon on CD. et, RF. SRF &. SO PIN's;
Ca"our Engmeermg DeP' (619) 744.()728
WE SHIP SAME DAY CO.D orVISAIM.C.
Mtntmum Order 520.00 Add 53.50 Sh,pping
RF Parts Catalog Avail OEM &. Duanl ity Discounts

ORDERS QNLY. 80<Hl54·1927

~1I/l&i
~

~
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de PA3BWO

De8 Cltllpmlln ZL2VR
459 Kennedy Road
NapiM

NewZHlan</

Zl UC ENSING STRUCTURE

Thera are In.... goo""", of amateur
license pl us • NowIce (notH_ abIeI
license .~ailable In New Zea land. The am
.teuf..a<!i<I e~am i .... tion a nd IlcenIlng
structure I. under the control otme New
Zealand scet Office, me ,adio "'llulstory
b<xIy In ZL The radi O regula lory ar". i,
conlrolled by the Radio Branch 01 Poel Of·

nee liNdqua""" and admini,tered by

NEW ZEALAND

To COI'TWTlemOIate thla f~ -.I,
Ille Nethel1.nds 8tQa;deullng Corpor.
lion rKlS~ the idea 10 make a
documenlary of thla Wght wtllch wlU be
,hown , erl.lly on teleYlalon in Oclober.
19601, the month In which the Melbourne
FIlIce tOOl< pl.ce 50 yeera ago. Ttle Ide.
was born 10 haW! Ihi. IIIght repeated, nor
w,lh a modem Boeing 7.7 airl iner, but
wllh a Dougtas DC2. The apparentty Iaal
.irworthy DC-2 In the work! was found In
the Uniled Stales. burlng regi,trallon
NC39165 and owned by Colgate W.

Oafden.
The lota l 00'" ' Of ttle enll ff! UI'lflf prO!·

eet, Includ ing the 111m prOduclion, ar. tnt
mendou., .nd In QrI1er to raise t_
ccets, the UI_ MemorIal Founda llon ",u
establ lahoed. The flM'lll$ fQII11Mt co",memo
,aliorl fllghl_ sougfll from major aport

aors .nd the public.
The .lfCrs" alTlYed at Schipholand waa
~ the ... equlpmenl neces, ary to ceo
duel ttle fligh t in ttle modern aylatlon
world. The aircraft carried f!~acl ly the
same pernt scheme, regl"ralion PH·,t,JU,
name Uivw. and contesl number «.a Itle
anginal ..<cra" . The U,gt>t schedule 1001<
Ihia a irera" acroaa a roula from Amster·
dam to MelDoume.a c!Oaa as poaa'bIa to
the route followed by tl'o8' Uivw In 1934.
That lIighl 1001< 90 hours. 17 minutes, but
the memoIlal fligh t I'''ed Irom Decem
ber, 1963, unlll Feb rua ry. 1984.

Amo ngs t DutCh rad io amateura. It was
, ugge, ted that an a wafd could be issued,
.nd prolila g.ined by the Issuance oIthla
aWald could be made .yallable 10 Itle
FOUndation as a contribut ion of radio am.
. t...... to Inla evenl.

dIlPOIDDV

UIVEIIMEMORIAt. AWARD

It i. lilly yea...go tnat thaleoend'ry
L.ondon--t.lelbou'ne Race, Organlled by

the Au, trallan Chocolale manufaclurer
McPhe rs on Robertson was held , KLIll
Royal Dutch Airtlnes partlc lpsted In that
,.... wilh the Illen bra~. aJl-metal.
lOw-wing st.ndard a ll1i....., Dougl." DC-2
In a field 01 or"" a ircraft mainly buill lot
speed. Thi, famous a ircraft. named W
(,tot1<~ won ttle fi,sl prile In tile htlndicap
secl lon and came In ,econdln lhe.peed
secllon, Mo, t remarkable was tha teet
that KLM conducled tme flight., if it wBfe
• regular . Irllne flight, carrying thr"" psy.
ing pa$S8fl~ In .11 poe,IDle comforl
and!Klme 500~ of mail.

laclI made aner lha ' " al 01 June, 190.
are yalld 'or thla a ward, Tllere.re 'tamps
avai lable for 200 10 900 dl Uer.nt worlc ed
, 1. lIon, . SO the eerlillcate c.n be e~ ·

pa'lded in Itle luture wilen you woO<. more
Dulch ,t.t ions.

SIX METERS IN HOLLAND

Although 50 Mttz I. not an amaleur
band In Holland, lher. are a lew .mateurs
wilh a B(lIItelal licenM wI'looperate on lhal
band. Thosy a re a llowed todo e.r.perimental
tra"""I..1ons on lha .oI lowing 'requen
cie, : 531JP-i MHz, 53.925 MHz, a nd 53.975
MHl In ON only. Ttle ma ximum power
Ihey ullfl i, 25 Wall•. Many ha ma hope
Ihat Ihi. band will become . ham band In
Ilia ' ul ure, although lha uceoee condl·
l ions ar. not WIry Claoll,. Thtl<e ar. aome
I"\IfT"IOIa thaI il will be aaalgned to lha l.nd
mobile Mr'rice. so Ie,", keep our l ingers
~.

I'd like 10 end thi. column by wrlling
aboul Itle Veron PACC (PA Century Club)
Award. To earn thl, well ....nown Dulch
a ward. you haya to work at leaat 100 d ll·
IlIfe nl Dutch amateur ,Iallon, and have
prool 01 II by mean. 01 a OSL card or
.nother *fill"" conl'.....IiQn. Only eee-

plclure on a monitor, an FX-6!>5 V,a."e
Fax memory unil was usad,

THE NETHERLANDS
H.",k /,A_ man. Jr. PD«JDV
1.~33

2'''GRA......1Iouf
Tn. Nltr-llrHn

B.A w.~. PA3BWO
Schue..rThof 3
2r42 aT W.ddln'....".
Holla nd

Finally, aU... ,,,..,,,..1week s 01 posit;
and .ran$por1 It,ikes over.". whole eou....
Iry, I am able 10 _I t...not.... eoIumn lor
73.E~ I' reliewod .,.., lile NI.
l.ken ilS normal "'Iy ag.Iln. It was 1m
poA,ble 10 -.d • lett.. or • parcel to

80 m. oue: ,leo, .he 1\8110"11' IlNonce ... .
eompletely out 01 0«Ier.

Neverthelll$I , WII had 80m<! extremely
good condltlon. this 8".'on on VHF ,
SOmel\amll worl<ed 8S fa' . way .. Iceland
on IWO mel_ ",llh Fill mode and simple
bum anterna•. Yours Inlly \'I.ad 10 miu
a ll 01 the lun blteaUHola.-lOus anI....,.

~"kdown.

Last ,.... the youngesl o j our three
Oulch FIlId iOllOClet les. lha NCV, eel.
braled 10 year. o f exl.tence ",lI h a pa rly
lo r all me mbera. rnere alao ",as held an
open day lor Ihe ptlbHC, during wilic h thay
ware acli-.e ",lth lhalr Club . Iallon,
Pl.HLIll . on HF, ON on all banda. A com
pl«e amaleur TV .1.liorl on 70 em a tao
"'u on lha.i,. which madeconlact wilh.
mobi le ATV lIatlon.

The mobile unll made aome 1I0p8 10
gl-.e soma demon.tr.lIons to lha public .
Furlhermor., Ihey had . n opera llon.1
w..,hllf·aa,allite etaucn recelylng Mal eo
.al 2 (1 .6 GHz). A diah was placed on tha
rool oIlhe club building wilh a conYMI..
lrom 1.6 Gttz 10 137 Illttz. To get a salel lite

Ploblem nlceIy. 'Io'hile re tomng (U

ploblenl, we ar.. ho"' , cutting oull".
'mIll.-uB oul~"'"

CAn our repealllB be mIlle to ta lk 10
Neh othef? The exp&rtll arOUnd he,,, say
"yes." In vie'" 01Iha facllhatlhe<8 will be
only t WQ repeater. In Uberla , they expecl
no Int"'ererw;.e .nd they think It can be
llo<MI. No ~ he. presented . feasible
p1.n yeot , 8111'aOug1'1 11 must be~ ,"-,
until ""'" the QUMlion nu~ QUitl_.

W111llever hawene II is tvI<lent that ..
will el 'llef l ind I way or go ~Ck to Ih,,,...
repeal... oper,tlon . We ClI nnot cuI out our
amateur fr iend, on Ihe out,lde,

In.lde tIN NCV club build ing PE1 BTU demonalfa tlrrg tIN u te/lila IlrCeI-.ef.
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Phlllysiran HPTG 6700 69~/".

Potting Co m pound 12.95
Ends 7.95

Alpha Delta 10"4 OFf LIST
Hell Sound 10"4 OFf LIST
AMECO Preamps 10"4 OFf LIST
Fox Tango Sherwood 1en. OFF LIST
Tokyo Highpower HC400L
tuner 119.00

ETOAIpha CALL FOR
UP TO MINUTE QUOTE

Anteco 5/8 'NOVe 2m
Magnet Antenna 25.00

Amphenol 2900 Bnc Male
UHF Female Adapter HT 4.00

Yoesu NC1A charg e r tt 207R 36.00
Robot 1200c high resolutiOn
color SSTV •• • • • • . • • • • . . . . •• 1139.00
450c ecce SSTV 789.00
8OClc/BOO:::h RITY/ ON 789.00
4COC kit 469.00
800: kit 155.00
Used 800 guaranteed 375.00

BIRD 43 elements ... SPECIAl ORDERS
Collins

Kv\'M2 S/Iine c rystals 12.00 ea.
Cali books 1982 DX 5.00
Callbooks 1983 OX,US 9.00 ea.
limited q uantity

WM NYC MB4-2 Tu ner W Balun
3K!N 399.00
MB-5 479.00
MB1·2 Balu n 100 watt 185.00

ceee-seer, QSL holders 2.00 eo.
73 Code Tapes STOCK
New wtntes Radio Log 4.95
1984 World RadiO

TV Handbook 17.50
universal Electric. ARRL TAB.~S,

Rid e r. O RR G ilter . . . . . . . . . . .. STOCK
ARRL Ham Rad io, Yaesu Logs STOCK
TripplHe PR25 regulated
20 amp 99.00
PR35 regulated 30 a mp 169.95

Belden 8235 JOO ohm Kw
Twinlead 20~/n .

EIMAC 3-SOOZ 99.00
Sprogue SOCPf/3fJfN
CkKxk~ 16.00

RF Power Labs V 71 2M 550.00
V 76 540.00
V180 649.00
C 360 1190.00

Droke C loseout
TN75 190.00
TN7 150.00
550 379.00

160M CW K'vV input
transmitter 295.00

Kenwood T5-S3OSP REAL BUY-CALL
Cushcrotl Pro line d istributOl" .... CALL
Bencher STt BY1 42.00 eo.
ST2 BY2 54.00 ea.

Big Hom Clock 2 LC D C locks
12/ 24 o 24/24 format 25.00

,,,-

WE HAV E NO DEAL.ERS
-ORDER DIR ECT

CAL.I. FIW'4I\ W06GZU ()II JOE I\.o:.AOO
FQIl ClU07ES 001 0 7MER 1lII!'l.A1'ED PflC!OUC15
,~~

Amateur &II
Equipment,
Accessories
& Antennas.
Export Anywhere

2317 Vance J ackson Rd.
Sa n Antonio TX 78213

(512) 733.Q334
(Toll free number 800-531·5405)

COO "nll.~

NOW! A State-of-the-Art Antenna
for State-of-the-Art TransceirefS-

Why Settle for Anything Else!
At last t here is a mobile antenna t hat is truly a
fit companion for today's solid state , no -tune
t ransceivers .

Once the Spiderte 4-Band Ant enna is tuned for
10 . 15. 20 and 40 m et ers , a ll you ha ve to do is
tum.the band switch on t he transceiver-the an
tenna follows by itself,
Write o r ca ll now for full
i n fo rma tion on thi s. t he
t op o f t h e line in mobile
antennas .

Hou~: 8:30 a.m. to S:OO p.m. Monday thru Friday
9:00 a.m. to 2:00 p.m. Saturday · CST
Prices subject 10 change wi thout notice.

The Spider 4"t~~~.~ ~

.....-. Amateur

Etc.

