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l1Ht 1<:-745 is the a nly
transceiver today that has such
features standard the number
01options and accessories
available . . . and such a low
price

lCOM is ....VmPl I" the &st in
quality built hom equipment
toocv see the 1C-745at voor
joccrootrceeec lCOM dealer 01'
contact COM lor more
informotion.

What's the celebrallon
about? The IC-745 ... a new a ll
ham band HF transceiver with
SS8,AM, CW, RTTY and a n FM
option . . plus, a 'OOKHz - 30MHz
general coverage receiver.

And . .. the IC-7AShas a
combination of features found
on no other transceiver at such
on incredibly low price.

Compare these excepHonal
fealures:
• 1CO<Hz - JOmHz Rec6fVer
• 16 verrcoes
• Full funcllOl1 Metering With a

bull! In SINR Bridge
• IF $hIt! and Pass Band Tuning
• 1()-lz 1 100Hz 1 1KHz Turwng

ceres with 1MHz bond steos
• ccncoouotee-ot AC Power

Supply

• Adjustable Noise Blanker
(wid th and level)

• Co ntinuously Adjustable AGC
With an OFF position

• Receiver Preamp
• 100% Transmit Duty Cycle

Other Standard Features:
• 100 WoN Output Transmitter

WIth excecncoonv low IMD
• VOX
• Speech Compressor
• Tunable Notch Filler
• RtT and XJT
• All Mode Squelch
• SCanning
• !COM Syste m Compatibility

0pI1ona1 Accessories:
• le-PS1S External Pcr-Ner

Su pply

• IC-PS35

• IC-2Kl
• IC-SP3
• IG-MB12

• IC-AT100

• IC-ATSOO

• IC-HP1
• tC-EX241
• lC-EX242
• IC-Ex243
• IC-Fl52A

• IC-FL45

Interna l Po-wer
Supply 101' the
ul tima te in
Portability
linearAmplilier
External Speaker
Mobile Mounting
Bracket
Antenna Tuner
(10CM' )
Antenna Tuner
(,;xm )
Headphones
Marker Module
FMModule
aectrcoc Kever
5CO-lz 455KHz ON
Fitter
5CO-lz 9MHz ON
Filf9f

• IC-FL54

• IC-FL53A

• IC-FL44A

• IC-$M6
• IC-HM12

270Hz 9MHz CW
Filter
250Hz 455MHz ON
Filter
2, 1KHz 455KHz sse
Filter
DeskMic
HandMic

ICOM Hneuco.nc. 2112·116th Ave NE, Oelle-.iue-, WA Q8O)4 (206)4s.4~155 I 3)J1T~ Clrive.Suife JQ7. Dallas.lX 752,14(2 104)620·27&0..~ "*""""".... 6~~ and....t".,.a!O d'O'~ """"""" fIOfIOI!' Of ctIli9O'0' _ .... K:OM n:>dooo lq_fIwotlly~ .-:eed FCC fl!'9'Joftot'6 .....'"'9 tpI.I'IOO..&~6



Buy a T5 4305 for

$899.95
and select your free

package from among the
following three groups:
1) MB-430. FM-430. YK·88A

$1 1985 value.
or 2) MB·430. MC·42S.

YK·88-SN.$1 12.85 value.
or 3) Ham Radio Outlet

590 CASH REBATE.

BIG VALUE
COMBINATIONS

TS·430S
KENWOOD
TS·930S TW·4000A

FM "Dual Bander"

2m and
70Cmlna

.Ingle
packagel

with Antenna Tuner Buy a TW 4000A for

3 Free ::-:us Items $599.95
and select two of the following

1)SP-930 Speaker. items absolutely free!
2) MC-60A microphone. 1) V5-1 Voice Synthesizer.
3) YK·88C·1 filter. $39.95 value.

REG. $2029 VALUE 2) TU·4C sub-audible

$1799
tone generator. $39.95 value.

3) MA·4000 Duo-band
A $230 SAVING Mobile Antenna. $44.95.0Iue.

PLUS FREE SHIPMENT UPS (Surface) ALL COMBOS

~o~
8·3016 REG. S239 85
SALE $199.95

8·1016 REG S219 85
SALE $249.95

8.108 REG S179_iS

SALE 5159.95
8-235 REG.S8U 5

SALE $79.95

NEW!
FT·980

-_ . ;: ~ ..
- <••-••••••••••••• JIt"" ••.. ,...' ~ , -... . ~ ... . .

t~ ., . _--

FT·.08R \lil \:7&~@l1D FT·T08R

v CALL FOR LOW I

PRICES ON HAND·HELDS
and all YAESU ITEMS.

pqc£S NlE FOI CAUf'
EXCVT FOACERT_

oc """'n::lNS
~-~

NEW!!
tf ilIICOM!

IC-751
KLM

KT·34A
SALE $299

KT·34XA
SALE $459

W·51
SALE $799

W·36
CALL FOR fJRICE

LM·470D
CALL FOR PRICE

01\1 UO$T ITEMS THAT CAN BE SHIPPED UPS BROWN
THERE ARE~E EXCEPTIONS IN ALPHA. TAl-EX "'NO I(l M

pJ~~~ 800854.6046
9:30AM to 5:30PM PACIFIC rIME.

OVER· THE·COUNTER, 10AM to 5:30PM.
MONDAY THROUGH SATURDAY

CAUFOA"I'A CUS TO IoI£AS PLEAS( " ..0"1£ OA ""Sir U STt O S TOAES

ANAHEIM. CA 92801
2620 W 1I Palma.

m 41 761·3033 (213) 860-2040
Bel ee '~" "_._J f..",

BURLINGAME. CA 94010
999 Howard Ave . (415) 342·5757
~ ........ _ on 101 Irom S F Aw-port

OAKLAND. CA !M609 SAN DIEGO. CA 92123 YAN NUYS. CA 11401 I M§,4

2811 TelegrAOtt Ave . 14151 451-5757 5375Kearny V,.a Roacl (6191S60-49QO 6265 Sepulveda Blvd_. 1213198&-2212
H"" 2. [)own,,,,,,.. L.h 271.. oIl· , amp '""'" 163 .. C..". morw III"", 8IvIS Sa.. o..go F"" at Va"" 8IvIS
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1984
CALLBOOKS

•

Order today!
NEW 1984
RADID AMATEUR CALLBDDKS
READY DECEMBER 1st !

Knowr'l throughout t he wor ld for "C;CUfillCII,
tne 19 84 calibOOks .... " better vetue tn,n
. ver before. The U .S. calibOOk eontllns
ovef 4 30,000 listings; the Foreign Clllbook
hillS over 4 00,000 . Mo r. t h an 75,000 ch anges
hlil Ye been ma08 In efeh edition since last
yea r. Specia l fe.tures Include call Changes,
Silen t Keys, census o f amateur licen ses .
w orld-wide QSL bureaus, In ternational
p ostal rata, prefi luls o f the world , and much
more. Y ou can 't bea t this value! O rder y ou r
1984 c aneeek s n o w f or ea rll 8$t delivery .

- --- . - - l".r:Y
....,..... .. - "s....-
·'n __- ' ..--.., . •

INFO
Manuscripts

Conlribulions In lhol torm ot manu
scripts wit tl dra wlllgs andlOI Phola.
gra pha art' welcome arld will be con
slde red tor possible publlcafio ll, We
can assume no .esp(lnslbili ly lor loss
or damage 10 any malerlal, Plea..
enclose a st amped, sel t·addressed
envelope w,ltl eacn submisSIon. Pay
menl lor ,lie U'Sll of any unsolicited
matena.1 w," be mlOde Up(ln accep
lante All conlnbufions Ihould be di
'a<led 10 llle 1'3 ed' lor,al 0111Ce'S
"How 10 Wrole jor 73" guidel'nes are
aya ilable uPO"~1

Editorial Ollices:
Pine Sl'eet

F'etertlOfoug" NH 030l!ilI
Phone: 603-Il2a~11

Advertising Ollices:
Elm Slreel

Peterborougtl NH 03<158
PtlO<1e: 603-92a·1138

Circulation OilIces:
Elm SIr"1

Petertlofougn NH 03<158
Phone: 603-92a.-9a11

Subscription Rates
In the UMed Slales and P : IS"S C'os:

One Y_ lll issuesl125,OO
TII/O Yeanl12a..-sl eeoc
Tlvllll Years 136 iS$W$l $5300

Elsewhere:
Canada and Mex,co_ $21 9111 yea<
only, U.S, funds , Fore,gn su,face
ma,I_$«.9111 year only. U.S, funds
dra wn on U.S. ban. Forelgll a"
mall-please ".,quire

To subscribe,
renew or change

an address:

•

O rder l:Ioth books " t the s.am e t i m . for
$41.9 5 inclu(llng shipping w ithin the USA.

O r de r f rom y our de,ll lfir o r d irec t ly f r om t h e
oubllsher . Fo reign fet ldents add $4 .55 for
shipPing. ill inois resldenu lad 5% sill's tu: .

o u.s. cenece«
a Fo rel gn c.llbOOk

$1 9 .95

18 .9 5

$3.05

,.0, $23 .00

22.00
-.- ..r 6 V C<->"""....... ;>v_,o< __""""'"
00.....,.",., 10 ...... 30....,.-.. Outt-i.,...... .....
$- ,,_ ~"''''''"''''''_..... ThO'- .
on .- _ .....,.., e-...- 6" 'GO """''''
op<oon""_ now- ......"'~ k ,.. ' ''' •......-- WARC
~ ...... , .. 'U"""'" Heo;;Jht 2ti to,- 16 .......... __
.- on .....' ............,""'"

Wrole 10 73, Subst;npliOn Oepa.r1menl,
PO Box 931. Farm'l'llId8le NY 11131.
For ,_als and dI8o'lgIIlI of _ ess.
inClude \he address Iatlel 110m ,.,..
mo$l 'e«If>l iS5UII o j 73. For g,1t sub
tenplt(ln$. Include )'OUI' name and ad
dr_ as well as lhoM 01 golt r_.......

Subscription
problem or
question:

Keep your 1984 Callbooks up to date.
T he U .S. Ina Fo re ign S u p p le m en ts cont lln
III a ctivIty for the prevtous t h ree m onths
Inclu d h'lg new licenses. AVllla b le fr om t he
pub lishe r In sets o f three (Ma rch I, June I,
I n d september I ) for only $1 2 .00 per set
Inclu d in g $h lpplng. Specify U.s. o r Foreign
Supplements when o rde rIng . IIIlnol5
res idents .dd 5.. $.lIes tax. Offe r void . fter
November 1,19 84 .

...... .."'"" Ilb kCD 00 INC.
~ Dept . B
~ 925 SherwOOd Or., Box 247

.... 61 ~ke Bluff,IL60044. USA

'ret- (31 2) 234~600
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AI BUTTERNUT ANTl~ __ ••_ ._

.- __'''' 8..... _ ."' ..........
..tor ""'" on"- ..... "'...... BUTTlRNUT~
""""" "'" fAH CATALOG'

BUTTERNUT
ELECTRONICS

405 E. Mar1lel St . Lockhart, TX 78644

Wro te to 1'3. Sub5c,lption Department,
PO Box 931, Farmingdale NY 11131.
Please lIlclude an address label ,

r3: Amateur Radio 's Tech/Ileal Joumal
IISSN 01as<lOOX) is published monlnty
by Wayne Green. Inc.• eo Pine Strlllll,
Peterllort.l<ql NH ooa56. Seco"d class
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contenl. copyrig'" 1983. Wayne
Gr-.,Ine. Allnghls I'IIS I ..a. No pert of
IIlis poHical1(lt'l nwy be A!IIIlN'ted Of

OIht1r'*l511 repro:lucecI ....trlQlj ",,""en
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ylCllS , PO Box 931 . Fa,mlngda le
NY 11131.



The Bearcat"IOO.
The first no crystal hand-held scanner.

•

Your Bearcat Dea ler
wants to hand ) 'OU

an e a r fu l.

e 1983 Masco Co rp . of Ind'ana

IEJe(ijii) EleCt'. Comprony
DIY>...,., 01 Muco CotP oIlo'I(I,.n.
3(X) E... County ~In. Rt*;!
Cumt>ot!'l . nd . Ind'. ". <1(1229

SCAN's ~ O . (I(JO members know what
others mis-\ ! Insider news. Frequency
info.Tech l irti. Awards. SCAN .\ lagazine
... and more! Send 510 for l-vear mem
bersh ip to the Scanner Associa tion of
Xorth America. III East Wacker Drive,
Chicago. II. 60601.

See your Bearcat Dealer
now fo r a d em onstration of t he
amazing Bcareat 100. G el complete
informati on abou t th e worl d 's first
hand -held . no crysta l scanner.

,.e- indudin~ high , low. UH F and
"T" public service bands; both the 70
em and 2 meier amateu r bands: plus.
for the first time ever. bot h the mili 
t ary a nd federa l gover n m e nt lan d
mobile bands. Both auto m ati c and
manual search. lockou t . sca n del ay,
di rect chan nel access. Even a liquid
crystal d isplay. F lexible anten na, ea r
phone. AC adapter/batt ery charger
and ea rn; case are includ ed .

Push button programming.

All t he features ) "OU want.

16 cha nnels for sto r ing
frequencies. H hand cover-

The Hearcar 100 works j ust like t he
fu ll size. no crysta l Hearcat Sca nners.
Push b utton controls tune in all police
ca lls. fire call s. weat her w arn ings .
and e mergency in fo rmat ion broad
casts . the sp lit second t h ey happen .
Au romaticallv.

N ow vo n ca n h ave th e
o ne scanne r vall 've alW3VS. .
wanted-a no crvstal. fullv. .
svn r hesiz ed ha nd - held
sca nne r. T he incred ib le.
Hearcat 100.

To find our more about where to buv the Bearcat 100 or other Bearcat Scanners. call SOO-$-C-A-:-':-l"- E -R loll free.

...SH LIII 01 Advwf,U " 011 page 13() 73 Magazine . December, 1983 5
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FOREIGN GIFT SUBS

The other day I contacted a
chap in Czechoslovakia and had
a nice chat. It didn't hurt thai he
recognized my ca ll and com
mented on how much he has en
joyed 73. I wondered how, in the
face of the currency problems,
he had managed to get the
magazine. He explained that a
kind American ham had sent
him copies.

If you have any OX friends,
you might think In terms of er
ther passing along your copies
of 73 or perhaps buyin g them a
subscriptlon. 73 is of particular
inte rest to OX hams because it
has more construction projects
than any other ham magazine, it
has an international OX news
column, and it Isn't filled with a
bunch of useless operating
news or contest results which
are of interest to only a tiny
minority.

Tell you What, the regular tor
eign surface subscription rate
for 73 Is S40 a year. Ihate having
it thai high, but foreign postage
rates have gone absolutely era
zy and we generally find that it's
possible to stay in business
longer if we don't lose too much
money. But I want to lend a hand
to help out our OX friends, so I'll
make a deal with you. If you give
a OX amateur a subscription to
73 as a Christmas gift and you
get the subscription in to me
before Christmas, I'll go almost
halt of the cost. Your price this
Christmas for foreign gift sub-

ContinUBd on page 126

Wayne Green haters: Here's
your opportunity to rekindle the
flames. Wayne Green lovers:
Cure that silly fixation once and
for all and find out what Wayne
Green is really like-it you dare.

foods-you're invited to [oin us
on our round of the restaurants.

I have to get to the Winter
Consumer Elect ronics Show in
Las Vegas during the first week
in January. This will bring me to
Aspen along about Sunday the
8th, during what is called the
low season (lower prices). If you
bring your HT, you will be able to
keep in touch wi th all of us on
the slopes white we're skiing.
We might also be able to ta lk
while driving from Denver into
Aspen and back-a long drive.

We normally pull between a
hal f dozen and a dozen, plus a
fair number of local hams
enough to properly make fun of
me when I manage to trip on one
of the stee per slopes and crash.

In recent years we've been
stayi ng at the limelight, just a
block from downtown. But then
almost everything in Aspen is no
more than a block from
downtown.

WI14Pb\lJ

[]

a SL OF THE MONTH
E.... ,tlody. includi"", "-'" _ 10 be lalk l"'" to ccmputeB tnese da)'S. and it WiQ only

a man. of bme befofe 0Sls CIOJItlI uP WIth the t rend. $I) tIloS month's witv"ll!f. I,om Daoe
Ball WMPOCI, It a 0Sl card thai would be all'lDme on the wall oI lhe shadt or in lhe supef'

mart<et ctled<-out line. Da¥e -.1"" included a t'anslatiOn 01 the bar code l or II10se 01 us with
_log eyes, and il you IooIl tlOaeIy, you "';llhOIioe thalilidden WIthin the bar code is ret.
lhird ItansialiOn 01 hi. ca.1l1illR-

To ent. yllUf OSL put i l in an ."eIOpe WIth yllUf choice 01 booIt5 f rom ": Radio
8ooI<shop and mail i l 10 73. PIne SUeet.Pel~NH 030l56. A\l t"< 0Sl 01 the MontI\. Ell

tnes hOI in ""11 :.pe, or WIthOut a bool<choice will not be considefed.

ASPEN HAM CONVENTION
JANUARY 9-13

Gambling that Aspen will
once more manage to coax
some snow onto the slopes this
winter, you're invited to Join the
usual intrepid group of hams
who will descend on the lown
during the second week 01 Janu
ary. This is the ninth annual ham
winter conclave.

Last winter, in addition to the
skiing and camaraderie, we had
demonstrations and talks on the
latest in packet-radio develop
mente. The winter before, there
was a symposium on proposed
ham-equipment technology de
velopments. It' s always some
thing.

At any rate, If you're a ham, a
skier, gregarious, and are Inter
ested in joining the ham group
swarmi ng over the slopes of the
four major ski areas in Aspen
and can manage Mexican, Chi·
nese, Eskimo, and other weird

W2NSD/i
NEVER SAY DIE
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SSB, CW, AM, FM, digital VFO's, 10 memories, band
and memory scan, optional 118-174 MHz coverage ...

The R-2000 is an innovative eu-eecee
SSB. CW, AM, FM receiver that covers
150 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 clr
cuit assure mall:imum flell:ibillty and ease
of operation to enhance the excitement
or UstenIng to stations around the world.

• Cove~ 150 kHz- 30 MHz in 30 bands .
Uses innovative UP-eonversion digitally
controlled PLL ctrcutt. UP/DOWN band
s witches U-MHz ste-pl. VfQ's continuously
tunea b le across the ba nd and from ba nd
to band.

• Optional 118-174 MHz coverage .
Thr()u~h usc or mnovauve nucroprcccssor
technology. frequency. band . and mode
data of s tations in the 11 8-17 .. Mill range
may be tuned. displayed (full In-quenr-y.
te .. 146.000.0). s to red In memory.
recaucd . and scanned . using the R·2000
front panel controls and Frequenc y d is
play. auowmg maximum ccnvcntence a nd
east' of operation .

Tbe optional VC-IO VIIF converter unit
may he easily Instath-d on the rear panel
o f the- R2000.

• All mode: USB, LSB, CWoAM, FM.
Provides expa nded Ilex tb tltty in recetvtng
various signal types. Front panel mode
selector keys. with LI-:O Indicators.

• Digital VFO's for but stabUity.
5O-IIz step. swnchabte to 50o-Hz or 5-kHz.
F. LOCK switch provided.

• Ten memories s t o re frequency. band.
and mode data"
Comple te ln fonnatlon on frequen cy. band.
a nd mode is s tored In memory. assu ring
maximum ease of operauon. Each mem
ory may be tuned as a VFO. Ori~ln<t1

memory frequency may be recalle-d.
AUTO. M switch ror automatic storage of
current operanug data. or. when o ff. selec
11'1(' storage of data us ing M. IN switch.

• Lithium battery m emory back-up.
(Est. 5 yr. life .)

• Programmable memory s can.
S cans all memories. or may t>l" pm
~rdmm{'d to sca n s pectflc memories.
IIOLD s witch tn u-rrupts scanning. Fre
quency. b an d . and mode are auromaucaljy
selt'ded in accordance with tilt' memory
c h a nn el berng scan ned. The scanning 
time Is approxunatety 2 seconds
per chanuet.

• Programmable band scan.
Scans automarfcally Within the pro
~rammed bandwidth. Memory chan nels 9
a nd 0 establish upper and lower SC',lIl
limits . HOLD s witch In te rrupts M'a n nln g.
Frequency ma y be- adj usted. u ..i n~ the
tuni ng control. durin /.!: scan HOLD.

• Fluorescent tube digital display
(IOO-Hz resolation).
Bunt-In 7 dl~lt fluorescen t lube d l~ta l

d is play nuncates frequency o r time. plus
me mory chan nel number. DIM s witch pro
vlded. T he display may be ewnched to
tndlcate CLOCK-2 . FREQUENCY. CLOCK-I.
a nd timer ON or OFF by the front panel
FUN CTION switch .

• Dua l 24-hour quartz clocks , with timer.

• Three bu il t-in IF filters with NARROW/
WIDE seJector s witch. (CW filt er opt.)
6-kHl wide o r 2.7-kHl narro w o n AM.
2.7-kllz automatic on SSB. 2.7-kHl wide

on CWo or. wit h optional YG·..SSC filler
installed. Soo-Itz narrow. IS·kHz auto
matic on fo"1>l .

• Squelch circuit, aU mode, built-ln, with
BUSY indicator.

• Noise blanker built-in.

• Large front mounted speaker.

• Tone control.
• RF step attenuator. (0·10·20·30 dB.)

Fo u r s tep anenuator. plus antenna fuse.

• AGC switch. ISlow-Fast.J
• "S · meter, with SINPO "S · sca le.

• 100/120/220/240 VAC. or 13.8 VDC
operation (wit h opt. DCK -l m b lt" kJ tJ .

Other features .

• Rf-:CORD output ja ck.
• Audible "be-e pe- r" !through speaker).
• Carrying handle.
• Headph one jack.
• Ex ternal speaker jack.

Optional accessories:
• VC-IO 118-174 M I-Iz con verter.
• II S 4 . HS -S . lIS-6. HS·7 h e adphories.
• DCK -I DC cable kit.
• YGA55C Soo-Hz CW filler.
• tiC 10 World di~Ual quam crock.
• AL-2 Surge Shunt

Mort.' rnronnancn on the R-2000 is
a vailable from all authorized dealers of
Trto-Kenwood Commun ications
1111 West Walnut Street
Compton. cauronua 90220.

KENWOOD
pacesetter m amateur maso

Sp..cif!alllon" and prl....·s ar.. subjecllo ..hang" wllhoul noll.... or obligouou.
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QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ.941D 300 WATT VERSA TUNER \I

;-:MFJ.9621.5 KW
/ VERSA TUNER 11\

R~',': $229~
KW PEP (+ S1D)
and match a!ly leedline

conti nuously from 1.8to
30 MHz;coax, balanced

line or random wire.
Buill-In SWRM'attmeter

has2000and 200 watt
ranges, forward and re

flected power. 201.meter
movement. Ii position an

tenna swi tchhandles 2
coax li nes (direct or

through l1lner), wireand
balanced lines. 4:1 balun

250pf6 KV variable
capacitors. 12 position in

ductors. Ceramic rotary
switch. All metal black

cabinet and panel gives
RFIprotection, rigid c0n
struction and sleell styl

ing . Flipstand tilts tuner
for easyviewing.

5lt1 4lt141nches.

MFJ·940B, $79.95, 300 watts .SWRlWattmeler, antenna switch on rear.
Nobalun. Bit 2It 61n. eggshell white with walnut grained sides.

MFJ-!I45, $79.95, likeMFJ-940B with balun , less antenna switch .
MDJ-944, $79.95, like MFJ-940B with balun, antenna switch on

front panel, less SWRlWattmetlll".
OptlOlllI mobil, bncbt lor 940B, 945. 944, $5.00.

/,.----MFJ,900 200 WATT VERSA TUNER
MItdlnCOll,l1ndom wlm 1.8-:JJ MHz. $49~
Handles up10 200 watts output; efficient

airwound Inductor gives more watts out. 1+ $4)
5xb6ln.Ulliny tnInsce1..... solid state Of tube,

Operate eu bands wi th one antenna.
OTHER2lllIWATT MODELS:

MFJ·901. $59.95, like 000 but Includes
4:1balun fof use with balanced lines.

MFJ·161tlD, $39.95. for
randomwiresonly. areattcr
apartment, motel , camping

operation. Tunes 1.8-30 MHz.

--.-

•
•

•

MFJ.949B----
300 WATT
DELUXE VERSA
TUNER \I

$139~ :,';J.:.,:,
(+ 4) V'1lI

Tuner II. Mltchet ev,ry
thing from 1.8 - 30 MHz,
coax, randoms. balanced
lines, up to 3OO'N out
put, solid state or tubes.

Tu"n out SWR on dl·
poles, vees. long wires,
verticals, whips, beams,
quads.

Buln-ln 4:1 balun.
mN, 5O-ohm dummy
load . SWR meter and 2
range wattmeter (mN
and »N).

Ii posltlon Inttnlll
IWItdl on front panel, 12
position air-wound In
ductor; coax connectors.
binding posts, black and
beige case. 10 x3 x 711'1.

$99 ' 5 MFJ'I ftltnt Mlllng tuner packl In pl,nty of new "'him,
• Hewltyflngl Brushed aluminum front. All metal cabinet.

(+ $4) Hew SWRlWlttmmrt More accurate. Switch selectable XlOI3O
watt ranges. Read forward/reflected power.

Hew Intlnllllwtt~h ! Front panel mounted. select 2
coax lines, direct or through tuner, random wire/
balanced line or tuner bypass lor dummy load .

New Ilrwound tndudorl Larger more efficient
12 position airwound Inductor gives lower losses and
more warts out . Run up to XlO watts RF power output.

Malches everything from 1.8 to 30 MHz:
dipoles, inverted vee. random wires,
verticals, mobile whips, beams, balanced
and coax lines.

Built -In 4:1 balun for balanced lines,
1000 Vcapacitor spacIng. Black,

• 11 x 3 x 7 Inches. Works wlth all
solid state or tute rigs,
Easy to use anywhere,

""--IMFJ·989 3 KW ROLLER INDUCTOR VERSA TUNER V

$329 '. 5 Milt "Vern Tunlr V". It hllill thl "atum you IIklll
for, Including the new smaller size to match newsmaller rigs -

(+ $10) only 10 3/4"W x 4 112" Hx 14 7/8"0
Mitchel COIl:, ballnced lin.., random wlm - 1.1 to 30 MHz. 3 KW PEP
the power rating you won't outgrow (250 pHiKV caps).
Roll" Inductor with a 31:IIglt turns counter plus a spinner knob lor precise
Inductance control to get that SWR down to minimum wery time.
Bulft.ln 3IXI watt, 50 o/lm dummy IDld, buln-ln 4;1 """' balun.
Bulft.ln t% mit. reaos SWR plus lorward and reflected power in 2 ranges

(200 and 2000 watts), Meter light requires 12 VOC. Optional AC adapter
MFJ-1312 Is available for $9.95.

Ii-pDlltion Int,nnalwltch (2 coax lines, through tuner ordirect, random/
balanced line or dummy load). SO-239 connectors, ceramic feed-throughs,

binding post grounds,
0111,1" .Iumlnum low profll, Clblnet wi th sutH;/las$ls for RFI protectloo,

black linlsh, black front panel with raised letters, tilt bail .
... 9 MFJ.981 , $239.95. 3 KW. 18positloo switched dual inductor.

SWRM'attmeter. 4:1 balun.

TO OROEIl OR fOil 'DUll NUIIEST
DEALER, 'AU TOU-fllEE

800·647·1800. "''' 00"323-5869
in Miss , and outside continental USA
Telex 53-4590 MFJ STKV

MFJ
MFJ ENTERPRISES, INC.

8D1 414, Mlllllllppi Stat,. MS 39712 '- ===:...J

OIlOEIIAN' PIIOOUCT fAOM MFJ AND TRY IT-NO
OIUOATION.IF NOT OEUGHTEO, RETURN WITK
IN • 0,1,n fO I' PROMPT REFU NO (LESSSHIPPIN Gl
• One year unconditional guarantee . Made In USA.
• Add Ihlppln~hlndllnll Ihown In plrenthesll
• CIII or write lor f.... Cltaloll , wer 100 productl.
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3110 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES EVERYTHING FROM 1.8 to 30 MHz.

$99.95 MFJ'04'D

NEW
FEATURES

MFJ'. fnt"t selllnQ tunl' packl ln pllnty of new ,..tuml
• NlW Styling! Brushed aluminum trent. All metal cabinet.
• New SWR/W.ltmllerl More accurate. SWitch selectable
300/30 watt ranges. Read forward/reflected power.
• New Antenna Switch! Front panel mounted. Select 2 coax
lines, direct or through tuner. random wire/balanced line or
tuner bypass for dummy load.
• New alrwaund Indudo,! larger more efficient 12 position air
wound inductor gives lower losses and more watts out. Run up
to 300 watts RF power output . Matches everything from 1.8 10
XI MHz: dipoles. inverted vee. random wires, vert icals. mobile
wnips. beams. balanced and coax ures. Built-in 4:1 balun !of
balanced lines , l lXXlV capacitor spacing . Black . l1x3x7 il"dles.
Works with all solid state or lube rigs_Easy to use. anywhere.

---

-

1 KW DUMMY LOAD $34 95
MFJ·250 •

Tunl up flit, Ixtend "¥ - , I
nte of IInlll, rtduce
CRM I Rated lKW CW ; 1"" ..~~
or 2KW PEP for 10 min-
utes . Half rating for 20 I
minutes , ccnumoue at
200 W CW, 400 W PEP.
VSWR under t.ztc 30
MHz,1 .5toJOOMHz.
Oil contains no PCB.
50 ohm non-inductlve resistor. safety vent.
Carrying handle. 7'hx~ in.

DUll IIltt1rs give unmltched perfol'lTllnetl
The primary filler lets you peak. notCh , low
pass or high pass with extra sleep skirts.
Auxiliary filler gives 70 db notch, 40 Hz peak .
Both !ilters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constant output as bandwidth is varied ; linear
frequency control. Switchable norse Iimiler for
impulse noise . Simulated stereo sound for CW
iets ears and mind reject DRM. Inputs for 2 rigs.
Plugs into phOne jack . Two watts for speaker.
Off bypasses filter. ~18 VDC or 110 VAC with
optional adapter. MFJ-1312. $9.95.

24/12 HOUR CLOCK/IO TIMER
MFJ~103

$34.95
Switch to 24
hour GMT or
12 hour 10rmltl
Battery backup
maintains time during power outage. 10 timer
alerts every 9 minutes after reset. Switchable
seconds readout. Elapsed timer. Just start clock
from zero and note time of event up to 24 hours.
Bright blue .6" digits. Alarm with snooze
function . Synchronlzable with WIN. Lock
function prevents mis·setting. Power out. alarm
on Indicators. Black. 5x2x3 in. 110 VAC . 60 Hz.

DUAL TUNABLE SSB/CW
FILTER MFJ.752. $89.95

TO ORDER OR FOR YOU II MEAliEST
DEALfIl, tAU TOU-FREE

800·647·1800, C,II oo, -m"",
In Miss. and outside connrental USA
Telex 53-4590 MFJ STKV

.....~.

'"' ';:. r-- 0.. . ~ . . ~.

::::'.' ... - .•.

MFJ
MFJ ENTERPRISES, INC.

8n 494, Mlillulppl Stili, MS 3!J762 L J

VHF SWR/WATTMETER
MFJ·812 $29.95Low COlt

VHF SWR/
W.nmeter!
ReadSWR
(14 to 170 MHz)
and forward! I
reuectec power I--- -=-=-:"--_..J
at 2 meters. Has JO and 1lO warts scales. Also
read reranve field strength . 4x2x3 In.

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER
Turn your synthlllilid IeInnlng $39.95
2 meter h.ndheld Into I hot Pollee/ If · MFJ
FII'I/Wulher b.nd Ic.nnerl ·313
144·148 MHz hancnetds .-
receive Pouce/Hre on 154·
158 MHz with direct fre
quency readout. Hear
NOAA maritime coastal
plus more on 160-164 MHz.
Converter mounts between
handheld and rubber ducky.
Feedthru allows simultaneous
scanning 01 both 2 meters
and Police/Fire bands. No
missed calls. Crystal controlled. Bypass/Off
swi tch allows transmining (up to 5 wans). Use
AAA battery. 2Yoxl 'hxl 'h in. BNC connectors.

MFJ/BENCHER'SEYER
COMBO

MFJ·422
$99.95

The belt Of
.11 CW worldl-
a deluxe MFJ Keyer in a corroec nfiguration
that fits right on the Bencher iambic paddle'
MFJ Keyer - small In size. big in features. Curtis
8044 IC, adjustable weight and tone. front panel
VOlume and speed controls (8-50 WPM). Built·
in dot1:lash memories. Speaker. soetcee. and
push button selection of semi-automatic/tune
or automatic modes. Solid state keying . Bencher
paddle is fully adjustable; heavy steel base with
non-skid feet. Uses 9 V battery or 110 VAC with
optional adapter. MFJ-1305. $9.95.

ORDER ANY PRODUCT FROM MFJ AHO TIlY IT· NO
OIUOATION.IF NOT DEUGHTED, RETURN WITH
IN. DAYS FOR PROMPT REFUND (LESSSHIPPING).
• One year ,tafIlIltionIl guarantee . Made in USA.
• Add SUX! eeen sllipplngfflandling • ClII. wrltl
,.". catllog, IMl' 1111 productl.

S.nd .nd rKllYI comput.rllid RllY/ASCIII
CW with n..rly .ny perlon.1 computer (VIC-2O.
Apple. TRS-aoc , Atari , THJ9, Commodore 64,
ete.). Use Kantronics 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. 1lO baud ASCII). Sharp 8 pole
active filter for CW and 170 Hz shift . Sends 170.
850 Hz shift. Normal/Reverse swi tch el iminates
retuning . Automatic ncee limiter. Kantronics
compatible socket plus exclusive general purpose
socket. axHh6 in. 12-15 VDC or 11 0 VAC with
adapter, MFJ-13t2. $995.