I HETE R ~ILE ""'''''HAS
AVAIlTI APIH.I<l 1/2 N"'VZ 'OII Cl..Aas · · · ··· ··2t·","'J_tll £CCIIOO T\lfIEII 1.'-II"u.n "ATTS •• .• • • • I' .TS
CUSIICIOAFT ""S·UJ 1UIo<lNn" IIOOlI'T ••• • • • •••• • • •• • Z7.TS K,J_ ..I AS AllOVE WIn! 4 .1 ....LUJ:•• ••••• • • • . •••• n .TS
CUSBCaAFT ...n·UJ tltUlIIlOOUlI1" ••• • •.•••••. • • •• 27 .t~K'J_SUC AIlTD<"" T\lfIEI/SWJI "ET£l! 1,( B...L••• • • • 7S .'S
MUSTLEJI 5F-2 SIS " Av E lOB GAn, ••• • • • •••• . • I • • TS ~,J_%2 I.sn;, "'RT, !'MITCH, ' n"~M , IVlLU~ .. •. • 11' .t~
KUSTLU C<l~I U st. WAVE ~ .2OB GA IN •• • •. • •. • Z7 .TS"fJ_tS2 lKW. .....r , ' "ITCH , ~ Er~M, eALuN•• . • •• • ISI .9S
VALOH CX-IU S/6 IIAV£ lO B GAlII ••• • •••• • •• • 9 . '~ " I LL ~H CllAl ll OlA AUTOIIATI<.: 'l'IJNER 2I1W .• .• .• •. • l94 .9S
2 "ET", A>iPL IrURS
~IRACE D<J r~/ss~ . " I N 3DW OUT•• . .• . . • • . . 7S .U(.'OI'l.urSN ACCEssOHI~S

~IRAC£ BI., '"isse I'" IN ~.w OUT•• • • .••• I~l • • •
NI ....G£ .1.10 ,H/SSB IIW IN IU" our••• • • • 21~ .n.ANTltOIIICS "",",EllT POll COIIIOXlOHE 64 • ••••••••• ••2.~
NIRACE UU6 fH/SS. I'W IN IU" lllIT •• • • • • lll ... ILO.lInOIIICS MAlI'TEllT POll VIC-21 • • • •••••• • • • .•••••l .'~

vJ p_. .L-'~ I"'/SSll II" IN .... OUT•• •• • • Il I.nlllll'nlOllICS "1II1-REAOU C!</MTT'l/ASCII • • • • • ••••H'.9~

VJ'IIOO . lUL-PA ",,55B 1M IUW lllIT • • • • 21S.nH'J_12U C!< alLl COlI•• IN1"Eaf'ACE••• • • •.•• • • •. • ~9 .!"i

TEHPO S-II r" II< U l lllIT•••••• • . •••••• J9.'~KrJ-1224 C!</JlTTY/ASCII COlI•• Iwn:RrACE • • • •••••• 1 . 9~

tono HlGN-POIIEIl MLJIV 2 III l. our•• •• • . • • • . • • ~ t .'~ HrJ-125. HAIlSO" fOR VlC·I. CQNPUT£HS •••••• ••• 1 '.9~
TOno HICH-PO'/ER HU2V II I~ I I OIlT • • • • . • • • •• Il •• 9~

TOnO KICH-POI/ER HLIUv II IN I n OIlr • • • . . • .• Ji9 .9~CLOSOOU'!S-PNICES coco UH I L£ SUPPLY I.ASTS
TOno HICH-POI/EH HLU.V 2S I S I N 16 ' OIlT • • .• •• n ' .'~

H'/I'K/6H .....0105 HY-<lAIN TW70XS 1I-21K 7 .L~ENT .~ •• • •••• II' •• '
'fDITEC AIlGOlliY lilli, SSB/C!<, II_II~ •••••••••• •~II." n-GAIN H0"-25 11-2'" QUAD•••• •••••••••••••• 2)< . ..
'l'tnTEC COIEAIR 'Itw, 55B/c., 11-16I N•••••••• • " ' •• , IY-GAI~ 16-ES 6H 6 ELEHENT B>AH •••••• •••••• . 9I •• ,
TEN'l'EC ~"I_'" 2'.... SSB/CW, 1'_1 6''' •• •••••••• 7''.", "Y-GAIN SOlO II-If" TaAP OOUBLET •••••• •••••• '7 • • •
AIOD< PC1-~1I1 II~. "' ~ • • I .... 16 "D1 ••••• 26'.TS IY-<lAIN ISlBA I~N 1 ELEHDlT .LN<••• •••••.••• U .II
AIOD< 1'C5'4~n ,,,. no. 110••• "", 16 HDI •••• •• 17,.,~ IY-GAIII IllY II·IIH Y:F.JlTIC...L • •••••••• • • • • ••• • 21 .11

"Y-GAIN 2~1 2M 5 ELEJ'IENT .""" H .n
II' ~T&NNAS HY-GA'" H'-1 4( 2" HAGNSr HOUNT ••• . • • . .• . . • •• I I • • •
BUTTERNUT N.6v 11 - 81 11 • I' ~ VERTICAL•• . . •• . , . 116. 7~ INNSRS.An 21 ..... p PO\<u SUPPLy ••••• •••••••• •• • '1 .'0
.U.,.,.EHIIUT N.EY};...s A!IOVE IN S""LL IIO X• . . •• . •• 1 21 .7~IN"£RSP~n 21 "''' P ~USR~O POI<SR SUPPLY ••• • • • • 121 . 90

2 ~!TU ...D105
UDa PCB-lil I'1l UNIlHELO . ) W•• IlEll •••• ••• • • l ~'. n CUSIKIloVT I<Y- J 11-2 '11 TRAP VUlT ICAL •••••••• ••• 41 . n
AlD EIl PCB-til' no _ IL!. 2~1I . 16 1ID1 •.•• •• •• 2H . n CUSlICltIlrT AV- 4 If- n ll!'ll.U' VERTICIlL••..... •••• ~ • • n
lDl _2'l ' I'1l ~IL!. 2SII, I I 1I~.' •• • •• . ••••• 2S'. ' S CUSBCltllrT AV~~ II_"~ YkA. VERfICAL•••••••• ••• ' 4 . tS
lD'~2'll ~ ~IL~. 2~W. 1 1 ~~~, • • • • • • • • ••• 27'. '~ COSHCRArT 11- 4CD I '~ 4 £L~EWT a £AK •• . . ..•••• III.'~

SAMTl!C n-H2 ~ H.....""ELD. 1 .~ II . I ' H£II ••••• • 2H. '~ COSHCRAPT 1 ~- lCD n il I £Lf:lIEn Bu.It •••••••••• IU.'~

SANT£C ST- I H F" HANDHELD. I .S II . If "EH 2~2. 'S COS HC""" 21 _ I CD UH l ELDI£NT au." I eJ. ' S
1"t>< P<> S-I~ ' H HAHDII ELD. SII , I ,, £H 24 2 . ' S CUS HCRAF1" 2. - 4CD 21 " 4 ~LDlEIIT B~M 2S7 .'S
TEM P<> S·IST S~l S IIITH 16 ~ £Y TORE PAO• • •••• •• 26 S.9S CUSHCRA'T 41 - 2CO 4&" 2 £L EH £HT BEA>! •••••••••• 271 .9S
Ttl'T£C 1S'I 'H HMOHE1O. 2 . S", II HtH 262.'S HI " I- PROD HQ- I ~H -2'" HI" I QUAD•••• •• • • • • • • • • H ..
•••••• • • • • • • •• •• •••SUP.. S.EC IAL••• •••• •••••••• •••• Hfll l - PROD ' - 24 6,,-l'H 2 ILtHENT Bu.It •••• • • • • •• l l .~ 1

TDlP<> S-I rJI " ....""tLP••• W • • ••••••••• ••••••• n ' .", HIIII -PROD C- 4 U - 21" VtJlTICAL••• •••• • • • •• •••••U.2~
TtHPO s-IT s -I ",TI 12 'IT TOHE .AD ••• ••••• .• I" .", WILSOII IHACOI ST-II 11-2'~ I £Lt • • u.It ••• • • •• I 'l . '~
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moonbounce. ATV , packtll . lIdlo. IItC., aoo
many ar. membera 01 AM SAT. t enen
COO8\' IomtI of lhestl apeeial a'aaa In
anofher column.

UndeI lhe ZL Iicansing Slruefu'lI, there
la a non--MQr$8 license a.ailablll a5 oul·
III1Bll pr.... lously In thia column. Thasa T
calls. ao-n.med a"ar lhe fi.at len" 01 the
a ullix 01 1M Oflg"..al calla issued to nocono
Morse Uce ., !! IS, are able 10 ope<ate lhe
bands lorm 51 MHz upwards on all fT>CllM
excepl CW Appro xlma la ly 33% o f Iha Zl
amaleura are T CIlia, a oo these. plua lhe
VHF enthualasla lrom G.ade II and I opel'

alora, makll lhe VHF I.alemity qulttl large
in compa.ison with the lot.l amal_
POPUlalion In N_ Zealand.

The most popula. o ! lhe VHF bands arll
6m. 2m, .00 the last-g'owlng 70 ern; all
the o lher VH F/SHF banda are all'lIeling
the VHFaxPfllimanllll8 who ara hen to
_ whal can be built and OPtIfllted on
these higher bands_ Six mel..a is. of
course, tha VHF",'s OX band .nd has
btIen mllde a•• ii.bllI only to the G.ada til
OP/II'alOfS in recenl y<la.s. Pr.....ously. they
_a conlined 102m upwa.dS. bul an
amendm.nl to the Ik:enalng struelu.e a
JlI4I' or so ago enabled the Gradll III II·
eeneee to use a amall pa'l 01the 6m baoo
also.

Two met"a ia Y8IJ POPUlllr. there b8jng
a -.err IIlficlenl netWQll< 01 2m .-.-1_
Ih'oughoul the country. giving .xcellent
coveragll lor mosl areaa. Ther. are al
plaSenl 30 rePllate.s in lhe North Island
and 16 In Ifle SOUlh laland, plOYlding ...
tenai,. C(I¥er"ll8. The .lIPtI&l.. ollset fa

600 kHz D/UII(X' minus. nagali... below 10&7
MHz and positi,..bcwe 10&7.0!I MHz.lSee
OOX lor the 2m '&PElat", and slmplax Ire
quencies,) Zl r&PElater'. unlikll Ihose In
North America. do nol ....ve • ON iden
1IIlCation (X' Ii"""" built inlO lhe4. lnala lla·
tiona.

70 cm is In Its inlllncy In ZL However,
Ihere a,e 8 .apa.lllrs in Iha North laland
and 3 in tne SOUlh, localed mainly In lhe
main mel'opolilan centers wllh a couplll
01 excaptions. ThIS I.equency is IJec:-om.
Ing -.err popula, _tI II is IIvallabl. aoo
will spl.ad fU"her aheld in due COUrH
(see box).

VHF be/lCOfl' also are ope.ated by IhlI
va.loua clubs (Bra nc hes) th.ougihout Ina
countty, ranging f.om th.ee on 6m to two
on 10.25 GHz Ind one on 20&.20 GHz. In all,
Ih"'l1 a'a 32 VHF beacona. including onlI

lonaly lOrn beacon on 28.230 MHz located
al Upper Hutt . near WlIlllnglon.

Other VHF act iviliBlltcaflllftld Ih,ough
the J"r'a progo-am include VHF/SHF con
tests: 2m, 8m, and ot..... eceetue Iraq....".
cy contesta; VHF/SHF Fla ld Days;
VH F/SH F OX Weekenda; and p.obably lhe
highlighl o f tlla VHF yelIr , lhe VHF COn
....Iion held on Easl.........end (in a d ll·
lerenl ci ly each yea', _. VHF enthu
alull galher 10 "Nog and Nosh", dl....
and dance. s-ociallze. aflend lecllnlc . llec·
lurea and dlImonsl.atlona. particlpatll In
trlnamiller hunta (lox hunlS) wllh "lll"loua
Iwista. • .11-. blindfolded, {ltldtlelrl.n. lalk·
In, a MOf)Ile Rally . vaflOUa of""" /IOCial and
VHF..a/lOCialed actlvltl". and, 01 COUlse,
Iha uaual Irade dlsplaya aoo Ihtl lnev itllblll
"T.adlng Tabl..... Last year', convention
al Chrialcl1ufch attrlleled VHFtn I.om
Cook lalands (lK) In lhe "forth 10
o.-tltown (lUI In IhlI SOUlh.

This ysa.'a convention is a t Auckland
with lhe theme, "Space Communlca·
liona"; If haa a lull program 01 lechlllcal
leetur.. on lhe COO ......lion lheme sup'
porIed by WQIl<ing demonslraliona .nd
leclu... on amaleu...I9IlIte aoo moon.
bounce techniq ues , aa wa ll as the uau.1
rOUnd of social activities.

BITS 'N' PIECES

Mol. ITl8fIlbeIs 01 lhe Zl. OJd.Tl""""

390

'"

'"

16,5

2,131

3.195

'.'"

,....

'"(World Record)

'"

16.296
(World Reoord)

'....
18.630.9

(Wortd AecOfdl
373.1

VH F IN Zl·LAND

The VHF __ in Zl is Y8IJ much .Ii....
Amateurs ara aclive In operating and a.·
perimenla tion on a ll baoos, && can be
.....n f.om Ih. Zl Am. le ur Radio Records
Chart In the box, Zl amalaura a'e doing
lheir Ihlng wllh VHFISHF &J:penmenta·
tion; as can be _ I'om lhe AecOfd
Chart, lUI hold at leaal Ih.ee wortd
records lor three di ll.'lInt Irequenclas. Zl
VHFtlfa are also actrve in a.laliite work.

no ma tter where he .esldes, he retalna IhlI
original call issued. The only 'equlremenl II
to nolity lhe 'agul.IOfY boxIy 01 any change---The Gradll il operalOf is tIIllillad 10 oper,
ale on lhe baooa 1800-1950 kHz. 3.5-3,11
MHz, 28-29 MHz, 50-51.15 MHz. a oo all
DlInds &bcwe 51 MHz, on . 11 fT>CllM. ON In

cludtld on """ VHF band:a.
GI_ I ill Iha lop grade 01 amal_

rtoense In ZL; to obtain ItlIa license, II is neo
U llllry lor lhe Gr. de II OPtIralor 10 ha,.
opera ted on lha 35--3JI·-M Hz baoo under a
Glade " IIoenM lor a perlod 01 12 monilla
and 10 1\8,. had more lhan 50 contacts on
11\81 blind. In addilion to lhe operating
qualillcation, It la '-lIIIry 10_, by a
lurther MOfsa test, llIal hal ahe la aliit
capabla 01 sending aoo .eceM ng 12 wpm
under the same IBllt condilioN as before.
~ielInta ..lislylng 1'- requI......,la
a'e g.nled a G.adlIl e..tlllcala which ....
tilles them 10 ope<a le 1111 bands aoo 1111
modea allocated 10 ZL amaleu'l.

The lheory .......NllioN .,11 conducted
by the New lNland Poel Office In ...no...
tlxamil\lltion cenltn Ihroughout the _

Iry. IwIce each year. on lhe lilal Wed.-.
da ys In March a nd S8Ilternber, belween
1:30 pm aoo 0&:30 pm. The Morse IMI can be
ananged anytimll dullng lhe yea.- by mak
ing an appointment with the Radio Inspec
Iws Offloe in your local aree and paying
I"" ex.mination lee 01 SNZ6.00 The lee lOf
Ifle theory e xamlna tlona a'a SNZ13.oo.

''''''''

1/31182

1/31182

H"'"

,,,.,,

Zl.lTHGIP to ZL2BFCiP

Zl2TGZ to VK2RU
(Ausl," II.)

Z\.3AAD IQ DL9KR
('\'Vest Germany)

Zl2TWSIP to ZL2ASFIP

Zl2ARW'IP 10 ZL2TRVrP

ZL2HP 10 VK5BC
("'uSlralia)

zu AlA(Zl2AZS) to
SM7BAE (S,",lI<len)

Zl2ARW'1f' 10 Zl.lSJPIP

Zl2AQEIP 10 ZL2ARW'rP

Zl.lTHGIP 10 ZL2ARW'rP

Zl2AQE/P 10 Zl2ARWrP

ZL1AVZ 10 VK2 BON
lAuslraliaj

ZLlTHGIP 10 Zl2ARW'rP

tha Ra diO Inspeclora Branch In eecn of
lhe 17 PoSl Office Engl.-Ing Oialrk:ta
Ihroughoutlhll country.

The N<J¥i<» liQenae Is _Hable lew one
yf!ar only. It U1nnol be """' ,",ed, only UP'

graded. The ~lIic requl'ementll to ~$$

the Novice Bum a ra:
• a almple written examiNll10n In ele
mentary principles of electrk:lly and r-.:lio
communialtlons,
• a writt.... axamiNlt lon on the R-.:!io
Regulations aa Ihe y pert ai n 10 Iha "'m•.
teur Service , aoo
• • MOfIIB lesl , sendIng .nd receiving 6
wordS. minule 01 e.ch lew3 minulBII; lhe
rec:e;vlng IBlIll\a.lllo be wrill.....

... hili pan In e ll th,ee sec:tlons .bove
antit lall t he Novice (callslgns with the firs t
sullix I.tter N. e.g., N....... N"'B, etc.) 10 0p

erate ON aoo AM, including SSB. on lhe
bands 3525-3575 kHz and 21l.1Q-28.1IO
MHz. wllh the rest ricled powet 0110 W In
pullo lhe Iinal slage,

The next level. lhfl Grade III license, Ie
quires a wl lflen paper on the theoly 01
electllc ity and ,-.:lio communicalions as
wel l .s tna paPfll on Radio ReQuI.hons.
bul no Mor... lest. The Grade IIIllcen_
msy operale on all amal",,' banda above
51 MHz only. on all modas excepl CWo The
callsign inued 10. Grade IIllicen.see haa
lhe fi.st suffix Ie".. aT ew U. IdfIIIlllying
him .. a VHF ope<.lor.

To plog.en to a..de II. 11"11 GI.de III
operlllor needs only 10 pan. Morae teet.
OOlh sending aoo receiving.•, 12 wpm .
ead'I lor 3 minutes. lhe .ec:e;vlng test 10 be
wrillen. A pa$$ 10 Grade II brings t.... 11110
c . lion 01 a lUll callSiIln. eil...... Iwo·'aUer
(if onlI ia a••llablll) or a th._llltter onlI.

wh ic h the erneteur will ho ld lo r lila whlls l
licenaed within ZL Pr.....ioualy. ZL ama·
IBIn Cl\&I'9Id caI~ -. !holy e:t>anged
lhai, residenll&I addrflSS 10 _!lei Zl. O;s

toct. e.g. . I, 2. 3, Of 0&. B<rt alnce 1960, call
signa llaoe been allolted on a Ilia baaia. a nd
aa long liS lhe amaleur pays the licen... lee.

.....ATEUR FlAOtO AECQAOS

M. rch I llt13

InlerNlI

Inl...,..1

Inl..NlI

Inlernal

Inlemal

InterNlI

Moonbounce

MoonoouIICa

- ,.
""'...........
146.65 146.05
U6.10 146.10
'46.7~ 146.1~

146.80 146.20
146.85 146.25
146.90 146.30
146.95 146.35
147.00 146.40
147.05 147.65
147.10 147.70
147.15 147.70
147.20 147,80
147.25 147.65
147,30 147,90
147.35 10&7 ,95

c..lllng

'-

-,.,....
,m

'".........
ess
'''''"",
m
no

'"",
'"~_.

"'-
60&7~ 146.0&75
6525 146.525
6575 146.575
7of2!l 10&7.0&25
70&75 10&7.0&75
7~ 10&7.52~

757~ 147.~7~

TO CM REPEATERS

AND SIMPLEX FREQUENCIES

FlapMI... FlapMI...
Na _ OuIput Input

650 438,50 433.50
855 43II .SS o&33.SS
860 4311.60 0&33.60
865 4311.65 0&33.65
670 4311.70 0&33.70
87~ 438.75 0&33.7~

Slmpl&J: Ha _ Frequency

330 0&33.30
335 0&33.35
340 0&33.0&0
30&5 0&33.0&~

2M REPEATER
AND SIMPLEX FREOUENCIES

IIlawell know n Illal amateur-fadlo operatora can talk eu 0WIf the WOfld. However , th..-e a'a a ma teur banda In the Very High Fre
quency (VHF) apeclrum-abcwe 30 MHz- wh ic h 'equl'lI apeelal ellorts 10 CO'I8I diatancea beyond lhe horlzon_Alao. lhe hig.....
lhe lrequency used, lhe more dlllicult convnunlcations become. The lollowing are VHF.ec:or<b held by N_ lNl.nd _teu,·
'lldio operalOfS. The calla ign In pa.enlhesis la lhe Curtenl callsign held. and ff> Indiall.. porIabla ope<.tion.

Ba nd Recon:I 51.11_ Oa lll Dlat. _ (l<ml
6 MeIers (lverseaa Z13N E toVE1"'VX 11/16180 1~.SS5

(52·MHz bandl lCanada)
2 Metlll8 lnlemal Zl2ARW'1P 10 ZLlSJPfP

(1« --M Hz band)
2 MellIno

(14o&-MHz band)
2 Melera

(l « --M Hz band)

m=
(0&32--M Hz band)

m=
(o&32· MHz band)

70cm
(0&32-MHz band)

m=
(432--MHz band)

23cm
(l296-MHz ba oo)

23cm
(l296--MHz band)

12.5 em
(23(lO.MHz band)

g,m
(33O(). MHz ba nd),=
(S8(lI3-MHzband),=

(10.lXIl).MHZ band)
1.25 em

(24.lXIl).MHz band)
The VHF fBCOfda artl admini"ere<l on behalf 01 NZART (Inc.) by H. N. Wiggina ZL2BFR. All clalma mual be made In wrillng 10 PO
eo. 1718, Pal"*Ston "forth, giving f.equenc.... date, callaigntl used, locations of both ala lions, and conlirm«l ";atllnca.
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o INTELLIGENT INTERCONNECT 0
1be CES 520D is the automatic inter
connect with these features built in: Pree
automatic Klentiflel". tone 10 pulse con
vener, progBIIlfIlBblc KCCSS codes, 2
progBIIlfIlBblc independent timen, high
level programmable loll restrict for
maximum protection, powerful secret
code for 1011 restrict override. 'Ibe
5200 is the ultimate in reliability with
proprietary CES intelligent opc:ra1ing

e systems . CD
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o CES Model 520D - the low"
cost, off the shelf, expanda
ble interconnect that provides

e all features at no extra cost . ID

lJ#H, CES aeQ die ..• ...••
fIdwn by .. __ •• •

• witIIQuIiIJ DeIilp..
Dr, t' pu,..Cal.....,. ...

(IOt)m-9t56f'St. 101(_ . denl

COMMUNICATIONS ELECTRONICS
sn:ctALnES,lNC.

P.O. .. 29)0. W_ PIn.. R.J2'J"iIO ... 17S
""'-' t:1051 6olS-004. Ed. 101

(/) ADDVALIDAll0N
An intelligent interconnect with c0m
plete Validation/ANI capability. Add
the IOOOM 10 the interconnect for 0Ya"

2.50 user capability. Remotely pr0
grammeble, use with printer and have
hardcopy of: User ANI, number" dialed.

;, and e lapsod time . IS)

e ADD SELECTIVE SIGNALLING e
An intelligent interconnect with aulo an
swer and selective signaling; even pag
ing. Tbe two most reliable signalling
formalS , DTMF and 2 tone .sequential •
II the lowest cost eyer. Model 520ETT
(OTMf) . Model 520TTS (2 tone se
quential ) features mobile self test. All

<D standard paging groups are available. e

~ --.~~ .

IS.) COMPLETE SYsrEM 9
A complete RCC, SMR, or co-op
mobile telephone system with intelligent
features , selective signalling, ANI
yeriflClllion, and supports up 10 100
subscribers plus an additionaJ 150

\J ROAMER ANI . 0

...127

Now with
GaAsFET
Preamp

CMHz) lWI lWI •
alO ,.. reo io m
14100 m,
1412 ,.. reo so '"1'111 20 ,,,
n" ""

,,. ,. non,'" ees
2212

"" '''' so '"n " G ass..,. ..." '00 ,. aas
"'00 ees.." "" '00 ao ,..
""G eas

1. Mode ls wilh G suffix have GaAs FEr pre-
amps, Non-G sutlix un it s have no preamp.

2. Covers lull amaleur band $pocily 10 MH'l:
Bandwidth for 4 20-450 MHz Amplifier.

1IrSEND FOR FUR THER INFORMATION 1Ir

TESVSTEMSI TE IP.O. Box 25845
Los Angeles, CA 90025

...32 SYSTEMS (213) 4 7&<>591

acc-.U d

:::-n:
10816 Northridge Square. Cupertino, CA95014. (40817 49-8 330

--

• ••.- --.•.- - .- ---

call or write lor detailed specifications

MAKE YOUR REPEATER A WHOLE NEW ANIMAL
WITH THE RC.lJSO REPEATER CONTROLLER

• Linear (a ll model RF power amp wit h
automatic TIR switching (adjustable
delay)

• Receive preamp option. leaturing
GaAs FETS (lowest n o ise figure , bet
te r IMD). De vice NF typically .5 dB.

• Therma l shutdown protection tocoe
porated

• Remote control available

• Rugged components and construc
tion provide for superior product
Quality and performance

• Alfordably priCed offering the best
performance per do llar

• Designed to ICASratings, meets FCC
part 97 regulations

• 1 year transistors warranty

• Add $5 lor shipping and handling
tconr. U.S .). Calif. res ide nts add ap
p l icable sales tax.

• 5pecilications/price sub;ect to change

Telemetry: "data from a remere point", The RC850 Repealer Control lflf o f lers Voice
Response and Courtesy Tone Telemetry.

Imagine asking your repeater about your signal strength or quiet ing, It s transmillel'
power. or outside temperature. With the '850 control lef, you can! Just "ask" it with your
Touch-Tone pad, and It "tens" you In natural sounding synthesized speech. What's the bat
tery voltage? "Twelve point seven volts." Your quieting1 " Eighty-five percent." Transmiller
power? "Thirty three walts." Or wind speed and directiOn. current, devi ation, and more. Silt
teen readings, available at the louch of a lew bullonS, in the most nalura l lormat possible.

Remote VOice response metering gives you r users signal reports, letting them check per
formance of their equipment. It helps yout tech nical group diagnose problems Defore the
trip 10 the ene. And it lets you moni tor equ ipment pertormance, weather condit ions, and more.

The Courtesy Tone (audible signal af ter each user unkeys) acts li ke a " color code 'Of your
ears" . Up 10 ten programmable tone sets can confflY status of the repeat8f. indicate emer-
gency power the tones can even act as a ~musica l S-meter". With inlormation COll le)ecl

automatically eotery time t he user unkeys .
The 850'5 telemetry capabi lities provide in formation lor your users and tech nical group.

It's one 01 the ways that ACe Is changing what repeaters are all about.

DESIGN EVOLUTION IN RF P.A.'s



_.