INDOOR TUNED ACTIVE
ANTENNA
" World 0 f'Ibber" rldll or hClldll'lCeDtlon
of outlldl long wll'll! Unique tuned ActIve
Antenna minimizes mtemcc. improves select
Ivlty, reduces noise outside tuned band. even
functions as preserectcr with external antennas.
Covers 0.3-30 MHz. Telescoping antenna.
Tune, Band, Gain.
Dn-ofl bypass controls.
6x2x6 in.Uses 9V
banery, ~18 VDC or
1l0VAC wi th adapter. $
MFJ.1312. $995.

RTTY/ASCII/CW COMPUTER
INTERFACE MFJ·122.$99.95

RX NOISE
BRIDGE ' , ,_ .. '-

Mlllmlze :.~.i·0 ~
your Intennl - - '-. - --
perforrnlncil $59.95·MFJ.202B
reus wt\ether to shorten or lengthen antenna for
minimum SWR . Measure resonant frequency,
radiation res istance and reactance.
N.. Futures; individually calibrated resistance
scale. expanded capacitance range (1:150 pl).
Built-in range extender for measurements be
yond scale readings. 1-100 MHz. Comprehensive
manual . Use 9 V banery. 2x4x4 In. -
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Homer L. Dilvidwn
1811 5th Avenue South
fr. Dodge IA 50501

Code Practice:
Have You Seen the Light?

This simple solar cpo is the best weekend project
under the sun -or bulb.

Photo A. This little solar ccxle oscillator may be operated in the sun or under a regular reading
lamp. Sufficient volume is obtained from a small lJ..Ohm PM speaker.
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YOU wi ll find this solar
code osc illator handy to

use whether you are just
beginning to pract ice the
Morse code or just keep
ing in touch There are no
batteries to wear out or to
corrode- never fret about
shutt ing the osci llator off .
Yes, even years later you

can pull the unit off the
shelf and it will work every
t ime (Photo A).

In most instances, solar
cells are rather expensive to
use in sma ll e lectronic de
vices. Here, five solar cell
pieces are taken f rom a
1G-piece broken energy
pack. You can usually pur-

chase th is pack for less than
$2.00 and practically any
size ce lls can be used for
this pro ject. Just connect
the f ive p ieces in series and
you have a voltage source
of over 2 volts.

The unit is assembled in a
Radio Shack experimenter

box measu ring approximate
ly 6 X 3 X 2 inc hes. Pract i
ca lly all of the com pone nts
fo r the so la r osci lla tor, ex
ce pt the so la r ce lls. may be
pick ed up at the local rad io
store. The LED flasher -osc il 
la tor Ie can be obtained
from any Radio Shack store
(276-1705). You can build
this solar code oscil lator fo r
less tha n a $10.00 bil l. with
ou t the telegraph key. In
fact, you can assemble it for
ha lf that price if a contai ner
box and speake r are found
in your e lectronics junk box.

Si nce the LM 3909 Ie os
ci ll ator operates on very low
voltage {1 .5 V) a nd pu li s less
tha n 3 mA of current, so la r
ce ll pieces provid e ade
q uate power (Fig 1). The
prac tice osc illator may be
operated in the sun o r under
a reading lamp. Any size
8D hm speaker ma y be used
in the pro ject. Just select the
correct size and conta ine r to
house the sma ll PM speake r.

The smal l components
a re mounted upon a 2'12 " x
3" perforated board . Simply
cut the small piece from a
la rge r piece of stoc k. If a
sm a ller si z e per forat ed
boa rd is handy, use it. There
a re only five sm a ll compo
nents to be mounted upon



Photo B. The solar cells may be mounted on the p lastic case
or on a piece o f cardboard. For added protect ion, cut a p iece
o f thin p la.Hic to cover the cells and cement the ends w ith
rubber silicone cement.

Photo C The w iring o f the small components is mounted
upon a small perforated board. After the oscilla tor is tested,
cement the board to the inside o f the p lastic oox.

Fig. 1. The oscillaror c ircui t is built around an B-pin LM3909
ICchip. This smal/ le pulf.~ less than 3 mA at 1 votts. making
an ideal solar project.

Fig. 2. Select five large soter-cei! p ieces from the taoiece
assortment. Connect aJi cells in a series arrangement
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and so la r-ce ll wires after in
se rting through the sma ll
hole s.

Sta rt wiring up the o sc illa 
tor With the six-inc h speaker
wires co nnec ted to term inal
5 o f the IC socke t and R1,
So lde r the long negative
wire from the so la r ce lls to
the negative te rm ina l of C2.
The positive wire of the ce lls
is solde red to the positive

~
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rated board , Bend o ve r
socke t terminals 1 and 5.
Temporar ily, this Will hold
the socket to the mount ing
boa rd until a ll wiring has
been completed . The sma ll
resistor a nd ca pac itor are
mounted as they a re wired
into the ci rcuit. St ick the ter
m ina l wires thro ugh the per
forated hole s nea r the IC ter
minals. Solder the speaker

Wiring the Circuits

First, mo unt the IC socke t
in the middle of the perfo-

Now solde r t he sma ll
pieces of wire to the top ba r
o f ce ll num be r 2. Fl ip the
ce lls ove r and connect a n
othe r one-inch piece to the
bottom side of cell nu mber
2. Connec t a ll f ive cell s in
th is manne r unt il all cells
a re Wifed in se ries. Solder a
six-i nch connec ting wire to
the bottom side of the la st
cell (5). Unde r direct sun
light. you sho uld gene rate
from 1.5 to 2.5 vo lts from
the so la r cell s

Place a dab of dear rub
ber sil icone ce me nt on the
bo ttom side of each ce ll.
Turn the ce ll s ove r by ho ld
ing o n to the wire ends. Press
the cells in place. Be carefu l
not to press too ha rd a nd
break a ce ll. Une the cells
up in a row. The cell s may
be placed close toge ther by
curling the sma ll hookup
wire . let the ce me nt set for
a co uple of hou rs (Pho to B).

ping wire will do. Tin bot h
e nd s 0 1the hookup wire . Try
to so lde r the ce ll -co nne ct ing
wire s to the cente r of each
ce ll. Solder a o ne -inc h lead
to the bottom side of ce ll
num ber 1 Istlve r). Hol d
the lead In place with the
blade of a pocket kn ife.
Make cl ea n, flowing so lde r
co nne ct ions .

Mount the spea ke r on the
aluminum cove r. So m e
plast ic boxes may have a
pla stic front cove r. lay the
speake r on the cove r a nd
mark the spea ke r mou nting
holes. Drill seve ra l sma ll
holes or tw o large o nes for
t he spe a ke r o pening . A
piece of meta l or pla stic
scree n may serve as grille
clot h beh ind the m etal
cove r. Drill tw o sma ll holes
fo r the key jacks. Make sure
the y a re insu lated from the
metal cover.

the perforat ed board . After
all co mpo ne nts a re wired
a nd teste d . the board is
glued to the Inside of the
plast ic box with rubber sili
cone ce me nt.

Connecting the Cells

Se lect five large pieces
from the so la r-ce ll a ssort
ment. The so la r cel ls may be
mou nted d irect ly upon the
plastic case or on a p ie ce of
ca rdboa rd (Fig, 2). Then ce
ment the c a rd bo a rd cell
arra ngement to the plastic
case . For add ed protect ion,
yo u may cover the ce lls with
a thi n piece of pl ast ic.
Before mounting the solar
ce ll s, they should be con
nected in se ries.

Start with ce ll number 1
a nd connect a six-inc h piece
of fi ne wire to the top ba r
side of the so la r ce ll . Any
type o f fine hookup or wrap-



•

ee
e

Parts List

J1 , J2-banana jacks (Radio Shack 274-725 or equivalent)
Cl-1 uF, 16 verectrciytrc capacitor
C2-50 uF, 16 V
R1-1()()"()hm resistor, 1I2W
R2-220-0hm resistor, 1/2 W
IC-LM3909 (Radio Shack 276-1 705 or equivalent)
51 - 8-pin IC socket (Radio Shack 276-1995 or equivalent)
Solar cens-c- t o prece broken energy pack
Crescent solar-cell chips, #P42,749- 25 for $1 0.95 (Edmund

SCientific Co., 101 East Gloucester Pile, Banington NJ
080(7)

Solar Cell Experimenter'S Assortment, S112-$7.95 (Solar
Amp, lnc., PO Box 2788T, Denver CO 80227)

Speaker-any size (2- to 4-inch) PM speaker
Miscellaneous-Cabinet, telegraph key, hookup wire, and

hardware

Photo D. Close-up view of the smafl oscillator. In this model,
a metal front panel was used. The speaker ho/~s may be drilled
out with a small bit or with a circle currer.

te rminal of (2. Connect two
four-inch hookup wire leads
to the key jacks. Cround the
lead from the black female
jack. Solder the red jack
lead to the negat ive term i
nal of C2. Don't forget to
grou nd term inal 4 of the [C
socket (Photo C).

Double-chec k a ll wiri ng
connections with the circuit
diagram. If a VOM is handy,
chec k the vo ltage and solar
cel l po larity leads. The posi 
tive terminal of the solar
cell s must be soldered to the
positive term inal of (2 and
te rminal 5 of the Ie socket.

Usually, the top bar term i
na llead of cel11 is the nega
t ive terminal. Of course, the
code oscillator w i ll not per
form w ith the solar-cell po
lari ty reversed. You cannot
rui n the IC since the low
voltage and cu rrent is devel 
oped with the solar cells; the
IC is no t damaged with the
w ro ng polarity.

Mark the terminals of the

IC socket w ith a b lack fe lt
pen or grease pencil . Plug in
the LM3909 IC chip with the
small dot at terminal 1 . In
sert the telegraph key and
start to tap away. You may
find the tone of the osci l lat
or changing somewhat when
placed near or out of the
light. If the sunl ight is too
bright just cover up one of
the cells . •

12 73 Magazine. December, 1983 -",
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Communications Specialists
426 West Taft Avenue
Orange, CA 92665-4296
(800) 854.()547 (714) 998-3021 _'"

or law enforcement to coordinate air
craft operations. Sport aircraft . home
bui lts. or experimental planes (even
those without electrical systems) can
now have reliable 720 channel com
munication. But perhaps the best
advantage is the peace of mind that
comes from having an emergency
back-up transceiver.

The TR-720 comes with a fu ll I year
warranty with guaranteed 72 hour
turnaround and is available (or im
mediate delivery factory direct or from
your local Avionics Dealer or FHO.

The TR-720, rugged. reliable com
munications in the palm of your hand.

$795.00 Aircraft. Owners Xet
FCC and !Joe .\1'"",,,,,,,-,

I'~~~l V/S4' r ~-:l

•

• • • With Guaranteed Overnight Delivery
The TR-720 contains the latest

microprocessing technology which is
responsible for its amazing size (6.6"
x 2.6"x 1.5", and weight (12 lb.). Fea
tures include 3 memory channels. 720
CO~ I and 200 :\AV channel operation.
twist-off rechargeable battery pack, and
multi·function LED to indicate receive
signal or low battery A full set of stand
ard accessories including rechargeable
battery AC and DC chargers, case. flex
antenna. and earphone put you stra ight
on the air. Optional accessories are
available.

The TR-720 increases the operating
safety of balloons, sailplanes. and uI·
tralights by providing communication
with ground crews or ATC. It allows
receipt of IFR clearances prior to
engine start and is indispensi ble for
search and rescue, forest fire fighting,



• SSB mcnnor c trcun .

Optional Accessories:

• AT 930 Autu . antenna tuner.
• SP-930 External speaker wnh

st"1ectable audio fillers.
6 YG--455C-1 1500 111.1 Of

YG--455CN-I I250 IIz1pl~·ln

CY.' nners fur ol55 kHz IF,
• YK-88C~1 1500 IIz1 CW plug-In

filter for 8.83 Mlil IF.
• \1\ ·881\-1 (6 kHz) AM plug-In

Filter- for 8.83 MHz IF.
6 SO·I cornrnercmt p;rad,oTCXO ,
• MC--42S UP/lXJ\VN hand mn-.
• MC--60A deluxe desk mil',
6 MC-80 desk top UI'/OOWN mrc
• MC-8S multi-function desk mil'

• 5 ::;B IF slope tUllhlJ.(oa lIow!>
illCkpt"ndeJll a dj ustm e nt of the
low and/or h lj.!,h freq uency
s lopes of the IF passband.

• c w vnT and puch control. VBT
tun e-s n ut in ltTkrlng: ,,(gnals . cv.'
pnch control "hifts If pa s ... -band
an d Ixoa l fr r-que-ru-y. -NaITo",
W ld('"" fllter swtu-h.

6 Tuneable. peak-type audio
filter fo r CWo

• AC powe-r supply built -In .
6 f-luon·"I't' ll l tube di~il,1 1 di ...p lay

/1 00 Itl rt·"I,llI lio n o modill.l hlt' to
10111.1 with d h:( ilalluod " u b-"m lr.
In 20 ki l l. ...1'·1.... ,

• Rf-" spr-r-c-h proo-...sor.
• One year limited warranty.

SSB,'CW, F'SK . SO W on AM .
S\VR.' Power meter.

• Avatlahh- wnh AT-9:~O auromanc
antenna tuner buill-in. or <IS an
opuon. Cover'S 80-10 me-te-rs .
including \\'A RC ban d".

• CW full break-In. C~IOS togrc IC.
plus reed relay. Swltc-hable to
semi break-in.

• Dual dtgital VFO·s . 10-lIz steps.
Includes band mrormauon.

• Eight memory channels. Stores
fn-quencv and band data.
Internal battery memory back
up. est. 1 y r. life. {Ba ttr-ry not
Kenwood supplted.l

• D ua l mode n o ise b lank er. NB I.
with threshold co ntro l, for
- p u l '>l' - nee-e . NB -2 for
-woodper-ker"

"DX-traordinary" ...
superior dynamic range,
auto. antenna tuner,
aSK, dual NB, 2 VFO's,
general coverage receiver.
A superlative , bigb-performance.
aU saUd-state MY transcel",cr.
that coven aU Amateur HY
bands , and Incorporates a 150
kHz to 30 MHz general cove rage
re ceiver b."iDC an eaeeuent
dynamic range.

TS
• 160-10 \ k ll' n- . wilh I:'() klll ·aU

MHz gerwT<11 ('t.l\Tr; I~t· n"t'd\"'f.
CO\'('!"S all Aruau-ur rn'quel\l'l<''',
plus WA HC. O il ~SB. CW . FSK.
and I\ M. L' P I"IJIl \ T r-.lon d igit••1
PI.L d r ,"ull,

e Exo-Ih-nt 1T('l ' l\Tf dyn.l lIlk
range. Typical two rom- dynamtc
range. 100 liB tzo mou-re. 5 0- kltr.
" pa("i ng. 5 00 III CW baudwtdthl.

• All souc.srotc 28 \'011 operated
fln'll amplufer, Lowe-st 1M di..tnr
uon . power Input 250 W on

"Digital DX~terity"•..
General coverage,
Superior dynamic range,
2 VFO's, 8 memories,
Scan, Notch,COMPACT!
Combines compact s ty ling with
stete-or-tne-sre circuit de s ign
and performance .

TS 43 S A.Tl

6 ltiO-1O nu-u- rs . w ith 150 klt l. 30
~IJI I. ~l'I \('ra l CO\' l'r;U;e n-ee-rver.
Con'!"'; a ll Amateur In-qucnctes
plus WARe. UI' couve-r-aou
di~Ua l I'LL cm-un.

6 USB o I$ B. cw. AM . and
Fi\l lupliona ll <III morh-.

6 Compact li~hlwc l~h t tk';i~n.

omv 10 -5 ,H 12 701 W .,, :1 :\/ol l!lf' l
II ." 1O·7 /fl I2751 D . in d lt"s Imml:
ontv 1-1 .:1 Ihs. 16.5 k~ -I .

6 Superior rece-sver dyuamn- range
wi th Dyna·Mi" h igh sc·n sUi \,ily
dirr(1 m txiTl Io! ~~'sle m.

• 10· HI su-p dual d igi ta l VFO's . • IF s h ift dreuU for nuutnuun QRM.
Operate- rndependenuy. Im-Iurh- • TUlw "bl,· uon-h Illter. buttt.!n .
band and mode infonnalion . • Narrow-wide Illn-r st'ledJon on
Dlal tot'que adjustable . Su-p SSM and CW tuner opuonan.
swmh for 10-11 ;<; or 100-111. " I t' p.... • Sp l'lT h processor. butlr.tn.
A -n swttch shifts "B" Vf-"O to
'A - VFO frequency and mo de. or • All so lid SI, ll t' , Inp ut ra te d 250 W
vtcc versa . VFO LOCK s wu r-h Pf-: I' o n SSB, 200 W DC on CW,
RIT for VFO o r meruorv. UP 120 W on FM lo p llunallo 60 W on
IXJWN m anua l S«I/l with ,\ \ 1. ()pt'rattO

" o n 12 VDe ur ori
u p tto rta l UP IX>WN microphone. 120 VACo or 220 2ol0 VAC w ith

opuonal PS-ol30 AC puwer• Elgin me-ruortes s to re frequency. I
d d d U suppsy.

m o e . a n d ban a ta. 8 1 • F1u n W"I'l'1l1 IUIx' d il!;ital d isplay

"" · " 1"~. · stores RX T X Ire. d I ()() II, . ~ , ~ ... in IC,lll''' n-quency In I 1
q uencjc-, indepen dently . no III mod ifiab lt'l.

• Lrthfum b att e- ry m emo ry ba ck -up. • ,\ 11 m ode sqtw k h ctrcutt. bu ut .tn .
[Est. 5 yr. life .) 6 Butlt -tn norse blanker.

6 Memory Scan. • Rf-- nuenuator 12 0 dB).
• Programmable <I utomalk band 6 VOX Clfcu ll. plu... semi brl"ak·in

"I0,1Il w id th. with ~ ide· lone.

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

Optional accessories;
• PS-430. PS-30 or KI'S-21

AC power suppues.
6 SP--430 external speaker.
• MB--430 mobtle mounting

bracket.
• AT·25O automauc antenna

tuner. 160·10 rn. ind oWARe
• AT-130 compact antenna tuner.

80·10 m . indoWARC .
• F1\-t430 FM unit.
6 YK-88C (500 1I11 Of YK-88CN

12 70 Hz) CW filters.
• YK-88S~ (1 .8 kllll S S B filler.
6 YK-88A 16 kHzl AM Irlter.
6 MC-42S UP/IX>WN hand mtc .
• MC-55IBPJ mobile mle.
• MC--60A deluxe desk mrc.
• MC-SO desk top UP/DOY,'N mil'.
• MC-85 multi-funetlon dt",;k m t('.
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• Repeate r o ffset switch (±600
kHz/TM-201A; ± 5 MHz/TM
40lA; a nd slmpiexl a nd revers e
s witch

• Audible ~BEEPER" con firms
operation

• Easy-to·lnstall m obile mount
TM ·:lOlA/TM-40lA accessories:
• TU-3 programmable 1w 0 

frequency crcss encoder
• KPS -7 A fixed stanon power

supply

Optional FC-IO frequency
cont ro ller
M<l v be easnv connected 10 the
Tfof.201A o r TM-t01A. Conn',
nkllt control keys for freque-ncy
UP!DOWf';. M H z shifl, VFO AU.
a nd M R Ime-morv recall or
chilngr mcmorychan neu, A
gn'('n, ea sy-to-rr-ad, back.ltghted
LC n display tndtcatus rranemu/
n-cetve In-qur-ncn-s. memory
cha nnel numbe-r. A LERT, and
SCAN {w Ith blinking T\1I:1z decl
mall. Sue. 4..1 1I12lW x 1..1 135lH
.x 0.9 1221D, tnc-tumml. Wt"i~hl:

3.5 oz. uoo !?J.

• Memory scan/programmable
band sCllln

• Priority a lert scan

• Highly visible yellow
LED freq ue n c y displa y

• High pertcrmance
receive/transmit
GaAs FET RF a mplifi e r for h igh
se-nstuvny wuh w id e d y nam ic
range. Tra n sm it modulauou
characte rtstk-s l>elecll"d for best
sound and minimum ensroruon.

• External high quality speaker
s upplie d I~o internal sp('akt"rj

• 16-key autopatch UP/DOWN
microphone

• Ultra compact an d lightweight
Measu res 5.6 U41lW x 1. 6
139.5)1{ x 7.2 (I8:llD.lnchlmm).
Wdghs 2.8Ibs., (1 .25 k~.I.

• 25-wa tt output.
wit h HI/LO power switch
Produces a powerful 25 watts RF
output from a surprisingly
compact design I TM-20IA I.

• Dual digital VFO's built·in
· 5 memories plus MCOM"

channel , with lithium battery
back-up lest. 5 yr. lifel

-
Ultra-compact and
lightweight, priority,
memory and band scan,
25 watls/TM·201A &
12 watls/TM-401A.
The KENWOOD TM -20LA
2- meter and TM -40LA 70-cm
FM mobile t ...nscetvers arc the
smaUest and lightest units
available, allowing maldmum
flexibility in automotive
installation.

FM "Dual-Bander"...
2-m & 70-cm in single
compact package,
LCD, 25 W, optional
voice synthesizer.
KENWOOD's TW-4 00 0A FM
"Dual -Ba n de r" provide s Dew
venatillty in VHF a n d UHF oper
ations, un iq uely combining 2-m
and 70"ClD FM functions In •
5ingle compact package .

T I\()A F IlFS'

• 2 -m an d 7(H:m FM in a
Co m pac t Pacbge
covers ure 2-01 band (142.000-

148.995 M U1.!. I ncludln~ rertam
M A RS a nd CA P frequenc-k-s.
p lus lh e 70-em FM band
14-10.000·449.995 MHzl. all III
a single compact package. Only
6 -3/8 11611W x 2 -3 /8 16011-1 x
8 ·9/16 (2 i71O Inches lmml. •end
4..1 Ills. 12 .0 k~.I .

• Large, Easy -Io -Read
LCD Display

• 25 Watts RF Power on
2-mJ70-cm,

• Opt, -vcrce Syntheslzer Unit"
Installs mslde the T \\' -4000A.
voice announces frequency.
band. VFO A or B , repeater olT
S('I, and memory channel
number.

• Front Panel Illumination
• 10 Memories with Offset Recall

and Lithium Battery Backup

• Programm able Memory Scan

• Band Scan in Se lected l ·MHz
Segments

• Priority Wa tc b Fu nction
• Common Channel Scan

• Dual Digital VFO's
• 16-Key Autopatch UP/DOWN

Microphone
• Repeater Re vers e S witch

• High P erfo rma nc e
Re ceiver/Transmitter
Ga As FET In" ampllfk-re Oil both
2·111 and 70-("111, high perform
<Inn' MCF's In the 1M IF secuon.
provtde h igh receive s('llslth'ily
and excenenr dynamic r.1II~e.

The high reliability RF power
modules assure dean and
dependable transmtsstons on
enher hand.

• Rugged Dle -casl Chassis

• MBEEPER" soun ds t h ro ugh
s peaker ,

• Easy-to-Instan mobile mount

T -4000A eeee .one.
• VS-l voice sylllht'slzt:"r
• TU -4C programmable two

freq uency l.'TCSS encoder

• KPS -7A ffxed sta tion
powe r supply

• SP-40 compact mobtle spe-aker

• S P-50 hl~h qua lily mobile
speaker

• MA-4000 dual-band mobile
a nrenna w lIh duplexo r

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 Wes t Walnut, Compton, California 90220



"Top-nolch"",VBT, nolch, IF shift, wide dynamic range
The TS·830S bas every
conceivable operating fe ature
built-In for 160-10 meters
(including the three new bands),
It co mbine s a high dynamic
range with variable bandwidth
tunIng (VBT). IF shift, a n d an
IF notch filter, as well as very
sharp filters In the 455·kHz
second IF.

TS·830S FEATURES;

• LSB. USB. and CW no 160-10
meters. inducting the new 10. 18.
and 24-MHz bands.
Receives wv.V on 10 Mtlz.

• wtde receiver dynamic range.
.Juncnon FETs in the bala nced
mixer, MOSFET RF ampnner at
low level, and dual resonator for
each band .

o Variable bandwidth tuntlll'(
(VBTI. Vanes IF filter passband
width.

• Notch niter hlgh·Q ac-ttvr- drnJit
in 4 55·kHz second Ir.

• IF shift [passband tunlnpJ .

• Noise-blanker threshold
level contro l.

• Butlt -trr .d l~Ual display.
llluofc!,>(,l."ot tube) . .....ith
analog dial.

• 6146B final with RI"' negauve
feedback. Runs 220 \V PEP
(SSB)/180 W DC (CW) Input o n
all ba nds.

o Built-In HF speec-h processor.

o Narrow/wtde fflte r- select ion
on CWo

o 55B monitor rtrcutt.

• RIT and XIT [transmitter
Inr remerttal tuning! .

Optional eceeeeertee:
• SP-230 external speaker.
o YFO-230 external d i.l!lt.al VFO

with five merucncs. dl.l!ltal
dtsptay. -

• YFO·240 exrernat analog YFO.
o AT-230 a nu-nuu tu ner.
o YG-455C [SOD liz) o r YG-455CN

(250 Hz) CW flltr- r for
455 kHz IF.

o YK-88C (500 llzl o r YK-88CN
(270 Hz) CW filte r for
8.83 Mill IF.

• KB-I deluxe heavyweight knob.

TS-530SP.Audio notch filter, tunable. for
"Cents-ational"•.•notch minimu m gRM.

IF h't l d' 'I I di I '. Built-in di~ltal display (six cng ns.
S I , 191 a sp ay, fluoresce nt tu besl. with

narrow-wide filter switch a nalog dIal.
o Narrow/wide fll ter selector

The TS-1530SP SSB/CW s wi tch for CW a nd/or 5SB.
trenecetver coven 160·10 meters. Bu ilt-In speech pro cessor, for
using the Ieteet, moat advanced increa sed talk power.
circuit technology, yet a t an • Wide receiver dynamic range.
affordable price. • Two 61 46B's In 'fin a l. allows
TS l530SP FEATURES: 220W PEP/ IBO W DC Input
0 160-10 meters. LSB. USB. CWoall on all bands.

amateur frequencies . Including • Advanced singte-converston
new 10. 18 , and 24 MHz bands. PLL. for better stability. Impro ved
xecetves WWV on 10 MHz . spurious cha racte rtsucs.

• IF shift tunes out interfenng • Adjustable norse-blanker. wnh
eignars. front panel threshold control.

• RIT/XIT front panel control
a llows Independent Ilne-tuntng
of receive or transmit
freq uencies.

Option al ec ceeecrtes:
• SP-230 externa l speaker with

selectable' audio fi lters.
• VFO ·240 remote a nalog VFO.
• VFO-230 remote digital VFO.
• AT-230 a ntenna tu nerlSWR/

power meier,
• MC-50 desk microphone
• KB·I deluxe VFO knob.
o 't"K-88C (500 Hzl or YK·88CN

(270 Hz) C\ \-' filter.
o YR.-B8SN (LB kH.z) narrow

SSB filler,

S-130SE
Co mpact. s oUd -state fiF. 80 
10 m, Incl. WARC.
• 200 W PEP. 160 W DC.
• Digital display.
• If shift. ne rrow/wrde filter.

swnch . (Filters opt.!
• Speech processor. VOX.
• RF a ttenuator, noise bla nk e- r.
• CW semi break-In w/stdeto ne.
• FIna l amp . protecucn circui t.
• S ize; 3-3/4 II x 9-1/2 W x

11-9/16 D.
Optional ac ce s.ories :
• PS-30. KPS ·21 Power supplies.
• SP-120 External speaker.
• YFD-120 re mote VfO.
• AT-IJO antenna tuner.
• YK-88C (5OOHzl. YK-88CN

(270Hz) CW mters.
• YR.-88S N n .8 kHz) SSB Illter-.
• MB-IOO mobile mig. bracket.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
11 11 West Walnut. Compton, California 90220
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70 CM SSB/CW/FM
transceiver
• Covers 430-440 MHz. in steps

of loo-H z. l ·kH z. 5 ·kHz. 25-kHz
o r I -MHz.

• CW·F'M Hi - IO W . Low - I W .
S S B 10 W.

• Automatic band/memory scan .
Search of selected 10 ·kH z seg
ments on SSB/CW.

· 6 memory channels.

• f IVWW power switch. 25 or 5
watts on FM o r CWo

• RF gain control. • RIT c lrcui l.
Optional accessories .
• K PS-7A AC power supply.
. 1'5 -20 AC power supp ly

(T R-9500 onlyr.
• BO-9 A system base w ith

memory b ack-up supp ly.
• SP-120 externa l speaker.
• T K-I AC adapter fo r mem ory

back-up.

from b ase to mobile. External
back-up terminal o n the rear.

• Automatic band scan .
• Dual d ig ital VFQ·s.
• Transmit frequency tuning

for OSCAR o perauons.
• Squelch circuit fo r FM/SS B/CW.
• Repeater reverse s wttch.
• Tone switch .
• CW sem i break-In : s tde tone .
• Compact s ize a n d lightweight.
• Co vers 143 .9 to 148.9999 MHz.
• High performance n oise b lan ker.

• Six memories. O n FM. memories
1-5 fo r sim p lex or ± 600 kHz
o ffset. uslnfo( OFFSET switch.
Memory 6 for non-stan da rd
offset. All six memories m ay be
s im ple x. a ny mode .

• Memory SC~tn .

• Internal battery memory back
up. u sing 9 V Nl-Cd battery. (n o t
K ENWOOD su pp lied). Memories
are retained approx. 24 ho urs.
a dequate for the typical move

- 130
lUI mode (FM/SSB/CW) 25 watts, plus ... !!!
the TR-9130 is a powerful. yet
compact. 2 5 watt FMJUSB/ LSB/
CW transceiver. Available with
a 16-key autopatch UP/DOWN
microphone (Me-46) , or a basic
UP/DOWN microphone .

R-9130 FEATURES:
• 25 Walts RF output on all

modes, IFMISSB/CW) .
• FM/USBfLSB/c\\' a ll m ode.

Sc jerta b je luning s teps o f .
roo-n-, ' ·kllz. 5-kHz, ro-kne.

5-780
All mode "Dual
Bander" ... 2-m & 70-cm
all mode, dual digital
VFO's, 10 memories,
scan, IF shift•••
TS 7 0 FEATURES:
• USB. LSD. CWo FM all mode.

covenug the z-m band 1144.000
148 .000 MHz) and the middle
zc-cm band (430.000-440.000
MHz). U P/DOWN band switch.

• D ual digital VfQ's with nonna ll
Ught dra~ switch. VFO steps In
20-11z; 200 -Hz. 5 ·kH z. or
l2.5-kllz . plu s "FM CH" chan nel
Ized tu ning. S p lit (c ross) fro
quency opr-rauon possible . F.
L OCK switch provided .

• 10 memortee Include b and and
frequency data. backed up b y
Internal ba nertes l not suppltedt .
Battery life exceeds o ne yea r.
M t'morles 9 a nd 10 for prlorl ty
Instant recan.

• Band scan. with selectable 0 .5.
I. 3. 5 . and IO·MHz scan
ba ndwidth .

• Memory sca n selectable fo r a ll
memories. o r 2-m o r 70-em only.

• IF shi ft circuit reje-cts adjacen t
In terference.

• H igh sensit iv ity and wide
dynamic range.

• 7 -dign Iluore-s r-err t tube d igital
display.

• 10 watt RF ou tput.
• 2- m ± 600·k Hz TX offset switch

with reverse sw itch.
• Tone switch for opUonal TU-4C

programmable two-frequency
crcss encoder unit.

• VO X a nd semi break-In CW
buil t-in.

• FM center -tu ne m eter.
• NOise blan ker fo r SSB. CWo

TS 780 accessories :
• T U-4C programmable two

frequency CTCSS encoder.
• M C·42S 500 11 UPID OWN hand

m icrophone.
• MC-48 16 ·bulton A u topalch U PI

DOWN m icrophone.
• MC.aOA deluxe desk top

m icrophone.
• MC-SO desk top UP/OOWN

microphone.
• TK-l AC adaptor for memory

back -up.

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



HAM RADIO CENTER
IS GOING OUT

FOR BUSINESS
WITH

CASH DISCOUNTS
AND

TERRIFIC
TRADE-INS
CALL TOLL-FREE

1-800-325-3636
• FOR CASH PRICES
• FOR TRADE-IN QUOTE
• FOR USED EQUIPMENT

PRICES

WE FEATURE-DRAKE-ICOM
KENWOOD-TEN-TEC-YAESU
WE TRADE ON NEW OR USED

EQUIPMENT

IN MISSOURI CALL 1-314-993-6060
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(608) 362·0410

• Baudot. ASCII & Morse Operation
• Active Filter Demodulator lor 170,425,850

Hl Shilts. H'lIh & Low Tone Pairs
• Pnnter OYlj)ul, ASCII or Ba llClot
• 00 Screen TUf'lIflO Indicator
• Selec:tabIe Displiy Formats
• 8uIll in 11 0 VAt Power~
• Made itI USA

LIST 1499· '

• Complete set 01alphanumefiC. pyncluation,
ancl speciilIluoc tioo keys

• 500 charao::lel' lex' bulltil' wl\Il BREAK feature
• 10 reprogrilllVllable 40 ctw«\ef message-• 1,' 99 WPM. key\loal'll seIel:UllIe
• Randcm cocle. In\efcharxter~, WelQht

control, Cassene Interlace

• 120 CPS lloclIrec1Mlllal Pr...tiflO
• SenilI & Pir* Interlaces
• Fntboo & PIn Feed
• FIJI 96 Cllar«1el' ASCII Sel
• Lower case Descenders
• 80 8. 132 Character uoes

LIST '64900

LIST '319"

TU·170A
WIRED 5289.95
KIT 5189.95

For more Information & sa les
1·800·HAM·RTTY

SERVICE 1·913·234·0198

o Flesher Corporation
P.O. Bo x 976

~2J TOPEKA, KS 66601

ona

nnectcrs

Oki dala 82A Printer

SPECIAL 544900

Add $5.00 per unit for shipping U.S.A.