To ...-l l he~. ttoil HeadqusrtlfS 01
PAAA Invilad .,Iries lor a OOIII..t of radio
......Ieurs· output . T1loI OOIItesl Is inlended
to promote the dasignil'lQ of new short·
..ave .1gs. fM&!iurlng de"cw, and .....11..

f)' .ppsrstus. Besl designs.r. to be putIIl

c!Zed Ilnd ....nufscl.....:lby Poles resldIl'IQ
Ibroad. T1loI conIl6I .Iarted Sllptemt>er I .

1983,.nd ends Mardi 3 1. 19&t. On~
31sl, lhe jury opens enl.... and o--ally
1¥.lustes the documenl.lion furnished.

Then .t • """'lId s lsoa 01' ttoil OOIItesl an
I ..... .... mots eatsfully _Old. [)set.-

sions on rwults made a l a n ••poeltlon
olall t.... bell ent pictlad sl lhe second

Slage. The finalI~" Is based on:

. ........ of "'Ace.

. lTlClOef ,lily and Orlgl ....llly of solution,

• UN 01 homernsdot S'"lIS -tlI....
• prscllcabilily, and thll
• ctarlly of doto.rmInlslion.

T1loI TechnIcII Commission of PfW
looI<s forwa rd to thll reautts of t .... 00II1..1
New solullons 10 equipmenl problM nl
sullable lor publication In m.gazl..- a ....
booI<s would be Its lruit. The TechrlIc.I
CommIssIon hopIII thlt _ of ltIIIlnnt

vations will be carried to production. ThI:
would Implove suppliell tor h.IIms In lit
land.. l'hets .... quit•• 1_ 1 .'lI .... ..
shortw_ squipmanl in my oounlf)' , ..
Ihs 00II1..1 Is ralsIl'IQ _ hopI of mor
and bell"" squipn'W"ll.

shIp 1001< place on J ...ne 11th .nd 12th In
I.... Youth Palsce in Cr;oc:ow. S->t_
compIfjlors enlered the c:ontesl. Jw.f
Czystowakl SP3JHT, befOts Adam So.ocI\
eta SP90H, won t.... q....llty <;Ompelition
(recepllon end Irs nsmlsslon). JQlftf~
tOW'5ki. before Andrzei Slkor'" SP7OIJ,
won I". receplion~ COliO()Stll1on, but
Adam &ocheta .... befter thsn Jw.f
Czy$lowaki in thil IISnsmlaslon ,~
competlllon. Jozef Czystowskl goolned an
.ovanlsoa _ Adam &ochet. in the gsn.
_ dassiflc.ltion. Among ;.nor.. Jacek
Su.ro SP-0022/KS .... ttoil besl. The Gar·
zrM Wlelkopolski Seclion 01 PRAA won
lhe Ilrsl pi.... among sll teams taking part
Inttoil~p-

Constant iICImly sponsorad by thll
Headq....rters of PAM, not only In thll 01·

ga.niz.Uon 01 competilions, fTUlk.. lor ttoil
"MViIll ol r..:llo ciulla In Poland, but not
wllhout pootJlowns. Some time -va ill I,..
h.IInd at po_ing new clubs was given.

and thiS' ! 1-.1 to stimul.l.. I". work of
hams. Some new little c lubs 1t.1 lried 10
J)IddIe their own canoes were born in ..
cent )'IllfS. but not always did they gel

along with aech IMher. Firsl and lor......-t.
lactc of equipment did noc iIlllow them 10
p;ock on .1I11S11. Furthel"".,.S. result
of ttoil~ of PRAA in 0e0amtIer .
1961 , lies ol triend$hip bet h I one radllo......1_ end another __ broklO.

IroIEWS FROM POlAND

Tllit I0OI1 important -"or~ by
PfIAA (PotlsIt RIdio Amaleurs · : .•
t~ in J.... 1983, ... the TIIlegnlpl'ry
Champlonsltip of PoIancl. T1loI Champion-

POLAND
J"'~ Szymczak
18-200 Bislogsrd
8uc:lhm.......

I'm rw.lly " OI""" II'IQ ......1 I'm gonna
!letl.., witIL Time Is critical ; winter Ie c0rn

Ing. and sines I ....... only ttoil ....ends
__ (wllh my I.ther celebratll'lQ his
m.,- birthday and ttoil CO WW 00II1..1

both on thil IISme ....end), I'm getting
/usl • III1Ia lanse.

I ....... 'l. ned through thll yeaf1l and
h'Om my own .........lCeI lhIt rm ab
solutely noc the only one sufferll'lQ !Tom

Ihllt kind 01 ool..nes. snd since I tllve
managed t toil previous IIUSOtlS, I protlably
will m..... It this lima as well!

Haoe. good 11m., and work IotIlS gaod
Ox, will you?

"..'.'1'

L.A8CJ a nd lhe lal. LA1K1, -.. lhe maJor
llOIA'Ce of Ilrsl.ftsnd OX InfOl1'l'llltlon,
always ......01 . checl<'ng any rumors and
pusll'lQ thll word rapid'y around 10 an
ot hers . Earlier last year he was sleeted
presldenl ollhe LA-DX group'.nd he fNl·
Iy d 1 oed to be the IIrst choice 10 hold
the _I.ft. 1M" dMr LAtKl.

In NorwillY, I""'. Is --., lillie news to
Iell right now, but~hll'lQ _ 10

point towillldl. • good season tor Iow-tlsnd
OXIng. W6s and W1s . re stSlll1'lQ10_
llIroul1' u _I . 1 this lima of t.... ,....
_ the IonQ palh . And the cold and snow
h.ve QOme .. ...n. Storms .re brsal<il'lQ
__ t.... courtlf)' , and the hamS .,.,~

busy get1ing the IMI ani....... UP. so
everythil'lQ Is /US! normal .

Spsakll'lQ 01 antennas. 1'Ie been trying
to gel . good one up lor IlOmslers, but lhe
IlotIIsll ClIf1ain doesn't fMlly -. 10 be
lhe right one on my poopsrly. So ...•... Iry
II'IQ 10 finish gettil'lQ up thll t 508 ~1c.I1

soain . nd /leve .Iready found OUI l/lel a
1...1i-slze, two elamenl QUed IUllt I\&ppsn$
10 be • nttle bll too Isrgs lor thll propIIM"1,..
sines ttoil t......in is sloping on one lllde
(and, 01 course, t.... IIllI-. I' a lill lfl 100

hard 10 ITlCJYeI. Now t.... planning macltine
is fNlly running at lull~ Iojpoin_ lor.
fnionI.qoad. two 111-.11 dllfta-qued a lthls

his p1opei". At tf\at lime, the KtMly on
llG<neler Dl(ing was raltlel' low all _ thll!l

workL Only . lew had d lllCOWl'ed thfl_
dertUI OX openllllJS occurring on 80
met... So his efforts ,..lly ~kl off. You
lItill ,.,.., "- him on the~ bands, but
only ocx......Iy. _Ihough .... doN.
good deal of li!!tenlno- But I can an ur.
)IOU thel II • r.r. one QOmGS up, he'll be-Mostly )IOU wiY find him -.ning the
20-, 1!>-..... l Oomeler '-Ad!! -.y thol'
oughly, e nd II . new one Is expeeled, he'lI
be ....11ed 10 1....1 d\alr IIlI he works him.
TNs Is QUile unditmardllble 1Jlrw;e he hu
put so mudlllffon Into~nglhe OXCC
ttorlor Rol l. His slandlng as of l4<wei nll""
15th WU: phone 3 18. mbed 320, and c:N

"".
.........,.~ It~ himMll. Dally

work Is wIttI .. slrcrsn oompany. the
BrUltIOIII'l SAFE . Ini.-, . s • Senior
E.ngI.-. BesIde hi. OXlng .nd work, he
Is. passlonste hunl"". and he and his dog
... <WIly msI<Ing It quite _Ie tor
wiklll,. during lhe I'v>tlng __ up In
lhe mount. lns.

Ons of lhe moellnt_Ung pans of the
story sllout I.A3Xl hu to do wllh the kind
of os- he Is nlN'IinG. ...... It Is: • 0nII.
Tft.7 with fJN.7.-not. 'ffo, MN-VOO t.........
• hono&tlo.w U...r giving lhe legsl power
of 80lI Walta Input. and . Hy-Gsln THllOXX
lit .... to be . __• • 11111-.11 mong.

t>snoJsr wi th a 17-met. lloomf wllh .1_
helght of 21 met... On lhe lower bend, he
Is now /Ullt ....nnlng a 4Gmeter llloper
whleh Iw, with hl$ (QQ I...... manages
10 run with a talo1y gaod _ on ltle 011'"-Swin hat. In many,....... logether with

•

Tltean_. ant/rwJdIf _oIlA3XL His QTH. _01 tltebNllfl HoI-.,.higIt up on .
hili,

CIutl '- ..."... the ............ th8y

~Iiry!of~ c.ttflclot.-congnotv
latlona to lhem ell. They .,. ZU 8m
forbea 2CM. Bob Wright 2FX, Jim FllIh
lGF, 0.... ShetA_d 21<.0, Jp CrkI<ett
lOY, Joo:::& WhIts 2GX, BobG'I 12ACG.
C.tU'l er....toro 2JV, DlcIo; Tout 2PO, Roy
Yorll8 1W'f, end 0_ ",.,turton .U=.

Silent K.,.. of _I mont....... Nor·
"., Walding ZUGZ.~. 11l83,
Peler Rull oeet1ilcl Zl2TY, OCl.._ . 1883,

Ted Pratt Zl1FY. March, 1983, and Jack
Parmin'... ex-zL2OU. aged 83 (who rell,..
qulVwl his call two ,-. ago 8fter
......10 It 8Irlce 1lD5j, In SepI•• iba , 1.:1

NORWAY
B;om-Hugo Nt LUYJ
H-3f20AIldlJtlu
HOlWay

.... plami... In -n" col pte-
_lion cI HoI oMgian OX- boIn:I
10 came, WId .... Is the ,... or& I .".

proud 10 Ilf-.t 10 )IOU my good tnend
SIoeln o-.tad lA3X1 from Uerskogen,
40 km -.0111 cI o.to on ....._I 01
the o.k> tIon1 ..... forty~ _ .
oed -.tth two _ ... II'QW'I k*- "

got hi, IloenM In 18l52,got tllot (Q'8 of OX·
Ing In 1~, and ..... _ -.1.- t.«I
toI.1y~ed10 that pM 01 the 1'Kltlby.

""-'d 1851.... hIo _I-wIg 'Cl the
~. pl'Ior-. o.nd wlttI tQ ll.'.idous
signIll from • rtlombk: luetched eround
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conlarenca will be held In S.....atI, whlla
tha NIl of EOXC &4 will be In EngII.,.,

WI 01 the Swedlllh OX F...tlon _
--t p....«IIOI" Ihl. opportuntty 10 WOI"Ir
togelhar . llh Aadlo Swadarllnt.....tlonal
In arr.nglng lhe 1984 EOXC conl......e4l.
Duri"'ll lhe 1111lla, participatIon In the OX
Partl......,'. deelilled. (Ina ....". 101" tN.
Ita baen thaI many .....OX-and Ita
tIon .-pi IIal*- ""' cr I ,n Ir'Ialaad
10 patllctpat. In the EOXC conf81erlCM.
To some deg.... lhe EOXC conl.811C11
have "competed" ",nh our OX Parll.
mania. Thl, I. _...."..ny _a.. ¥VI'
~ to be abla to hold the 28th OX Par·
I~ as pwt oItha 18ttl EOXC coni• •
_ WI hopa to eombIna the .1jo,abM'
atmoaphere of pasl OX Partlamant. with
the somewhalla.ger EOXCconference.

Welcome 10 Stockholm June 8-11, 1984t

Ing amal.,..... radio at the forefrorol of the
,t.te Of the art .rod losterl ng Inler881 In
teehnlcai aehl.._.1.
~ wlaNng to nominal. a candi

date kit any 01 the a-..dil ahouId do ao by
writing to: A.1Ids Conwnitt... Dayton
H.........tiorl, Boll .... , O.yton OH~1.

The nomlnatlon(sl should provide ..
much Information .s poMible .rout the
io llli¢do"lCs~ arnphaslzl"ll the ...,JQOhp

pliah".". "",IlyIng IhIi a••dC~ The
eloai"ll date lot' IlOITlinallons .. Apli ' •
H....

73 MagazllJ8 • March, 1984 139

ate. The Swedish OX Fader.tlonpr~
regular OX programs, broadeul via the
Volea 01 lhe Andae (fn18lllw) and Oaul·
Khl.ndlunk {Fadaral Rapublic 01 Ger·- ,,,

Member c lubs a 'e s upport81:1 by the OX
Feder. lIon ln different ••ys. ex.rfI4)l.. of
these acllvlties are: supplying parT'4)Nata
about OXing. produc:IIlQ taPe ' dlngs
...cl slldeit to bit used . t Club inga.
QOj ing matarial tOl" • OX eoo.ne kit
begln s. etc.

The . nnual meeting ol lhe S.edlsh OX
Feder. t lon, the OX Parl iament, will ba patI
of EOXC 604 (the Eufopaan OX Co<n:ll
1984 conf~ III StOdrI'lOlm, J_ 8-11.
1984~ A' the OX Parliament, the mM'Ibel .
of the board of d ireclors .re elec:ted ...cl
decis ions .re made e~nlng fUl ure . e
tivitles of the Federallon. Thls part of the

AWARDS
DAYTON HAMVENTION

ADDS NEW AWARD
The Dal'lon~tlon ill adding ....

0Iller • • Itd IhltI ,..,. The _ani will ba
gtwaro kit tedlnlcal ""eel....... II will go to
an indMduaol mak ing . slgni llcanl conln.
bution to amaleu. r~io In lhe lec:tlnlcal
field-

The coveled """'I.,..... of the Y.., alld
Spec,,1 Adli" 81'." • • ards haw long
~ a Ilxture 01 the Hao"'811l1on. The
• "'ard kit leehnlcal exeellanee will round
out lhe • ••rdS by 'ao»gnlzi"'llihoae keep-

THE SWEDISH OX FEOERATlOH

The &-'ish OX Faoerallon ill the ....
llonal \lfTltQIla (Ir{IIi'lizatlon tOl" SW8l:lish
OX_ • ..., OX e1uba. It . .. oOQInally ...
la blished In 1956 a "" reorganized In 11169.
II has more than 1800 Individual memberS
.Ild some 40 local OX cluba.

The Fader. tlon publi.... a monthly oft·
Ht1Jfinl81:1~ Ifl SW8l:lish, E"""'·
,"'"'. Through -oX.Kop,R &-'ish OX_
can buy report lorms, boo""• •~_ ..

a ... 8 (lp8l".tOf1l-........ abaofe,
with no more than 300 W. tta output .

Cia.. C operal ors . re a llowed 10 UN
stations . llh mulmum output power of
ISO WaU' with _ 1Im1tallons QOj lCei n.
Ing l raquaneieIt and emlHlon typea..

Class 0-...... as abooe, with roo mora
lhan eo Wall s.

However. the c ritical pojnl ot th is regu
I.tion I, the lacl that. ham having a n AOf

B dasa I~ cannoI usa f~

...cl amlMlotl~ ..... the other c:aas.
• earl," follOw$:
. on 40 meters-A...cl 8: 1.000 10 1.100
kHz, Al A, F1A; 1.050 to 7.100 kHz. A3E,
C3F. wh ile 0 el..., 1.000 to 1.050 kHz,
Al"" F1A, A3E.
a an 10 rneter$-A or 8: 28.200 to 211.700
kHz, Al"" A3E. C3F, F3€, F3F. _Ie C
daM: 28.200 to 2lUOO kHz, Al'" A3E.
F3E, FJF•...cl 0 e l...: 28.00 10 28.lOll kHz,
AI .... FlA. a lld 29.000 10 29.100 kHz, A3E,

"C

SWEDEN

NEW lANDS AND 110 II£TERS

ManyI~ _ aaked for the ... of the
__ bIIndI.rod .Iao 160m bu1 _ -.-1ICIt
lucky, lhefl suddef'liy the good.-. came.
(A. lhey .." beiler t. le lhan.-q So as
of N<:>vo8l'obei 4, 1983, Pon~ hamI
are .lkMed to WOfll. the .- baflds, ..
.... as 18Cft1 Ot\. MeOtldary bull, accor·
ding to lhe following: 1.83ll 10 1.850 kHz,
10.100 10 10.150 kHz, 18.068 to 18.168 kHz,
24.890 to 24.990 kHz.

Ma. lmum outPtlt power lor any of thMa
bands illIt) W. tta, ...cl mlaophol_ musl
be kept out of the I1gI, that .... CW only,

Best 73ln1m Portugal.

SOLOMON CSLANDS
Solomon 1aJan.n RMIfo S<x:Iaty

PO 80.'1
HoIIi...
SoIomotI III.nrh

" poelage at.mp l&lllu.lng amateur •• •
dlO has boleti isauad by SoIomoo, ISlands
II part of their Wor1d COtntnunieatlons
Year _ ' II • ....., on [)ao:;.,,1bet t9. 1\l83.

The stamp. 'aalurl"'ll the SOIoino" I,.
IIondl Radio Society .mat.... I tation, call
s ign H4tS1, Is av.II.b1e on . speelal c0m

memorative c:over. The prlea 01 the ec:wer
I. USS l.oo, 5 IRes. or equlvaleolt, 11lelud
l"'ll poslage.

The COITIP'Me WoOd Co!ownurlieallorls
Vear set of three coven 'Mturi"'lll lolal
of 8 s lampe Is alao avallable.t • coal 01
US$lI.OO or equlva lef'lt. Includi ng poe l• .

All order1l should be lorw.rded to the
Solomon lalandS Radio 5oelaty. addreM-

PORTlJGAl
Lull "'I~ de Souu CT4U£
P080x 32
S.J~o do £"0111
2785~1

Here _ ... once -.gai" 10 giw )'OIl

_.rout ham 8Ctlvlty In tnia COUlllry.
In my Pf"\OU:S 001 ........, I WfOIe sbouI reo

eiproc.l .g'e.ne<lt. 11\81 .... have ",Ith_.1 countries In Eu.ope, Af. lea, .fld
North ...cl South AmerIeL Hoae'81 , on
~"t... 11.1983, M Import__I"'ll

. .. held '" Lisbofl with the Spanillh ...cl
Port~ 1lO"""....... .. s, ...cl a reelpro
eel .ll'e.ne<lt . as . Igrl8d on Ih.t dete
. ilh th is IleIghbor oountry_

Wheo'l~t;"'ll • I\8m I~ urder
reciproeity.)'OU haw to send the foIlowi"'ll
Iflformlotloll with the petition: -. call.
d11la 01 bit1h. nation.lIty. pl_ 01 birth. I.
t"-'I name, moI,-". name. prof_loll.
plaee".yI"'ll In PorIUlI.I. number o f prtt&
ent tleer>aa. validity. p . n por! number.
pt-. 01 '..ue, ....Iidity 01 the pa.sport,
and dat_ 01 opw.11olI in Portugal.

AIw.ys ,.,.tlbet that under the red
proelty rules only 3D days • •• 1Ut1lc)rl.z8l:l,

.nd • ca. teglltr.tlon i1l,imber Is l'IIC8I

lit)' lI.l'I'lObIle "allorl II uMd. PIe... ad
dren.1I thl. to REP (lARU m.mbefl" AIde
doiI EmiIlOlel PorI"lIO__, FIua O. Padro
V. ' 1-4. 1200 Uaoo.. Portugal• ...cl In.
elude USS30 lor .xpanses. Finally, do not
lorget a XeroX- of )'OUr pr_1 ham II·
cetlN and paslport .

Class A (lila~l) hamI are . lkMed
opefIite_l_~ stallons with.
.._ output~ 01600 w . n s III _

,"""'l.....s. w>ee "-"d.

NEW REGULATIONS

Duri"'llihe WCY _ eeIebt.18I:I1n li1S3.
PorIlIgr_e hamI had lhe opportunIty to

reeeiw lhe IlfIW Regul.llorll lor the """'
teur ServIe4i, In lorce linee July 21, 1983,
.nd Issued by the Mlniltry ol Communle-.
tiona. Its conlents .'.aoconl~"I....
lUll)' lilld OUI tl\8t It does not haw all t""
.... ,••t ar')' buies 01 good ftlOUIallona;
thiS cert.lnly II dua to a lack of koowlec)ge
)! the .mateu...~lo 1lobb)I. For e . .....-,
• The output pcl'IOI'8l' .ttrlbuted 10 the dlf·
..... e1.n.. is Inoomc>&tible with lhe
tqUipment ...cl QOj'''-''' .....Il.ble 10

M,.
• RFI .nd TVI-thls eh.pter Is . bil coo
used .nd hard to ut'lderlt. rod , Aecording
o the rulee. lhe ham has I.,. h~t ..
;p)nSibllity ...cl i$ c:I'Iarged with fiflding
lOIuliOns, lnc:ludl"'ll payme"t lot' deAc.
°be eonneet81:1 i" ..-IvI"'ll equipment .
Ve do not haw any government Instltu
Ion I U""""l lng tha producllon or the
...nulaeluri"'ll 01 eleetronie or elec:trle ap
...1...... ThIs tMans that n;gn.pu.s filt..
,other such de. :.. are ul~cm uud In
ueh equipmant_
t We ... not allowed 10 use . 11 the el._
a of eml..1on for the Amaleur Serllca,
nd permi..1on to UN J8E type ..........,.
• The subdivision and .- 01 the allo
tl81:1I~~ not oompfy with
.. LARU Region 1 blind pl.n (HF), which
•p<ac:tieal In lhe countries of that regloo.
' 11 Is inexplleable th.t hama . Ilh higher
... I~ cannoI opwate lrequan
.. llIoea18l:l10 lower e1e" n , wtoidl _

I UIoIi:I befora 5uparicwel·.. n have had
kIM of ptlvIlages.

Aeeordi"'ll 10 the .- .....1_, """ haw
.. dl" erenl el._:
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$59.!
UU

s.se
$1.00

---J. it .....-600 MHz

PRESCALER

E ~lend the range 0 1 yo<
counte r to 600 MHz Wor.
"" th all counters Le-s, ' h a
1500 my sen" tl ~.ty spe<;l ly
10 0r · 100

WorOO. tested. PS-18
KI1. PS-18

CM" '
fino... ""....'_ ..,on ''9'"
..... J.....,

OplO 15018101"$ - 4N28 type
O plo Rellectors - Photo dIode . LED-_'_I"C", ", _ al ' -.
.... .. _ ........ R 10<11.

30 W.« 2 mi. PWR AMP

SIm p le Class C power amp teatores 8 l imes power gain 1 W

lor 8 o u t . 2 W In lor t 5 o c t. ~Wln 10r 30 o ut Mao ou,put 0 135'
IflC tOOlb!e vallO!! . c omplele .....th all parts . leSS case a nd T ·R .et:l
P A-l . 30 W pwr a m p k,l $24.!

T A-I . AF sensed T-A 'l"lay k it 6 .'

SATELLITE TV KIT

RF a ctuated relay senses Rf
( t W) and closes o eor relay

for AF sensed T -R relay
TA-l K,t $6 .9 5

... Af ·1JI ".n"..", ... ""'" ,nPII ·.
1-10<!b 9AO" 'SO ml'l' IT' .IS

.............
Mak e h'gl'l .eSOlut,o n a ud 'O
meaSutmenlS, o ' ea l tOt mu s,cal
,nS"umenl",""'g, P l ' o nes , elC
Mull,p hes aud,o UP In ltl"que n c y
selec table , ' 0 or . 100 g, ~es 0 1
HZ tesolUIOOtl w" h I sec ga,e
I,me' Hogl'I wn""' ~'ly ot 2'!> mv I
~ ,npul Z and bu.ll·,n 101110""9
O'W!'S O.ea ' performance Ru ns
on 9V balte , y a ll CMOS
PS·2 k,1 531.1$
PS-2 *"ell 5 49.95

11$0
15.110
15 ,00

".."u.

~
\~

DO.. c '""' .., "','., '0' ."" ••"". '.~ "" ........ .."" ,.. .

'0 ft. tor 11 .00

. c o_ _ ,""''' l_
.11111.00

C <y' _

3 S7~S "'HZ

' 0 00000 "' ''2
S 2~8800 ... >1Z

01<......, IF F.,,~

101 ,,,· SO-' \.0 OUl · kHf
B W ..... . 1.50 ....

--" ""pili' ""ns ,I,.e amp.l"
he ' ",,, ,c n • •11 p Ick up.
pon drop~ ' ~ I""'" GI_
lor rnotWIor>no baby'.
..,.,.., or as ..... oeo al PUt·
_ .'4'1.",", f" 2 W
..... .,...,.,.. ...... on (I 10
IS -... .-s 11-<'5 ""'"_.
Comple\o! k ~ SH·9

$S.tS

11.SO

• _ --., CIlI=_._<.... '....1'.
..- Ru_ G",..._. ,,111< 11.00

~-• po~ , _ '"""c_"".....
.....· '003<.. .-. _- ..

_, w.....
....." ~." .. <llI _
....' '''~ _~. ' 2 _ .. ' o-JO ...II TTl
< _ 11 M

".)11 1.00

'- c;.,=,~~~ O!O<O< jjC
Oil'< on .. "'ngl ,. PC
_,,, F,...lu.n 400·
~ H z adlu.'ab'"
.ange ~, a 20lu.n PO' voltage ''''lu,
' .,' !On !>fi r IC U ...tullo ' 'OUC I'I·
'one btJ's' Mlec',on f $ 1( .."
C.., 'ISO ..., uwd as , s ,..bIe lone
"""ode< Il _ on S 10 ' 2 00II•
Comple1.. ~ , I TO-' SSIS

Si.-n ll ii
P'oduces up* a,,' and downw"'d
wa,1 c l'la ,ac l.." ." c 0' a pol..:e
. " ..n S W peak aud 'OOutpul, 'un.
on 3- 15 ~ol'. lI5l'S 3·~S OI'lm- '.Comple''' ~'' $ I,l-J 12.1S. ....~_"""voc ,_,_,_,1 -",'-_..,......... .. .. ..
to. , • • .,. .. ..

...u"'_.-".,.,~"'''''''" ..~ ,........ ""' A ..

....... ' 1'0 • •.... 'w_ ,.,..•

,.,.......