SPECIAL ' 259"

SPECIAL ' 399"

MKB-2000 (Morse Onlyl

AT·1200 Receive Terminal

CHRISTMAS SPECIALS!

TERMINAL UNIT FEATURES

•

•

•

•
••

••

• ••• ••• • •

• •

3 Shifts (Hi-Tones Stondard)
• • • in e hlff (H i· ones)
• • • •• 10 e elva l iars

• • • r sic entre e
• • • om ubre

• • • • m Ii e
• • • uf

m oop
emote n
amoe n
amos nro e
utostcrt U

co e upus
e er umn
r fa unn

101u5 n ic a ors
Receive &. send U To 300 Baud

• Receive &. send U To 11 Baud
00 u V nteenc
00 u x erne

rese ee or I fer
CW Demodulator stcoccro
CW Demodulator 0 ncnct

m ere ssem v n se
r a 5 n

mete ilh

•• • ••• •••• • • • ••

••

• • • •

LIST '499' ·

• 60,66.75,100 WPM Baudot. 110 baud
ASCII ar.:I 6-60 WPM Morse

• Active hl\ef clemodulator WI\Il scope
turWng outpuIS. 170•• 25,850 til S/'Illts

• T..o page \'ICleo dlspIiy W1\1l 16 line$ of
32 clWatlers per page

• Parallel ASCII prinlel' oolpul

• Baudo\. ASCII & Morse Operation
• Built-in DemodUlator, 170"25,850 Hz Shilts
• 1000 Character Texl Bulter
• Ten 80 Cllaratter Memor~ with Banery

"""• Spkt Screen OperilllOn
• WRU. SElCAl., AUTOSTART
• lluiIt-itI110 VAC Power SIWY
• Made itI USA

LIST 1995· ·

• 12 inch Green P!IosphcJ' Screen
• Metill CiltInel
• Composlle Vodeo If1lut
• 1000 hne RewulIOI1
• 20 MfU: Bandwidth
• Size - 12 x 11 _9 x 12 inches
• Werght - 23 pooIll,Is

LIST 1210"

J

TU·470 WIRED

"tORHI'i

787 BRIAR LANE, BELOIT, WISCONSIN 53511

TU·300
WIRED 5349.95

Special prices et tecuve tnru December 3 1, 1983

Pi·2 Video Monito r

SPECIAL ' 149"

SPECIAL ' 795DO

SPECIAL ' 369"

IDGM/ELECTRONICS, INC.

RT·l 100 Receive Terminal

SRT·3000 $end-Receive
Communications Terminal

ROM·116 • TRS·eO RTTYl e w
• Spli t SCreen Video
• Reol Time
• Fourteen Buffers
• Text Editsr
• Auto C WIID
• serccr. WRU
• Word Wropping
• For Model t. m. IV
• Many More Features - •
• Mail Box softwa re cvcucere too ••••

Callier Prices
• IRS-SO Trademark 01TANDY C O RP.

... s.. L,st 01 AcN fNti s" rs on PilrJ9 130



•

Unlimited Guarantee
for Power Supplies

Plan for the worst and you'll get the best, says KC0EW.
He may be right.

Fig 1. Half-wave rectif ier circuit.

Fig. 2. Full-wave rectif ier circuit.
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We know we want a solid
five volts at ha lf an Am p,
and all we've got to work
with is the 117 volts ac com
ing out of that hole in the
wall . First, we'll have to get
the voltage down to so me
th ing reasonable and so me
how get it into dc. Fortu
nately, there's a simple w ay
to c ha nge ac vo ltage s
around at w ill - the tran s
former. Following a step
down transformer I'<step
down" because we're going
from a high voltage to a
lower one), we'll need a rec
ti fier to change the ac to dc
and f i l tering and regulat ion
stages to smooth ou t the de
ou tput and hold it at a con 
stant level ,

We'll begin w ith a look at
rectifiers. A rectifie r is
anyth ing that changes the
back -and-forth , bot h-di rec
t io ns-a t -once alte rna t i ng
current com ing out o f the
transformer to a f low in one
direction o nly. O f course,
the lowly diode is ideal for
this -all it ever does is con
duct in one di rection o nly
(well , maybe it does a little
more than that, but we' ll
look in to diodes in more de
tai l later). Putt ing a diode in
series w ith an ac source (in
this case, the secondary of
the t ran sformer) will give us
a sort o f dc. During half the
ec cycle, the diode blocks
the current and no power
flows. This scheme is shown
in Fig, 1 and is cal led the

a usable supply for your
bench. Well , O K yo u can
f in ish the rest o f the mega
line f irst .

First, a few generic ru les
for suc cess f u l designs .
Mach inists have an old es
tabli shed rule: Spend five
hours measur ing and f ive
minu tes cu tti ng. The same
app l ies to any d esi gn .
M istakes on the drawing are
easily co rrec ted with an
eraser. Mistakes found dur
ing construction are often
corrected by pitching the
whole thing and starti ng
over. M yers 's First Rule for
Successful Projec ts: Get it
right on paper fi rst. A lso,
let's not forget that we reall y
want to design for the worst
case always. For example,
what is the most cu rrent
we'll ever need from our
supply at a given voltage?
How many outputs are we
going to need now and in
the fu ture? Once you've de
termined your w o rst-ca se
num bers, throw in a little
belief in Murphy by m ak ing
them w orse . If I 'm going to
be powering some TTl, say 5
Vat 1 A m aximum, I m ight
design for, say,S volts at 1.5
A. The extra hal f Amp m ight
cost m e a li ttle bit extra, but
I'll never regret putting it in.
With that out of the way,
let's get o n with the design .
For the sake of discussion,
let's go ahead and bui ld the
5-V, l .5 -A supply I just men
tioned.

'M
lOCI

,

10¢!Watt, state-of-the-art, 10
kW supply in a shoebox, pow
er-supply design can be fairly
simple. It won't be elegant,
but it'll work. And wOO< pretty
well, too.

Any ac-to-de supply per
forms two basic fun ctions:
rectif ication and regulation.
Sim p ly put, t hi s mea ns
changing the ac suppl ied by
the line to dc and main 
taining th e output vo ltage
(o r current) at the desired
level , Some designs, of
course, are go ing to do these
jobs better than others; they
may add other fea tures,
such as mu ltip le outputs,
cu rrent l imit ing, etc. We' ll
cover some of these in th is
articl e, but what I really
w ant to cover are some
basic ideas and rules for a
simple power-supply design
By the time you've f inished
reading, you'll have designed
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Som et im e between open 
ing that first "gua ra n

teed -ea sv-to-a SS f' In b te -i n 
one-hour" kit and bui lding
your own home radar de
fen se system, you're going
to have to build a power
supply, There's no getting
arou nd It - most transistors
hate ho use c urrent , a nd 800
vo lts from D-eell s is a little
impractica l. Fortunately.
power-supply desi gn doesn't
have to be complicated .
Granted, there are m any,
many ways o f gett ing from
117 V de to something us
able, and some of 'em ta ke a
Nobel nominee to under
stand. But if you 're not look
ing for the most eff ic ient .
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tier. all we have to worry
about now is smoothi ng o ut
the bumps left over fr om the
ac and t ry ing to ho ld the
output stable. This can be
quite a challenge to the
power-supply designer, but
there are a few simple tech
niques we can use to get a
usable supply design easily.

Smoothing out the pu lsing
dc f rom the rectifier is the
job of the filter, which
comes right after the recti
f ier. The simplest arrange
m ent is to use a capac itor or
capaci tor and inductor corn
bination to remove the ac
component remaining in the
current . The capaci tor, usu
ally a large aluminum elec
tro lyt ic t ype, i s placed
across the output of the rec
tifier stage. The capacitor
looks like a short to the ac
component, wh ile blocking
the de.

Another way to look at it
is to consider the capac itor
as a place to sto re energy;
during t he t imes th at the
voltage f rom the rect ifier is
dropping off, the output is
supported by the charge
stored in the capacito r.

Either way, the bigger the
capacitor and the lighter the
load, the higher the output
vol tage w it l rem ain. Th is si t
uation can be im proved
somew hat by add ing an in
ductor be fore the capac itor,
in series with one side of the
supply as shown in Fig. 4.
Th is is ca lled a choke-input
f i lter stage. Here the induc
tor acts to block ac w hile
passing de We can also look
at the inductor as an energy
storage device and say that

At ll ~ E
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Fig. 3. Bridge rectifier circuit.

Fig. 4. Cbotce-mout filter.

73 Magazine . December,l983 21

talking about, 3·Amp diodes
might be a good choice.

The other item we've got
to worry about is o ne that is
often overlooked: the peak 
inverse-voltage, or piv, rat
ing of the d iode. While it's
norm all y ass u med that
diodes w ill conduct o ne way
only, you can't push them
too far. If the reverse volt 
age on the diode exceeds
the p iv rati ng, the diode m ay
break down and conduct in
the wrong direct io n. Besides
being bad as far as the o per
at ion of your rectifier is con
cerned, the large currents
go ing the wrong way can
quickly fry the diode.

The inverse voltage you' ll
have to worry abo ut de
pends, o f course, on the sec
o ndary voltage of the tran s
former and also on the type
of rectifier c ircu it chosen.
W hite the bridge witl o nly
put 1.4 times the secondary's
rms output a c ro ss t he
diodes, the half -wave and
the two-diode full wave will
put 2 .8 t ime s t he rm s
voltage on them. Therefore,
if you 're running a f O.volt
seconda ry with a half-wave
circu it, the diode is go ing to
have to w ithstand 28 volt s
placed backwards across it
ever y h alf cycle . (T h i s
assum es that the load is
nothing but a capacito r,
wh ich is going to charge to
the peak voltage as men
t ioned earlier. But remem
ber, we're al ways going to
design for the worst case.l

W ith the voltage stepped
down to somethi ng reason
able by the transform er and
converted to dc by the rec t i-

the other pulling. And we'll
get all the power we can
ever hope for.

Di ode s be ing fairly
cheap, we'll usually opt for
the full-wave bridge as the
recti fier of choice. The only
t im e you m ight want to con
sider the two-diode fu ll 
wave ci rcui t wou ld be for
certain high-voltage trans
formers which simply aren' t
made for use with any other
c ircu it. These usually have
fairly l ight insulation around
the center-tap, wh ich m ight
break down when used w ith
the bridge. Note that th is ap
p lies only for high-voltage
work - fo r t he voltages
we've been ta lking abou t
it's a pretty safe bet that
any t ran sform er will work
if it meets our other re
quuernents.

Remember, the average
dc o utput from either full 
wave circuit is 0.9 t imes the
rms voltage from the trans
former secondary . The m axi
mum de voltage ava ilable
woul d be obta ined by pu t
t ing a capacitor across the
output whi ch would then
charge to the peak voltage
of the ac, or 1.4 times the
rm s voltage. This represents
the highest vo ltage that can
be obtained from any sim
ple t ransformer/rectif ier c ir
cu it. What we can reason
ably expec t out , t hen, will
fall som ew here between
these two va lues. The next
two stages in the power sup
ply will tell us what the ou t 
pu t will be and what the
tran sformer output has to
be to get there. But first, a
bit more o n the diodes in the
rect ifier stage.

M ost o f the t ime we'll be
using sil icon diodes for our
rectifiers, and while these
are pretty simp le part s,
there are a couple of th ings
to watch. The first, the
diode's current rating, is
pretty st raight forward. Just
m ake sure the diode is going
to be able to handle all o f
the current you 're going to
put through it. p lus our usu
al safety margin. For the
l .5·Amp supply we've been

half-wave rectifier circu it ,
since only half the wave is
used. It's cheap and simple,
but the half wave not pa ssed
by the d iode is lo st - we can
get no power f rom it. If we
were to smooth o ut the half
waves coming out of this cir
cuit, the dc voltage (the av
erage of the half waves)
would only be about 0.45
t imes the rm s ou tput volt
age of the transformer. This
is due to the fac t that the
output of the half-wave cir
cuit is zero half the t ime.
What we need, it seem s, is a
rect if ier that will let us use
the other half of the ac cy
cle, too.

Fig. 2 shows a fu ll -wave
rect if ier. The two d iodes
allow current to flow during
the full cycle, with each
d iode conduct ing half the
time. Now that we' re using
the fu ll cycle, the average
voltage out is 0.9 t imes the
t ransformer secondary's rms
outpu t. (You may have heard
rms. or " root-mean-square,"
vo ltage descr ibed as the
" equivalent dc vo ltage" or,
in other words, the de vo lt
age requ ired to eq ual the ac
in power. $0, we're using
about everyth ing the trans
former could give us. l But
not ice that the fu ll -wave cir
cuit as shown requi res a
transformer w ith a center
tapped seco ndary . Th is cuts
the ac voltage avai lable in
hal f , since we're o nly using
half the seconda ry at any in
stant. This, of course, is go
ing to l imit the dc output we
can get, and we've got the
extra bother of havi ng to
f ind a center-tapped t ran s
former. Hmmmm. What we
reall y need, it seem s, is
some way to get at that
other half o f the ec wh ile
not needing that thi rd w ire .
Enter the bridge, shown in
all it s glory in Fig. 3.

A l ittle t hought w hile
looking at th is circuit. keep
ing in m ind the fac t that
diodes conduct in o ne direc
tion only, will convince you
that it works. What we have
now are two diodes con
duct ing during each half of
the wave, o ne pu shing and



Fig. 5. The LM]09 voltage regulator.

is an N PN type, the base and
emitter form a PoN diode,
just like the silicon d iodes
used in the rectif ier. An in
te resting pro perty o f these
diodes is that the voltage
drop across the diode, when
operated normall y {or for
ward biased }, is also fairl y
stab le and fixed at around
0.65 volts. Since we lose 0,65
vo lts, then, go ing through
the base-emitter diode, the
ou tput (the em itter) w ill be
held at a vol tage 0 65 vo lts
less than the zener voltage.
Now, what are all those oth
er components in Fig. 8 do
ing there, and how do you
design one of these things?

W ell , for both the tran
sistor and zener to work,
they' ll have to have a little
current. The zener will re
quire a certain minimum
current to do its voltage
f ixing t rick , and the tran
sistor w ill need some current
into the base pro port ional to
the current passing through
from collector to emitter.
The de beta of the transistor
is the number of times the
current into the base must
be multipl ied to get the col
lector current. It can be as
high as several hundred for
small-signa l t ransistors to as
low as five or ten for the big,
high-current power types,

As an example, if w e're
running 2 Amps th rough a
transisto r with a beta of 20,
the base will need 0,1 Amps
Resistor Rl supplies both
the zener current and the
base current III Fig. 8. The
way to calculate the va lue
for Rl is to subtract the ze
ner voltage f rom the input
voltage to the regulator and
div ide the result by the tota l
of the zener and base cur
rents, The number you get is
the maximum value for Rl
in O hms. As a practical ru le,
keep the va lue for Rl well
under this number, say 75%
of the calculated value. Too
large a value for Rl and the
t ransistor and zener won't
get enough cu rrent to oper
ate properl y. Too low and
you' ll be w asting current in
the regulator.

To m ake the regul ator
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sisters to the ADJ lead. one
go ing to ground and the
other to the output. The out
put voltage is given by:

Vout =1 .25 x(1 + R2/Rl ).

Rl is usually a few hundred
O hms (t he National Semi
conducto r book sugges ts
240 O hms) and R2 is chosen
for the desired voltage. Re
arranging the above for
m ula, assuming 240 Ohms
for R'l . g ives:

R2(Ohms)= (Voutn.25 - 1)
x 240

R2 could even be a poten
nornenter. as shown in Fig. 7,
to make a variable-voltage
supply.

Another method of regu
lat ing the output voltage of
your supply involves the use
of a special type of d iode
cal led a zener. The zener
diode is id eal for use as a
vo ltage reference due to the
fac t that the voltage across
the d iode when operated
backwards is very constan t
over a w ide range of current.
(Actually, all d iodes show
the phenomenon o f reverse
breakdown occurring at a
certa in voltage, but the re
ner has been so const ructed
as to fix this voltage preci se
ly at a desired po int and to
hold to that value better for
va ri ous reverse cu rre nts.l
Now, how do we get from the
reference level supplied by
the zencr to a stab le outpu t?

Zener d iodes do provide a
stable voltage drop, but
they aren't bu ilt to hand le
large currents. So, the zener
won't be handling the out
pu t direct ly . Instead, we'll
put the zener at the base o f
a t ransistor which is passing
the output current. as in Fig.
8. Now, since the transistor

Fig. 7. Variable-voltage sup
ply, with R2 as a ooten
uometer.
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A regulator fC can hold
your ou tpu t voltage stab le
to w ithin a couple o f per
cent or better, from zero to
fu ll load. O ne of the more
popular , t he l M 309, i s
shown in Fig. 5. Notice that
it has only three leads- the
input, t he o ut p ut, and
ground . Wi th 7 volts or h igh
er across the input and
ground, the voltage from
outpu t to ground wi ll be
held at 5,05 volt s, plus or mi
nus about a quarte r o f a vo lt
(according to my trusty 1978
Na tional Semiconductor
Linear Handbook). And. in
the TO-3 package (the big,
flat can power transistors
come in). it's good for a solid
1-Ampere output current.
Not bad for a part that'll set
you back maybe a couple o f
bu ck s at your local part s
palace,

Whil e thi s is almost ideal
for our design (it 's a little
light on current , but there
are higher-output versions
available-c-up to 5 Am ps
and higher in some cases),
you should know about the
little item shown in Fig. 6.
Th is is the lMl17 adjustable
regulator. W here the 309
gave us 5 volts out, no ques
tion s asked, the 117 al low s
vou to set the ou tpu t volt
age at any point up to a
maximum of 37 volts, Th is is
done by connec t ing two re-

o

111 ro : s PACKAGE

fig 6. The LM 11 7 adjustable regulator.
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the current is mainta ined by
the inductor (from energy
stored in the m agnet ic fie ld
of the coil) during tho se
times when the outpu t of
the rectifier is dropping off.
Either way. the inductor aids
the capac itor in maintain ing
the output at a constant
level .

Capacitor-input and choke
input filter ing stages are
ofte n a ll that is needed to
provide for an accepta ble
de output. But the ca lcula
tions for proper design of
these stages can get some
what involved, as is f inding
the proper choke. etc. Fortu 
nately, there are some sim 
ple regu la t ing circuits which
can make th is job much sim
p ler, at le a st for the su pp lie s
we'l l want to bu ild. So, we' ll
just use a large fil t er capaci
to r to get rid of mos t of the
ac ripp le and let the regula
tor handle the rest , along
with the job of fa xing the
output voltage.

For light to moderate cu r
rent requirements. at volt
ages up to about thirty volts.
there is nothing easter than
putting a voltage regu lator
Ie in your design. These are
in teg rated circuits w hich
look a lo t li ke power t ransis
tors from the outs ide, but
Me fairl y compl icated little
pieces of hardw are on the
inside.
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Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard Amphenol50 Ohm 80-239 con
nector is recessed with in the base sleeve (fully weather protected). With
the IsoPole. you will not experience aggravating deviation in SWR with
changes in weather. The impedance matching network is weather sealed and
designed for maximum legal power. AlilsoPole antennas are D.C. grounded.
The insulating material offers superb streng th and dielectric properties.
plus excellent tone-term ultra-viotet resistance. A ll mounting hardware is
stainless steeL The decoupling cones and rad iating e lements are made of
corrosion resistant aluminum alloys. The aerodynamic cones are the only
appreciable wind load and are attached directly to the support (a standard
TV mast which is not supplied ).

IsoPole antennas have also become the new standard for repeater ap
plications . They all offer low angle o f radiation , low maintenance. easy
installation, and low cost with gain comparabl e to uni ts costing several times
as much. Some repeater installat ions have even eliminated the expense of a
duplaxer by using two IsoPole antennas separated vertically by about twenty
feet. This is possible because of the super ior decoupling offered by the
IsoPole antennas.

The IsoPole antenna is now avai lab le in a 440 MHz version which is ful ly
assembled and tu ned.

Our competitors have reacted to the IsoPole. maybe you should too! Order
your l$OPale or I$OPoie Jr. today from your favorite Amateur Radio Distributor.

ADYAJ4CED ELECTRONICS
APPUCATIONS

Brings you the eo.so. caieo.
Lynnwood, WA 90036

Breakthrough! \W'~~~'i,AEA INTI.

PRICES AN D SPECIFICATIONS SUBJECT TO CHANG E WITHOUT NOTICE OR OBLIGATION.

The IsaPole antenna is building a strong reputation for quality in design and
superior performance. Innovative IscPole conica l sleeve decouplers (pat.
pend .) offer many new design advantages.

All IsoPole antennas yield the maximum gain atta inable for their respective
lengths and a zero degree angle of rad iation. Exceptional decouplinq results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which rad iate in the horizontal plane
and present an unsightly bird's roost wi th an inevitable " fallout lone" below.
The Iso Poles have the broadest frequency coverage of any comparable VH F
base station antenna. This means no loss of power output from one end of the
band to the other when used with SWR protected solid state transceivers.

MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS . ..

•

ISOPOLE 144
ISOPOl E 220

MA ST NOT
SUPPLIED
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Fig, 8. Zener/transistor regulafor.
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lose at least two volts in the
regul ator stage, so wha t we
rea ll y need is a t least 7.5
Vrms from the transformer.
And notice that I sa id two
Amps -not only am I being
a litt le conservat ive here.
but I know that some cu r
rent is goi ng to be lost in the
regula to r.

Well , a flip through the
latest Radio Shack cata log
shows that they've got an
18-V, 2-A center-tapped mod
el available (pin 273-1515).
We could either use half of
the secondary (9 Vrms) for
this supply, leaving the other
ha lf free fo r, maybe, a sec
ond output. o r we might use
the two-diode full .......ave rec 
tifie r instead and make US£'

of the center tap.
l ooks like we' ll switch

over to only two diodes for
our rectifier , since I really
don't need a seco nd output.
(Aga in, one of the advan 
tages of designin g before I
start building-I can change
my rnmdq Adding a capaci
tor after the rectifier will fil 
ter the resulting dc suffi
ciently for the regu lato r to
handle, if we stick to a rule
of thumb of a bout 3,000 uF
per Ampere . Since we want
1.5 A out. we'll put at least a
4,SOO-uF cap here . Since the
maximu m voltage this cap
will see is 1.4 times the rms
out of the transformer. th is
capacitor should be rated
for at least 1 ,4 x 9, or 12 b,
vo lts. Derat ing an alumi num
electrolyti c by a t least 25%
is always a good idea , so the
minimum specs fo r the filte r
ca p cal l for a 4,500-u F,
17-V-dc uni t. Again , the Ra
dio Shack ca ta log lists a
good c ho ice- t he ir p!n
272 -1022 is a 4700-uf.
35-Y-dc part which sho uld
wo rk just fine.

Moving now to the regu 
lator, we can instantly rule
out the lM309 as not having
enough current-ha ndl ing,
be ing rated for on ly about
one Amp. While there are
heftie r 5-volt re gu lators
available, let's try a n adjust
abl e regulato r, just for the
expe rience. The l M11 7 we
me nt ioned earlie r is ra ted at

,~_ .

Regulated-current

• "'.. M • -0.
m

,.
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Fig. 10.
supply.

more in tha n you wa nt to get
out. Check the ma nufactur
e r's data sheet for the exact
nu mber in the case of an Ie
regu lator.

Since there is a vo ltage
drop from the inpu t of the
regulator stage to the out
put, this stage is dissipating
powe r. The amou nt of pow
e r diss ipated in Wa tts may
be fou nd by multipl ying the
drop ac ross the regula tor by
the curre nt passing through
it. The maximum dissipation
fo r the device you're using
(from the data . sheet) must
not be exceeded , Most IC
regu lators will shut down
before they pass enough
current to cook themselves ,
bu t e ithe r way your supply
won't work. Also, the data
sheet for the IC regu lators
will list a maximum input
vo ltage for the part. Check
all the specs before design
ing in a ny part.

Well, with a ll this behind
US, let's build a supply. We'll
choose a full-wave bridge
fo r our rec tifier, which tells
us tha t the out put will be
somewhere between 0.9 and
1A times the rms out of the
transformer. Since we wa nt
ed a 5-volt su pply with a
1.5-Am p maximum output
cu rren t, let's find a tra ns
former that can give us at
least 5/0.9, o r a bout 5.5,
volts out at. say, 2 Amps.

But wait -we're go ing to

•

•
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Of course, sometimes it
isn 't voltage we wan t to reg
ulate, but current. The tec h
niques described above,
with m inor mod ification,
will also work here. Since
we've deve loped a couple
of ways to tie down a volt
age, regulating current is
simply a matter of adding a
resistor, as shown in f ig. 10.
The regu lator stage is now
regula ting the drop across
this resistor, whi ch is in
senes with the output. But
what it's rea lly doi ng is regu
lat ing the output cu rrent,
thanks to Ohm's l aw. The
output c urrent is, of course ,
now fixed at lout = VreglR,

where Y is the vo ltage deter
min ed by the regulator and
R is our se ries resisto r in
Ohms, A va ria ble-c urre nt
supply is made as easily as a
variable-voltage one, by us
ing the lM117 with a po ten 
tio meter for R2,

No matter how you con
figure your regulator stage,
there are a few things to
keep in mind . fir st. for a ny
of the regulator designs
we've looked at, the input to
the regulator must be at a
higher voltage than the de
sired output How muc h
higher depends on the type
of regul ato r chosen, but a
good rule of thumb is that
vou'H need at least two volts

stage as efficient as possi
ble. we'd li ke to keep the
ba se curre nt re q uired by the
transi stor as low as possible
since it's wasted as far as the
o utput is concerned To do
this. the beta of the tran 
sistor should be as high as
possible. However. high-cur-
rent tran sistors usually
aren 't blessed WIth high
betas. One way around thi s
problem is to use a specia l
type of t ran sistor, a Darlmg
ton The Darlington is ac 
tually two transi stors con
nected as shown In Fig. 9
(a lso, the na me Da rling ton
more proper ly refers to the
connect ion of the two tran 
sistors and not to the part it
self). When com bined in this
manner, the two transisto rs
look like one, with a com
bined beta approximately
equal to the betas of the two
original tr ansistors multi
plied toget her. Thi s ca n give
a part With both high current
ce pec u v and high beta ,
making it ideal for this appli
cation However, the B-E
drop is now about 1.3 volt s.

The o ther components
shown in Fig, 8 have a place
with both the IC a nd zener/
transistor regulators. The
small capac ito rs at the regu
lator's input and output he lp
keep the outpu t stable whe n
subjec ted to short. fast dis
turbances (transie nts). The
diodes across a nd around
the regu lator stage serve to
protect the ac tive devices
aga inst damage.

For example, if the supply
is connected to a load which
conta ins, say, a la rge ca paci
tor, the voltage at the pOWN

supply's output may rema in
high for a short t ime after
the supply ha s been shut off .
In th is case, c urre nt wo uld
try to flow back into the sup-
ply, into the regulator's out-
put. The diode from output
to input passes this c urrent
arou nd the regula tor so that
it cannot flow into the tran
sisto r o r IC and damage it.
These diodes should be fa ir
ly heavy-duty units (at least
equal to the rectifier diodes
in cu rrent rat ing, and prefe r- Fig. 9.
ably a little bigger). tion.
24 73 MagaZine • December. 1983