Led Bllnkf Kit
" 9''''' . 11"""0" gel
te< ",hoch al1"'''''el.
bsI>eI 2 fU"'bO lEOs
Use "" __ bIido;I"
b ullDn. . 1 ..II ng

ponol~ - ..-",
Runs ... 310 15 wUls

CoInpIt1e . >t 81... ,
$2.95

._M'" ..eon-.. .... IV ... _
___ <I> o. _ .... ~
.~V ....
__Of' Co • ," '. '1('>-1 117.105

cpo-.
RUM on 3·12.« , woN(lUI 'KHZ QOO<I ..... CPO
Ala" " "'''''00 OscoI..tor Comple1e l ,I S2 .M

.-_ ....... MV not JO Pf _ .... c..,l'o-lIO Pf · ."'_ •• _ .
"' _ .. 1111,.

_ 20 , "'" T,.. "'" " 00
•• 20 t"", " .. "'" I to

... '". ' 099 '" SPOT
_~NO

_ ,
..._ . ......., 01 Popul v_-'.
....n Cu' "'.." '''' PC moun1fftg .~
C""'.' '~- "'.lid. bag '" Joo 0'
mo,..

c.,.... _.0;01....
S<ftaI, , - "'. - .... "'- !O'IoC"
Cry5....... c:."ndge 1 .75

eo.. Cor._lor
C I'l8'l5'S mou nt

BNC type $1.00.-.."... ..<_.. - .- '... _ .
~-- ""'"--_ _ '_ 0<1 0'• • "" - ..," _

T0II2 oo

10/12 00 L _ -'-'- - '---'---'-y-";;"liO=''-;=::c;;::;---!10/12,00 I
4/12.00
4/12.00
3/12.00

Mad B lute , Kit

WIWsper Llvhl lI:it

'-n .n'eres"ng ,.. , . smal' m.ke
p.c kS up soundS and con~e"s

Il'Iem 10 hg l'll Tile 10udet the
.ound 'lie b"9Me. 'lie " 91'lr
Inc'udes m'.e. con, .als up 10
:)(lO W , unsonl10Y'-C

Compll'lP • ,t Wl-I

.."

"'0- ' II.

P'odUC'" 1OUD , oil""""",", .nd
a""'''oon !IP"".g ' .... ',.... sound
can supply u p 10 ' S ..a"s 01
_ ' ..... ....,.., ~""f>-,!>YOC

"""" "'....
See musoc come
1Illlve' 3 dotlerenl
ligh ts !ll c ke• ••th
m"s,c One Ilgl'll
eac h 10' . h'gh,
mod-'..nge lIlncl
10*5 Each ,nd.
."'.... ,1, adjUSI '
aDli! and dn.e5 up
10 30CI W fUnS on
110 VAC

Com ple te k'I
Ml · '
u ."

......

....-

25 AMP
l00V Bridge
$1 .50 eedI

Mini-Bridge SOY
1 AMP

2 tor $1.00

5 1 V Ze.... mitT.
'N!I,aT~ 5GII1 .00
1ltV 2Amp 1/1100
' llIIV ' '-mp TW 1,00

'"",~ Pm
U5 Pm
2. Pm
21 P.n

M""

TTL
,,~ ...
7..1 ...
U 1S 'M
"M • M
' a' !If> ""

SPECIAL

FERRITE BEADS
---~ .......t ""••

" C90
'001 6,
1'/07'
'1160
l 'Ol'C....
!>31S,-a-Gn,,,

,.
11."
..... lie • •
I • Goo<! c>oo;.. _
11.• t---------i-:::."'=:=:i."';;"'-::'::"-::.j <....- '10 ~IIC_I'.. __
I' .. I~ _1O .....
IU~ .t ""'" fit .-...

,~.. '2 " .. ~ ~Il,.,.."."

LINEAR

IC SPECIALS

TRANSISTOR S

READOUTS
.... _ , .. cc •••
,"" "',,. .. " CA • •
... .. ' . _ 11X1 n Co • •
"" ... ..-.:: . ..

flol -3 II.'
flo' ,) w.....,_ Tnlf'<l

f .. . -. ...... 11:11

__c·, '.
_ _ Co ,.

_-c·, ._ "-C·, ."",.•

-"""., ~' . r~~~;-1~i~~i~~~~~~~~~~~~~~~~~f~~~
_ . _ c·, "" ..
_ CO, .-..._- .._......-- ---'._- .-,..-- ._ ....c· ..--,-, --_._, .- ,._UJ. __

A_ ~ PO<for...-- ' " ....,,,.
leu ",." k,t' 1'._ _.1'._
SOQ_ Ul> to XIO p<ds ..... ...e el'
_I_"'~,t>y__ ol '"
_ '" -,«I'" _ U Kol .""..-.
l:<IlM "l.U . on -.oll . ..,Ie" an",nna
b one " and SUI"'< "."t",,01,,)"" , ,,'S
II 'he to""", unot • •• ,'.b~

P' ''''«ln 'I'le bu,c pa" . and PC
flOa'd ' .... u"..., 10 po""",", a souoo ..
01 pop(;........ I'''-ng ....d PuIsP_ ...oon ~ 56S ,,_ OC _
_ .. ,_ 01 p.lIf1S .... fI'IOO.I

I,mong _

UT ·S " ,' n ,1S

MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

FM
MINI
MIKE

.'U .~---"''".."...-

......---'~ 11."-

T•.,nsm,l. up to 300' 10
a ny FI,l b<oa<k:n' '.11 '
d,o . u .... any Iype 01
m,. .. Run. on ) '0 9V Typp F"'-2
""s adMd .........1"'.. m,. .. p'....mp,-
FI,l - 1 .. ,I illS
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"' ''''zss.oc
ass oo
W"OO
1lY.>_00
175,00
acs oc

C.Il
Call

$179 00
.305_00
1179.00

49 00

A...,lab le
185,00

Calt

• 55_00

S24~,oo

"' ''''_____ ._ _ _ 179,00

TEN·TEC
2M Hand na id IMO(l..12!i91._
2KW Tune, Kll,
The Fant ast,(: Co'sa" wllh I,,,,, flU",

MIRA GE
Bt016 10/160 Pream p _
B3016 301160 Preamp

024111440 MHz Amp....

SHURE
4440 Desk M,c _

ICO M 745

808 N. Main
Evansville, IN 47711

TOKYO H Y-POWER
HLJOV 21JOW Amp ,
HL I60V 3 0' 100160W P.u mp
HC2000 2KW Tune<
HL82V 10180W Preamp
HL20U 212f1W UHF Amp
HL45U l Qt45W UHF Am p 'Preamp
HL90U WIllOW UHF AmplPreamp

YAESU

FT -728R Tri -tland XcV< , 699,00
FT-980 Co mputer Aided Xcv, S~s t ..m , ,Ca ll
FT-102 160-101.' w 'WARC Ba nd. XCYI 889 00
FT_2OBR 2M Handheld ~,OO

FT·757GX Get\'1 Coweo-.ge XI;Yt . _•.•.•.•.•_•.• _(:. "

OSCAR HEADOUARTERS
Tra nsceivers · Ca ll 10 ' Spec ia l Packa ge Price
ICOM 271AJ471 A Oelu•• Base T'anK e,ver .
ICOM 290H. 49OA Alf ordab'e MObile T,anK . """5
ICOM 4.02 432 MHI T,an5<:el.e,
YAESU 7WRI4J2 MHz!D up lex..,

" ntenn . s & Ampllloe' s
KLM l4C. 18C. CS2 & StaCking F<ame.
CU$ HC RAFT 416TB, 144.10T. 144-20T ,
MIRAGE 01010N 432 MHZ Amp/P,eamp
TOKYO H Y·PCWER HLlIOU AmplPfe. m p _
liEN-PRO KR 500 EIe. al ;on Rol or _.
ALL IANCE Ul10 Sm. u E... . l OOfl Rot . too- .

."
1228 new compute' inte" ace,
RTTYICWIASCIIIAMTOR ca ll
941CTun~mMete"Ant SWltcrv6alun $8UlO
422 Ke~ err6ENCHER Paddle combO 89 00
JI3 VHF CoM 10' HT , 36 00
989 3KW Tune, _ 285,00
940B Tune,/Met..,iAnt S",ilCh 7200
900 Tune, 45,00
40t E(:onokeye, 45 00
722 F,ll e, wlno tcn 6J,oo
812 VHF Meter 2900
816 HF Mete' 29 00
1040 Oelu.e P,esele<=tor 89 00
103 Ne.. 24h' Clock 33,00

$63,00
110.00
es.oc
150_00

5375 00
31 900
279,00

"""129,00
435,00
199,00
24900

$2.82500
94500
749,00

_27900
7~,00 eaCh

_89 00

"""

CLOSEOUT SPECIAL

432 MHZ Xf;\'l'.. • ••.. . .•.......... $249.00
Ge<lef'a l covefage rcvr.. ... •...• • . _$849 _00
T••nllCeiv« wi FREE Inl ernal power supplY
and S50laCIOfY rebale , . ......•. ,. $92'5.00

R3 MOIO' Tuned vemcar. . ,
21 4BI21 4FB Boome's 14EL 2M
32·19 Supe' Boome' 19EL2M
ARX·26 RinOO Range' 112M

OAIWA
CIIl520 1.8·60 MHz SWRIP"" Mt'
CN-'620B 16-15(/ MHz SWRJP"" Mtr
CN630 14().45(/ MHI SWRiPW' MI '
CIIl720B 18·15(/ M Hz$WRiP"" Ml r

lCOM 4.02
1COM720A
lCOM 7<40

""OS311X)IMPTIST6000 _
CT2200I K82200 ,
CWR6850 Te le,ead<lf

HY-GAIN
TH7 0 XS 7EL Trlbande r
11'5 MK2S 5Et T"bander
E.plore, 14 T' ibande<
Sl8Wave2M Mag M t
C045 8~ sq If ROl al Of .
HDR JOO 2~ Sq U Rotator
Ha m IV 15 sq It Rolal m .
T2X 20 sq II Rotator .
Free Shipping on all crank·up tc...e,.

Prices a nd Availability Subjec t to Change

KEN·PRO KR..500 elfl\lat jon fOl a tor $179

LA RSEN
IIlL" -I 50-M M 518 W••e 2M ~ag Ml $39 00

ENCOM M (SA IIlTECI
5T· 142. 222. 442

The Handhe lds Still Olle,lng Ih. Most Faah" ep
C. II lor You' Oiscoun l P,ice

KANTRONICS
Th. Inl., l ace._The b,.nd ne" compuler int.,lace 10'
CWoRTTY. ASCII. Soli• ••• A..lleble lor VICW. CoM .
APPLE. ATARI . TR8OG. TI99
Amlor Solt",e,. No.. A..Uebl.

ICOM
IC·02AT No w A. a,l. b le _ _Call
751 Ultimate T'ansce,W!' C.II
745 Amilllng Ill .. ", Tranilee..er Ca ll
7JQSupe,Buy $599.00
IC·2 AT N o... Only 21500
3ATI4AT Hand heldS 235_00
27A 2M Xcv, , _.__ _. .._. __ (:.11
27 1H """" 2M WOW Amp .__.. .~ ._.. _ _C.lf
4~A 440 MHz 33500
R71AR&ceIV<lf Ca ll

".
OSCAR ant8l"lnas in s tOC k .__._._.._....__.._.ca li l oo- pl' lces

5 1~ 7~

1200

' ''''

U9 00

"'''''69.00
9900

ros oc
13500
'.9 00

, 199.00
225.00

$119 ,00

$280.00

S2 1 ~_00

27900

'0

SANTEe 142TEN·TEe 2591

JSHC RAFT
I T"b.nd.., JEL
I T"b.nd<o, 4EL

ZOEN
CS4000 2 M mobile "II

ENeHER
" .1PaddlelBY·2ChfOme $3VI49,OO
' .lA a.I"n $19.00

UTTER"IUT
F6V 8(). 10 Meier VertIcal _

UllAN CE
-1 0 73 (10 1 sq IljRola lOl' . 59900
".'IEAITRON A1801 .5kWamplOSK $619.00

'STROH
~S7A $-7 Am p Pow..' Supply
~S10A 7.5- 10 Amp Pow"r Supply _
~S12A 9-12 Am p Pow.., Supply
~S20A 16-20 Amp Power Supply
1820M 16·20 Amp wimer" .
IS35A 25-35 Amp
1S35M 25-35 Amp wlmele.
tS!i(lA 37-SO Amp
tS!i(lM 37-50 Amp ""mele.

Send SASE for our new & used equipment list.
MON-FRI 9 AM-6 PM • SAT 9 AM-3 PM

We'll see you at the Dayton Hamvenlion, April 27,28, 29th

'"CP- l/C-&I Of VIC-20 Solt""",,, PilCk;J\le. "call"
MP·2Q ar MP,M Inle" ace Package _ ... 129 00
Softwa,,, fm C -64 Of VIC-20 . 69.00
AMT·1AMTO~RTTYICW $449 ,0(,

YAESU 726R

AARL
US Call O"eclo<y
1984 Handbook
Ante"".. ecc«.

I 812·422·0231

I -QIt
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ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

(AND GIVES THEM TO YOU AS STANDARD EOUIPMENTtJ

CALL OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICES!
• SENSITIVITY SECOND TO NONE: TYPICALLY

0.15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAn BOTH
a POLE CRYSTAL FILTER & CERAMIC fiLTER FOR
GREATER THAN lOO ea AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEe R144, R220,
AND A451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTIER·
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF·FREQ TRANSMITIERS, SEPARATE LOCAL
SPEAKER AMPLIfiER & CONTROl.

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PAl.

FEATURES:

Wlred/Telted

..SO

'980

Kit

'680
.7SO

Sand

10M,6M,2M,220

440

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

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

••

• HELICAl. RESONATOR Ftl.TERS available
separately on pcb wl connectors.

HRF·144 fo r 143'1 50 MHz $38
HRF-220 for 213-233 MHz $38
HRF'432 for 420-450 MHz $48

• COR KITS With Audiomixer, speaker ampl i
fier, tail & time out timers. Kit only 538.

• CWID KITS 158 bits, field programmable,
cl ean audio, rugged TIL log ic. Kit only 568.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate onlott functions with
touch tcnee", e.g., repeater and aut opat ch.
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 repealer, secondary control via
repeater receiver. Many ot her features.
On ly $90. Requires DTMF Module.

ACCESSORIES

• A16RFTtGHTBOX Oeep drawnalum.CSse
with tight cover and no seems, 7 • 8 x 2 inches.
Designed especially lor repeaters. $20.

• T451 UHFFMEXClTER 2 t0 3 Watls on450
ham band or adjacent Iraq. Kit only 578.

• VHF & UHF LlNEARAMPl.IFIERS. Use on
either FM orSSB. Power levels Irom 10 t045
Watts to go with exciters & ~mtg converte rs.
Several models. Kits from $78.

TRANSMITTERS

• T51 VHF FM EXCITER 10f 10M, 6M , 2M,
220 MHz or ad iacent bands. 2 watteconttn
uous, up to 2'1. W intermittent 568/kit.

•

•••

• Rl44/R220 FM RCVRS lor 2M or 220 MHz.
0.15uV sens.; 8 pole xtaltllter & ceramic filter
in i-f,heliCal resonator front end fore~ceptiOnaJ

selectivity. more than -100 dB at ±12 kHz,
best available today. Flutter-prool squelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit on ly $138.

• R451 FM RCVR Same buttor uhf.Tuned tine
front end. 0.3 uV sens. Kit only 5138.

• R76 FM RCVR for 10M , 6M. 2M, 220, or
commercial bands. As above,but w/oAFC or
hel. res. Kits only 5116.
Also avail w/4 pole fi lter, only 5981kit.

• Rl10VHF AM RECEIVER kitforVHF aircr.&.tt
band or ham bands. Only 598.

• Rl1O-259 SPACE SHUTTLE RECEIVER,
kit only 598.

R144~

HIGH·PERFORMANCE
RECEIVER MODULES
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Antenna
Output
144·1 48
145-1 46
00-"

144-144.4
220-222
2~224

>0-5,
144·148
28·30

28·30 432-434
28·30 435-431
~ 432~36

81 ,25 439.25
144·148 432·436'

' Add $20 lor 2M Input

Exciter
Input Range

ze-eo
28-29
28·30

21·21.4
28·30
00-,.

144·146
00-,.

144·1 46

For UHF,
Model XV4
Kit 599
Wired 5 169

For VHF,
Model XV2
Kit 579
Wired $149
(Specify ba Tld)

Pm: IJ1Il[..-
• ,- •- I..- :.:'- ,.. ... -.• •• ... •• .. ,.. ,- -..

t . Largest selectiOn 01 vhf and uhl ki ts
in the world.

2. Exceptional quality end lo w prices due
to larr;e volume.

3. Fastdelivery. mostkflsshlppedsameday.

4. Complefe, profeSSiorlaI inSfnJCtion
manuals.

5. Promp' 'actory seIVice IJvailable IJnd
free phone consultatiOn.

6. In business 21 years.

7. Self more repeater modulas than all
other m'rs. and /lIJve (rx j'9oVS. Can give
quality features (Of much Io_ r cost

For SSB, CW, ATV, FM, etc. Why pay big
bucks lor a multi mode rig for each band? Can
be linked with receive converters for transceive.
2 Watts output vhl, 1 Watt uhf.

LOOK AT THESE
ATTRACTIVE CURVESI

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

VH F & UHF LINEAR AMPLIFIERS, Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78.

T'fPk;aI~QnN
01 RKei_ .-:I...,.,.....-

ze-sc
ae-ac

144-148
00-"
61 ,25

Receiver
Output

144· '48
26·30

144·1 48
ee-sc
28·30

21·21.4
28-30
00-"ze-sc

144·148
144·148
so-sa
aa.ao

--
.....-

432~34

435-431
432-436
432-436
439,25

Antenna
Input Range

26·32
00-"00-,.

144-146
145-1 41

144,144.4
146·148
144'1 48
22l>222
220-224
222-22S
22l>224
222·224

-

~.
•

Models to cover every practical rf & il range to
listen 10 SSB, FM, ATV, etc. NF = 2 dB or less.

SCANN ER CONVERTERS Copy 7 2-76 , 135
144, 240-270, 4()(}-420 , or806-894 MHz bands
on any scanner. Wired/1ested Only 588.

UHF MODELS

Kit with Case 559
Le ss Case $49
Wired $7 5

Cabinet Kit , complete
with speake r, knobs.
connectors, hardware.
Only 560.

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact Ireq. band needed. Gain l6-20dB. NF =
2 dB or less.VHF units available 27 t0300 MHz.
UHF units ava ilable 300 to 650 MHz.

e PJOK, VHF Kit less case $1 8
• P3QW, VHF WiredlTested 533
• P432K, UHF Kit less case 521
• P432W, UHF WiredfTested 536

Tunable..... Fr!!!! Range NcMM Figure G,,," -.
lNA 26 eo-eo Q,9dS 20dS no
lNA 50 eo-to o.s ea 20 dS no VHF MODELS
lNA 144 120-160 1.0 dS 16 dS ." Kit with Case 549lNA 220 180-250 1.0 ee l1 dS $3'
l NA432 aeo-oc 1.0 ee 16d8 ." Le ss Case 539
l NA800 e-o-sec 1.2dB 15dB ." Wired 569

P432 also available in broadband version to
cover 20-650 MHz without tuning. same price
as P432; add " 8" to model Ii .

ECONOMY PREAMPS

Model Tuning Range PriCe

HRA-144 143-150 MHz $49
HRA-220 213-233 MHz $49
HRA-432 420-450 MHz $59
HRA-( I 15Q-174MHz $69
HRA-( ) 450-470 MHz $79

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in.Tne comtxnanon of a low noise amplifier
Similar to the LNA series and the sharp selectivity
of a 3 or 4 section hel ical resonator provides
increased sensit ivity whi le red uc ing intermod
and cross-band in te rfe rence in cri tical appli
cations. See se lectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain = 1210 15 dB.

FM-5 PC Board Kit - ONLY $178
complete wi th controls, heatsi nk, etc .

10 Watts, 5 Channels, 10f 2M or 220 MHz.

..

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the frag il ity and power
supply problems of gas-fet's. Units furn ished
wired and tu ned to ham band. Can be easi ly
retuned to nearby tree.

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS
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JohnJ MeshnaJr., Inc. ...122

19 Allerton Street- Lynn, MA 01904. Tel: (617) 595-2275

s 10.00
s 10.00
$ 20.00

SELF STANDING COMPUTER TERMINAU;
We acquired a small number of these beautifully made computer
terminals which were made by a major U. S. manufacturer. We
do not know all the details about them at press time, but we can
tell you that someone lost over $2000 on each of them. They lose
you win. The terminals feature 3 micro-processors for powerful
capabilities, 106 key, Hall Effect ASCII keyboard, 10 user define
able keys, EAROMs, 16K RAM, 48K ROM, serial RS 232 asyn
chronous data communications, (synchronous optional), select
able baud rates of 75·38.4K BPS, h igh resolution, 12" green
screen, composite video monitor, 80 X 25 line scrolling display,
built-in reverse video op tion, self-contained, lightweight, tightly
regulated switch ing power supply & more tha n can be fit in th is
space. The terminals were designed to be daisy chained around a
central host computer and used as individual work stat ions. The
host system could then selectively address any machine in the net
work for any message it may have. All uni ts are visually inspected
prior to shipment. An operators manual is provided wi each unit.
Shpg. wt. 55 lb. model no. MT 686 $289.00
With the addition of our TP 420 dual rDD system below, you can
create your own office system.
We offer the following as options: schematic pac. 3lb.
USRT for synch ronous data comm. wi installation data
25' RS 232 cable, 1 male & 1 female DB 25 connec tor

TP 420 DUAL MINI.FLOPPY DISC SYSTEM

The TP 420 is an extremely versatile m ini floppy disc drive sys
tem. It consists of 2 Shugart SA 400 5W ' floppy disc drives, as
sociated logic, controller card, power supply , cooling fan, and
case. The TP 420 has a built in controller card which features :
Z 80 A CPU, Z ROA DMA, Z 80A CTC, Intel 8271 controller
chip, 6K RAM, ROM, plus other goodies. We have been told
that the serial interface controller card within the TP 420 will
support up to 4 8" drives from the unused port on it. The con
troller card can be easily removed sho uld you wish to use it on
some other system. Also built in is a ti ghtly regulated, switch
ing power supply which runs on 115/230 v 50/60 hz.. The TP
420 is shipped wi the interface cable for the MT 686, data, &
schematics. Shpg. wt. 22 lb. Stock no. TP 420 $300.00

•

. -

~, ,- --- ,
• ..--+ •

~

.. • • "4-- ••
• , ..",

Just released by the us Navy. They appear to be in excellent condition and inClude the
fitted aluminl..m trensit case. Batt. ies not ftJmished but Inavailable in most electronic
supply hol ISM. " rw'Ig8S 0 .5 to 500 rrwfIY. Remo,c N: Nw1d probe. detection of Bet8
and Gamma radiation. With todays wand CQ'OtiollS and perhaps proximity to a nuke
power station,It might prov\de a little insurance to own one of these instruments.With no
facilities to c:heck CJ( lest. we off. AS IS, visuaIy OK SchematJc provided with each. We
havesome .........,SOries and ol'Ier as., opboI. although not r8QIJired for operation.
Shipping wgt . 22 tl. POR-27 Red Meter $50.00
PDR-27 phones$7.00 Approx, 100 page InSlr, Book $10.00
HiS«lsitivity GM tube $10.00 Low Sensitivity GM tli:le $5.00

The abowt bred tutles ..1JIrNdyns~" !h6 meter.
we 11I8 offefilJQ these as splJIltS i'desir'tJd.

PHONE ORDERS accepted on Me, VISA, or M1EX
No COD's . Shpg. extra on above.
Send for free 72 page catalogue jam packed wi bargains.
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RAMSEY 0·3100
DIGITAL MUlTIMnER
R&hable, Keu,ate dlg,tal
m.... u 'em"" ls at an amlll
ing ly low cost . In_li.... coIor
coded push lIun ons. SP dl
ranga oeIectOOf'l • abs piaS!1C
1'" stand • ' N d '"rut
jach • ooer1oltd prolecl'on
on a l l ""9" . 3Y, d,g" l CD
d'SPlay w'th aulO~ero, auto
poIv,ty & tovr BAT. ind....lor

$5995
Inl laad. and bane.,.

"'"-

CT-50 8 DIGIT
60lI MHz COUNTER
A \,.....no ... lab banch counte< Wlll1
opt",,",,"1.--;... t'equency ad.pl....
wtuch lI"n. the CT-SO into a dlll;t.1
readOut fOl moolany ,ece;_ . ~ mY
@I 150 MHz IypicaI _ t rYl!y · a dog"
dospia)' • 1 PI)m KcurKy

$16995
M_

GT·e.G k.1••.. ...•. . .• , . . . . .• s m .1lS
RA-l,ec" we< aclapl""k 't M.1lS

.... ..'-~.. --....... --- --- -;;---=-
-~

PS-IB 60lIMHz
PRESCALER
blenos I!>a '''''98 of you' present
count... '0 600 MHZ • 2 SIage preamp
• d"nde by .0 corcu"t)' • •enSol ,.'ly
2!>mV (&:I 1SO MHl • 6NC connect,,"
• d,,,,... any counl'"

$599 5

-- -

..- = o __*
~_ ..-
--

BP-4 nlCacl pacll • •.•••.••. •••.• 1.15

A 9 dlg" counle< tl\at wilt outperIon'n
unilS COSI '''O " undr_ more , • gal..
,ndic.lo , . 2.mV@l1SO MHllypica'
.....,.,IW"y . 9dig"d;splay . 1 ppm
IlCCUtKy • d'splay _ • d ual Inpliltl
Wlll1 pr..mlM

PR-2 COUNTER
PREAMP

_lneh 1 . AC ad rM<

PR-2 k,1 S3o'.95

The PR-2 IS""'al lor m....su g_k
S>g"".. t ...... lOla 1.000 M 1Ia125
db ga,n • BNCconnecl g 'NI 10<
sn,fhng RF • ,doeal ,__lTV
p'eamp

Uns urpassed qua hty a l a n unbea ta ble p rice, the Ramsey o scilloscope
compares to others cosllng hUnd'eds more. fealures Inc lUde a compo
nent lestln9 circUl i that .....ill a llo..... you to eas ily lest resistors, capacllors ,
d ,g,tal crrcuus a nd d iodes . TV v-ceo s ync l itter . ..... ide band ..... id th &
hig h sensitiYlly • inte rna l qrancute • high quali ty rectenquter CRT
• lront pa ne l t race rota tor • Z a.,s • h,gh senSl t'Yl ty . -y mode • ..ery
low power c o n sum p t iOf'l • regu laled powe , supply . bui'Hn cahb rl lor
• rock SOltd tn g gering • h ,gh q UII,ty hook-on probes