the

The

•
perfect Match For YOUR

Antenna Tuner

ONLY $29.95

CENTEA
INSULATOR

1----67,- - - - 1 1- - - - 67,- - - --i1
~~~~ DOUBLEr TYPE

INSULATOR

---1Il,., LOW LOSS PVC COVERED
450 OHM
BALANCED TRAN SMISSION LIN E

The All-Bander Dipole - A Perfect Match For Antenna Tuners With A Balanced Output

FEATURES:
• Completely factory assembled ready to use
• Heavy 14 (7/22) gauge stranded copper antenna wire to survive those severe

storms that bring down lesser antennas .
• Center fed with 100 feet of low loss PVC covered 450 ohm balanced

transmission line
• Includes center insulator with an eye hook for center support
• Includes custom molded insulators molded of top quality material with high

dielectric qualities and excellent weatherability
• Complete installation instructions included
• Overall length 135 feet , less when erected as an invested vee or sloper
• Handles 2 kw PEP and covers 160 through 10 meters including the

new WARC bands
• May be trimmed to fit small city lots

Available At Your Dealer, If Not Order Direct From:
Van Gorden EngIneerIng, P.O, Box 21305, South Euclid, Ohio 441 21



' A" N"-O"" EA
• S . ", Zn·'~'5

'NHICl
Clfl lClu'"

Fig. 11. Final design of the 5-V suppl y.

'U~l AECT" 'lA ClOOOlS l illi '
01 5.

' N';?'Cl Clfl l OO' "SLO-aLO

• '. ~,,
.N,;?IO HClll,

I
..,

~,
EOu'u

,, '.- ", , ", ,,- m. . ,<, 'flSH2- ,,,, .OU> '£NT.........

and the layou t i ~ as fa r f rom
crit ical as you can get. A
couple o f points, though:
M ake sure there are no ex
posed po ints at hue voltage,
and be neat with your layout
and actual cons t ruction.
A lso, it's a good idea to
mou nt the regulato r on
some type o f heat sink. You
could either buy a commer
ctallv-rnade TO -3 heat sink
or mount the regulator on
the case of the supply (as
sum ing you 're using a metal
box) In either case, be sure
the regulato r pack age is in
su lated from the case elec
tri cally (you can also buy lit 
tle pre-cut sil icone rubber
pads, or cu t your ow n), and
use a good helpi ng of sili
cone heat-s ink goop.

Have fun designing and
building your supplies. If
you'd like additional info on
power-supply design, either
handbook (the ARRL's or
Bill O rr 's) has an excellent
section devoted to the sub
ject. Keep those soldering
iro ns hot ! .

your house Wirin g f rom do
ing the same th ing, The
proper rating for the fuse is
easily determined by re
membering that the trans
former action w ith regards
to cu rrent is th e opposite o f
its effect on voltage. In
o ther words. If the trans
former red uces the voltage
by a factor o f ten. then It'll
only draw one-ten th the cu r
ren t into the primary that
th e seco ndary is putting out.
Since w e're going to be
drawing at most two Am ps
from the secondary at nine
volts rms, the peak throu gh
t he pri mary sho u ld be:
Iprim,uy = 2A/(117 V/9 Vj =
154 mA. A quarter-Amp fuse
should make sure th at w e
catch all problems w ithout
blowing under normal oper
at ion Use a " slo-blo" type
so that the fuse won't b low
from the in it ial inrush of cur
rent when you first sw itch on
the supply and the juice
looms into that big fi lter cap.

Const ruct ion shou ld be
simple and stra ightforward,

•

W ith Rl and R2 chosen,
all that remain s is to include
the protection diodes and
the capac itor at the output
(usua lly abou t 1 u f) to com
p lete the design of our 5-V
supply, The final design is
shown in Fig. 11. Notice that
a couple o f o ther amenit ies,
such as a sw itch, a p ilot
light, and a fuse, have been
included in the final sche
m atic. A fuse o r circuit
breake r is o ften overlooked
in home-brew designs, but
you 'll never regret putting
one in , At the least, you
m ight keep the supply f ro m
fry ing, and you might keep

1.5 A, o r we m ight play it
reallv con servat ive and go
w ith a higher-current adjust
ab le such as the LM 3S0 Ei 
ther way, we can get R2
front our for mula, assuming
240 O hms for R1 : R2 =
(5 /1 .25 - 1 ) x 240 = 7 2 0
O hms. This isn't a standard
va lue, but we can get 720
O hms by putting a 33()-()hm
and a 390-Dhm in series, o r
hunting through a pil e o f
b80s and 750s with an ohm
meter. Obviously, the closer
Rl and R2 are to their design
va lues, the closer the ou tput
voltage will be to the de
Sired level.
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sports and rec reati o n, s tate-o f -the -art mob i le

'1\
communication challenges and professional growth
should conside r US COM MUN IC ATI ONS
CORPORATION.
Junior and Senior grade professional RF electrical

r engineers with BS or MS degrees for asstqnrnents in
new product development programs for exciting new
mobile communications hardware/software.
RF TECHNICANS - Two year AA or equivalent education

I~~ with proven record in RF Engineering Laboratory work
are encouraged to apply.

.$
Please reply with resume and salary his to ry to:

US COMMUNICATIONS CORPORATION
A SUBSIDIARY OF

A [~)JOHNSON
SECTION W

P.O. Box 268 · Tw in Falls,ID 83303-0268
AN EQUAL OPPORTUNITY EMPLOYER MIF

TS830rrS930S
IMPROVEDI

VII. ~l"""'ar>vl IIy l imP?' _ne • 11._ P_" '" ~
_UIy FOIl T_ngo Filion. -.. ... _ ,_ QUOt•• hom ...._ I_.U"_...._II__rlll' ''''' ''''''' _r.-.. ,

• • •" , ...... _ . """ _ ,, _ _ 11 . _ . • •

. , . s.,.:IK_~••",..1"''''_1''''' ..

. . .e. .... III-'\f _ _ my _ ... e.. /l"... , ..

.. .,........",..."'_.. ,N"'-""_, ..
•. . 1_ _ 10 '_.... _
_ .. __10* Ii' 1/ •.

1ho 2.1KHl _ n Foo T_SS8 IIl1.-. .... IIOIMIIJ~
'" _ orIglnoI 2.7KHI: OW _ lIul __,.oty 1M ..-t
__ IF; OUI _,I~ ... _ ...... _
~CCIMItuC:t_ e .....__-FooT_' ........._so
O'..._.....,0fl_Rlt-= 2.ll .. 2 . __ F....... 1 ~.. 1.34;
_ _ 2..... J .• l;_nl l'Ui.l1OG8 .. 1O

o.cw_....., _ .. _ h F__ 2 J.3);~

..,...,...., 1.... 105' a...o..."""_,_ buI _
__C:W"Io __ .lI m .... ""_
...,_ CW.............

COID'l£1"I IUT$ . . • • . . • • . . • . . • • . • • 00IJ1170_
FllIIXI .. FTI\lOIl l2. 'o<.Hl _ $MIlCWl
FllIIXI .. FTI\lOIl +OOOtU OW CW Ooot,l

tocfI. I 1... Mal_ ..... 01 F"" T_ F-., .. _
_ . l*'>.._*I lnsbuet_. ......, _ , ......
__......... 5Nl>PI"lJ S3 !COO . , 12, 0.._
.151- F_ .-,"' _ ~'Mo SaIoo T..

ONE YEAR WARRANTY
I:"" , h GO FOX·TANOO-TO BE SURE!

~
_ I .' Order by Men or Tel~.
,J AUTHORIZED EUROPEAN AGENTS

T
Scandinavia, MICAOTEC, Make<ll.n 26.

:/ . 3200. Sandaljord. NORWAY
Oth.., INGOIMPEX. Po.Uach 2••9•

...95 D-8070, Ingolatadt . W. GERMANY

FOX TANGO CORPORATION
Bolt 15944S, W. Palm Be,ch FL 33416

{3051 683·9587

26 73 Magazine . December, 1983



•

same time. eliminating the
neec tor on independent AC
power supply for each rig .

Each piece of equipment
may be c onnec ted to the
supp ly through its own DC
power cord by using the
supp lied connectors, Addi
t ional optional ca bles w ith
plugs for the transceiver and
power supply are available.

supply up off the noor and
into view for operator con
venience. Metering of the out
put voltage and total current
consumption fro m the power
supp ly is standard and allows
monitoring to immediately
detect a station malfunction
or m isconnection.

Up to four p ieces of ICOM
equipment may be connected
to the IC·PS30 and run at the

•

System Power Supply

lCO'..\ .t>tnerico.Inc.,2112·116th Ave NE,l3eIIevue.WA 9B004 (206 )4~-a1 55 / 333 1T~Drtve. 5uire XJ7,Ootlos. TX 75234(214)620-2:7&0
.0.11""0Pd~ on- cappo><i f'l'"Ofl!' and l<bJKr ro d'o '9P ....!OO<.f nonce- CO" '*'''9011on All ICOM IlJdlo!, liQr"oiflconltv ~><ICHd FCC~ Hmllrlq~~~ ~&O

The IC·PS30 is a high
echnology switching power
;up ply designed by ICOM fa
;up ply a complete sfotion of
COM equipment,

Th is rugged 25 Amp
xmer supply is designed to
notch ICOM's amateur
:ommunic tions equipment
)nd styled to bring the power
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Harold F. /(et>na n. lr. KMnR
85 roostcoe Dr;v('
Danbur y C T 01'>810

PC Boards in a Flash!
Make circuit boards without expensive equipment.

All you need is a light and a fast switch hand.

PCB negatives that will put
you back into the home
brew business. I t'll take a lot
longer to tell you about it
than it wi ll to do it . You
don 't have to know a thing
about photography o r have
a degree in chemistry to par
tic ipate, so join in.

This technique allows
anyone to make exact-size
PCB negatives (microwave
fans rejo ice) d irectly from
the pr inted page, no matter
what is printed on the re
ve rse side (so long as it isn't
ent ire ly jet black). The mod
el for this article was taken
from a typical page in 73, as
shown in the photograph
We're going to print the
whole mess (it may come
out with both sides of the
page showing) onto Kodalith
high-cont rast f i lm, then re
move what we don' t want.
The process requires making
both positive and negative
copies, but have no fear. On
ly two easi ly-mixed chemi
cals are used and the entire
operation can be carried out
at the ki tchen or bathroom
sink. The bathroom is better
because it' s eas ier to contro l
dust in that area. I' ll explain
this further on.

First. a word about cos;
tive and negative. The pat
tern on the magazine page is
a positive image-the sub-
ject, if you will . The negative
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copying leave much to be
desi red also, due to linear
distort ion and problems of
access to the equipment.

Well , get the junk box
f ired u p, fo lk s, becau se
we're about to walk through
a sim pl e, low-co st. and
quick method of making

."- -'-- -- --. --.-..~ -'.- - -....--' - _ ."L'...... .,......:....-,.
.h, •• ,,~-.--. ".'p- ." .-...... ,
~ .

-"-,

at ive? M agaz ines and text
books, unfortunatel y, have
printing on both sides of the
page, making it necessary to
have the pattern photo
graphed with a copy camera
for best results- an expen
sive undertaking . Other
methods such as photo-

....... . -.
" . -

• H .... • •• _ • •• .. _7' •._
~ ..- ..... ' ..
.~ ~._ ." . -....._.. ......: '" .

- ' ....,P. '_ "' _ _
.~ . '''~ ..~ """'"
'." .. . .. h .. ..
.......... . _ h.-.-.-.- '.,.--- .,"-'- ..::.: ...::~::.:......., ....... ~,. .. .... - - -_I

'- '- "'::' " ., .;::--... - "- _--." -- -- -,.. ···".b'..·..·... ;:'"
... .. I _ '.,_ .. .......' . ~ •

. --. b..~- ::- ,_..... .,--..""" ....- "- -~ ,..- ...... ,:::;" .
,.cd" .. '.':::..:~ ' -1 '"
N8' ''' ~. ... ." .,... 1"_ be" I..""' ....... .... ., , ", ..

""". '" , " h ......."•. \-' .•."..
"''' ''0., ,:"..~"a,,<>.;..,,,,

I "' d .. ,
0' "_.."c",,_.. .
" ;. _ Md.. .

.... , '".,..do..b,,........,.., ,;:"
"''''''ca,.c ....t .
.~.
~.,.

Typical article containing PCB layout. My technique offers a simple alternative for those
who do not have access to copy cameras or good photocopying equipment.
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HO W many times have
you found an excellent

const ruction article in an
amateur magazine such as
73 but d idn' t build the thing
because you had no simple,
conven ient, low-cos t meth
od of gett ing the PCB layout
o ff the page and onto a neg-
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then be able to see any obvi
ous light leaks. Seal them up.

lighting
You will be using two

kinds of light; we will ca ll
them white light and safe
light. The white light can be
a lOO-Watt light bu lb o r just
the ordinary room lights if
they are fairl y bright. The
white light sho uld be direct
ly over the area where you
will be exposing your film .
(T hi s area is called the "d ry
side" of the room.) The safe
light th at yo u pu rcha sed at
the photo store should have
a red filter to give off a red
color light. It should have a
bulb no larger tha n 15
Watt s, and 7 Vl Watts is bet
ter. Hang it four to fi ve feet
away from the film-process
ing areas. You 'll be su r-
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Fig. 3. A negative obtained b y the process described.
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tion? Great. Turn the shower
on hot for a sho rt period of
time to fill the room with
steam. Turn the shower off,
dose the door, and let
things cool off for about an
hour. The steam will have
sett led all of the dust out of
the air by the time you're
ready to work .

The work area must be
light tight . The film must be
opened and processed only
under the illumination of
your satehght. so you must
sea l up the windows and
d oors so t hat no great
a mou nt of o utsid e light
seeps in. I'll leave that opera
t ion up to you because how
it's done depends on your
particu lar circumstances. To
chec k if irs been done prop
erly. stand in the darkened
room for five minutes. You'll

Minimal equipment is required. The gallon jug) needed are
nor shown.

10 .... It

you opt to " borrow" some
of the commo n items from
the kitchen, keep t he m,
Don't ever use them fo r food
again. Photographic chemi
cals are highly toxic.

Mix the chemicals Fol low
the man ufacturer's direc
tions. The re is no magic in
vo lved; just get in the ball
park . A few tips might be in
order, however. Mix by stir
ring, as recommended. Sure,
you can dump the whole
mess into the gallon jug and
shake it like mad, but this
action mixes an excessive
amount of air with the
chemica ls and the oxygen in
the a ir causes rapid deterio
ra tion of the chemica ls.

Try to mix the chemica ls
the day befo re yo u will use
them. and sto re the mixt ure
In the area whe re you will be
developing your film. This
will a llow any air in the so lu
tion to escape- and you
won't have to worry about
temperature problems. Most
schools recommend sixty
eight degrees Fahrenheit as
the ideal temperature. This
temperature was picked
because that was the aver
age room temperature of a
house in England when the
process was discovered gen
erations ago. Photographic
processes work over a wide
range of temperatures, with
ad justments, but we won't
go into that here. Just main
tain an average, comfortable
household temperature.

Prepare the work area ,
Dust and dir t a re the vill ains
in any photographic pro
cess. Clean the work a rea
un til it shines. Remember
the bathroom recomme nda-
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Fig. 1. Layout of trays, showing sequence of operations.
Note that trays are marked for their respective chemicals.
Interchanging trays and chemicals eventually results in di
saster somewhere down the noe due to contamination.

Setting Up
First, trot down to the lo

cal photography sto re with
the shopping list in Table 1.
There are no exotic items on
the list, and a well-stocked
store should have everv
thing on hand . Grap hic arts
people and photographers
use this stuff by the ton
every day.

Next. stop off a t the hard
ware store with the list in Ta
ble 2. (A ll of these items can
be purchased at the photo
store but would cost you a
bu ndle by compa rison.) If

is the first co py of that sub
ject and is identical to the
negative you get in your
ca mera when making an or
dinary photograph. By print
ing that negative, you get an
image that looks like the
subject; it also is a positive.

The photo-etch ing pro
cess can be done using the
posit ive o r the negative
technique; we w ill make
both positive and negative
images so that all bases will
be covered. (See the illustra
tions.)

Fig. 2. Th is is the setup for
making the first exposure d i
rectl y from the magazine
page.



A windowpane makes a quick " light box" for retouching
both negative and positive. Marl.. on dull (emuls ion) side of
fi lm only. North lighf works best.

side facing the subject being
copied.

text . place the pattern to
be copied on the film, copy
down, in contact with the
film . l ay the heavy glass on
top of the pack to ho ld ev 
erything fl at and in p lace.
Fig. 2 shows the setup for
thi s operat ion. Recheck the
film box to be sure it is
closed. Sw itch o n the white
li ght for two seconds. Turn
o ff the white light. The nega
t ive has now been exposed

Developing the Negat ive

Remove the exposed neg
ative fro m the pack and w ith
a quick sliding mot ion put it
in to the t ray of developer so
that i t is covered w it h
develo per solut ion. Ro ck
the t ray gent ly by lif ting and
lowering am' corner to keep
fresh developer constant ly
m oving over the surface of
the f i lm , You w il l see the im
age pop up on the film in
about thirty seconds. Con 
tinue agitating in this man
ner for a total 01 two
minutes.

W hen the time is up,
ca refu lly grasp the fi lm by
one co rner w ith your tongs,
l i ft it ou t of the developer,
and let it d rip for f ive sec
onds. Slide it into the tray
o f stop bath and agi tate it
for about thi rty seconds,
Again, l ift i t ou t by o ne cor
n er , d r ain it fo r f i v e
seconds. and slide it into
the fixer. Don't let the
tongs touch the fixer o r the
next t ime you put them In
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Fig. 5. A positive obtained b y the process described.
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u p because they can cause
ugly stains. (Suffering the
wrath of others is not part
o f this process.I Now al l of
the running is done; tht- set 
u p is com pl ete, so let's get
on w ith the fun part .

Making the Negative

Close the door, turn on
the red sa felight. and turn
off th e white room lights.
Your room should be dimly
lighted by on ly your safe
l ight at this point. Open the
f ilm box. snip off the end of
the foil envelope containing
the sheets of f ilm, and re
move one sheet o f f ilm. Fold
the end of the foil envelope
over, p lace it back in the box
and close the box. Lay th e
fi lm on the black backing
m aterial -or III the contact
frame if you have elected to
go tha t route. The f i lm is so
thin that for our p u rposes it
doesn't m ake any difference
which side is up, but it is
good dark room pract ice et
ways to have the emulsion

..."~~... ~

Fig. 4. Th is is the setup fo r
the second exposure. The re
sulting positive image can
be used to make your PCB.

Pour about an inch of the
appropriate l iqu ids into the
three smal l trays (sec Fig. 1)
and a rrange the m as show n.
The larger wash tray may be
u..ed o n the sa me "we t
side" o f the room or set up
in another area as you wil l
be washing the fi lm in nor
mal room-light ing cond i
tions. I( you happen to sp ill
the chem icals, wipe them

prised to find tha t a fte r a
few minutes in thi s dim
d arkroom light you'll be
a ble to read a newspaper.
Please take all of the usual
precautions ~.. hen working
around plumbing fixtu res
and electricity. If you are
not sure about the safety of
your conditions, have an ex
pert check them out. Don't
tak e chances .

I I

1. Kod alith or1ho f ilm. type 3. Kodak 1t2556. (This is a very thin
Graphic Arts film. sold in 4 ~ x 5 ", 5 ~ x 7 ", and 8 " x 10" sheets,
50 sheets per box, Do not open except in darkroom.)

2. Kodak 0·11 developer. (SOld in powder form. When mixed
with water, makes one ga llon. Kodallth developer is usually
used with this fi lm but produces overly-hard blacks in unwant
ed area s for our purposes.)

3. Fixer. (Also known as hypo. Sold under many brand names.
May be powder or liquid. Buy powder. In liquid form you're
paying for a lot o f water.)

4. Photoflo. (Kodak'S trade name for a wetting agent that
helps dry f ilm without spots. Buy smallest container. IfII last
torever.j

5. Stop bath. (A solut ion of 28% acetic ac id and water is nor
mally used but too much acid can produce bubbles on the
emulsion. I use pla in tap water only, at the same temperature
as the other chemicals, for all my films.)

6. Stainless-steel tong s. (One required lor handling wet film.
More expensive than wood or bamboo but doesn't absorb
chemicals and lasts a lifetime.)

7. Safelight with 1a red filter. (I use a to-watt red bu lb that I
know doesn't fog the film. To test In a dark room. lay a sheet
o f f ilm on the work table, place a coin on the f ilm and turn on
the safelight for five minutes, Develop the f ilm. You should
not get an image of the coin on the film if the light is sa fe.)

8. Red opaque pen. (I use red because it's easy to see on the
film. Do not use regular marking pen. Black ind ia ink also
works well but can be quite messy.)

Table 1. Photographic materials needed.
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Table 2. Hardware needed.

Regulator • Filter • Suppressor
1291.95

$346.95
$..190.95

$445.95

Ultra QuietDirty Pow..r,.
~~-,

rec o m mended he re are
somet imes hard to come
by. Black india ink is a good
subst it ute but can be ha rd
to see on the black image.
Standard mark ing pens do
not work too well , in my ex
per ience. The ink seems to
vary w idely in its l ight-f il ter
ing character istic s,

Thanks to my w ife, Ri ta ,
fo r helping me wi th this
art ic le .•

• Lightnin,v; Spike Damage
• DiMm Iltive Line Noille
• Program Errol'll

Prevents:
• Computer Damage
• Brownout Interruptions

KLR-250A 250 Walt Loed
KLR-250A-lSO 250 WaU Load; Patented

Filk'r Isolated Socketl!
KLR·500A 500 Watt Load
KLR-5OOA-l SO 500 Watt Load; Patented

Filter Isolated Socketl!
Shippinr;: '12.75 La nd; $45.50 Air

Ask Your Local Dealer

Computer
Protection

such things as QS l ca rds us
ing the line-positive tech
niq ue. The Photograph ic
Lab Handbook , by John 5.
Carroll. is an exc ellen t ref 
erence fo r this type of work.
Eastman Kodak al so has a
l ib rary of publicat ions on
t he use of t heir products,
mo st of w hich shou ld be
available from your photo
dealer.

The red opaquing pens

/%Y. Electronic Specialists. Inc.
171 South Main Street. Sol'. 369, Natick, Massachusetts 01 760

Toll Free QfderDesk 1·600·225-.4676

MasterCard. VISA. American Express ." 18

1. 3 one-canon jugs. (Used for mixing and sto ring chemicals.
Must be glass or plast ic, not metal. Opaque containers are
recommended but are expensive. Empty plastic mil k botttes
work fine If you store t he chemicals In a dark place.)

2. 3 glass, plastic, or stainless-stea l trays, (Should be about
two Inches deep and larger than th e largest size fi lm you ex
pect to use. Mark them D, S, and F. Use th em for the same
chemicals each time.)

3. 1 piece of clear glass, V.·inch thick. (Should be larger th an
th e largest size fi lm you expect to use. Contact print ing frame
may be used instead.)

4. Black backing material. (Should be larger than th e largest
size film you expect to use. I use a sheet of black plastic foam.
Materia l such as cloth will produce lint that will give you fits.
Not required if you use con tact print ing frame.)

5. 1 large plastic tray Of tub, (Used for wash ing film.)

KLEEN
LINE'"
CONDITIONER

w ill be reversed from that in
the book - the clear areas
represent ing the copper and
t he black areas representing
the areas w here the copper
w il l be etched away on the
f inal board ,

The is the fi rst stage. You
may noti ce some of the
printing from the reverse
side of the printed page
show ing through the clear
areas, but don't be con
cerned. The next operat ion
wil l rem ove it.

W ith your red opaquing
pen, color in all those un
wanted spotty clear areas
show ing through the black,
being careful nor to f ill in
any clear areas that will
eventuall y be copper. (The
red ink allows light to show
through, but don' t worry
about it. The fi lm cannot see
red light - it will look black
to the f ilm.)

Making the Positive

Back to the darkroom
red safelight on, wh ite light
off , Take a new p iece of f il m
from the box and sandw ich
it with your negat ive, as
shown in Fig. 4 , Check the
f ilm box to be sure it's
closed, Flick on the white
light for a two-second expo
sure. Run the new f i lm
through the developer, stop
bath, and fixe r the same way
you did the fi rst time. W ash
and dry. You now have the
posit ive that should look
pretty close to that pattern
you copied from the page.
Tape it to your window or
use your light box and spot
f ill the unwanted clear areas. -

A couple of notes that
might help you through the
learn ing cu rve: Don't be
af raid to vary the times giv
en for exposure or process
ing. Kodalith is a very versa
t i le mater ial that can per
form al l ki nd s of t ricks for
you. Fo r instance, by vary
ing the exposure times you
wi ll f ind that the w idth of
l ines and diameters of cir
cles change. Not only is th is
ph enomenon a characte ris
tic of the f ilm and a good in
dicato r of prope r exposure,
but it can be used to mak e

the deve loper t he f ixer wi ll
co ntam ina te it and de
crease its working l ife.

Agitate t he film in the
fi xer fo r fi ve to te n
minu tes. The fi lm wi ll have
a m ilky-white cast to it
when you put it in t he fixer.
A good rule of thumb is to
f ix the fil m f or tw ice as
long as it takes for the
milky cast of the film to
cl ear. A fter the fi lm has
cl eared you can t urn on the
whi te room l ights. (Di d you
check to be su re your f ilm
box w as cl osed?)

Remove t he negat iv e,
w hich shou ld show a good
strong image at th is po int,
and p lace it in the wash tray
conta ining running water of
approx imately the same
temperat ure as t he process
ing solut ions. W ash away
the residual f ixer fo r about
ten minu tes. Turn off the
wa ter and add severa l d rops
of Photot!oTM to the wash
wa ter. M ove the film around
in the Photof lo solut ion fo r
about thirt y seconds

Rem o v e the nega ti v e
from the tray and hang it
up by one corne r to dry. Do
no t w ipe t he f i lm . Drying
sho u ld ta ke about o ne
hou r, but if you' re in a
hurry you can use a hai r
dryer to accel erate t he ac
tion. Let the fil m drip d ry
f or about fifteen m inu tes
befo re u si ng thi s t e ch 
nique, and don't get too
mu ch heat on the f ilm or
nasty th ings w il l happen.
Gent ly does it. Just be sure
tha t it is perfect ly d ry for
the next step

Fig. .1 shows an example
of a negat ive obta ined by
the process described .

Opaquing the Negative

Place the f ilm negative on
a clean window pane (or
light box if you have one)
and hold it in place w ith
tape on two diagonal cor
ners, A window on the north
side without direct sunl ight
works best. Now you can ex
am ine your negative image
in all it s glory. The image
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Merrill W. Roscoe, lr. W9UU(
211 Grandview
Elmhurst IL 60116

"We've Been Boarded!"
When the Lorelei strayed into Nicaraguan waters,

hams came to the rescue. Here, the net results.

Following is a chronolog
ical account of an event

of which all amateur radio
operators can be proud. This
is because, beyond any
doubt. it was an instance
where the Amateur Radio
Service was the on ly means
by which comfort. aid. and
reassurance were given to
certain people who were in
volved in emergency cir
cu mstances.

To the best of my know l
edge, all of the operators in
volved (whose cooperation
and coord ination were of
critical import) were these:
Art HH2A, Fred K20 GS, Bill
HR1 st. Bob N6CSV, Brian , a
non-amateur, Dan N6IAU,
NMI (Coast Gua rd. Miami).
N1C lS/5. YV2CPG. and my
self, W9UUC.

I usually tune in my radio
to the Ma ritime Mobil e Net
on 14.313 as soon as I get
home (E lmhurst. Ill inois).
around 3:30 or 4:00 in the
afternoon. This is just what
I did on Tuesday, May 17,
1983. After listening for
on ly a short time, I heard a
station say he was ma ri
time mobile with emergen
cy traffic.

HR1 Bl (Tegucigalpa, Hon
du ras). who was net control
at the time, asked if anyone
had a good copy on the ship.
Both K20GS (Yonkers. NY)
and HH2A (Haiti) said they
did . Net control asked them
to move him off the net fre
quency. They went to 14.324,
and I followed them and

told them I a lso had a good
copy on the ship.

The emergency call was
from Bob N6CSV, an d his
signal was coming from with
in 12 miles of the Pac if ic
coastline of Costa Rica . He
advised that the emergency
was still in progress .

He stated that he had
been sailing with three othe r
American sailing vessels on
a pleasu re c ruise about five
days out of Mexico. They all
had been heading for Punta
Arena, Costa Rica, when a
storm came up at night and
blew the four of them off
course. Soon after the
weather cleared and the
next day had dawned, he
found himself alone at sea
in touch with the othe rs
through only one of them,
Brian. It was Brian who had
the emergency and had con
tac ted N6CSV by VH F
maritime radio, channe l 16.

At that moment, Brian
came on frequency and said
he was not a licensed opera
tor, but that he unde rstood
(correctly. of course) that in
an emergency situation it
was legal for him to trans
mit HH2A couldn't hear
Brian too well, but I could.
so he asked me to ascertain
the nature of the emergency.

Brian informed me that
he was aboard the sailing
vessel Lorelei. He told me
hO'N his and the othe r two
ships had become separated
by about 20 miles from

N6CSV. At daybreak, the
three saw close to them
land which they bel ieved
might be Nicaragua. Realiz
ing that they were in that na
tion's wate rs, they immed i
ately headed westward and
stayed on that course for
some time.

It was then that the
reason fo r the emergency
transmission became clear. I
learned that on deck a bove
Brian, unaware of his radio
commu nications, was an
armed c rewma n from a
Nicaraguan gunboat. All
three ships had been board
ed (afte r Brian had thought
they were in intern ationa l
waters ). and, at that ve ry
moment. they were guarded
and under orders to sa il fo r
the Nicaraguan port of San
Juan del Sur.

At this time. HH2A, who
could hear enough to get

_ the picture, suggested that
this called for US State De
partment attention . K20GS
agreed and said he would
place a call to the depart
mental emergency number
at once.

Sti ll having the best con
tact with both Brian and
N6CSV, I informed them
both of our actions. Brian
then asked me to call his
brother in the States and ap
prise him of the situation.
but ask that he not. at this
time, le t his wife's folks
know what was tak ing place.
At this point, W2CPC (Phil-

adelphia)- I believe that
was his call-came in to say
that he was portable in the
area and would stand by in
case he was needed.

Brian and I were keeping
ou r transmissions as short
and infreq uent as possible
to min imize the chances of
having any Nicaraguans over·
hea r, bu t now Brian in
formed me that the c risis
was deepen ing. He had just
been informed on VHF by
the skippe r tha t the order
had been given that all men
would have to leave the
ships when they reached
land and that a ll the women
wou ld have to remain on
board.

About this time, K20 GS
came back on and said
Coast Gua rd, Washington,
was go ing to handle every
thing and would be up on
frequency soon.

For a long time noth ing
was heard and tension be
gan to mount N1 ClS porta
ble 5 came on and said he
was at Keesler Field, Biloxi,
and had a direct line to New
O rlea ns if needed.

Finally, after more delay,
K20 e S came back to say
that NMI (Coast Guard, Mi
ami) was now going to hall
die everything and would be
up on frequency soon.

After what seemed a ha lf
hou r or longer but actually
was only about another ten
minutes, NMI did come up
on frequency. But could we
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HeavyDuty Iwttch for true
1 Kw POWER • 2 Kw P.E.P.

2 Pole, 2 PositiOn. bypasses,
Iinecn. reflectometers. cote-oc
tuners. etc .
. 5Q4 - ltiF COlYl9C1"OrS / $34.25 "

continua lly assu red her that
they would let her know as
soon as the y had fresh info r
mation , tha nks to amateur
radio, she was a ble to ca ll
the State Department and
be the one to re port the up
to-date news!

In conclusion, I would
just like to state that much
of the c redit for the success
ful outcome of this epi sode
should go to Fred K20e S
for contacting Washington
and apprising them of the
situation a nd to Bill HR1 Bl
for quickly reporting the
details needed to our em
bassy in Honduras. All I did
was relay information to
NMI and to HR1 Bl when he
had our embassy on the line.
HH2A also did a fine job as
net contro l.

I would Iike to thank Jack
K4DMK (aka the Swamp
Rat)-who does a fantastic
job as coordinator of the
14.313 MM net-for infer
mation received to he lp me
in the preparation of this
a rticle.•

Stngle Pole, 3 Position.
Desk 01' wall f1'lOIXlt
All unused positions groundecl

• 593-LtiFconrrecton/ $27.25'
• 596 -BNC"",""""", I $36.50 '

S1nght Pole, 5 PositiOn. a Munused