NEW FROM RAMSEY 20 MHz
DUAL TRACE OSCILLOSCOPE

$ 39995"ghq."'"
hool<.-on pro bes InclucMd

RAMSEY 0-2100
DIGITAL MULmESTER

CT-l25 901GIT
12 GHz COUNTER

,. compact ....sy 10 uoe u".'
designed 10 operate I,ke . p,o
Featu"ng • 3 '-0 d '9" LCD · lOw
BAT. ,ndlCJllOl' • all ,angeo-
lOW p<0IeC1 _ • OW<'an(Ie'''''' '
ca aulo-pola"ty
. T' lor leal« • dual·.lOPe
""leg'a",," • v,n y' ca'fY,,,g case

$5495
hrt; _ I ..... baIMory . .....yt

c.rry;"Il cae lndudMI

_. -
rr=• •

~ I'~ i... ..- '"",.- -"'-

•
'),

r

•,-

-r~ _ .

r Ifl!j]
~-
~-

CT-90 9 DIGIT
60lI MHz COUNTER

CT·90 k,t _ $129.95
av·, O.1 Pf>M_ limebase $59.95
6P-4 n ocad pack ' .95

M_

PS-2 kll SU .95

Tile PS- 2 os ttandy tor hogh . esoIulOOf'l
auaoo resolul..... measu'emeonts. mul·
hpl_ UP ,n frequency . g,eallor PI..
.""" measu,ements . mull,p loes by 10
01 tOO · O.OIHl resol Ullon & bu,lt · ,n
",gn.1 p,e.mplcond ,"or>e-r

Tile molll_',Ie '0< lesS INIn S300
Fealu... 3 selecla ble <;Iale ••mes • 9
d,g" • • gale ,n d'C11l o< • d,spIay hOld
• ~mY (oJ 1SO MHl typocal ......' lIv,ty
• .0 MHl l,met>ase tor WWV calobrll
I..... . 1 ppm KeurKy

$14995
.-IN'Cl __ AC adacIler

PS-2AUDID
MULTIPLIER

' 99.95
., I ts

Compact _ ,"".able.0&-I- "gned to seNICea WIde ~a,, 
ely olequ,prnent Fea tu," ,n
e lude . morro< bac~ ..",1"
• dOu_ re-teo p.ecisoon
"'OYl"'il cool " double OW!'I'
1<*:1 p.otectoon • an I(IeaIIow
COSt un" 10< 11\8!>eg,nr,&. 0 '
... spa'" blIc~ ·up U",t

RAMSEY 0-1100
VOM-MULmESTER

- --- -.

1....-:-0. -- ' - .:.. . - ". '"
~. ._.- "

CT-70 7 DIGIT
525 MHz COUNTER
LIIb Quall ....., . b<....kl h' ougII pnce
FNIU''''' • J freq uency ,anon eKl'l
• ,th pr.. amp . d .....' selecta ble ga'"
, ,,..... . gall!act,. ,ty .ndoca lOl'
• !>Om v c-o 150 MH~ ty pocal _'1Oy,ty
• *Klel.equency ra nge . 1 "'""
<'CCU'K't'

wi.... inc d.. .IIe~_

C T-7Q k,I .
BP·. noc:ao pack . . ..

DM-7oo DIGITAL
MULTIMETER
Prolnsoona l q ua loly . , .. hobby,sl
Pfoce Fe . tu'es 'ncIuOe26 dil1e<er>1
,anges . ncl ~ lunct-'S . J~d'g 'l . "
'nc" LED d,spl. y • a" 'oma' ,c decImal
placflmenl • aulOMatoc poIa"ly
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J . H. Nelson
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Whiting NJ 08759

EASTERN UNITED STATES TO:

PROPAGATION

MARCH

.------._~----_.~_._....
_.-.0 ___c_
u. .. .. .

..~-
-~-
...........1CIl

U. s. I. ...._-
A = Next higher frequency band may also be useful.
B= Difficult circuit this period.

First letter =night waves. Second =day waves•
G= Good, F = Fair, P = Poor. ~ = Chance of solar flares .
• = Chance of aurora.

NOTE TMAT NIGHT WAVE l£TTER NOW COMES fiRST.

~ ~ ~ WID "" - ..,
1 2 3

FIG GIG FIG

;4 5 6 7 8 9 10
FIG FIG GIG GIG GIG GIG FIF

m 12 13 14 15 16 17-
k--_ PIP PIP FIG FIG FIG F/F PIP

18 19 20 21 22 23 24
~f'/F PIP PIP PIF GIG GIG F/F

26 Zl 28 29 30 31
F/F F/F F/F FIG FIG FIG F/F
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SD-11lSO.

ATfN: Nancy CiamlJll .
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The FT·102 is factory equipped for operation on all present and proposed Amateur HF - - ;:':: : : : :-;SPECIFICATIONS -------,
bands. An extra AUX band position Is available for special applications. Equipped tor TRANSMITIER-Power Inpu t: (1.8-25 MHZ)
sse, CW, and AM (AX), the FT·t02 may be activated on FM and AM (TX) via the sse , CW 240W DC; AM BOW DC (28-29.9 MHz)
optional AM/FM-102 Module. sse,CW 160W DC, AM BOW DC, FM 160W DC;

Spurious Radiat ion: Better than - 40 dB.
The alJ.-new receiver front end utilize. a Sow-distortion RF preamp/iner that may be by. RECEIVER- Image Rejection; Better than 70dS
passed via a front panel switch when not needed. Maximum receive' performance is from 1.8- 21.5 MHz. Better than SOdS from 24.5-
(ours with this impressive lineup of standard teetures: IF Notch Filter, Audio Peak 29.9 MHz. IF rej ection: Beller than 70 dB. Se-
=mer, Variable IF BandwkUh Control, IF Shift, Variable Pulse Width Noise Blanker, recnvtty ( _ 6 dBI - 60 dB): SSB, CW, AM ; 2.7/
ndependent SSB and CW Audio Channels with Optimized Audio Bandwidth, and 4.8 kHz (wi th no optiona l f ilters). Width adjusts
:ront Panel AudKJ Tone Control. WtdelNarrow l itter selection Is Independent 01 the continuously from 2.7 kHz to 500 Hz ( - 6 d B)."ode swttch.
rhe celebrated transmitter section Is powered by three 61468 Iinal tubes, lor more
:onsistent power output and very low distortion. An RF Speech Processor, Mlc Amp
'udio Tone Control, VOx, and an IF Monitor round out the transmitter lineup.

:uturist ic panel destgn and careful human eng ineering are the hallmarks 01 the
:r-102. Convenient pop-out controls below the meters may be retracted when not In
IH , thus avoiding inadvertsnt mistunlng. Abundant relay contacts, rear panel phono
Icks for PIT, microphone/patch Input, snd other essential Interlace connections
lake the FT·102 extremely simple to Incorporate Into your slation.

FC-102
CIRCLE 48 ON READER SERVICE CARD

FV-102DM

FY-1020M

The FY-1020M Synthesized External VFO tunes In 10 Hz stepa.
Keyboard entry 01 frequencies, UP/DOWN scanning, and 12
memonee make the FY-1020M • " must " lor serious OX or
contest work.

Fe-102

The Fe-102 Antenna Coupler Is capebkt of handling 1.2KW of
usnammer power, wllh an In-line wa«meter, separate SWA
meter, and A-B InpuUoutput eeiecnon expanding your alation's
capability. The optional FAS.l-4R allows remote aelection of up
to lour antennaa via one coaxial cabfll connected 10 the Fe-102.

SP-102
1·102
e SP-102 External Speaker/AudiO Finer features a large, htgt't
ellty speaker with aelectable low- and htgh-cut auc1lo l itters.
e front panel A-B awltch allows selectlon 01 two receiver
IUIa for maximum versatility. Also available is the SP·1Q2P
eaker/Patch.

• your Authorized Yeesu Dealer today lot a hands-on
mlnslration 01 the rig Ihat everybody's talking about. II's the
·102, The Transceiver 01 Champions I

'rice And Specifications Subteet To 1082R
:hange Without Notice or Obligation -..
7fi:\ rc;;;?~n nELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 (213) 633-4007
~1.5c:=J~ CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 45011 (513) 874-31 00



paceseller in amareur radiO

More in fo rma tio n on th e R-2000 Is
ava ila b le from all authorized dt'ale r!> of
Trio Kenwood Communk-anons
1111 Wt"sl Walnul Street
Co m pto n, Ca liforn ia 9 0220.

• Noise b lanker built-In.

• Large front mounted speaker.

• Tone control.
• RF step aUenuator. (0 -10-20-30 dB.)

Four su-p utu-nuntor. plus antenna fuse .

• AGC switch. (Slow-Fast.)

• MS" meter. with SlNPO MS" acale _

·100/120/220/240 VAC. o r 13.8 VDC
operation [with 01'1. DCK -l cable kttl .

Other features .

• RECORD output jac k.
• Audible- "bee pe-r " lthrough speakert .
• Carrying handle.
• Headphone j ,t(·k .
• External speakrr jack.

Optional accessories:
• VC 10 llR-174 Mllz converter.
. 115 -4 . lIS -5 . HS-6 , HS ·7 headphones.
• UCK-i DC cable ku.
• YG-455C 500·llz CW niter.
• IIC-IO World digital qua rtz clock.
• AL-2 Surge Shu nt

KENWOOD
• Dual 24-hour quartz clocks. with timer.

• Three b uilt-in IF filters with NARROW/
WIDE selector switch. lew filte r opt.)
B-kl Iz wide o r 2 .7-kIl1. Il<I ITO W o n AM.
2 .7-k llz automatic o n SSB. 2.7-kHl. wide

• Ten me m ories store frequency, band.
and mode data.
Complete Infonnauon o n freque ncy, band,
and mode Is storrd In memory, assuring
ma ximum ease of operuuon. Each me-rn
ory may be tune-d as a VFO. Original
me-mnry freq uency ma y be recalled.
AUTO. M swuch for automatic storage of
current operating data. o r. when ofT. setec
uve s toragf' of da ta using ~L IN s witch.

• Lith ium battery memory back-up.
(E s t. 5 yr. life .)

• Programmable memory scan.
Scans all memories. o r may be pro
grammed to scan specific memortes.
1I0LD swnch inter rupts sca nning. F're
qur-ncy. ban d . a nd m ode an' auromattcally
selected In accordance with tlw rnemorv
cha nnel bctng scanned . T h e M'a nnlng -
ttmr- Is approxnna tely 2 seconds .
per channel.

• Programmable band acan.
St-u ns autnmattrally wmun the pro 
gram med bandwid th. ~kmory chanm-ls 9
and 0 establish upper and lower scan
limits. HOLD switch Interrupts scanning.
Frequency may be adjusted , using me
tu ning control. dUring scan 1I0 LD .

• F luorescent t ube d igital d is pla y
(100·Hz resolu t ion).
Butlt-tn 7 digit fluorescent tube digit1l1
display indtcatcs frequency or time, plus
memory channe-l number. DIM sWllt"h pro
vroed. T he- d isplay may be switched to
Ind icate CLOCK -2, F'R~:QUENCY. CLOCK-I.
and timer ON or OFF by the- front panel
FUNCTION switch .

R-2000 FEATURES;

• Covers 150 kHz-30 MHz in 30 bands.
USt" !> tnnovauve up-conversion diglt'l. lIy
coruroned PLL circu it. UP/DOWN band
s .....ttcnes ll ·MHz stt"p). Vf-'()"s r-cn unuo us tv
tuneable across the ba nd and from band'
to ha nd .

• Optional 118-174 MHz coverage .
Through use ofmnovauve nurroprcce-ssor
tectmotogy. freque-nc-y. band . and mode
data of stanons tn the l18-l7~ MHz range
mav be tuned . displayed (fu ll Irc q ur-ne-y.
It'.. 146 .000 .01 . stored In meruorv.
recalled. and scanned. llsi ng lht: R -2000
front panel co nt ro ls a nd freq ue-ncy dts
play. alloWing maximum convcntence and
ease of ope-ration .

The opnonat VC·IO VHF converter unit
may be t'aslly tnstallcd on tht- rear pane!
of the H -2000.

• All mode: USB, LSD. CWoAM. FM.
Provides expanded flexlbillty in recetvtng
various s igna l types. Front panel mode
selector ke-vs, wtlh LED indicators.

• Digital VFO's for best s tability.
50-Hz ste-p. swncbabk- to soo.nz o r 5 -kHz.
F. LOCK s witch provided .

The R -2000 is an innovative a ll-mode
SSB. CWoAM. FM receiver that covers
ISO kHz - 30 MHz. with an optional VC-I0
VHF converter unit to provide coverage
of the 118-174 MHz frequency range. New
microprocessor controlled operating
features and an "UP" conversion PLL cir
cuit assure maximum neJ:lbility a n d ease
of operation to enhance the excitement
of listening to ata t io na around the world.

SSB, CW, AM, FM, digital VFO's, 10 memories, band
and memory scan, optional 118-174 MHz coverage ...
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