positions gounded

"595 - LtiF connectors / $32.00"
"597- BNC CfJ/f'If'It8Ctorsl $46.50"

• Shipping and handling for a ny
item coo 52 each.

All OUR PRODl.CTS MADE IN USA

~ BARKER a WlLLIAllSON
~ Quality ComrnJnication Products Since 1932

At y(JU Dlsl11bUtc:n \Jrr'IIte CIt coil
10 Conal Street, Bristol PA 19007

~~(215l 7",5581~_::,:"~==....

how very wel l they a ll were
trea ted.

N61 AU even mentioned
the fact that they had shown
the gu nboat guards the
weapons they had on board
the ir ships fo r purposes of
self- protection. The gua rds
hadn 't been at all interested
and made no move to con
fiscate them.

Not only were they not
ha rassed, but while at San
Juan del Sur, the Minister of
Defense invited his fa ther to
go to Managua for a tour!
The Ministe r took his fathe r
a round the c ity and bought
him a steak dinner and sa me
drin ks. N61AU sa id they a ll
had been a litt le anxious
whi le his fathe r was gone,
but when he returned were
pleased by the report that
the steak was one of the best
ever served anywhere in the
world!

Finally, you readers should
know that N61AU's mother
said that while the State De
partment had kept in close
contact with he r and had

by one of the listene rs on
both the VHF channel and
14.324 tha t one American
on one of the boa rded ships
had give n a real tongue lash
ing in Spanish to one of the
Nicaraguan naval officials
regarding their captu re and
being forced to sa il into a
Nica ragua n port. Almost at
once, however, a follow-up
re port cleared the a ir and it
seemed that everybody was
being very cooperative.

It is an indication that un
derstandings were then fi
na lly being reached by a ll
concerned, that the last
transmission I logged-at
2315Z -was to the effect
that at least six ships in the
Bay of Coco (off Costa
Rica -whe re N6CSV had
sent out his call fo r hel p)
had been listen ing to a ll that
was said and reported that
there was plenty of beer on
ice ready for a lI ships return
ing from the high seas!

Now we come to the af
termath of the story. At a p
proximate ly 01102 on May
19 (2010 Chicago t ime, on
the 18th), I contacted Da n
N61AU on board one of the
ships which had been se ized.
He seemed to know me by
name and asked me to make
some phone patches for him.

We had a ve ry good rag
chew about the whole e pi
sode , and from it a nd the
phone patch I made for him
to his mother, I lea rned
more about what had the n
happened.

It turned out that as a It
censed amateur operator he
had been listen ing to every
thing which transpired be
tween me and Brian. I neve r
asked him the reason he
didn't ever transmit. but
who knows. perha ps he fel t
the armed guards on his ship
m ight come down at any
time.

He fe lt that one reason
they were released so quick
ly from San Jua n del Sur was
that the Nicaraguans didn't
want the counterrevolution
aries in thei r cou ntry to get
hold of the situation and
perhaps blow it up all out of
proportion. He also stressed

tu rn a ll transmissions over
and just liste n? No. NMI had
such a terrible ec hum o n his
signa l tha t he was very diffi
cult to copy a nd was impos
sible for Brian. I had to con
tinue to relay a ll t rans
missions.

NMI needed specific in
formation, a nd I obtained it
from Brian: the names of a ll
ships a nd thei r documenta
tion numbers, the home port
fo r each, a contact phone
number in the States for
each ship, and the names of
all persons on each ship.

NMI also wanted to know
if a ll parties were American
citizens, if all three ships
had been boarded simulta
neously, and where they
were head ing. I re ported fo r
Brian that the answer was
yes, they we re a ll American
citizens, and that the y were
being taken to the port of
San Juan del Sur. The n NMI
wanted to know if they were
unde r any kind of harass
ment or were being taken in
forcibly.

l ooking back to that
Tuesday, May 17, I believe
now that it was at this point
that tension had been a t its
highest, fo r Brian's a nswe r
gave us our fi rst reason to
begin to feel bette r. No, no
actua l ha rassment, Brian
sa id, eve n though the re were
the anned guards on a ll
ships. In spite of th is, sa id
Brian, a ll three ships were
keeping in continuous con
tact with each other via the ir
VHF marine radios, and no
body was being threatened.

At this point, we heard
from HR1 Bl again. He in
fanned us that he was in
touch with the America n
Embassy there in Tegucigal
pa. While he was on the
phone with them, he wanted
to pass on the same informa
tion wh ich I had relayed
from Brian to NMI. I there
fore gave it to him. A short
while later, we learned that
the embassy in Tegucigal pa
was in communication with
the embassy in Managua ,
the Nica ragua n capital.

Tension he igh tened once
more when it was reported
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252 2 Paxson Lane
Arcadia CA 91006

(213) 447-4565 m-t 8am-6pm pst.

P.C. ELECTRONICS
Tom W60RG Maryann WB6VSS

ATV 70 em DOWNCONVERTERS
For those wh o want to see the repealed shutt le video. and other

ATV act ion before they co mmit to a com plete station, the TVC-4 is
fo r you. The TVC-4 contains the TVC~2 module mounted in a
cabinet with AC supply ready to go. Tunes 420 to 450 mHz. Just
co nnect 70cm;:mtennaand your TVset tuned toch30r 4 . ... $89
de livered. ~
TVC-4L hotter preamp for fringe areas .. $99 delivered_~

TVC-2 wired and tested module. ReQ_12 vee MRF90 1 preamp
stage. varlcap tuned 420-450 mHz.A low cost sta rt at ..... $49 .

TVC-2L hotter NE64535 preamp stag e $59 delivered.
TVC-2G GaAsFet preamp stage. Antenna mounting $79

FCC & NASA OKs SHUTTLE VIDEO
Want a chance at Sf!'l?'!ng W5lFlllve ail; he works 2 meters?

Its been qreat hear ing the audio on th e various repeaters, but
now, if you hold a technician c1B.SS or higher license, Clnd have a
TVRO ca pable of receiving Satcom IR transponde r 13, you can
repeat the space shutt le video to you r fellow hams using our TC-1
plus. Just con nect the composite vid eo and li ne aud io from the
Satellite receiver to the video and audio inputs of the TC·1 .
Depending on your antenna, coverage will be typ ically the same as
2 meter simplex. Local area hams can receive with just one of O'Jr
70 CfJl oownconverte rs and an antenna.

CALL OR WRITE FOR OU R CATAl.OG or more information on
ATVantennas, t ransmi t modules, cameras. and much, much more
See chapter 14 pg 30·32 1983 ARRL Handbook.
TERMS; Visa. Mastercard, or cash only UPS COOs by telephone or mail
Postal money orders and telephone orders usually Shipped within 2 days. All
other checks must clear betore Shipment. Transmilling equipment sold oflly
to lice nsed amateurs.

ATV TRANSMITTER/CONVERTER

$399 delivered
Te·l plus

• OVER 10 WATTS PEP OUTPUT. Crystal controlled continuous
duty transmitt er. Specify 439.25, 434.0, 426.25 standard or other
70 em traquencv. 2 Ireq. option ~dd $26.

• BASE , MOBilE, or PORTABLE. Use the builtin AC supply or
external 13.8 vee. Do parades, Marathons, etc.

• TWO VIDEO AND AUDIO INPUTS for camera, TYRO, VCR, or
computer. Wide bandwidth for broadcast quality color video and
computer graphics. Standard broadcast subcemer sound wh ich is
heard thru the TV speaker.

• RECEIVE ON YOUR STANOARDTVSET tuned to channel 3 or 4.
Sensitive vancap tuned TVC-2L downconverter covers simplex and
repeale r treq. over the whole 420-450 mHz 70 em amateu r band.

• ATTRACTlVE10.5x3x9CABINET.

THE NORTHEAST'S LARGEST FULL LINE AMATEUR DEALER

KENWOOD TS830S
COLLINS KWM · 3 8 0

AEA MM-2

l C OM IC·7 20
YAE SU FT 707

RO BOT 800 D RAK E T R 7 ·DR 7

ORDER TOLL FREE 1-800-448-9338
FEATURING : Kenwood, Yaesu , Icom , Drake, Ten-Tee, Cubic, Dentron , Alpha , Robot , AEA , Telrex , Ast ron,
Avanti , Belden , CES, Daiwa, J.W. Miller, Panasonlc , B&W, Mirage, Vibroplex , Bencher, Info-Tech ,
Universal Towers , Callbook , ARRL, Astatic , Shure, Tempo, YoCom , KLM , Hy-Gain , Larsen , Cushcraft,
Hustler, Mini-Products , Bird , CDE , Rohn , Alliance , MFJ , Bearcat , Telex , Nye. Palomar Eng . , Kant ronics ,
Hayden, Ameco, Collins. Saxton

We provide factory authorized warranty service for most major lines of equipment , and after-warranty
servi ce on all other brands . Write or cal l for a quote. You Won't Be Disappointed .

We are just a few minutes off the NYS Thruway (1-90) Exit 32
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5181436-9606

BEARCAT 20/20
list Price SA39,99
Sc..__ W....u rw.,• • 275.• •
. 0 Channe l. (2 benks of 20 each). 7 b,nd. di g lt,l
programmable. no cry stal scanner, F.equency
range 32·50 MHz FM. 11 8·136 AM Ai rc,aft,
1••·11. MHz FM. Public Service• • 2 1 · ~ 12 MHz
Public service. AC OC. search. Mobile Mounting
B.acket an AC & DC cords included,
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FAllON SCMA" ""-~~AIO'I(IloI...

lor sa.n LIne II HLU.. . .. . .. .. .. ..... • .•
FAllON PSK.. 810M~ SuwIr lor SCM.... -ll , , ....
FNIOH FCT·200 ee.-u To '.p.oo"' . . . . . .. t N..
IENlCAT" 2O'2O .a~ Dog'laI sc.nn.. n Ul
IIURCA1" 200 I' ChAnnel Dog,IaIsc- .. " •."
IIURCA1" 5 HLU C Cfy.I" s.c.._ .
IIURCA1" WM ,""" ..._ ecWA. . . • . • . • . . . 3I.1e
IIURCAr 18(1 HLU 1& CI\oon.... Base Scen_ , .. IS11."
IIURCA1" FIVE·SlX Poe••, $Can"", ,- ,. 126.M
IIURCAT' SP·U Ca'ry CaM 101' Be~ , 12."
IIURCAT IIC·28Q "'ClDe SC.n"",.. . . • 26t,"
IIURCA,. OX·looo 51>01I.... ... Red 'o . . , , 51' _"
FilE BU RCA1 F,"'luency DI' ec tory Eu t. , n USA, , . 10."
FIIW IIU RCA1 F""lU4<lCr DI'eclory Wesl..n USA. . IO.M
Alf sc.n ();,.,;Iory .. T.r.;
F\eI_ F.......-r OO'""'Iory . . , T.r.;
eo.en In..llIg.ncr : ElIClfonoc Eaooes<l'QPPI"'" ., ••• ' a.r.;
C<weo1 Teo:;fIn_ ' OI 'nler<:ePl'"", ... . .. I ,r.;
Top secre, Reg.",., of us Goo', F""l""""'_ . . , I.I!I
E'*fjy SC&n Clof«lory .. l.r.;
s..r--.. Rmoo F--.-.cr OOte<:lory IJ5
Co/npIet. G<loOit to scann.r.__lOIS . I.I!I
.... Set of 4 Triple ""'" fIl~ 8111....... ..Ie
... Selol . oc..-AA N~ Ban ....... . . .. T.II
A·20 ~'l.leIC_ "",_tora..c...

8&sesc.nn.. ._.. __ .. _.. __ .. _.,_.. U S
_ Type 1,3""1 N~ Peger 81n..., &51
W,1$OIl W....H·2OIlO H'Il1I 8Wtd 100 Wa n Ampl"...- :101.11
FluH4ll' R.- Duc. .. H~Lo-UHF ..... . .. IS.II

Shipping Charges
_ 13-00 pet.. • _ . 52 'l) pool an' ........ _ 52 'l) "" All
___ad .. _ ,_ (E...- I -.....
_ I anl_"- IOYII _ Cftaf.. 01 S!i 'l) leo 0
"""""""'IS ,1' I>&' e....gadI an _ " lOt'-' 52 'l) poor ".• .
_ Fill' "' II'OC& .a oncluded '" showong C.....ll*I -."
0fGatS .. sho-", llr unolad Pat<:e1 Sernu !1Io1»fn1l
cr..-gea .,. lor COlll''-' " USA OIl'r o...laoOit of COllI~

.....,.. USA, plUM". lor 19K'" ~1I.P/>I"IlQ""'.

Ordering Information
CalIl!iI81 0&36-.... 10 pIeo:.&~ Dr phone 01 O/Otft,
10 see- ll'-' 10 N.... SCOII...'IIl ,-" fIl~

12208. Or(lltf. ...M I>&' all",,*, same <Jay ,_ _ Dr
l)n, '«l Patc" Sero-oc. Se.- ... ll'orIeI aeeapl. V'$A.. Mu
'.<Coord C O 0 ...._ '" l» Un.l«l Pare 11 I>&' lor
cash or Ce<1, I...:I cr-kl on'y Ma,l oro.. ,tll pe~.'

01 t>us,........ cr- Io.s ... ,11 lMr ....ld ) wee• • for be n. e _,
. nu . 0._. .. ,III ce"ll,.," eMc Io. . 01 mo"",y <Ifd.~

.1I, pped same d.y 'o;:; ...ed P"eu, .~,hcal tOA l .""
' . ,m••uD,ec ' 1o cn. ng. ,. ,l lIoul pllO' nOlle. It ".m• • '.
out 0 1 Sloe. ,.. ..,II l)a,(:. OId.' ."" not lly you 0 ' del.....,
o&' e All Sh,p"",n' a .'. F ,O B Se.n..., lIIIorlll " " &f\OU M
'" -'It>e/Pr . NY. W• .,. ""I ,upon••DIe IOf ' yoog,.plloc. '
e<fOfS ...." MlIfC_M <;&If.,.. 11>11 manulactu'atS ....'...,.
B>d Proposal. ..., Purchase 0rdef'I loCc.pt«l "om
~I~_. F,.. ,............ calalOll'" ...._
..pon ' eq....l No ""no"""" _ . ,...... ""'" S"I.
Anodenta_ T' ....... lao

RADAR DETECTORS

MOST MERCHANDISE IN STOCK FOR
IMMEDIATE SAME DA Y SHIPMENT

VHF·Lo JO to 50 MHz
VHF-High . . . . . . . • ,. 146 to 17. M~
UHF ..•.... .... . . . . • 50 e oo M~

UHF·T 470 to ~ 12 MHz
Small see 3~ ·W . 5""- H. l no

0....•.,. /ell,,,,,, 1I'aC....,., ... .,.. RoIgenc:y HX-6!(I ••
, C"..,...• . • NlCI ~'9I, 1oclo.0IJ1 . ...,~~
......... step . ... ,TcI'I. ac.nno"", speed 01 15 _.
pool ~. long IaOl '"", LEO', ""....... & ~n
conlro1. . ...C .s.o1..ICI'IarIll" ,.,~.,

$canriel' World's Sp«:'" hct a(lll DHI I~1udn

,he FoIIo.lng:
'Reg..ncr HX~ Poe • • , $Can"""
' M"' ·506 ca'ry ca..
' Se' 01 .......... "' ,ckel Cadm,um 811l.." ...
- 6 Mon ,lor Crystal . (a~,ty ' ,equenc_ ..- 01

we .. ,It .ncl....,.. e e<1 ,f.c.'n lor u"."""''' l'eq....nc ....1
' F"'..ble RublllH' Duc. y A"'e.....
•....e ....d.apl..' & 0..11<"

Sell..... Wor'd r.e"_"e Prk.

' 10 9 .9 9
(Plus S.5..so S'''Pf''''Q'

Super Special Package Salell

REGENCY HX-650
Podr.' .sc......er

6 CHANN ELS - 4 BANDS

WI'I,stlet Spectrum ' . . . • , $21. ,99
WI'I,stlet R&mote Spectrum· . . : 21 • .99
Wh ,stler 02000 ' "." •..• . . . . . . . . . . . . 189.99

WhistlerOl200' . " . " " ,,_ 11 6.99
Fox XK 8499
Fox XK R&mote . , . . " , .. " . . . . . . . . . . . 99.99
Superlox Vllen · 139 99
Superlox Remote' , . " , . . . . . . 189.99
Fox Supe.·TruC ~8r · . . . . . . . . . .. _. 229 99
Fox XKMR {Motorcycle), , 119 99
Regency RS1 . . . . " , . 9A,99
Regency RS2' ." , , "'2,99
Regency RS3 Remote · , 17399

Above uni" marted wi//1 ' are
super/1eterodyne Iype

WILSON WH·2510
l ISt Pnce 5663.00
Sfto__ "-'rIII r-..... IWe••"7'.'"

ClTl.(X)M Plus Transce,'o'8f. 2-way radIO ' ully
programmable in t ransmit or receive mode plus
c r ess. Pri~ale line, Chanoel guard. No crys tals
to buy. t o chanoeis. high band ,13-4 to 11. MHz}
rrnu imum ' reQuern:y splead 6 MHz. transmi t ou t·
put 25 watts. priority. to channel scan. plus
more, Comes with mobile microphone. mobile
mounting bracket . mobiie antenna. easy p.o
g.amming inslruc tions. and cable assemblies for
hookup. {UHF model .~a,lable package pr,ce
5569.99) Plus 55.50 Shipping,

All Band Monitor Anteaa••
F",__ goon. ,ncI-. caDle and c<:>nnoec 'OIS

'or~ mono'OIS
INQnetIC _ Ie Ani tANT·l 1 21M
T_ Mounl ,",0001e Ani tANT·21. . __.. _. . , 2T9il
_orLlghl e. -.,_""I tAN1·31 , . 25M
G<I".. 0 ", 11I000.. AnI tANl~l _ 25 9il
_ !,Iounl _ .. Ani tANT·51 , 22.M
__...11I50' e- " eonro-ctorslAfIlT-6l . 2I1lll

F", SIoe , · "lI,~_I2.<X1_ .._ ...
eon_ laIl./SA

10 New Scotland Ave., Albany, NY 12208

BEARCAl'" 250
Lisl Price $429.95
...._ ..................6$...
50 Channel . 6 bt.nd clig,"I, programmable, no
c rylll ai scanne, 01 public service band s. ACIOC.
Frequency range : 32·5(1 FM, 14&174 FM. 420-512
MHZ FM. Search, oelay , rccecct. recall, priority ,
Clock plus much morll lor only $265.99.

151

JlIX-3000

JIL SX-I00
liS! Pr,ce 52'69 99

.sc..••er World Pm• .II"• •"
16 channel. 5 banel, dog,tal prog.ammable. no
c rystai scanner. Frequency range 3().5of MHz.
1<10-17. MHz. .l o- ~1. MH z. AC OC lor base or
mob,le use. fast-slow sc.tn speed, ~aflable

scan Olliay . Quartz d,gilal ClOCk. automanc
searc h, dimensions 8 '''' '' x x 3'''' '' h x 9 118 O.
All o. Ihe above plus more lor tne low price
o' 513899

BEARCAl'"
U'I Price $249.95
...._ ........ """'••154."
10 Chan".I, 5 !lend. AC only, d'o ,lal, progra m.
....b1., no c ryst.1 bas. sc. noef. Freq uern:y
r.ng.: 30-50, 1«-11• .•olO-~ 1 2 MHZ,

"""'"AI ...... ,_ I oc:con. _ _ ... ",. lu/un. _ . >It
_ ",... to _ _ 1ttt1~_,.. " ,.,.. _.......,__ '"_. 011 -.;_,.. 1>OI _ 1ed
e. ,., 0., menu/«:'-.~ u' • UN. For",. .11 "
,--. .sum- _ "". _ ",. II sc-- Dol....
OUfO< ..,,,, ,,,. '""V"SI 1Ot)' ....,.._

BEARCA'r 500
Li l l Pnce $Soli.iS
...._ ........ IWo<••~.H

50 Cl'\annel. 7 lwlncl . dog,l.1 programmable. no
crys'"~, AM ."Cnlll ...cl public W"\IICe
wno. ACIOC Pl'1On1)' c,...,...... SNich IN l".e ,
plus more' Frequency range )2.51) FM. 111·136
AM. , ......17.. FM, <1;2 1·512 IrolHz F Irol

BEARCA'r 210XL
l ist Price $3ol9.95
Sfto••_ ....... IWe. U'HI.'"

18 Ch. noel . 6 EH-nd. d ,git. 1 programm. ble, no
crystal ACJOC scanoe' , S.a.ch leatu.e, scan
d.lay, lockou t plus much mo.e ' Frequern:y
range: 32·50. 14<1·11• .•2 1 ·~1 2 MHz.

REGENCY"
list Price $299.95
Sfto.__ ....... ,....... ..N.'"
JO cn.nnel. 5 band. digital p.ogrammable. no
crystal. AClOC sca~. mobile design, inc ludes
mobile mounting br-=:k.t. PrIority. (lelay and
much mor• . Optiooal mobi le <:orcI with c iga!eUe
lighter plug SA.95 each. F~ range: 30-50.
1.....114.4010-512 M Hz.

RCD USTEN·IN
, = ....... ....,.. • .sa."
Hand held, pocket sozecl . one CI'I.;anne! portat>le
pro'essiClnal FM Pager type receee- w,th 10 to
JO mIle .e<;ei'llOg ' ange , Includes telescOpoC;
antenNa. $Quelch & lIOlume con trols. and crystal
Uses standard 9 IIOlt trans'stor battery (ballery
not ,nclud8d). A~a.lable 'n high, low. or UHF
EH-nd. Specify f'eQuency needed when orOeflng
,Opt ional ....boer antennas al so a~ailable).

r;~;u,~!.~~, nA

BEARCA'r 100
List Price W9.gs
....._ w-w rrw. '279."
Handheld (I,gllal prog,.....mabI• • no cry' ''1
portable lICaIV"I8I'. t6 ~I$,~ I_tunt
plu. more' Frequency tang.t: JO.50, 13&114,
40&-512 MHZ FM. Included In the PltCkage is
I flu ibl. rubber ,nlenna., N rphone, baUery
clWgerlAC adapler, 6 M N;.c.j rechilrgeable
baTtefln and a hN"'Y dUly e.rry ca&8. A ll lor
the low price of $219.99.

I JIL SX200 _ $269.99 I
Monitor Crystals-'2.95 each
w. alOCt< 1t'O': .,. of Cf)'SlM lor .., t1r_ of~
Or<*' Dr "~r I>r_ of~ II
~al-' .a OIl! 01 . 100;l.. _ ...,M ""'Potr "'t'S1" -.,I~I.

"" llf-.f del.-y """",I 10 pOll
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A Good-Buddy Power Booster
for Converted CBs
KE4 VP turned an illega l amplifier into

a law-abiding citizen. You can, too.

o ld m agaz ines and books,
many ci rcuit s were fou nd.
but all o f them failed to meet
my requirements. They either
used vacuum tubes (too
much current drain), pro
duced more power than I
wanted (I wanted only 40 or
50 Watts). or used more than
o ne power t ransistor. adding
to the cost of const ruction. I
was just about ready to for
get about m ore power and
use what I had .

A few days later I found
what would possibly meet
the req uirements I had set
for an amplif ier: It was inex
pensive. so lid state. and had
low current drain. A f riend
had a small amplif ier that
had originall y been manu
fac tured (illegally) for the
CB market. like most ampl i
f iers of thi s type, the manu-

W ith varvmg degrees
of success, I have

converted several CB trans
ceivers for use on 10 me
ters; the most recent was a
Reali st i c TRC448 . After
conversion. the transmitter
would produce o nly 1 Watt
AM and 4 Watt s SSB. I felt
that a little more power
would prov ide a more sat is
fa ctory mobi le signa l. What
I needed was a sma ll linear
amp li f ier. preferabl y so l id
sta te.

One o f the primary rea
sons fo r convert ing a CB ra
d io in the f irst place was
cost, so any power ampli
fie r used wou ld have to be
inexpensive to bu ild. Ideal 
ly, it cou ld be built using
part s f rom the junk box.

A fter spending con sider
ab le t ime digging through

Elliotl Fenett, Jr. K[·WP
RI. J . Bo\ 6'>8

~\ ''' 'I(''boro SC 19488

••,,,
• ••• f ' l T{ ~,,,

,~ !
'-- • '~v

,,,,,,
, ••• f ll TE•

(
,

Fig. 1. Block. diagram using (OR (top) and transceiver PTT
line.

The front of the amplifier shows the power switch on the
right and the LED power indicator on the left.

36 73 Magszine • December, 1983

The rear view shows the p lacement o f the 50-239 rf connec
tors and the power leads.
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Fig. 4. Power amp PC board.
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The first amplifier cons tructed d id no t have a heat sink as
large as later units. The only heat sink used o ther than the
enclosure was a small strip of alum inum used as a mounting
bracket. This pro ved to work well when the amplifier was
mounted on a metal automob ile dash. The COR circu it
board and rela y are seen in the right end o f the enclosure.
The COR board was soldered fa the amplifier board 10 facil
itate mounting and conserve space. The enclosure sho wn in
this photograph measures 2 ~ " x 2 Vl" x oJ ". In later ver
sions, a larger enclosure was used.

Fig. 5. Power am p parts placement.
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hal f a tu rn, L1 from 4 V2 to 4
turns and L4 from 3Y2 to 3
turns. The shank o f a X. "
drill bit was used as a form
fo r each of these coils. They
are wound of 16-gauge, 501

id-copper wire, either bare
or enameled, and the spac
ing between turns is approxi
mately equal to the diam
eter of the wire.

The co llector choke, l3,
w as close-wou nd o f 22
gauge hookup wire (enam
eled co uld be used). A V. "
d rill bi t was used as a form
for this co il. Input capacitor
C1 was changed from 220 pF
to 330 pF.

A new ci rcuit board that
would be easy to m ake and
that wou ld allow all of the

•

I" "'" 1"1"

""(~NA :--<==il~ F1LH R OU T

E>CITE.L +,::=~
'" ) . ..~ I N

Fig. 2. Power amplifier.

Fig. 3. Optional CO R circui t.
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"
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factu rer did not pu t hi s
name or address on the unit
so tha t no informat ion was
ava ilable on the circui try.
The only way to find out
about the circuit was by
drilling ou t the pop rivets
holding the cover and look
ing inside. After much d is
cussion, my friend agreed to
let me ta ke his a mplif ier
apa rt.

O nce the cover was re
moved. r saw that in its pres
ent state this was not wh at I
was looki ng for. The ci rcu it
board was poorl y laid out,
the power t ransisto r wa s not
mounted on the board but
was located o n the side of
the enclosure and had rath
er long lengths of w ire run
ning to the ci rcu it board ,
and there was no o utput
f iltering.

The only redeem ing fac
tors for th is amplif ier were
it s simplici ty and the ava il 
abil ity of the parts used in it.
It was def initely a junk-box
pro ject. The only part that I
wou ld have to buy would be
the power t ransistor. With a
new circuit board layout per
haps some minor changes in
component values, and out
pu t fi lte ring, I shou ld be
able to produce a usable
ampl if ier .

The input and output
coils were each reduced by



Miscellaneous

Circui t board of the firs t amplifier constructed. If used a
flange-mounted power transistor rather than the stud
mounted MRF455A specified in the parts list. Later units
used MRF455As because they only require a single round
hole in the board, making them easier to mount. The input
pad is at the upper left, the output at the upper right.

Compression or expansion
of coils L1 and l3 may be
necessary to obtain maxi
mum output. A 12-volt pow
er supply capable of supply
ing 5 to 6 Amps of current or
a 12-volt battery should be
used as a power source dur
ing this procedure.

The MRF455A is rated for
60 Watts when used w ith a
f inned heat sink. but neither
the transistor nor the heat
sink (the aluminum plate)
gets w arm du ring normal
use. Care should be exer
cised during tune-up to keep
the outpu t near 50 Walts, o r
the t ransistor m ay possibly
be overheated.

There are two ways of
control l ing the amplifier: by
using a COR (carrier-operat
ed rel ay) or by using the PH
line in your transceiver: If
your t ransceiver uses relay
sw itch ing, as mine does. it is
a simple matter to run a con
trolline from the PTT line to
the amplifier-control relay.
If you have elect ronic
sw itch ing, the COR proba
bly will be the easier way of
controlling the amplif ier; a
schemat ic and circuit board
layout are included wi th thi s
article. The value of the
el ectro lyti c capacitor on the
base of the switching transis
tor wil l have to be changed
for use on SSB; 10 I1f should
be abo ut right.

components to be mounted
on it was designed. I used
X." double-sided fiberglass
circu it board with etching
on one side and the foil left
intact on the bottom. Com
ponents were soldered di
rectly to the foil pads on top
of the board . There is only
one hole drilled. in the
center of the board -the
one for the power transistor.
The power transistor mounts
through the hole; its stud
goes through the box used
as an enclosure, and a X6"
thi ck p iece of alum inum
w as used as a heat sink. (The
alum inum should be the
same length and w id th as
the enclosure.) Sma l l spac
ers should be used between
the ci rcuit board and the
enclosure to support the
board . No stra in should be
placed on the t ran sistor
leads. and care should be ex
ercised when tightening the
nut on its mounting stud.

Tune-up of the amplifier
is simple: Connect the ex
citer (3 or 4 Watts AM or
CW) to the input of the am
plifier and a 100-W att power
meter and a 50-Qhm dum 
my load to the output. Ad 
just t rimmer capacitors C2
and C6 alternate ly for maxi
mum power output. When
m aximum out pu t is o b
t ained, ad just C& for approx
imate ly 50 Walts output.

1

r RE LAY COil

~
-~

Fig. b. COR PC board.

.99

2.49
1.99
.79 (for 2)

AS·

Parts List

Power Amplifier

C' 330 pF NE· $ .26
C2, C6 55-300-pF compression

trimmer FS·
C3 .Ol.",F disc FS 1.35
C' .OOl-j.4F disc FS .09
C5 1·j.4F so-vott rad ial leads FS .16
C7 1200-pF, 1-kV dipped mica NE .75
L1 4 turns %" long (see text)
l2 1.8 ",H FS .2'
L3 9 turns (see text)
L' 3 turns '1',. W long (see teKt)
01 MAF455A or equivalent NE 14.08

COR
C, 220 pF NE .26
C2 l-",F, 5O-volt radial leads FS .1.
0' l N914, 1N4148, etc. FS .08
02 lN4004 or equivalent FS .12
11 1.8 ",H FS .2'
A' 470 Ohm, '10 Watt FS .25 (for 5)
A2 see text
Ay' OPOT tz-vcrt coil relay FS 1.80
0 ' 2N2222 or equivalent FS .00

2 connectors (So-239)
Enclosure, aluminum box,

5V. ·x3 wx 2Ys" AS
1SPST switch AS
1 red LED indicator AS
1 series resistor for LED (use 470·0hm

resistor from COAl

• NE-Newark Electronics, 500 N. Pu laski Ad ., Chicago IL
60624; FS-Fuji·Seva , Box 3375, Torra nce CA 90510;
RS-Radio Shack.

Fig. 7. COR parts placement.
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Depending upon the relay
used, the 2OO-Qhm resistor
in series with the re lay co il
may be omitted or its value
adjusted for positive switch
ing (the relay in my amplif ier
would not drop out without
the resistor).

A filter is needed on the
output of the amplifier be
fore putting it on the air. It
may be an externa l fi lter or
it may be bu ilt into the same
enclosure that houses the
amplifie r. I used a tunable
low-pass filter that I had
bought at a hamfest. I tuned
the filter for m inimum inter
fe rence on TV channel 2.
(The filter has seven tunable
sections.I I don't know how
much this attenuates the
second harmonic, but afte r
tu ning there was no in terfer
ence to the TV receive r.

The amplifie r is broad
banded and should work
equally well on other bands.
For this reason I have not in
cluded parts values for an
output fitter . Severa l suit-

able filters a re discussed in
chapter 15 of my Radio
Amateurs Handbook. I Par
ticularly interesting are the
Chebyshev low-pass and the
"Citatlon-E liminator" filters
on pages 15-7 and 15--8 , I
have not, as of yet, tried
ei ther of them.

The parts used in the con
struct ion of thi s amplif ier
are read il y avai lable. Mine,
with the exception of the
MRF455A, was bu ilt ent irely
out of parts that I had in my
junk box . If all new parts are
used, it can st ill be built for
under SSOJ)(} Parts sou rces
and prices are given in the
parts list . ( If you sho p
around you can probably
find lowe r prices.I I can sup
ply e tched and dril led PC
boards for $7.50 and an
SAS E per pai r.

I will try to answer any
questions if they are accom
panied by an SASE. •

'American Radio Relay League,
Newington, Connecticut , 1979
Edit ion.

CMJ-IF
MULTI-FUNCTION

PLUG-IN CARTRIDGE
fOR

TRS soc & TOP 100
COMPUTERS

PROVIDES
• * *

AN EXTENDER
2 PARALLEL PORTS
2 COUNTER /TIMERS

1 SERIAL COMM. LINE
SPEECH SYNTHESIS

4 OR 6K EPROM/ROM SPACE
INTERfACE fOR 'CMJ-TU

'ICW,RTTY ,SSTV,fAX)
* CONTACT *

MAGNUM DISTRIBUTORS INC.
1000 e . DiXit: HY . W . .. 3

POMPANO BEA CH, fLORIDA . 330.0
TLX .6143e6 101-1 •• -2002 ... 126

Call Early
For Your

Christmas
Needs

TOLL FREE
800-336-4799

VAESU

980c CAT Syste m HF XCVR
102 : 16(). IOM HF XCVR

126: 2m (optlo nal 6m. 430, (40)
208: 2m Hand held

290, 2m All Mod" Mobile
757: HF XCVR/Gen COY RCVR

And More

CALL FOR QUOTES
Prices sub je ct to chanQ"

WJ1 ho ut notice or obligalion .

Hand he lds: 2m , 220 and 440
KDK FM2030 Zm 25-wan

WELl Wan Melers
TOKYO HY·POWER

Amps & Tune rs

: ::

An ASSOC Iate Slore
Dav.. & Jackson Road. P.O. Box 293
Lacombe, Louisiana 70445
(504)882--5355

560: The New Cars;",
5250 : Digital Argosy II

259 1' Zm Synlh Handheld
And More

1~46 Je Rerson Dav,s Hl<;lhway
WoodbridQe. V,rQl Na 22191
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Oxford 01 1 4 ~O ~/:J

TVRO Troubleshooting
Get you r Earth stat ion off the ground

with these signa/-€nhancing hints.

•

Photo A. Fo f/ow the crowd and poin t your anfenna in the
same genera l d irection as everyone else. Be sure to in
clude declinat ion in your azimuth cetcutesion.

M y head swells to twi ce
its usual size every

time I complete a home
brew project After all , there
is nothing Quite like the fPeI
ing that accompanies turn
ing a handful of part s into a
living, breathing circuit. Rut
then again. there is nothing
worse than a project that
doesn 't work. My fi rst expe
rience with a satell ite TV
system taught me that. No
need to worry about a
swollen head, ju st give me a
corner to hide in while I do
the troubleshooting

It' s one thing if we are
tal k ing about a three-chip
kever that you have a grand
total of $5,00 and two hours
invested m But watch out if
the investment is in the
thousand s of dol lars and
hundreds of hours. not to
ment ion promises made to
family and friends Perhaps
the only thing worse than a
TVRO system that shows no
sign of working is a TVRO
that puts out poor Quality
pictures, "ts that lhe best it
can do?" the nei ghbors ask.

The problem isn't the sat
ellites; it's just that getting a
TVRO up and running isn't
the same as taking a S20CJ0
ham radio transceiver out of
the box and making your
first QSO ten minutes later.
Troubleshooting is almost
always called for Even if
you buy most of the co mpo
nents for TVRO, it takes
some fine tuning. However,
a dB here. a dB there. and

pretty soon you'll have a
picture that does justify a
swollen head.

Gai n Without Stra in

You have to sta rt some
where, and unless you know
what is wrong. I suggest you
begin w ith the anten na .
Backtrack a few steps and
take a close look at the way
your antenna is built The
gain of a parabol ic dish is
highly dependent o n the ac
curacy of the surface. M ost
commerc ia lly-bui lt anten
nas cla im eff ic ienc ies be
tween 50 and 60 percent.
based on a surface accuracy
where all errors are less th an
+ 1/1 6 of an lnch.

You can't ju st give your
antenna an eyeba ll diagno
sis. A thorough checkup is in

order, using either a care
fully-made template or the
mirror method described by
Steve Gibson in the April.
1982, issue of 73. The final
check on your antenna's sur
face accuracy shou ld be
done whi le it is in operating
position and subject to
everyday stresses,

If the patient seems to be
in da nger. take prevent ive
measures before proceed
ing. A one- o r two-piece
molded dis h that is out of
spec co uld spell d isaster
whil e antennas m ade from
petals can somet imes be
st ro ng-armed into shape .
But beware of a need for ex
cess ive pounding or bend
in g, The who l e sur face
shou ld be accurate, no t
ju st o ne side! Luck il y, com-

rnercial antennas have be
come much more reliable
in recent months. but do
check them carefully before
you buy.

If you home-brewed the
antenna, then there is no
one el se to blame but your
se lf Wood -frame d ishe s
covered with window screen
have become popular and
they work wel l. Just make
sure tha t each of the ribs is
sanded down to ma tch the
master and that the screen
ing is careful ly app lied,
Bulges. ripp les, and exces
sive overlappi ng will cost
you gain If you have bui lt a
spherica l ante nna (some
t imes call ed an B-ball or M c
Cu llough d ish), spend an ex
tra afternoon ad justing the
tensioni ng bolts Then erect
the framework and rec heck
the curvature before install 
ing the sc reen. This beats
t ry ing to smooth out the sur
face after it has been sta
pled into place.

Perfe ct Point ing

Once you are convinced
that there is no way to
squeeze another ounce of
gain f rom the antenna sur
face. ask the Question. is it
pointed in the right direc
tion! Don't laugh and turn
the page. Photo A shows the
value of going along with
the crowd. But the chances
are that you don't have
twenty other satellite anten
nas in your backyard to use
as references. Assume noth-
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Satellite TV Earth Station
$1362.00

•

9 FT. itfirtGEit
24 panel aluminum dish

with polarmount

9 FT. WILSOrt
12 panel 16 gauge

steel dish with polarmount.
Motor freight F.OB. Nampa

.... ..
•, .
• I .

•
") ) --. . , . .,

DltfiKE ESIt 224

Your Choice
Drimatics DRS 200 or Drake ESR 224

with 9 ft. Ranger or 9 ft. Wilson fintenna
fill Cables. Polorizer, 110° LNfi included

-

DltlMflTICS DItS 200
Infra-red remote control /
stereo. I .......

Options:
11 ' Rangl1r Radar Ml1sh Dish

.. . $195.00
NSS Pi3Z Motordrivl1

... $350.00
100° lNfi ... $95.00

36 Month Financing Available $136.00 Down and
$48.90 mo.

DEfiLEIt InOOIltlES InVITED

rtfiMPfi SfiTELLITE SYSTEMS ,'"
312 12th flVCl. So. • nampa. Id. 83651 • (208) 466-6727
Idaho Wats 1-800-654-1319 • nat. Wats 1-800-654-0795
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Photo B. An inclinometer is helpfu l for determining the
elevation of your antenna.

Ing part of the signal away).
Perhaps the most popu lar
horn for parabolic antennas
is the scalar feed, some
t imes ca lled the Birkill ,
coaxia l, o r Chapparell feed .
If you bought a budget
priced TYRO package, you
may have the more trad i
tional horn feed . In that case,
it might be worthwhile to
upgrade.

Besides matc hi ng t he
feed to the antenna, it is
important to position the
horn correct ly, as shown in
Photo D. If you don't, pre
c ious microwaves will be
wa sted. Find out what your
antenna 's focal length is and
then measure out an equal
distance along a line per
pend icular to the center of
the dish. The front edge of
the feed should fall close to
this point. Your feedhorn
mount also deserves close
attention Not only must it
be adjustable, but it al so
should be reasonably solid
with no sagging If you are
using a home-built affair.
avoid metallic o r la rge sup
ports that could degrade
performance.

W hen the feedhorn is in
it s f inal position, it should
point squa rely at the center
of the d ish. If you have to
point it to one side to get '
the maximum signal, it indi
ca tes that the dish surf ace is
not right. As the feedhorn is
ad justed, you should find
o ne spo t that gives the
best signal . An y movement
greater than % inch or so
should cause the signal level
to d rop off . If you don't get
a pronounced peak or if
there are several peaks, then
the d ish needs attention

Befo re giving the system
a smoke test, it would be
wise to check out the l NA.
Is it attached securely to the
ho rn with no gaps at the
wa veguide ju nct ion? Verify
t h at the f eedhorn /lNA
combination is aligned for
either hori zonta l or vert ica l
polarity . If you are using a
TV rotor, it m ight be best to
leave it disconnected so that
the horn can be twisted by

•

Feedhorn Fun

Assuming that the anten
na is built right, located in a
good spot, and aimed cor
rectly, it is t ime to consider
the next link in the TVRO
chain, the feed horn. Start by
making sure that your feed 
ho rn m atches the antenna.
Feedhorns are not created
equal, and besides ending
up with a downright poor
one, you al so co uld lose out
if the horn over-i lluminates
the antenna (pic k ing up un
wanted ground no ise) or
under-i lluminates the dish
(which is the same as throw-

But remember, even a f ield
check can backfire. Con
sider the pl ight of one TVRO
owner who sho rt ly after in
sta ll ing a system fou nd that
hi s neighbor was bui lding a
garage that wo ul d stand di
rectly in the signal's path !
like all other aspects of set 
t ing up a satellite terminal.
site location must be done
with care.

--

in g and go d ig out the
January, 1982, issue of 73.
On pages 60-62 is Steve
Gibson's cookbook on satel
lite f inding

Follow the equations
ca refullv. Better yet , have
your t en -y ear -o l d wor k
through the numbers. When
you are done, assuming you
live in the northern hemi
sphere, the bearing yo u ar
rive at should be somewhere
on the southern horizon.
Chances are it will be some
thing like 238 degrees (New
Hampshire) or 202 degrees
(New M exi co). The elevat ion
could he less than ten de
grees if you live in the Arctic
or as much as ninety If your
Q TH is on the equator.

The next step sounds sim 
ple but isn't. Is the dish
pointing in the direction that
the numbers say it should?
You will need some sort of
compass and inclinometer
to f ind out and you must
know the declination for •your locat io n. There are a
hundred and one places to
find the decli natio n, o r how
far true north is from mag
netic north. You can ask at
the local airport, check a the occasional sea gull o r-
topographic map, or f ind a pigeon. If the situ at ion is
knowledgeable Boy Scout. otherwise, you m ay have
The important thi ng is to in- built a nice piece of outdoor
c1ude declination correct ly sculp ture rather than a sa tel-
in your antenna aim ing. lite d ish! Build ings, t rees,

Checking the elevation of fences, and even a phone
the antenna isn't too tough. pole will absorb microwaves,
A protractor, along with a so before you pour the con-
string and small weight, can crete, make sure that the an-
be used . Or you can go tenna has a clear shot at not
whole ho g and buy an just one bird but all across
inclinometer at the loca l the satell ite belt. The farther
hardwa re store (see Photo north you live, the more you
B). The method is up to you , will have to worry about ob-
but check and double check st ructions. thanks to the de-
the azimuth and elevat ion of crease in antenna elevation
your antenna. Don't stay up angle that occurs as lati tude
nights worrying if you can't Increases.
get the antenna perfect ly If a potential antenna site
aimed . After all, the com- looks shaky, consider an-
pass and incl inometer have o ther loc at io n. Cons ider
limited accuracy, so you' ll even a roof-mounted an-
need to do a little j iggling tenna as shown in Photo C.
anyway to get the best pic- You can check a locat ion by
ture. running a test w ith a por-

We have been operat ing table antenna. Th is can con-
under the assumption that f irm a clear path and t ip you
the o nly thing between your o ff about any problems that
antenna and the satell it es m ight result from ea rt h-
is a lot o f air and m aybe bound microwave signals .
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*****************************
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Full 800 Mhz Range
Tune I.g-2.7 Ghz
Includes lit
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DEALERS WANTED

VANGUARD LABS - , ,,
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PhoM: (212)488-2720

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

with all IC s and programmed EPAOMs
personalized for each purchaser. Re
qui res only sing le 8·10 volt '/2 amp power.
1 year guarantee of ha rd wa re/soft
ware/AX.25 standard AS232 serial ASCII
at any user baud rate. AS232 HOLC for 202
modem used for AFSK or di rect to RF
equipment for FSK.

• Covers 100 to 165 MHz in t kHz steps with thumb
wheel dial . Accuracy 1 part per 10 million at all fre
quencies . Internal FMadjustable lrom 0 to 100 kHz
at a 1 kHz rete > Spurs and noise at least 60 dB be
low cames RFoutput adjustable from 5-500 mV at
50 onma- Operates on 12 vee @ 112 Amp . Avail
ab le lor immediate delivery . $349 95 plus sh ipping
• Add -on Accessories available to extend treq .
range, add infinite resonmcn . voice and SUb-audible
tones, AM , pre-cis ion 120 dB calibrated attenuatcr
• Call for details . Dea lers wanted worldwide.
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You've earned your
Ham ticket.

NowWhat?

Q

\l iII~1 'f ~ !!:.' I~7":~ ,--
ASCII-USAJAX.25
HOLC CONVERTER

USNAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack.
et radio networks.

This book doesn't stop at the in
termediate level however ; you'll find han
dy hmts no matter how long you 've been
licensed, and unli ke other publications you
won't need a PhD in engineering to
understand the material.

It's a money-saver too-you can make
your own 5amp 12VDC power supply at
1/3 the cost, as shown in t his handbook,
from parts you may have on hand,

In fact , once you own and start using t his
Handbook you'll wonder why " somebody"
didn't publish it sooner! And the sooner
you send for it, the sooner you 'll be en
JOy ing more as pec t s of Amate u r
Radio .... Send $9.95 (plus $1.00 s hip
ping ) directly to:

Now you're ready to get on the
air but you're not sure about how
to actually install that antenna ; or
how to solder a PL-259 connector ;
or how to properly ground your
station ; or identify unknown tran
sistor leads; etc.

Here's the perfect companion
for exploring the more pract ical
aspects of the wor ld 's greatest
hobby.

Th~ ~~IL' H~i/ Ham
Rodi<> Ha~dboo. «'as
.. · ";tr~n by t"~ /9H2
Radio Amateur of rAp
Yea,.Bob He,L K9E/D.
Bob h('ads It.is"""n elpr
Ironic ma't"factu,i" ll
camP<''' Y ami i. 'espt'<:o
lro ",,,t'/d''''ide faT his
.•ou"d .y.u",s, micro
pho"'_' and ~"-a/i.".

Hob '. M,,- , hco. fill.
rh , RUP that often
rna.,. th, diffu<!nC<!
bet,,'...,n . irt inR rM ,.,
U'ut~hinlltM diu llif(h ts
and urt,,-ully mu.inR
~on ta"'. thar a,... rhe
,...,,1 jo_v of amal,,, '
,odio_
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Photo C If you can', find a suitable spar on the ground
for your antenna, consider using a roof. It almost guar
antees a clear shot at the satellites.

hand during t he init ial
alignment. Or, if you want
to go f irst class, consider re
placing the rotor with a feed
that has built-in polarity
switching via a miniature
motor or electronic rotation .

Make sure that the cor
rect voltage is being sup
plied to the lNA. You may
not be able to do this with
l NAs that use the rf feed line
to carry the power supply
voltage, but no matter what
k ind of receiver or l NA you
are using, don't sc rimp on
the cable that connects the
two . Remember, you are not
hooking up a CH radio. RG-58
won't hack it nor wi ll hard
line if you do a lousy job
soldering the connector. By
tak ing the t ime to do the job
right. you'll reduce the pos
sibility later of moisture
ruining your signal.

n-nsv
By now you are probably

itching to make a smoke
test To make life easier, _
take the receiver (if it is an
indoor type) and a TV set
out to the antenna. This
helps to avoid wild-goose
chases that result from bad
cab le runs. and it m akes it If it doesn't. recheck the ele
simple to observe the result s vat ion and original az imuth
of any adj ust ments you settings. If your antenna has
m ake. Before you throw the a polar mount. it must be
switch, double check all the aligned against the nort h
connections. Don't be like south axis. Then you should
one fe llow who, in his excite- be able to swing it through
rnent. forgot that he needed an arc without changing the
an rf modulator between the elevat ion setting.
receiver and the TV set! The first signal you re-

The next few steps are ceive may or may not be
critical . To get the best pos- video. Don 't be surprised if
sible picture, you'll need to you get a jumbled screen
adjust the antenna, feed- and audio that sounds a bit
horn. and possibly the re- like radioteletvpe or badly
ceiver . Although the adjust- mistuned sideband All that
ments don't usually interact. you have to do is try another
it is important that you dea l transponder on the same
with on ly one at a t ime, pro- satellite or possibl y read just
ceeding to the next step on ly the antenna so that it points
after you complete the pre- at one of the television
VIOUS one. birds. If you fi nd yourse lf

Start with the antenna. If lost, return to the ini tial slg
it has an az-el Iaz irnuth-ele- na l and verif y that every
vat ion) mount. leave the ele- th ing is sti ll working.
vat ion setting alone and Before you sta rt scanning
ca refully vary the azimuth the sky in search of new
position. A swing of ten to satellites, it would be a good
f ifteen degrees in either di- idea to get the feedhom
rect ion should yield a signa l shipshape. All that should

44 73 MagaZine • December, 1983

be necessary IS a . mi nor
ad just ment of its distance
f ro m the center o f the
d ish and the po larity. Any
substant ial movement f rom
side to side spells trouble. If
you are using a spherica l an
terme. then proper place
ment of the feed horn is cru
cial since it also determines
the d irection the antenna is
pointing.

Peaking the signal re
quires that you have a
steady source. Stick to one
satel lite and one transpon
der-; preferably one that is
t ransmitting color bars. The
strength of such a signal w ill
vary over t ime but w ill cer
tainly be mo re reliably con 
stant th an signals from d if 
fe rent tran sponders o r,
heaven forb id , different
satell ites.

Hopefully, your receiver
has a signal-strength meter
built in. l ack ing that, there
may be a term inal on the
back for attach ing an exter-

-
nal meter. Or, as a last re
sort. you can use the sc reen
as a reference. If you choose
this route, it is imperat ive
tha t the TV be lo cated
where the person making
the ad justments can see it.
Don't waste a lot of time
making adjustments that
you "think" are improving
the picture. After all, there is
a lim it to anyone's abi lity to
discern a change.

If you have gotten th is far
and made everything work,
then you don't need any
more adv ice from a m ag
azine art icle. On the other
hand, if you think you might
be ready to forsake satellite
TV fo r another hobby like
stamp coll ec ti ng, don't- at
least not yet . For the t ime
being, assume that the elec
tronic part of the system
is working. Concentrate
your efforts on the antenna
and feed. If your initial
20-degree sweep didn 't
work , make a slight change
in the elevation setting and
try another sweep. After a
couple of tries at this, go
back to the origina l azimuth
and elevation sett ings and
repos ition the feed horn Re
pea t th is sequence unt il you
have sys tematica l ly ex
hausted all reasonable po
sit ions.

Problems'

Sti ll no luck? Then as
sum e that something is
w rong with the electronics.
The best way to find the cul
prit is through the " buddy
system." You need someone
with a working TVRO who
will let you try your receiver
and lNA. Or, you could bor
row their lNA and receiver
to try with your antenna.
This method of substitution
is not terribly elegant. but it
does work and sometimes is
you r onl y alternat ive when
you lack test equipment.

Assuming tha t you have
a commercially-bu ilt lNA,
there is litt le that can be
done besides verifying that
it is hooked up correct ly and
the power supply is func
tion ing. Manufactu re rs
threaten to void the warren-
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WRITE OR CALL FOR OUR COMPLETE CATALOG

Manufacturers of Quality Communications Equipment- --

SPECIAL THIS AD!

LA-lOoo
lkW AMP

AT-12oo
TUNER

BOTH FOR
$549. 9 5

(216) 484-3353 Shipping prepaid USA

We are Amp Supply's largest stocking dealer; Complete
line of antennas, tuners, and power amps.

ANTENNAS· NVR wire; Complete with twin lead 1.8 to
30 MHz.

AEX 1 vertical; Use as a single band vertical or phased
operation . For three bands using 3 verticals, call.

The new AIM 1 antenna. Condo or apartment dweller's
dream. 1.8 to 30 MHz, at 3KW. Set up can be any size or
configuration.

• Standard and
Computerized
Controllers

• Standard and
Computerized
Auto Patches

• Duplexers

• Repeaters
• Links
• Remote Base
• low Band VHF UHF
• Receivers
• Transmitters
• Antennas

- . • • - . . . 1....
p--~~==

MAGGIORE ELECTRONIC LAB.
590 Snyder Ave.. Phone (215) 436-6051
West Chester, PA 19380 Telex 499 0741 MELCO

PhoneZipState

Name

Address

While others cl aim to be good. we guarantee our
li ne of antennas to ou t- perform any otherof like size
on the market . A ll of our 8'. 10' and 12' antennas are
UPS shippable, Even our 16 ', 20' and 24' an tennas
can be air shipped or taken as carry-on airline
baggage. Some profitab le se ll ing points for you, the
dealer, would be: Shorter time to install on site.
lightweight enough to be used with roof mounts
and over a dozen colors avaitable for even the most
discriminating customer.

... 13\

THE CONTINENTAL silVer'
GUARANTEED TO OUT PERFORM

Any other Dish on the Market
or your money back*

------------------,Continental \
Satellite Systems I
11485 S E 2 12 Hw y. I
Clackamas, OR 97015 I

I
I
I
I
I
I
I.. _--------------------'

Just fill in above coupon for FREE Dealer Packet or CALL 1-800-331-2774

We manufacture a complete line of
8' ,10',12',16',20',24' Antennas

UPS
Shippable

· Olle r g ood
10 Di rec t
Dealers and
Distributors
within 7 days
of purchase
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Photo D, Feedho rn pla cement is critical. Start by finding
your antenna's focal oo int and then make slight variatio ns
in the feedhorn po sition un/il the signa l is maximized,

ty if you open up an lNA,
and w ith good reason, There
are no user-replaceable or
-adiustable parts; all that
you are l ikely to do is foul
something up! Althou gh re
ceive rs are not quite as
touchy as LNAs, there is lit
t le that can be done to one if
you don 't have some sort of
signa l generator and a de
cen t osc i llosco pe. Ran 
domly tweak ing the i-f cans
with the hope that some mir
acl e w ill occur is a sure in
v ita t ion to disaster. The
manufactu rer may provide
a few tips on w hat can o r
can't be ad justed by the
user; as a last resort, you
may want to give them a try. .

Let's sh ift gears and look
at some of the problems
that you may have even
though you are receiving
pi ctures, The first problem
is what satell ite TV afi ciona
dos ca ll "spa rklies." other
wi se known as snow. Spark
li es are the resul t of noise
that overpowers part of the
signa l.

Th e so lu t io n lies i n
boost ing the level of the
signa l o r redu cing the
amount o f noi se. The pri
mary mech ani sms are t he
antenna and the LNA. Is the
antenna b ig enough? Is it
pro vidin g t he expec ted
amount of gain? Does the
LNA have a low enough
noise fi gure? If you are
convinced that your anten
na is up to snu ff, your only
altern ative may be a better
LNA. Sw itch from a 120-de~

gree unit to a 100-degree
one. O bviou sly , thi s is an ex
pensive f ix and should be
attempted only after you
have t ried everything else.

Addin g another am plif ier
after the l NA probably
won 't help. By that stage,
the noi se is already present
and a new amplifi er will
increase both it and the sig
na l. A line am plif ier cou ld
co me in handy if you have a
very long coax run bet ween
the LNA and rece iver. Th is
add it ion w on 't make up for
a poor LNA or antenna, but
it does ensure that the re-

ce iver has enough signal to
work with, Line amplif iers
also are used w hen one lNA
drives severa l receivers.

It may be hard to believe,
but you can get too much
ga in, The resul t w ill be pi c
tures that tear and smear.
The solut ion is pretty sim
ple: Just add som e loss
before the receiver. l oss can
be had cheaply; a piece of
coax shou ld do the trick .

A TV RO can be likened to
a chain and yes, thi s chain is
only as st rong as it s weakest
l ink ! A good ru le of thumb is
that the first two links, your
antenna and lNA, will have
the bi ggest role in determin
ing overall performance,
Stephen Gibson's " Satel l it e
Cent ra l" art ic l es in the
November and December,
1982, issues o f 73 are well
worth reread ing if you are
unsure of how st ro ng each
link must be , Remember
that a combination t hat
works well in one location

may be less than optimal
somewhere else. Satellite
signa ls vary and receivers
have specia l quirks, For ex
ample, a receiver with a PL l
detector may be great for
marginal signals but not so
great for st rong signals.

Another problem that
you cou ld encounter is drift.
Frequent tweak ing o f the
turung dial might ind icate
an unstable oscillator stage.
This problem is more ap
parent in single--conversion
receivers but can pl ague
double-conversion units,
too Pictures great bu t the
audio is lousy or just not
there? Remember that the
audio is on an FM subcarrier
and is processed separately
from the video. The aud io
on most North American
entertainment transponders
uses a 6.2 - or 6.8-MHz sub
ca rrier. Is you r receiver's au 
dio control set correctly?
Some serv ices, like M usic
Telev ision (MTY), may re-

quire special audio pro
cessing.

The fi nal problem I'll ad 
dress is probably the tough
est to cure, You know that
your TYRO is working be
cause you are receiving
some kind of signal. Unfor
tunately, t his signal doesn 't
make any sense and you
m ight receive it regardless
of where your antenna is
pointed. The culprit is ter
restr ial interference, land
based microwave signals
that are in or near the
4,O-G Hz TYRO band. As an
unlicensed home-terminal
owner, you pretty much
have to grin and bear it.

Short of moving, there are
two solu t ions, Fi rst, pre
vent signals f rom reaching
your system. Use your LNA
and receiver to sniff out the
direct ion the offending sig
nals are com ing from and
then locate your antenna so
that someth ing, let's say a
house, stands between it
and the signa l source. If
there is no w ay to complete
Iy sh ield the system, then
you might try filtering out
the interference. The suc
cess of thi s approach de
pends on the relat ive level
o f the interloper. You can
avoid most terrestrial inter
ference problems by doing a
thorough site check and,
when needed, using an an
tenna that doesn't pick up
unwanted side or ground
signal s.

Building your own TYRO
is not easy. Sure, you can
take the easy way ou t and
plunk down a bund le of
cash and have a pro install a
system for you But thou
sands of hams have taken
on the cha llenge themselves
and succ eeded. A smal ler
number o f adventu rou s
soul s have built everyth ing
f rom scratch . A few rel ied
on luck, but most learned
the basks and pa id atten 
tion to detail s, Learn from
their experiences. Heed the
fund amental s. Don ' t cu t
corners. Soon you 'll have a
work ing TVRO and a well 
deserved swo llen head,.
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Morse Keyers &Trainers by

AEA produces the finest Morse keyers and t rainers in the world. A ll AEA key ers operate with any
standard keyer paddle and offer selectable monitor tone, selectable dot and dash ratios, full
weig ht ing and selectable dot and/o r dash memory. In addit ion , all our keyers offe r full , sem i
automatic or st raig ht key modes. T he keyers and trainers are keypad cont ro lled which
sig n if icantly red uces the complexi ty of operation for all t he features offered. Each keyer has
separate + and - keyed o utputs for keyi ng any modern t ransmitter. All keyers and trainers
operate from 12 VDC (or 117 VAC wi th opt iona l model AC-1 wall adaptor) whi ch makes them
ideal for portable operation. AEA microcomputer-based products are all subjected to a full burn
in and test prior to shipment, as well as bei ng designed for maximum R.F. immunity .

NEW BT-1
The BT-1 Basic Trainer is a hand-held computerized unit which teaches the code one characte r
at a time at 18 or 20 words per minute. The ST-1 contains a self-paced training program that
allows serious students the possibility of learn ing Morse to 20 wpm in as litt le as on e month!
Each character represents a separate practice session in which the character is fi rst introduced
by itself, and then presented 50% of the time along with all previously learned characte rs. There
are no tapes to memorize, wear out, or break. No programming sk ills are necessary; the BT- 1 is
very easy to use. The tone oscillator can also be keyed for sending practice . An earphone jack is
provided for private listening. The ST-1 will go as high as 99 WPM NEW
in 1 WPM increments. A battery operated version, the BT-1 P, is KT-3
available wi th wall charger and internal NICAD batteries.

The KT-3 Keyer-Trainer unit uses the teachi ng program used in the BT-1 trainer. In
addition, the KT-3 features a full function Morse automatic keyer for key ing any modern
transceiver, or for sending practice. Speed range is 18-99 wpm for transmitti ng and 1-99
wpm fo r training.

The KT-2 Kever-Trainer is a computerized keyer with all the features shown above, plus

K . a Morse proficiency trainer. It is designed to increase your
KT-2 eyer Tramer existing code as quickly as possible. The uni t can be set

for beginning practice speed, ending practice speed, and
duration of practice. T he microcomputer does all the rest by gradually increasing the
speed during the practice time selected . Y0L,J can even select between fast code
(Farnsworth) or slow code methods. The characters are sent in 5 letter groups. or
random word lengths. Two levels of difficulty can be selected; common Morse
characters or all English Morse characters. A 24,000 character answer book is provided
fo r the 10 separate starting positions. There is also random pract ice mode for which no
answers are available.

CK-2 Contester'·

MM-2 MorseMatic"

T he CK-2 contester" Keyer is the lowest cost auto
matic keyer available featuri ng an automatic serial number generator for contesting.
The CK~2 keyer featu res a large 500 character message memory that can be soft
partitioned into as many as 10 sections. An exclusive AEA edit mode makes it possible
to correct mistakes made while entering messages or to insert words into previously
established messages. Two different speeds can be set for fast recall in addition to

a stepped variable speed control. The CK~2 features
an automatic message repeat mode wi th variable
delay-before-repeat for automatic CO transmis
sions or TVI testing.

The MM-2 Morsematlc Keyer represents the most sophisticated paddle keyer ever
designed and features two powerful microcomputers. The Morsemat ic incorporates
virtually all the featu res (except the preset and stepped variable speeds) of both the
CK~2 and KT~2 shown above. In addition, the MM-2 offe rs an exclusive automatic
beacon mode which is invaluable for AEA
meteor scatter, moonbounce sChedu ling, Brings you the
or beacon operation. Breakthrough!

Advanced Electronic Applications, Inc.
P.O. Box C-2160, Lynnwood , WA 98036

(206) 775-7373 T elex: 152571 AEA INTL
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SMnley P Se<lrs W 1PQG
188 Concord Drue
Pilr.:Jmu~ NJ 07651

Streamline the IC-25A
Add a dua l-speed vfo and remote contro l.

You can do it in a few easy steps.

l iving with in a m ile of a
local repeater, I had

been experienc ing a severe
desense and c ross-module
tion p ro b lem with m y
"brand-X" rig when listening
to other repeaters. The local
repeater wa s annihilat ing
the front end of brand-X.
The ads for the new Ieom IC
2SA were very appealing,
and I decided to t ry another
radio as a so lut ion to my
problem,

O ne look at thi s m ighty
m id get and m y p la stic
money was on the counter,
and the tcorn wa s m ine ! If
you haven't seen this litt le
rig, you are in for a treat. It
has all varieties of bell s and

whistles, and the design and
craftsmanship are superior.
It is so sma ll (2 "H x 5%"W
x 7 "OJ that i t suggests
m an y co nvenient hid ing
places for a mobile instatla 
non. Furthermore, the de
sense prob lem experienced
with my other rig was nonex
istent in the learn, even
when parked beneath the
antenna of the local repeater,

As with most rigs, we
hams alwayswant to change
or add something, and the
IC-25A was no exception .
The two vfo's provided d id
not seem to give me any
added flexibil ity; in fact ,
they created a d iff icult y. Us
ing the 15-kHz vto. I often

would dial to some desired
frequency and then f ind that
I was either 5 kHz too high
or 5 kHz too low. Then I
would have to switch to the
slow 5-kHz vfo and dial it to
the desi red frequency . This
was frustrating and time
co nsuming, so I decided to
e l im i na t e t he dual -vfo
feature and create a single,
two-speed vfo.

Another convenience I
wanted was a remote scan
ning control. The IC·HMB
to uch tone t m icrophone
suppl ied with the IC-25A did
not have th is feature, so I

RELOCATED LEAD
FROM PTT SW ITCH

IORIGINALLY
BLACK)

RIGHT HAND
SWITCH LEAD

BLAC K CABL E
LEAD

decided to add it to the
mike.

M emory reten ti on was
another item consid ered ,
but the thought was aban
doned when I could not f ind
space to mount a battery
inside thi s very compact
transceiver, Furtherm ore, I
learned that learn has avail
able a me mo ry-hold ing
device identif ied as BU-1
which fi ts between the two
halves of the externa l power
connector.

You will find that t he
following changes make an
excellent little rig even bet-

CENTER
SWITCH LEAD

LEAD

470n RESISTOR

BRAIDED CABL E
SHIELD WIRE

Photo A. New scanning sw itch instaf/ed.
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the o riginal tuni ng rat es of 5
a nd 15 kl-l z. the n perform
Mod A but do onl y steps 1.
4, 5, 7, 8, 12, a nd 14. After
this work is pe rfo rmed, you
will have a single vfo with
the A-B vfo push-switc h now
function ing to change from
a slow to a fast tuning rate (5
or 15 kHz).

•

• •

Fig. 1. Switch board, foil side.

po int to make sure tha t you
ha ve co m plete ly seve red
the conne ct ion.

10) Using a sma ll bare
wire, solder a sho rt jumper
from the isolated connection
point of 01 8 to the board fo il
d irectly above it. a s shown in
Fig. 1. Be ca refu l no t to
bridge a ny solde r to adjacent
a reas. This action converts
diode D18 to a new function
as 032 and creates the faster
dialing rate of 25 kHz.

11} Ca refully re place the
volu me and squelc h con
trols in their o ri ginal posi
t ions with the ir locating tabs
in the proper holes. Secu re
them wit h the original nuts.

12) Reattac h the fro nt
control asse m bly to the
main c h ass is with t he
original four sc rews.

13) Reassemble the panel
beze l on the front contro l
assembly with the o riginal
four screws. a nd press a ll
four knobs back in their
proper place.

14) Take the bottom cov
e r a nd plug the speake r lead
back in place with its mating
connector on the PC board .
Observe the plug polarity.
Pl a ce top a nd bottom
covers in place and secure
wit h origina l sc rews.

After th is work is com
ple ted , you will ha ve a
single vfo with the A-B vfo
push -switch now func tion
ing to c ha nge from a slow to
a fast tun ing rate (5 o r 25
kHz). The yellow light above
the switc h will now stay lit
at all times.

Mode

This mod is to install an
UP-DQWN scanning-control
switch on the IC-HM8
microphone.

1) Obtai n a subminiature
SPOT toggle switch, center
OFF, momenta ry contact
(Calrad PIN 40 -584 o r
equ iva lent).

2) Remo ve the sing le
screw and tak e the back
cover off the micro phone .

3) Grippmg the PC board
at its edges, ca refully lift it
upward. This will un plug it
a nd separate it from the mat
ing plug on the tone pad .
While sti ll connected, lay the
PC board aside exposing the
inside of the mike case.

4} There is an oval hole ex
isting in the case directly be
low the microphone element
location. Carefully drill a Yo "
hole through the center of
this ova l. It is best to d ri ll a
pilot hole wit h a sma ll d ri ll
(i.e., 1/1 6 ~) and e nlarge the
hole slowly by inc reasing
sizes to Yo ~ . Make the pilot
hole from the inside out. but
en large the hole from the
outs ide in. This will prevent
push ing and loosening of the
front panel .

5) Remove all hardware
M od B from the switc h shaft a nd in-

lf it is desired to create sta ll it in this hole . It will be
the single vfo but ma inta in necessary to fabr icate one
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5) Ca re fully move the
fro nt contro l assembly for 
wa rd to separate it from the
mai n c hassis.

6) Take off the ret ai ning
nut s and re m o v e the
vo lume a nd sq ue lch con
trols from the front control
a s sembly . P la c e them
ca re fully as ide . It may be
nece ssary to free their wir 
ing from the harness assem
bly by c utt ing a wire-wrap.

7) With the unit and front
contro l assembly upside
down. lo cate the switc h
board assembly. It is a small
PC board situa ted directly
behind the three pu sh
switches (Sca n. Simplex .
Norm ).

8) Refer to Fig. 1 and
loca te the red wire at the ex
treme left corner of the
switc h board . Unsolder this
lead and lengthe n it by splic
ing a 1 % ~ piece of wire to it.
Solder the e nd of this exten
sion to the pink wire located
at the extreme right co rne r
of the switch board . This
wire relocation creates the
single vfo with the original
t!Jning rates of 5 and 15 kHz .

9) Refer to Fig. 1 and lo
ca te the purple wire o n the
edge o f the switc h board
From this co nnect ion point.
follow the board foil up to
its e nd where there is a
sing le soldered connection .
This co nnectio n is the cath
ode e nd of diode 0 18. Using
an Xecto" knife (or other
sha rp blade), very ca refu lly
c ut ac ross the fo il below this
point. This action d iscon
nects 018 from the purple
wire. Check with an ohm
meter between the purple
wire and the 0 18 so lder

ter l In perfo rming the
modifi cations. the tec hn i
ci a n sho ul d refer to the
compre hensive sche ma tics
a nd pictorials furnished with
the IC-25A.

Fo r co nve nience and
se lect ion. these modifi ca
tions a re ide ntif ied se pa ra te
ly as Mod A. B. and C. It is
suggested that you read all
three mod instructions be
fore proceeding. to he lp you
decide which ones you may
want to accompli sh. These
changes are no t di ffi c ult.
but they do require some ex
pertise in working on so lid
sta te ci rc uit ry and printed
c irc u it boa rd s. Therefore .
this work should not be at
tempted by "first timers."

Mod A

This modification con
verts the dual vto to a single
vfo with two -speed co ntrol.
Also. the exist ing fast-speed
dial rate is changed from 15
kHz to 25 kHz . The original
vfo push-switch now be
comes a slow/fast dial rate
selector. It also func tions to
cha nge the ra te during the
full-range-scan mode.

1) Remove the top and
bottom cove rs of the IC
25A When re moving the
lower co ve r, un pl ug the
speake r from the mating
plug on the PC board .

2) Remove the fou r front 
panel knob controls (V fol
Memorie s, Main Tuning,
Volume. Squelch). All knobs
will pull off their shafts. The
large tun ing knob may be
tight and may require gen
tle. simultaneous prying un
derneath two opposite sides.
Use two table knives with
pieces of cardboa rd under
nea th them to pro tect the
face of the panel. Pry up
evenly.

3) Remove the two top
sc re ws and two bottom
screws and carefully slide
off the front, black bezel
(pane l).

4) Remove the two sc rews
on the le ft side a nd two
sc rews o n the right side that
ho ld the front control as
se mbly to the main chassis.



SpecIfICatIons

Band 144 148 MHz

Moden.4 'CW'SSB
InpullXl_-l -] ...atts

~DA'fwAI
BE HEARD!
GIVE YOUR HAND-HELD
THE BOOST IT NEEDS!
The New Daiwa LA-2035 two meter
linear amplif ier.
A compact amp at a compact price
Only $79_95 Suggested Retai l.

ThU amplifier is~ for UW' with hond-hdd tron.'O"ivt'n in
dlhn mobile or fiu'd sWoon ron.fij;,.lraHnn.f .
Btnmw oj its l~ht lfri~h' and com poct A::.f>, 1M LA-2005 nm be
nwuntM under 1M do.Vi. under 11k- -trot . or in any aIM ro.n:nllRnl
lorotion .
ThR LA-2035 is equipped w ith RF actil'atro stand by cirmitry.
U'iY operation. Simply ronllnt ym" antcnna and YOflr hand-held III
tit#' LA-2035. CfmntY"t tbe LA-20J5 III a ." dtable poteer ,'il' l'l'l y a rid f/P.

or two spacing washers to
provide a f lat contact for
the nut. Use a Yo " washer
and cut or grind off o ne
edge up to the edge of the
v. It hole. Secure the switc h
with a nut (refer to Photo AI.

6) Cut three 5 " lengths of
#22 wi re and solder one to
each of the three switch te r
minals. Place these wires so
that they protrude f rom the
top of the mike, and then
plug the PC board ba ck in
position.

7) Unsolder the black lead
from the PTT switch where it
connects to another black
lead from the cord at the
bottom of the PC board ,
Connect this black lead to
the same ground point on
the PC boa rd as the bra ided
shield wire from the cable.

8) Take the cente r wire
from the new switch and
connect it to the same point
where the black PTT wire
was just removed . This con
nects it to the black cable
wire.

9) Take the left-hand
switch lead and connect it
through a 470-Qhm resisto r
to the ground foil on the PC
board.

10) Take the right-hand
switch lead and co nnect it
directly to gro und on the PC
board. (See Photo B for con
nections .I

11) Replace the back cov
er and secure wit h the
screw.

12) Open the connector
on the other end of the
cable, unsolder the black
lead from lug 6, and resolder
it to lug 3.

13) Reassemble the plug.
This completes the modi

fication and you now have
UP-DOWN scan co nt ro l
from your microphone. This
fea tu re does not affect the
normal operation of the SIS
scan switch on the front
panel of the IC-25A. If de
sired, the length of the plas
tic bat handle on the new
switch may be cut to a
shorte r length. •

$29.50"
$22.50 ·
$)6.00·
$25.00·

•Add S2 $t'lIpptng
and handling

70 d b 6 mele<

50 db 6 mete<

MinImum '"'ll' I OCt- ..
70 db 1.8 -3Q MHz

60 db 18 · 3Q MHz
421 l lXXJ 5Ii MHz 63 MHZ

423 100 55 MHZ 63 MHz

All creve to match
500hm trQnSl'T\ltters
coo ootevos.

-~ Cui Off Malllmum
MOCIeI (Waitt) Freq.-.cy " n-uallan

425 llXXJ JA MHz 52 MHz

424 100 44 MHz 57 MHz

- --, ; .-
~- -- -y • ,. • "- " -, -- - - - 0--

DK-200/DK-210
Electronic Keyers
cw 'S bol~ commumcal 'OIl a nd a rt
Sharpe... your " f ist" Wi th Da'wa pre<; ,s,on'

Ma "'''um OIJ lpu t PO"""" 30 ...alb plllS
Pow<'!< COf>S"""'llfIOfl 13 8VDC a t SA Min
O,mens<ons IOOW " 35H)( t25Dmlm
Wl!Illht 500 g'a~

CoaXial ,nput cable supplied with a BNC coo-ector
0u1p<.J1 connec tor -50239

-

•
•

CN-520/CN-540/CN-550
Cross Needle M eters
Oa1.a crces eeene conven.ence ,n a compact ca.....
Get SWR a nd Po_ 'e&dongs In a s,nRIe fllilnce

PS-300
30A DC Power Supply
9- 15 V v,"nabl.. 30A MiIX 2ZA conl lnlJOUS
Ove<load protec ted mull.pIe l""monals

858 E. Cong'MS Pari< Dr. CentlltVllle, Ohio M>459. Phone 1-6 1~1

Exc luslYe u .s. AOOlflI!l for these OAIWA PfodUClI . Dea ler inqui ry Irwlllld.

tC'1
COMMUMI(At IOM,

A F -606K/ AF-406K
All Mode Active Filters
Lu''''''OU!> !o@'Il!c\,v ,ly at atl a llordaDie prICe'
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• 1J.X)W PEP input-powerful punch on SS:B/CW (40 W out
on AM)

• Receiver preamp built-in. VOX built-in
• Noise blanker (selectable time constant) standard
• Large RIT knob for easy mobile operation
• Amateur band coverage IO-8OM including the new

WARe bands
• Speech processor-built-in, standard (no extra cost)
• IF shift slide tuning standard (pass band tuning optional)
• Fully solid state for lower current drain
• Automatic protection circuit for finals under high

SW R conditions
• Digital readout . Receives WWV • Selectable AGC
• Up/down tuning from optional microphone
• Handheld microphone standard (no extra cost)
• Optional mobile mount available

~~<;rin (W) x 10.8 in (0) will fit into most
mobile operations (compact car, airplane, boat, or suitcase)

Affordable.
Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convenient,
• Unique tuning speed selection for quick and precise QSY,

choice of 1 KHz, 100 Hz or 10 Hz tuning.
• Electronic dial lock, deactivates tuning knob for lock on,

stay on frequency operation.
• One memory per band. for storage of your favorite

frequency on each band.
• Dual VFO system built in standard at no extra cost.

Full •

IICOM!
llU 116th A"'ftIlle N.L.~. WA 98004

3331 Towet"",ood Dr., Suite 301, Daftai; 'rx 75234
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Kf;'fTy HoJlidiJ¥ WA6B}H
8169 Sun Tree Lane
I dll Odk~ (A 95618

I

A Perfect Match for the HW-8
Heath's little rig is the QRPer's dream come true.

So is 30 meters. Join them with this super-fast mod.

1. Referring to the Heath
kit™ HW-8 circuit d iagram,
remove both covers, unsolder
the 2O-meter crystal, Y3, and
replace it with the 3O-meter
crystal at 18.895 MHz.

2.locate l1 9 a nd C1 21.
Solde r a 3Q.pF capacito r
across l 19 in parallel with
( 121. It is eas ies t to tack this
new capac itor on the bot
tom of the circu it . board .
This facili tates reve rsal of
the modif icat ion.

3. locate C7 and C22 in
the rf amplifier c ircuit. Add
60 pF of capacitance in
parallel with eac h capac itor.
I used two JO.pF capacitors
across C7 and C22 eac h.
Anything in the 6(}pF range
should work as wel l.

4. Re place the bottom
cover. This completes the
mod if ication; on ly a lign
me nt is left.

5. Attac h a n rf probe and
VTVM to the base of Q 7. If
you don't have an rf probe,
use the circuit Heath sug
gests in Fig. 1 . Adjust l 19 for
maximum response on the
VTVM a nd the n turn the coil
slug Yo turn countercloc k
wise . l 19 is the bottom slug
in the l 19/l21 coil can.

genera tes the loca l oscil 
lator signal by mixing a
c rys ta l oscill a to r and a
va riab le-fre q ue ncy o scil 
lator. Th is allows the vto to
run a t o ne fre q uency and
faci litates rnulti ba nd o pe r
a t io n This sa me system
a llows easy co nve rsion to
other ba nd s.

In order to convert the
HW-8 to 30 meters, a ll yo u
need to do is c hange one of
the crystals and realign the
rig. I suggest that you change
the 2O-meter crystal. It ap
pears to be eas ier to move
the rf circuits at 20 meters
down to 30 mete rs than it
would be to move the 40
mete r circuits up. In addi
tion, the transmitter PA
output network is a low-pass
filter, and moving the 40
meter low-pass up might re
quire majo r surgery. This
modification requires no sur
gery at all - only a few add i
tions.

O nce you gathe r the parts
together, the e nt ire conve r
sion shou ld not take you
very long. Following are ste p"
by-step inst ructions cover
ing the conversion and re
a lignment

•

,

showing added parh

rigs were faced with the possi
bility of having to wait unt il
we cou ld ge t a newer rig.
Many older rigs. like the
Hea th SB/HW series, would
be a little difficu lt to modify,

QR P o perators, tho ugh,
are fo rtunate to have the
much-modified HW-8 to play
with The purpose of this a r
ticle is to describe a simple
modi fication to allow you to
convert you r HW-8 to 30
me ters with a crysta l and
three capacitors.

The HW -8 is a di rec t-eon
ver sio n re ce ive r w hic h

" . 00'
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Fig. 1. RI probe for alignment.

O n O ctober 28, 1982,
the Federa l Commun i

cat ions Commission opened
up most of 30 meters to US
a mateurs. Those of us with
newer rigs were a ble to get
on the air by add ing a new
dipole to the antenna farm
or by find ing a new tap on
the ante nna tuner coil. How
ever, most of us with o lder

/

Fig. 2. HW.<J heterodyne oscillator,
C121 A ead Y3A
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have some

L ., ,,
OEH CTO'I

Parts Ust

C1 21A

Y3A 18.895-MHz crystal, type OF·l, cat. no. 031300,
International Crystal Mig. Co., Inc., 10 North Lee,
Oklahoma City OK 73102. Price: $6.88.

C7A, C22A 6O-pF capacitor, Radio Shack, Jameco, and
other suppliers. Value of 50 pF to 70 pF accept
able.
JO.-pF capacitor, Radio Shack, Jameco, and oth
er suppliers.

capacitor values may be approximate and determined ex
perimentally. I used 3().pF capacitors from a Radio Shack
assortment, paralleling two to get 60 pF.

" '"
" •

U""' Sw'TC,.QrC - -_- :B
" cr

I~ "'" 8 ' ~O
~" ~""" .. f"••

, "eo..·ot(ll
ce

;r "
Fig, 3. HW-8 rf amp showing added capacitors ( 7A and e22A.

me a 579. I find that I can put you Q RP on thirty 10.1 MHz and
work stat ions on 30 meters meters. Come on down to fun ! .
easier than I can on 20 wh ile
using QRP. There is some
high-power teletype on the
band, but you can sneak
around that.

The receiver performs
fine although I have not
been able to evaluate it for
sensitivity and dynamic
range. The converted HW-8
seems to work just as well on
30 meters as it does on any
other band !

So there you have it; a thir
ty-minute modification to

6. Move the rf probe to
the emitter of Q5. Adjust
l1 5 for maximum response.
You w ill have to move the
coil slug almost to the bot
tom.

7. While listening to an
on-the-air signal [WWV is
convenient). adjust C7 and
( 22 for maximum received
signal st rength,

8. Attach a 5O-Ohm dum
my load to the output, key
the transmitter, and ad just
( 103 (in the f inal ampl ifier)
for maximum output with
the loading control at the
12-o'c1ock position.

9. If you want, you can
calibrate the vfo usmg
WWV at 10 MHz. Put the
top cover back on.

10. Have your fi rst Q RP
QSO on 30 meters.

The results are excellent
My HW-8 has a 3O-meter
power output of 1.2 Watts
into a SODhm load. Within
two minutes after f inishing
the realignment, I worked
NN4F in Memphis. He gave

"applcz -ATARI : !~F'f1: -·T R S ·S C

lCS. ine. •-"

RIVI ~OOO
Radio Modem

HARDWARE FEATURES SOFTWARE FEATURES
• Commercialquality demod filters.

CWoBaudol. ASCII send/ receive•• Crystal control/ed AFSK tones. • Multi level split screenwith• Dual Bar Tuning1M-accurate& easy! ReviewWindow
• 110/220ACpowersupply • Four user definable WRU 's

included. (keyword autoresponsesystem)
• ShiftslModes uncler keyboard • 16 user oeuneo messages are

control. dynamically allocated & linkable
• Convenient rear panel connectors. • Word wrap, cliddles, auto unshift,
• 15 Day money back lrial period. UT4, auto /0, clisk 110 ancl more!

The RM 1000 is a modem which
allows your microcomputer to seno
and receive Morse Code and RTTY
overraclio.
Unquestionably the finest radio inter
face available today at any price. Easy
to connect. Easy to use. Very com
petitively priced. An unprecedented
value!
Commercial quality hardware copies
the weakest of signals. Unique Dual
Bar Tuning™afforcls instant, accurate
tuning Morse and RTTY signals.
Thousands of satisfiecl customers
can attest to the superiority of
Macrotronics software. Easy to use.
Error free. More features.Outstancl
ing documentation.

• TIlS - IlO. ApplI . AWl, IBMare '8QISl"tCl lrld8ml<~S III IMldy CoIp , A,ppIe Compula- Int . Alarl lnt .. .,., Iftl8rIli"O'~ IlusoMss l,l,,_
K . resplIClN8IJ

1125 N. GOLOEN STATE BLVD., TURLOCK, CA (209) 667·2BBB
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116
1 ~ J II

PROGRAM DISK·PAK II REGULAR

Novice Theory Review $
General Theory Review $ 19.95
Advanced Theory Review $ 19.95
Exi ra Theory Review $ 19.95
Morse Code Trainer $ 16.95

OILY 12995 \:-J~

PROGRAW DISK.pAK I REGULAR

Super-log $ 19.95
Custom Beam Heading $ 26.95
Compu-log $ 16.95
Antenna Anatomy $ 14.95
Super Duper $ 9.95
Mlc ro-Clock $ 9.95
Mic rc.DX $ 9.95
IRC Management $ 9.95

OILY 84995 ~lt~

~

IS
CE

CRYSTALS.

---,

•

IN

Write lor InlormatiOn

Orde ring Informatio n :
• Direclory-S14 ,95
• Geogrlphle.l Inde.-S25.00
• N. IM Ind,U -S25.00

Add S3 00 SII,pp,"O to all order.

D••let / Club InquiriH .ele om .
Send your order-enclosing c heck o r
money Order Ir1 U,S. do llars 10:

Buckmaste r Publishing
Whitf"h.lll ...Z26

M ineral . VA Hl 17 U.S.A.

Internationals leadership in crystal design and production is syn
onymous with quality quartz crystals from 70 KHz to 200 MHz. Accurately
controned calibration and a long list 01 tests are made on the finished
crystal prior to shipment.

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

Orders may be placed by Phone: 405/236-3741. TELEX: 747-147.
CABLE: lncrystal . TlN X: 910·831·3177 . Mail: lntematicnal Crystal Mfg,
Co., tnc., 10 North Lee, P.D. Box 26330. Oklahoma City. OK 73126.

INTERNATIONAL CRYSTAL MFG. cc, INC.
10 Nor1l'Il... P O 8o.:l633O. ()<WlomlI cay. OK 13,26

Also available for the
first time ever-
(Alphab"l,call~ a " anged-Sold separa''''~)

Geogra phica l Index
by State. City arid Street No. and Call

Name Inde ll
by Name and Ca ll

THE BARGAIN AT $14~~:", ",

A no fr ills d irectory o f over
435,000 U.S. Radio Amateu rs .
8Y2x11 , easy '0 read fo r m at.
C o m p letely updated .

1983-1984

AMATEUR
RADIO

CALL
DIRECTORY

~-

-v-- ~

v-e-e ~.

D

CO A PO AAT IO N

48 Pei i, l&!ef Rood. P.O. 80Jl 4680
Ma1chester.1+i 03108 USA
TB.Ef"HOr'Il 6Q3..627-7f!l7

YOUR DEALER

,THE HAM SHACK
808 NO. MAIN STREET
EVANSVILLE INO 4m1

TEL. 812-422-0231
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PRIVATE PATCH II

Private Patch II is for the discriminating
amateur who demands the finest in simplex
autopatch performance/quality. Our digitally
processed vox and simplex loop create a level
of communications quality which is not even
closely rivaled. Do not confuse our technique
with sampling ... Private Patch II is totally ker
chunkless! Private Patch II will interface with
any FM radio in 15 minutes, connects only to
the mic and speaker jacks! No options are reo
quired for superb performance through "any"
repeater!

CUSTOMER FEEDBACK:

Gentlemen:

I received my " Private Patch II " today an d immedi alely put tne unit rotc
service. I had to si t down and write 10 you upon completion because in
aU the yeals I have soeet as a ham, (27) I have NEVER purchased any
piece 0' equipment that has made so positive an impression on me as
has the " Private Patch , I."

The unit wa s delivered to me in le ss th an one week (coast to coasn from
th e time I m ailed my order. It arrived in perf ect working condition and
proved to be the easiest piece o f equipment I have ever had the pl easure
01 learning to use.

Since pulling the "patch" into service, I have had more compliments
than I can count. The audio qualily is nothing short 01 SUPERB!! II is
hald to believe that you are nol actually conversing on a terecno oe. The
v ox control circui try is proba bly the best I have eve r had the pl easure to
use. tts responsiveness is almost ins tan taneous and wh en properly ao
jcs teo. yields contrct tna t is so fine tnat no words or syllables are losl.
The control circui try was well thought out; the sequences alld opera
tional methods chosen have proven 10 be easy to m aster alld even easier
to use in the held than ever hoped lor.

I could go on and on ... the merits 01 the equipment are many and each
feature is "bet ter Inan th e ned". Congfat ulatlons on th e productio n 0 1
one cttne best and most uset ut pieces of geaf to come al ong In quite a
While.

Sincerely yours.

Edmulld SChneider, K2RCQ

Gentlemen:
Pat en work S greal. M uch superior 10 Sampling Interconnects, the rcen
sored) as an example. Exceuent product! Keep up the good work'

M ichael Chisholm, KA6 0AC

Gentlemen:

I received my Private Pat c h II via UPS loday - eKactly one week to the
day atter mailing in my order to you That's very fa st service.

A comment about the Private Pat c h II: This unit has surpassed my
dreams about a simpleK patch. I cannot believe how i t is like a halt·
c cctex eaten. I have fun patches belore and have never had such ease of
install a t ion (about 12 m inutes) and such excellent performance. Thank
yo u again for th is prcooct !u Sampling patch manufac turers had better
give up because they jusf cannot compete with this model!

Incidentally, no adjustments wele needed to the level pots ... It wOlked
'"righl out 0 1 the box".

Sincerely,

Richard Nort on, W B5FRO

---

STANDARD FEATURES

-, .
_.

CONTACT A DEALER NEAR YOU
AMATEUR ELECTRONIC SUPPLY

Milwaukee WI , Wickliffe OH, Orlando FL,
Clearwater FL, Las Vegas NV, Chicago IL

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

HENRY RADIO
Los Angeles CA, Anaheim CA, Butter MO

JUNS ELECTRONICS
Culver City CA, Reno NV

N&G DISTRIBUTING CORP.
Miami FL

PIZA ELECTRONICS
Ponce, PR

CANADA:
DOLLARD ELECTRONICS

Vancouver, BC
PHILIPPINES'
CORONA INTERNATIONAL

Cubao, Quezon City

• CW ident ificat ion
• Tone to pulse - no wrong numbers ever!
• Five digit access code - 5O,lXX) cooe combinat ions
• Speed dialer com patible
• Sophisticated toll restrict-user programmed digits
• Single chip xtal controlled tone decoder
• Ringback - pages with CW ID
• Busy channel ringback inh ibit - will not page if

channel is busy
• Operates simp lex
• Operates through " any" repealer - no optional tone

equipment required
• Three/six minute "t ime out" timer - resettabte from

the mobi le. Four CW ID warn ings during fina l minute
• Cont rol interrupt timer - assures reliable contro l
• Glass circui t board - reftow soldered. machine

clipped
• Self contained 115VAC supply - 230V 50/60 HZ

available at slight addi tional cost.
• MOdular phone jack - and seven foot cord
• One year factory warranty
• 14 day return privi lege - when ordered factory direct

P.O. Box 4155 Torrance, CA 90510
Phone (213) 373·6B03
Phone (213) S40-10S3
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Dr Wil/idm Clare 1I{'5 ~ Wb(K
PO BQ\ 19-M

piJS<Jdena CA 4 1101

Don Wallace: Superham
Meet W6AM, the Grand Old Man of amateur radio.

Author's note: Some 01 the material in this article was written by Peter K. Von Hagen WA6HXM. The author extends his gratitude to Mr. Von
Hagen and also to The Palos Peninsula News for permission to reprint excerpts from his well-written article.

There is only one pe-rson
am o ng the hundreds of
thousand .. o f amateur radio
operators In the world who
meets tilt' qualification.. list 
ed above, and many of you
have probably alreadv
guessed his name and call.
Don C. wallace WhI\M 
the 1\5 vear-, young Grand
Old Man 0 1 Amateur Radio

H OW manv hams do you
know w ho have been

the personal radio operator
for a US Pre sident. won the
Hoover Cup for having the
best ama teur station in the
nation. been the world 's
champion DXer for many
veers. and have mobile rigs
in their automobiles operat 
ing with one kilowatt of
power on the low ba nds and
250 Watts on Iwo men-rsr

Early Years

wallace wa s born in 1898
In Belview, Minnesota (cu r
rent population: 439). where
hi s father wa s a banker. I he
transfer of his fat her to an
other bronc h o f the same
bank in nearby and consi d
erably larger Redwood t ail s
represented a step up the
ladder, "0 the family moved
there , In llJ05. they moved
to Los A ngeles. where the
population at that time- was
only one hundred thou sand!

bUUN, a te legrap h sound
e r, and a key .

., wo years la ter. Don and
his fr iend John Cook used
number 18 rubber-covered
wire to construct a five
block-long telegraph line
between their homes The
lint' was fastened to tele
phone company po les for
the four b locks before the
t rac ks of the Paci fi c Elee
trie Railwa v \\1 (' H' en
countered , Fortunate ly, the
railroad had two poles ve ry
close together at that par
ticular location, one on
each side of the track . This
facilitated running the w ire
under the ra i ls to Cook 's
horne it block fu rther on

This lint.' f u rn i..hod a lot
o f code pract ice and a lso
served as an excel len t anten
na for Den's f irst crysta l set
until the wire runnmg under
the tracks was di..covered
by a railroad worker who,
not knowing what his even
tual de..tinetion would be,
started coiling It up and
finall v delivered a w ry large
coil o f Wire to the W allace
re..idence.

Don Wallace was d young
ster with a huge curiosi ty. In
tho..(' <Jays, number 6 dry
cells wen- used in a " ma ke
and break " circuit to pro
duce square wave ac w hich
cou ld. of course, be stepped

In 1<)08, Don began 10 pl.'- up to manv thousands of
ruse h i .. father's phvsics volts to prov ide ign i t io n
boo ks. He fou nd out how voltage for the automobiles
doorbe lls , motors, etc .. of that ea rlv age,
worked and. putting his Den's uncle in A na heim,
new knowledge to immedi- Ca lifornia. with w hom Don
ate use. actually construct - was visiting. had consider
ed a motor, a doorbell able trouble in start ing his
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automo bile d ue t o weak
batteries, so a t r ip w as
made to a nea rby ga rage,
and [Jon wen t along, Don
asked t he mechan ic what
he did w ith the old bat
tenes. and the man pointed
to ,1 large pi le of discarded
cells in a back corner of the
garagt.:' and told Don to help
himself . He loaded abo ut
o ne hundred dry ce l ls into
h is u nc le' s ve hic le and
ha uled t hem to Anaheim,
At a dime store, he bought a
roll of copper wire for ten
cents He connected alltht>
dry cells in se ries and wa~

able to produce a good
spa rk. thus int rod uc ing him 
solf to the worl d o f spark
com m unicat io n.

Upon hi s ret urn to h is
l.ong Beach home, Don
strung a length of copper
wire- to a neighbor's home
and they began communi
eating in code, Another
neighbor showed Don it

20,OOO-volt transformer
With a spark gap that he wa ..
using. This neighbor had a
ca t that would sit r ight on
the ..pa rk during uansnus
sions. barely moving when
the 20,(XXJ volts was ap
plied Watching that opere 
non convinced [Jon that
cat s have substantially
more than nine l ives.

Den's next ..tep was to
visit the man who instal led
stove pipes in Long Beach .
That gen t leman allow ed
Don the use of h is machin
ery to cut stove p ipes IIltO
app ropr i ate lengt hs to
serve as transformer cores ,
[Jon then spent the next

two months winding his own
20,00()-vo lt transformer. 1\
cra nk arr.tngement W,lS budt
mto an apple box wh ich
made tln- winding of the
wire around the transform
er cores easier Paraffined
paper wa .. placed between
the layers of wire.

After completion of the
t ra nsformer project, Don
buil t a simple homom .r de
rece iver. (T here wa s. 01
course, no source of t:OI11 

merciallv-made rece ivers at
the time.]

The Bureau of Naviga
non of the US Department
of Commerce had not, In
the mfant ..tate 0 1 radio at
that ti me, arranged r-xami
nat ions fo r persons to q uali
fy as radio operatorv, 50

Don wrote, " I ca n send .md
receive five word.. per min
ute in code (Signed] Don C.
wallace.' Hi.' had the slate 
ment notarized for a fee o f
25 cents and mailed It to
the proper authonnes and
soo n received t he cal l bOC.
John Cook rece ived fJOD,
and t hey went on the arr
immed ietelv.

John Mead. a buddy of
Dan's in m-ighbonng Ho l ly 
wood, wa ~ li censed as hOE
in 1912 HI S rotarv spark
gap transrrutter had a verv
high-pitched note, while
Den 's bOC stat ion had a
medium-pitched no te, ~. v
ervo ne t ried to haw' a dis
tincnve note to his signal
w ith the result that II was
often pos-able to recognize
a stat io n merely by ir s
" no te" even before it o ff i
cially identified itself



Don is shown here in Minnesota in 1924 holding the Hoover
Cup which was awarded him b y the US Department of Com
merce for having the best amateur radio station in the Uni ted
States during the previous year.

ence as a commerc ia l o pe r
ator Once aga in DOll
"ove rbced-washed" hi.. pa ..
sage to San Francisco a nd
passed his First Class Rad io
telegra ph o pera tor'.. exam
wit h ,1 grade of 99 ,-1 per
cent .

From that pom t on, d ur
ing .III vaca tions from high
sc hool. Don .. igm·d on ,1" ra 
dio operator fo r ships vail
ing up and down the P,Hi fi<
coast . verne- of whrch we nt
, I con.. iderable di ..t <'l IHt· up
the lnvide PdSSil !-W north of
V,HKoUVl'r, Il C . to be ccm 
pletelv loaded with cargc»
o i lumber Don fou nd rha r
he al ..o cou ld work ':h ,1

long .. horuman while the
.. 1111' W ,l S in ports A.. a high 
schoo l football plo ver. Don
wa nt e d t o gai n mort>
-, trenath. ..a hp would lo ad
and unload tht> ~hrps wlu-n 
r-ver po sslbll'

) p t'd k lllg 01 fo o t ball
pl ave rs. Don say.. ,Jn tpIU1,J~

ilft ' hke football plave-r -, A
good big one is la -t te-r tha n
d good smal l a nt'

Afte-r gr,ld u<'I tlng trom
Po ly High m I (Hb, Don
entered Hamluu- Ull ivt' r.. rt v
rn 5'- Pa u l, Mmnt'..o ra. 10

.. tudv bankmg and bu -me-, ..
HIS fa ..c ination wrth ama
te ur radi o remained ,1"
vt rong ,l S e-ve-r. and short lv
a fte r hi.. arriva l on campu -,
h t-' obtained the pemu-sron
a t the college prt'~ldt'nt to

Install d ham .. t.uion I ht>
"O ld Main" adnums trati on
bu ilding had a ste-eple- l .1d
teet high Do n adde-d a
-tu-too t po le and a ttached
one end of h i .~ mam an ten
na . The other end was <It
tac hed to a churc h steeple
two blocks awa v Another
a ntenna extended to the
Ladle.. Ha ll, ,1 bloc" a wav.
and still another ra n ItJ the
un ive rsity hbrarv. a mere
ha lf-block awav . 1he result s
from this sta tion were ex
ce lle nt. and Don soon
became well know n in the
M idw e st as t he '." B ig
Signal." a reputat ion he ha s
never re iinqu ished

Don and Mead had
switc hes whic h would turn
the motor d riving the rota ry
spa rk ga p o n a nd off with
out turn ing off their t ra ns
mitters, Wh ile thi s motor
was building lip spee d
when it was first turned on
o r when it was losing speed
e f t e r b ein g purp o sel y
turned off with the trims
mrt t er in o pc ration . it
woul d change the p itch o f
the transm itted signa l ve ry
significant ly; Don ca n IIlU 

tate perfect ly those va ria 
tions in signa l note e-ven to
this day.

At that nme. Don con
struc ted a n a utoma tic ide n
tifier for hIS sta tion, utili z 
rng a wooden wheel. using
b rass -headed uphol ste rv
tach and strips of brass o n
the oute r ci rcu mference of
the wheel to form the dots
and dashes. respec t ive ly,
which were necessarv to
tra nsm it the call bOC.

Maritime Operation

PI. the Marco ni W ire less
Compa ny station o nly six
miles aw av in Sa n Pedro.
was annoved with Don for
c a using in te rfe re nce t o
commercial tr aff ic. (Tha t
..ta non's ca ll le tt e rs were
soo n cha nged to KPJ to in
dicat e its comme rcia l sta 
tus ) But KPj was Da n's idol
He rode his bike to the sta 
tion one day a nd intro 
du ced him se lf to the sta tio n
ma nager, who told him that
he wo uld get Don a position
as a sh ip wire less o perator
provid ing Don could obtain
a com merc ia l o pera to r's
license.

Al l the rad io operators'
exams were admin istered in
San franci sco, so Don went
down to the ha rbor a nd
ta lked with the off icers of
severa l ships then in porI.
At six fee t, fo ur inches, Don
(at age 15) convinced one
o fficer that he could clean
the overheads (ce ilings) o f
the ship's rooms Without us
rng a ladder. an important
po int to the ship 's owne rs
since usi ng a ladder III a
rolling sea was considered a

haza rdous proced ure to bt·
a voided if pos..ible .

Don W ,l " "s igned o n" as
an a ble-bo di ed sea m a n
aboa rd the S. 5. Ya le, a pas
senger shi p bound for San
Fran ci sco There hp passed
the Seco nd Class ope rato rs
exa mina tion. Just a .. today,
one could not obtain ,1 First
Cla ss Rad tot elegraph li
cense without shipboard
expe nence

Returmng to l ong Beach.
he agam vis ited KPJ \'vht' re
he heard one of the ship o p
e ra to rs com pidining that he
would much rat her go to
the base ball game than
work his ..tu ft . Ale rtly. Do n
told the Chie f l: nginee r that
he cou ld hand le the job
Ihe Ch ie f agreed and Don
wa .. pa id the sum o f o ne
dollar.

Inc ide nt al ly, Po ly High
Schoo l had its own spa rk
station, with a block-long
antenna sus pen ded bl' 
tween two Sn-foot towers
Cuess who was large ly re
spons ible for the sc hool
having such an inst all ation .
Hint Don Wallace has al -

ways bpen an ad vocat e o i
fa ng and high an tennas

Sho rt ly a ftr- r his expen
euce as a su bstit ute KPJ op
e rator, Don was assigned to
one o t the Ha nning Brot hers
ships o pera tmg behvt·t'n
long Beach and Ce tahn .i is
land Although it had a
rated ca pac ity of 1,000 pas
sengers, the load on the
return trips from the r.. I,1I1d
o n Su nday evt'nings and o n
ho lida y evenings wa .. more
ltk e lv to be 2,000 persons .
O n return vov ag e s . a
me ssage had to be tran smit 
ted to l ong Beach Harbor
a dvising tht' passenger
coun t and h ow rn an v
passengers wished to lise
the " Big Red Ca rs" so that
the Pacific El ectric Ra ilwa y
would ha ve th e proper
number of stree tca rs o n
ha nd , It was also ma n
datory to provide informa
t ion a s t o ho w many
pa ssengers wa nted t axis.
Don ha ndled thi s traffic
without a hitch

More important than the
pa y wa s the fa ct that he World War
co u ld now cla im experi- When the Unit ed States
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Submarines and
The President

Don next volunteered for
su bma nne service whe re he
serve-d t' lght months Ihe
" su b rne nne -quehf u-d no
tation on his record added
c.cnsiderablv to h ... Navv
pa yche ck. b ut at <,IX fe et
fou r inc ht" he was juvt too
ta ll to verve cornto rta blv
a boa rd su bma nne w ith
th eir h mi ted ovr- r he ad
clea ra nces He wa nte-d to
rei u rn to co lle ge <1" the wa r
wound down, so ht, request
ed transfer from the sub
m anne vervu. e to a receiver
sh ip and was as\lgned to
the Brook lyn Na vy YMd,

An o tfic e r the re n -nn-m
bered De n's sk ill a, an
operator ,U1d aske-d It he
knew anything about arc
tra n,nuftt'r,_ He "did the
Navy wa s mstallmg a 40 ·kW
lrdnsnll tler o n thp Pre~ld('n '

tld l Ydl.ht , the u~s Ceorge
W.J"h i n~ t () 1l (w h ic h wa s
qu ite d " ya c ht" .. inl t' it Wel,

800 teet long), for Pre s ldt' nt
W ilson's u,e to and from
the Peace Confert'rl< t' at
Vt' r,a i lles Ap paft' n t l\ ,
no ne o f tht' radio o pt' lator..
knew a ny th lllg a boLit the
nt'w t rclnSnll tters, but DOll
d id , s ince he had o pt'rdtetl

the ship'~ five -kilowatt
t ransmitter a nd all the re 
c eiving e qui pme nt in to
f lr ..t-ela.., condiuon The n,
notic ing tha t there were no
inst ru ct ion bo ok s or m anu
al s for the rad io equi p ment
a bo ard the vessel. he tvped
a 7S-pdgl:' booklet wit h Se t 

VIle inst rucuons and d ia 
grams , l e a v in g a copy
aboa rd , he brought the ca r
bo n l OPY o f the bo oklet
ashore and tu rned It over to
tht· personnel o f fic er 10 be
us ed ill «l ,e the o rigina l
was misplaced

After a quick VIS it to the
Admi r al", o t t i c e , the
personnel officer re tu rned
to info rm Don o f h l ~ p romo 
t ion to permanen t -grade
Ch ief Pet t v Officer li t' Wcl S
19 the-n and cou ldn ' t bt, ·
r. orne ,\ conuniv- roned otf i
r e r be ca use he WclS le s"
than 21 veers of c1loW

senting t he let ter l In

Arnencan Mo rst:' .

Don had a number of In
terest ing experienle~ whi le
as"I~Ilt'd to NPc.. On o ne
OC l-elSIUn , the personne-l o f 
f il e r re por ted t hat he
hadn 't hea rd fro m the hght
..hip sta tioned 15 mil e s o ut
fro m San . ra nc rsco tidy for
mu re than el mont h Uo n
told h im there wa vnt a ra 
d io ever made tha i couldnt
be re pai red and ~u~~wslt'd

that he be a,signed to make
th e re pa irs He Wd ~ )l' nt a lit
to the l.ghtsh ilJ o n lhe next
su pp ly tUIot all d ha d Ihe rt>
pdir~ l om p leted In a bollt YO
mmute s W hen he rt'que~t

t-'d permlS<,lon to return to
, hore With the tu g, II wa :.
den ied and he wa .. ord e red
to remain abo ard the light 
~h ip for another two wL'eks

He use d tha t tirnt' to put

This photo shows Dotvs home in Long Beach in 1936 a fter he
had been up all night transmitting pictures to Chicago o f the
floods and slide; which had occurred in the Los Ange les area.
Telegraph and telephone line; were inoperative due to the
disaster, so amateur radio came to the rescue once again.

t o learn ln t e mation a l
MorSt' If they wanted to
p art u.ip a te in t he new
method of c o mm u n ic a 
tions lhu s. they became
expert in both code,

Another te et e r tha t In 

c rea sed the number of o p 
er a to r .. sk i lle d in bot h
lodes was that sho re sta
nons ow ned by com me rc ial
rad io companies such a ..
Marcon i W irele..s and Ra 
d io Marine meall y had a
" po ny w ire" usmg Amer i
lan Morse ope rdl lng from
Ihe sta t io n to tIlt' down -

Re a d er .. may wo nder town Weste rn Un ion off ice
why so me ind ividua ls d e- bperti st'1ll both lode~ wa s
vetoped expertise in both requued to hold o ne o f
codes Pdrt o f the e xplana- the w shore ..tat ion Jo bs
tion for thl ~ wa~ that unt il h en today, Do n i~ equall y
about 1908 o r so, America n expert in both c odt'~ a nd
Mo r~e wa s the onl y code In use s a "p(:'c ia l m luosw itch
use. When wnel e ss ca me in- o n h iS Pal Olll dr ke yer to
to e xiste nce, opt'ra t or~ hdd ,end the long dash re pre 
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!Jon a rrived <.I I N I'G and
lilt' personnel o ffk er laid
him to go mtc t he- o pera 
nons room and obverve the
acuons of the l irst CIa..,
Pett y Otncer who wo u ld
show him what to d o After
an hour o f operations. the
du ly of fic er sa id thai With
an adduional hou r o f in
strucnon in Navv proc e
dures. Don wo uld be ready
to ope rate the vtarion. HIS
code speed ha d a lready
re a l hed 35 wpm III bo th the
Inte rnationa l Mor,e Lode
a nd the Ameri can Mor..e
code, so when the famous
" p ink nc ke t" radio o pe ra tor
license- beca me availabl e
Iprov idmg you could copv
witho ut error .10 wp m In
tnte m a nona l and 25 wpm
in Ame ri c a n lod e), hl:'
p d sse d th e t>X cl lll llla t io n
witho ut diff iwlty

became invo lved in World
W ar I. Den's fr iends ru shed
to iom the Army. but Den's
allegia nce wa s more to the
Na vy ... ince he had emoved
h is seagcmg ad ve nt u res. It
was announced that Navy
recru its l iv ing un the west
side o f the M ississ ippi Rive r
wou ld be dss lgrwd to the
West Coast. so ms tead o f
go mg to the 51 Paul recru it 
109 o f fic e. Don ioum eved d

few lIl i les to M innedl.JO lls
o n t he we'>! ,> id t ' o f the ri ver
to the N avy rec ruit ing o f 
fic e there . He W d S to ld to

finish hi '> tl rst yed r o f col
lege su he cou ld be g iven
the rank o f Second Class
Pettv O ff icer SO II wa s tha t
after le a vin g Ha mlme lu
was immediau -lv d ,>s igrwd
to NI'C in San t ranci sco.
t he ma in Navy rad io Si d '

l ion ..erv ing the Pac i f ic
Ocean At tha t 11mI:', It wa s
equipped w ith JUU-k W an.
tra nsmuters and bOO-fOOl
towe rs
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Hand-held Transceivers
SynlheSlZed; 800 channels; 1,5/ .15
watts: 250 mit NICd Pak , AC wall
cha rger; fle Xi ble antenna, ealphone.
enst stlap; bell clti Models WIth 01
wlthoul Touch Tone Pitd (lTp).
lIodel RelUlitr SAU
IC-2A for 2 meters.; $ 23950 214"
IC-2AT With HP 26950 219"
IC· 3A lor 220 MHz 269,95 234' 1
IC-3AT With HP 299 95 239"
IC-4A for 440 MHz 26995 2340\
IC-4AT With HP. .. . . . . 299 95 239"

"'("('(''lor i r s fm H.,lnd-ht"lds: Regulal
BC-25U hila IS-hour "'it ll cnener $10 00
BC-30 1/ 15·hour drep-m charger for BP·2I3/ 5 6900
8P-2' 450 rna. 72v Iwest. ti me battery 3950
8p·3 Edrit std. 250mit 84v I 5w bitllery 2950
8P-4 Al kitlme bit llelY case 12.50
BP·5' 456 mao108v 23whl-powel tlitllery 49 50
· BC·30 rf"Qu;rt"d to ch.,l'lW BP. } & BP·5
FA-2 hlrit 2m neutse itnlennit 1000
CA-2 Telescoping 1/4·wave 2m antenna 10.00
CA-5 5/ 8· waye tetescepmg 2m antenna 18.95
CA-] h lra 220 f1ulble an tenna•••.•.•• . .•.••••. 9.12
CA-4 htrit 440 ItUlble anlenna 9 12
CP-I Ctgitlelle ~ghlel receplM;1e chgr for BP-3 956
DC- I DCOpelittlon mod ule 1750
HII-9 Speit ker /mlcrophone 3450
LC·2A leather case wllhoul TTP eutuut 3495
LC·2AT Leather case With TTP cutou t 34,95
IIl ·I 2m 2.3/ 10wHTit mp (Reg $89) SAL£ 79.95
3A-TTN 16-butlon TTP fronl for 2A13A/4A 3950
CommSj)ec SS·3211 32·lofll' encoder 2995
ilL-25 2m lOw HT amp. (Reg. $199 501 SALE 179.95
IC-MI2 12 ch Mit fl ne hitnd·held . .... SPECIAL 269.95

Shorlw.,lve rerp;vpr RtlUllr SALE
R-70 100KHz.]OMHz dlgl lal r&elVel _,. $749 00 S99"
'tu 12131183 · pUlchue 11-70 itnd lecein c,rtifiu le
101 If" GC-4 World Clock (S99'· Vl lue) from ICOM.

EX·257 fM uM.... . .. . .. ... ...... . .. . .. 3800
IC·7072 Iranscevemtertece. 720A 112 50
Fl·44/A SSB"lter (2nd IF) 159 00 1440•

Fl·6J 250 Hz CWfli lel (lst If) 48 56
SP·] External speaker 49 SO
Ex.299 ICOO) 12V optIOn... . .. .. . .. 995
IIB·12 Mobtlemounl 19 SO

HOURS: Mon.thru Fri.9·5:30;Sat. 9·3
MilwaukeeWATSline 1·800-558·0411 answered
evenings until 8:00 pm, Monday thru Thursday
Pleas e use WITS line for Placing Orders.
FOI other informatIOn,etc.please use Regular line.

.~,

.~,

9401

Relul" SALE
3995
49 50

139 00 12901

8,50
34 00

34900 3l4'·
449.00 399'·
24900 2240•

2B900 259'·
25995 233'\
9995 991\

449 00 ]99'·
38900 299'·

79 50
12,50
49"
2495
3495
9500
98.00

105.00

Opriom - confinue-d
EX·1I0 VOice synthesizer ItC·7511 .
SP-3 External speit ke r .
Speitker/phone patch (specify radtc] .
BC-IOA Memory back-up .
EX-2 Relay box w/ rna rker .
AT-loo IllOw 8·band automauc ant tuner
AT-SOD 500w 9·band automabc itnt luner
IIT·I OO Manuitl itn tenna tuner .
AH ·I 5·bitnd mobile ant w/luner .
PS-30 20Asystems power supply .
GC-4 World clock .
Hf Linf'M amplifier
IC-2KL 160-15m/WARCsohd state Imear 1795.00 1299
VHf / V llf Mulri-modl'\
IC-2SIA 2m f M/SS8/CW scvr $749.00 549'1
$50 Factory Rebate · until gone!
IC·S5ID 80w 6m Xm $699 00 599'.

PS-20 20ASWitching ps/spkr 229,00 199"
(1·106 fMadaplor 125,00 11211

BC·IOA MemOlY~ck ·up B56
SII ·2 Electret desk mlcrophOf\f 3900

IC-45IA 4)0.440 SS8/fM/CW Xcvr/ps 89900 769"
tC-451A/ Hilh 440·456 MHz Xcyr /ps 89900 769'.

AG·l 15 db preitmp.IC-451A/ 45A 8900 79'.
IC·271A zm. 25w xcvr 69900 62911

IC·411A 430.450 MHz. lOw rcvr 799 00 11911

pS·25 Inlernal poWI'I supllly 9900 8901

U ·1I0 VOICe synth/!Slzer 3995
HII-12 Hand mlClophone 39 50
511-6 Electret desk microphone 3900

VHf /VH F FM
IC-2SA 2m, 25w. up-de-ttp mtc. gtn reds $359,00 3190•

IC-25H as above, buI 45 watts 38900 3490•

IC-45A 440 FMICYf. l Ow. TTP rmc ••••• 399.00 359'.
BU· I Memory bac~·up 38 50

IC·22U lOw 2m FMnon-dlgllal XC" 299,00 249'.
EX·199 RPmole frequency selec tol .. 35,00

Rp·3010 440 MHz repeater 99900 89901

ATTENTION CLUBS, GROUPS, etc.
UH F Transceiver/Repealer SPECIAL!
Get together and buy (lOIICOM IC-45A's at
one tr me at the low AES Sale Price and get
the Rp·3010 Repeater at 50%off list Price.

VHF/ UHF ml"ri-modp~ :

IC-290H 25w 2m SSB/fMXc vr. TIP mit $549 00 489'·
IC-560 lOw 6m SSB/ fM/CW XCVI... .. . 489 00 439'1
IC-490A lOw 4JO.440 SS8/FM/CW XCvr 649.00 579'·
VHF/UHf PO(f.,lbll"s :
IC-5OS 3/H"" 6m port $SR/CW XCVI
IC-402 432 portable SSBscvr .

Bp·IO Internal nicad batll' ry pack .
BC-15 ACcharger .
EX·248 fMunrt.,; .
SP·4 Remole speitkel .
LC-l0 LeitthH use .

IC-3PS PoWI'I supply rOI portablf>s. .
IC-20L 2m amp, lOw PEPor fM .
lC-30l 432 amp. l Ow PEP/ fM ..
1.2 CHI equipml"nr
IC-120 I", 1.2 GHz FM ICYI $499.00 4491\
Rp· 1210 lOw 12 GHzrepeater TeA

Clbtfltl for RP·1210 or RP·30IO 24900

.. .. -.- -
-' -' ~5

- •------ --
" - - --~- -
- -7-.~"'. - - .. (- r- ------_..- I ~':; ' ~ = =-- .- .__.-

\ -
J - (J

,~ -- , , -

Hf rr.lnlCf>;vpn : 1Il'IUlu S lE
IC·740 9-band 200w PEP xcvr $ 1099 00 949' 1
p lu'i FREE PS-740 internal powe r supply &
$50 Factory Rebate · until gone!

ps-n o Internal poWl'I suppl, _ S15900 149"
* (x·241 Mar~ e r umt •.•••••.. . ...••... 20,00
- (1· 242 FMuO+l....... ... ...... ... .... 39,00
-(1-243 uecnemc keyer unil.... .... 50,00
- FL·45 500 Hz CWhlter (1st If) .. . . .. 5950
- FL· S4 270 Hz CWuner (lsi IF).. ... . 47 50
- FL· 52A 500 Hz CWIilter 12nd Ifl.. . 9650 89'·
-FL·53A 250 Hz CW filter 12nd Ifl... 9650 89"
· Fl·44A SSB utter (2nd IfI 15900 1440\
511·5 Electret desk e ucrophone 3900
HM·IO Mobile scan mlc lophone.. .... 3950
MB-12 Mobile moun!. .. ...... .. . .. .... 195 0
-Op/;om iJl_O (or IC-745 /j~/ro below

It -730 B·band 2!llM PEP XCVI ", /mlC ... $829 00 599'·
FL·30 SSB hlter (passband tumng).. . 59SO
FL-44/ A SSB 1IIIer (2nd IfI 15900 1440\
FL-45 500 Hl CW filter 5950
(1-195 Ma rkt'r unl!.. .. ... ......... . .. . 3900
(1·202 LOAmlerface; 730/2KL/AH·} 27,50
(1·203 ISO Hz CWaudiO fillt'r 3900
(1·205 nansverter s'lltchmi unit .. . 29,00
SII·5 Electret des~ mlcrophooe 3900
HII· IO MGbtIe su n mlClophone. 39 50
MB·5 Mobile mounl.. .. ... ... . . .. . .. .. . 1950

IC·720A 9·band Xcvr /HO MHz ReYI s1349,00 899'1
FL-] 2 500 Hz CWfiller 59,50
FL·]4 52 KHz AM filler 4950
IIB-5 Mobllt' mount.. . .. . .. . .. .. . .. .. .. 19SO
IC·7072 trmsceoe mtertace. R·70 .. 112.SO

IC·745 9 t\.lnd Jcvr!.l ·30 MHz ICy!. $99900 899'~

PS·35 Internitl power supply 160,00 144'·
Cf5 ·455K5 28 KHz Wide S$B mter TBA
SM·6 Desk microphone .... ... ... ... ... 3900
HII·12 Hand microphone 39,50
Sf'f> IC·740 1", .,lbove for orher 0 iom (-

IC-751 9·t\.lfld IcvI/ .I·30 MHl revr$ 1399.00 1229
PS·35 In lemitl pewer supply 16000 144' ·
fl ·52A 500 Hl CWliltl'I 96 56 89"
fl ·53A 250 Hz CWfllll'I 96.56 89'·
fl·]] AMfi llel 31.50
SII·6 Desk microphone 3900
HII·12 fUnd mIClophone ... . . .. .. . .. . . 3950
htelnitl fl~ueocy cootloller.. . . .. .. . . TBA
H!gh stitbthly rererence Cl)'Stit!... . .. . . TBA

Oprimn: 720/730/740/745/751 Rel l/lit r SALE
PS·15 b lernitl20Apower supply $149 00 134"

U -I44 Adaplor; Cf· I/PS· 15 6,50
Cf· l Coolmg litn fOI PS·15.. . . .. . .. . .. 45,00 ,

PS-20 20A SWitching ps. w/speitker ..... 22900 199'·
CC·I Adaplor; Hf ritdlOlo PS·20... .. 1000
CF·I Coohng litn!of f'S.20.... . .. . . .. . 4500

In Wisconsin (o uts ide Mllwaullee Metro Area)
1·800-242-5195

WICKLI FFE, Ohio 44092
28940 Euclid Avenue

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

g;:::'d' 1-800-321-3594

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200
-------AES BRANCH STORES Associate Store

ORLANDO. Fla . 32!O3 CLEARWATER. Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO, Illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 If Rancho Drive EIIICKSON COMMUNICATIONS
Phone (305) 894·3238 Phone (813) 461·4267 Phone (702 ) 647-] 11 4 5456 N. Milwaukee Avtnue

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

f~o'r~ddal' 1-800-327-1917 No Nati onwide WATS ~~~~i:: 1-800-634-6227 ~~l~~~: 1-800-621-5802
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Don poses here in 1945 at the entrance of the former receiv
ing station o f Press W ireless. Eight commercial radio opera
tors operated 75 receivers dail y here to bring the latest news
to the l os An geles Times, while eight more operators labored
at the transmitting facilities o f the same firm in nearby Marina
Del Re y, Don purchased this building and more than one
hundred acres of land from Press W ire less in 1944 and has
trans formed this boxlike structure into an attractive ham
shack with the addition o f a peaked roof, landscaping, and
porches on both sides o f the building.

locked briefcases hand
cuffed to their wrists trav
eled between Versailles
and Brest to t ransport all
rad io communications to
and from the radio room of
t he George Was hington.
Completing his six-month
mission aboard the George
Washington, Don decided it
was time, at last, to return to
college .

any power. The FRC knew it
could trust Don not to
abuse the carte blanche
priv ileges of such a l ic ense,

In 1923, Don was awa rd 
ed the Hoover Cup for hav
ing the best amateur r.1<110
stilt ion In the Umted Stan-s
(There's no need to worry
about the silver plaling
peeli ng off the cu p w ith t ill'
pdSS<l g(' of half .1 cen tu rv
There i ... no pldtlnK to peel:
the cup IS constructed f ro m
a solid piece at silvt'r .)
When Herbert Hoover bp
c.une Preside nt . the d l11.1

tour radio siglldl of WhZIl
operated bv tlu- late Her 
bert Hoover, I r.. from ttu
white House, reached \\t· ... t 
ward and sought out and
found. on many TUPSdilYS,
the long and high antenna
of [Jon ' ~ W hAM

D O ll h.1<1 a p.irt in the
original brldgmg 0 1 the At 
l a nt«- Oc e an by I-r('d
Schnell and John Reinartv
Don' .. station, then locan-d
III I ht' 9t h distnt I, W,1'> 1111'
l url hpst stat ion worke-d by
Leon Dct.ov ~ BAn

whik- [Jon wav ... till at tlu
Universitv 01 J\h n ne~ot .l,

the Ceneral ~ I('clrll' Com
panv lr-t It be known tlMI
thev wanted a gr.H lu al t' 10
tll dnage tlu-ir r,Hllo depart 
ment in Minnpapolis Don
look tho job and in "'1\

months wa-, makmg ruon
money than the prevrdent
of the company. Don held
that job with Cener.il tler
tric fo r 4 1/ 1 veers Amo ng
the products he ...old wen'
those of the National Radio
Company When National 's
sales manager. Ceorue HIlI.
otfored Don a position
covering Cahtorma and
eleven ot her we stern st au-s.
[Jon accep ted in .\0 sef 
onds 1ht' Wallact' family
moved back to long Beach.
and Don wired hiS resignd 
tion to Genera l t It>ctric.

A lso wh ile at Minnesot,l.
Don nwt ~ d Johnson, a m e
chanical t>nginp('r ing stu 
dent. Upon gradu,Hion, ld
started til(' E, ~ Johnson
Company to manufacturt·
rad io pM'" at Was('ca. M in ·
nesota Tha t company be-

•
•

•

at the university ' s broad
casting station and fine
ham station every Wednes
d ay evening, A d ifferen t
student was assigned with
him each t ime and th ey
wou ld stay on the air al l
night , w it h Don f ill ing the
ro les of Chief Engineer,
Me. announcer, and pro
gram director He would do
l ive interview ... w ith digni
ta ries suc h a~ the governor
o f the state. congressmen.
and the- president of the
university The guests
would talk for ten minutes.
and then Don played rec
o rds or commen ted on the
nowv. l hi s was trw f i r~t n-g
u lar broadcas t ing in the
northwest

When the author of this
arttcle began hamming in
1930 m a remote r onu-r of
North Dakota, the achieve
tnpnh of Don W all an' were
al rp.l(l y legt-·ndary. Indped,
the November. 1924, i~sue

of QS T saluted him m a
full-page drtlcle entitled
"Who's W ho in Amatt>ur
WITt-·I(·.... "

Calls hel d by Don in Min
nesolil mcludf'd 9 BU, tJDR.
and 9ZT Next. the ft·deral
Rad io Commission i~sued

him 9XAX, wh ich autho
ri zed him to operate on any
freq uency, any time, w ith

•
, L

and maintained similar
equ ipment on the W est
Coast where arcs had been
developed, Immed iately he
wac put in cha rge o f the
rad io operation aboard the
GPOr~e \\'a~hington and he
accepted the appointment
as Chief Radio Operator for
thf' President of the United
States after hemg porsuad
pd to delav 1m return to col
lege for a few months,

Don and the 35 operators
under his command never
missed a schedule With the
new equipment . {Among
thorn. iruidt- ntallv. we-re
hpd S<hl1(' 11 of ARR I. ferne
and Haro ld Bf' veragt'. in
ventor of thp Beverage win'
ant enna .] Shortlv after
Prevrdent wilson C,1I11(' on
board for the tun 10 I ranee.
Don had r-vt.rblivhed 40-k W
ra diot el e ph on e contact
With the Ser-retarv of war.
Newtrm Raker On his arriv
al in the rad io room to tal k
with Raker, President W il
son developed a bad (asp
of Illlkf' f righ t and W ,l5 un
able to ta lk on I ht" .ur Do n
prOf eeded to talk With Mr
Bakpr tor <l it·\'\! rrunute-v un
til the Presrdent recovered
hi" compovurr- and was
able to ta lk Can anvone to
day Inlilgll1f'.l President Iw-
Ing c1f rilld o f ,1 microphone/ The Twenties
(A itt'r that. the President Don Wallace returned to
<pent much of hi" spare Hamhne c-and Its football
limp In the radio room.l teem. wluch became North-

In addition to hi" radio west champions He re
dunes. Dnn was an avid mained III the Naval Re
photoarapher. and he took serve simp the annual PdY
hundred.. o f photographs was equal to two month ... (')1
dunna tht' tnp In sub ..p- active-dutv salary Transfer-
quent artlclf''' about world ring to the Umversuv of
war I and Prevrdent wilson. ,\-1 In ne~ot il alter two vear-,
manv of the photographs at Harnlme. he cont mued to
publivhed were t hose ta ken play foo tbal l on tlu- univer-
by Onn si ty's tp.lm.

AftN thp fir'" day o f np- On tht' facul ty there was
gotl.lIion.. at the Vers.lllles C M. Jansky, ont' o f t ht>
Pt>iICP Tn'at", Conferpnce, grpatest projessor~ oi radio
mp"' .. ages concerning it of the timp. Sinn' Don was
wprt· d lspalcht>d by Presl- permiU{"d to choost> 20 rwr
dl"nl Wilson back to thp cpn t t'l e~ tive courses not
Unitf'd Sta tes, using the fa- n·l il led to his bu ... iness tn,l
ci li ti f>sof aFrench1 ,OOO-kW jor, hI:' decided to t'nrol l m
arc station at l yo n. How- allot Jdll\ky's classes
ever, mistakes were made Thp professor w as elatl"d
in tho se first day's m es- to have an exper ienced
sages, so from the second rad io miln in his classes and
d ay an, cou rie rs w ith soon assigned Don to dul y
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NEW AMTORTEXP "

AEA Brings You The AMTOR Breakthrough
We are pleased to announce three new AMTOR products. Our new software package that w ill allow you to operate
AMTOR with your CP-1 is ca lled AMTORTEXr-. A complete hardware te rminal unit and AMTORTEXT software plug
in cart ridge for the Commodore 64 co mputer is called the MICROAMTOR PATCH'- . We also have new applicat ions
software packages for the AMT-l and Commodore 64 or VIC-20 computers.

AMTORTEXT'· is a lOW COST software package that will allow the CP-1 and Commodore 64
co mputer to be used as a mult i-mode AMTOR TERMI NAl. Compare the outstanding FEATURES
and PRICE of the AT-54 (AMTOATEXT lor Commodore 64) to the competition:
• KEYBOARD OVERLAY instructions (eliminates constant referral to manual) • STATUS
INDICATORS on screen . Easy to follow MENU . ARC, MODE A- MASTER OR SLAVE . FEC
MODE B • MODE L (LI STEN TO MODE A) . SPUT SCREEN with 2000 CHARACTER TYPE
AHEAD transmit buffer . WORD MODE for error correcting with DEL KEY until space or CR is sent
• REMOTE ECHO shows characte rs transm itted as they are validated by other station . easy entry
o f yo ur SELCALL for automati c response to ARC calls . BREAK-IN MODE to interrupt sending
station . LTRS/FIG S REVERSE lor assistance in MODE L sychronizing • TEN MESSAGE
BUFFERS OF 256 CHARACTERS EACH • AMTOR timing synced to host computer internal CRYSTAL OSCI LLATOR
• PROGRAMMABLE TRANSMIT DELAY can be saved to tape . AUTOMATI C PTT . POWERED BY HOST COMPUTER . includes
INTERFACE CABLE fo r AEA model CP-1 COMPUTER PATCH'· .
The AMTOR software TIMING ROUTINES have been Written by Peter Martinez .G3PLX (father o f AMTOR) wh ich means you can be
sure of having NO SYNCHRONIZI NG problems with other AMTOR stations adhering to the established intern ational AMTOR
standard. PROPER SYNCHRON IZATION is an ABSOLUTE must lor AMTORI

$89.95 List $69.95* C-64 AMTORTEXTNEW MICROAMTOR PATCH'·
MICROAMTOR PATCH'" is a NEW LOW-COST, HIGH-PERFORMANCE AMTOR
SOFTWARE/HARDWARE computer interface package. The MICROAMTOR PATCH
(model MAP-54) INCORPORATES AMTORTEXT software (described above) fo r the
Commodore 54 computer. AU c ircu itry and software is incorporated on a single, plug- in
cartri dge module featur ing the following : . TRU E DUAL CHANNEL MARK AND SPAC E
MULTI -STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS . AUTOMATI C THRESHOLD
CORRECTION for good copy when one tone is obliterated by DRM or SELECTIVE
FADING . EASY, POSITIVE TUNING with TR IPLE LED INDICATOR . NOT a low-cost.
easily "pullable' phaselocked loop detector !!! • SWITCH SELECTED 170 Hz or WID E
SHIFT on receive . AUTOMATIC PTI . demodulator c ircuitry powered by your 12 VDC

supply to AVOI D OVERLOADING HOST COMPUTER and for maximum EMI ISOLATION . EXAR 2206 SINE GENERATOR lor
AFSK output . SHI ELDED TRAN SCE IVER AFSK/PTT INTERFACE CABLE PROVIDED . FSK keyed output.

The MicroAmtor Patch is structured for easy upgrading to the AEA CP- 1 Computer Patch'" advanced interface urnt WIthout having to
buy a d ifferent software packaqe! Si mply unplug the external computer interlace cable (su pplied with th e MicroAmtor Patch) f rom
the MicroAmtor Patc h and plug it into the Computer Patch .

$149.95 List $129* MAP64
$239.95 / $199.95* MAP-64/2

The Model MAP-54/2 incorporates the C-64 MBATEXr· PROM
on the same board with AMTORTEXT lor low cost RTTY/ CW/
ASCII/AMTOR operati on.

AMT·1

Shown w,th opt,onal AMT- ' Console Stand.
CO MM·64 w,th CRT Mom tOf and cassette
recorde r {Not included!

I Name I

: Address :

Ic_ I
I I

1- PlEASE SENDAEA CATALOG- - -,

I I
I I

PRICE THROUGH

The AMT- ' is the DEFINITIVE AMTOR TERMINAL UNIT which all future AMTOR units
will be measured against. All you need for fu ll AM TOR operat ion is a dumb AS CI I terminal
(or personal computer and emulat ion software) anda normal HF transceiver and antenna .
With theAMT-1 you wil l receive the following features: . SENSITIVE FM DEMODULATOR
• FOUR POLE ACTIVE RECEIVE FILTER . TOTAL CONTROL FROM KEYBOARD or by
COMPUTER PROGRAM CONTRO L • 16 LED PANADAPTOR TYPE TUNING
INDICATOR . CRYSTAL CONTROLLED AFSK MODULATOR . RECEIVE!TRANSMIT
standard RTTY • TRANSM IT MORSE CW . MORSE RECEIVE field installable option
• AUTOMATIC PTT • 13 front pa nel LED STATUS INDICATORS . all METAL
ENCLOSURE for max im um RFI immunity . operates from your 800 ma 12 VDC power
source.

'SUGGES TED AMATEUR DI SCOUNT
PARTI CIPATIN G DEALER S ONLY

$589.95 List $499.95* AMT-1
Applications software for C-64 or VIC·20
AEA also offers an applications software package for the Commodore VIC
20 (model AMT- 1NIC2D- 1) o r 64 computer that is resident on a p lug- in PROM
CARTRI DGE and includes the INTERFACE CABLE to go between the
co mputer and the AMT-1 . KEYBOARD OVERLAY instructions are also
included tor easy operation without the inst ruct ion manual . The C OMM-64
prog ram (model AMT- 1/C54-1 ) etters SPU T SCREEN OPERATI ON with ten
MESSAGE BUFFERS. It also o ffers U NATTENDED OPERATION with
au to m atic ME SSAGE REC ORDING and AU TOMATIC STATION

INDENTIFICAT ION $89.95 List $69.95*

Advanced Electronic Appl ications, Inc.
P.O. BOX C-2160 • LYNNWOOD, WA 98036 • (206) 775-7373 • Telex: 152571 AEA INTL
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Some years ago, Den's mobile rig was installed in the con
vertible pictured here.

came a very w ell -known
su p p lier o f amate ur radi o
componen ts and t ransmit 
ters and is stili in business
todev. (It ha s sold its p al 
outs and d ie s for the m a nu 
facture of telegraph sound
ers a nd kevs to the f\:ye
Co m pany, w hich sti ll doev a
b ris k bu si nes s in s uc h
i terns.) Don suggested the
origina l d e s ign.. o f a bout
half o f tho product s that
the E. F. Jo hnso n Com pany
manu fact u re d.

When Don came to the
We st Coast in 1926 to repre
sen t the Nationa l Ra d io
Companv. he wrote to I d
111<1 t he wo u ld like also to
represe nt the t . F Joh nson
Comp.mv III the- wevt John
..on replied that manutec
tuner.. ' representanves wt-re

a " bu nc h o f b u rns" and that
he didn't need ,I reon-..enta
nve to st.>ll his prod uc ts.
Don wrote up a dozen large fanulv" of amateu r radio
order.. and se nt thorn to l d AIl h,1I time if you wa nt ed a
with d note thai the..e or- license for a portable eta 
ders were for old l ime s' sa ke non. <1 WpMate lic e nse was
a nd t hei r frie nds hip. John- required. and Do n wa s g iv
son f il led the o rders a nd i-n tht, <:<1 11 \VhMA to cove r
sent [Jon d comm ission that operanon

(heck . Don kepi sendmg o r- t rom 19 2{-, un l il 19hO,
ders and I d kept p a ying Don traveled e xtensively
cornrnivsions. It wasn'tlong throughout twelve w·('.. tern
before Don had the tern- states to call upon hiv cus
tory otficiallv a nd on an l'X- torne r.. , During all of those
elusive bavis vee r.., o ne o f the piece.. of

At the ht'ighl of his ca- luegage he earned With him
ree-r a -, a rnanufar tun-r 'v was d "suitcase porta ble"
rt'p, Don H'pre "l' ntt'd a 10- containi ng an ,Imateu r
t,ll o f 19 llldnu fdc t u rprs of tra n..rni!fpr and rt'( p ivt' L Ar-
elt'clronic equipment One riving at somt' hotel. he
account alone brought in a would lIlsi..l on havi ng a lop -
monthly cornmi.... io n chp(' k floor roo m , If o ne was not
o f fiv t~ t hous,Jnd dollars, available, he wou ld move o n
and Iht' other 18 accounts to another hotel w hich did
abo pa id .-.ubstantial com- have o ne. After being shown
miss ions An o rder usuili ly to h is roo m. hl' wou ld o pl'n
(:onsisted of a ra ilroa d box - ,1 wi ndow wide so that Ihe
c.u fu ll of t'quipmenl; a half draw's wou ld hang OUl'oide
cdfload w a s conSidered to the bu ildi ng, thus providlllg
bp d sm all order. an t't1 ..y me a ns o f lo c ,ll ing

Don securl'd the two-h'l - his roo m from the roof of
tt'f cal l WhAM In 1926. In the hotel wht'ft' ht' .... auld
those days, the Dpp.ut rnt' llt suspend h is a ntenna Afte r
o f Commerce as.-. ignt·d Iwo · d ropp ing t he fl'edlinf' from
le tte r calls 10 amateur oppr- h iS ,lntenna to thl' p ropt'r
ators w ho a lso wen' com- window dnd rpturmng to his
m erc id l radio o pera tor... room, Do n w as soon in (om-
The pm sess ion of a two-Ie t - municalion with his wife,
t e r cal l wa .., of cou rse, a Bertha, at home,
mdfk o f e litism indicati ng On thp..e o( cas io ns, Mrs.
nw m bership in the " fir .. t W all clCe would la bor io u sly
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tran smit code cha racters by
looking a t a code c hart o f
tntem anonal Mor..e which
wa .. under the glil .... o n
Don '.. de sk a t 11Onw . II
w a sn"t long betor« s ht'
asked Don If sht' couldn't
le ilm Mor"t', to ehmmau
tha t awk wa rd rod c-c hart
method Den's roplv WdS,
" whv not. mdecdv" and ,I

code-practice schedule ot
30 min u te s o f inIP nsivl'
study dailv was begun Do n
added ,I proviso thai If tht'
p rt'scribed pra ( tice wa ..
mi ....ed o n cl ny d,w, ,I IH'(,k

of ,ld(llt ional practi(.t'
would be Ihe ppndlty

One t've ning, w ith tht'
W,llldtt'" ,Ill d reswu up and
rpcldy 10 leave home to al 
te nd a po "h pa rty, It W ,h rp
rnernbt,rt'd tlMt t Ilt' p ract in'
for thai d ay had no t bepn
done Irn nw d la l t'l y tht,y
wpnt to the ha m shack a nd
accom plis lwd tIlt' cmlt'
st udy n e c e " S,lf Y t'vpn
though It meant being el

ha lf-hour late for t he p Mt y

Afte r lwo weeks o f .-. Iudy,
H{'rtha Walldce passed hpr
amateu r ra dio o pera lor·"
examina tion and W,lS as
signt'd W6 MA. a nd DOll was
told to use WhAM w hil<' op
e rati ng porta ble in sta ll''''
ot ht'( t lMn Cl lifo rnia, fol -

•

100wd by a slash ba r and
the num ber o f the radio di ... 
t nc t in w hich he was
opera ting

Rhombi c Farm

By 1938. a radio operator
with whom Don had bp
come acquainted d u ring his
Navy se rvice. 'any CPr
hardt . had beconu- Chief
I nguu'er oi a new cornpanv
called P re ..... wi rele .... ,
to mu-d bv d g roup o f
twelve nt'wspaper.. to tran..
mit a nd rt'(pivp then m-ws
pd pN stone.. in o rder 10

avoid paylllg the tugh rates
oi tlu- c ommercrat tt=>lt ' 
graph com pame-s. Gerh.rrdt
W ,IS c h a rged wi t h t he
responvibrlttv o i sl'lt>cling a
..uitable rt'(elving ..He to
operate 111 roniuncnon With
their tranvrnitt ing locanon
,11 ,"MUM De! Rev. and he
briefe-d Don on he problem

h o rn his earlu- r rpsl 
dem r- in the l o ng Bt'Mh
area . Don had rec ogmzr-d
t ilt' h lght's i h ill o n the Palos
VerdI'S pr-run vula iI " a vupe
n or location ior ,111 antenna
tarm. but had been unable
to persuade the V,1I1dC'r1ip
Iemilv, w hich owned 20,000
,Ie n-, of prtme land there.
10 "I'll <In\' of It Told oi thrs.
l onv said he held aln-adv
tried h u t t ilt' Vanderlip....ti ll
wouldn't ..ell Don then rf' 
nunded I o nv that tht'1.o..
Angt'/es lime'>, OIH' o j th(·
ownt'r.. oi PH·.... V\' lrelt·....,
\\dS very fnendlv With the
Vandt'rllp'_, ru nmng a iull
soc i,lI p,lgl' on t ht< ia rn ily
{'VPry mont h LJon .-.uggl'st
t,eI tlMI lony contMt Nor
rn<ln Cha ndl e r. publishpr oi
tht' I ime..., a nd as k h im to
makt, Ihl' proposal 10 Ihe
Vandprlip..

Ta ny di d t h is, "'l it h thl' r(' 
su It Iha t Kf'V II1 V,1I1dPrlip
agrepd to ..ell Pre .... Wire
le'>s a largt' parcel oi I,md
on tht' Vt'ry to p o f the J)t'n·
insula Tony, a lo yal friend
at Don·s, purehdsed all POS

"' Ib le t'quipmenl needt'd tor
the nt'w rl'u'i ving station
from the compilnit's Don
rpprespntl'd - inc luding the
wire dnd lllsul a lo rs io r Ihe
eighl {,(J()-foot-Iong rhombic



TheCP-' Computer Patch Interface trom AEA wIll patch most
personal computers to your trenscever to produce a complete state
o f-the-an RTTY system Just add the appropriate sortwere package
(Madison has over 2 dozen different packages In stock at all t imes).
and you're on the an computerized RTTY and CW o

The CP- I is a small. compact unit WIth excellent technical specs.
It gives you fixed 170 Hz. dua l channel f iltering. auto threshold . pre
and po st limiter f ilters lfor goad copy under fading and weak signal
condltlOns) . A ll transmitter AFSK tones are generated by a clean. sta
ble function genereror. 'tlu can use posmve or negative outputJacks
for keyJrlg your transmitter 0' transceiver on CWo Add an oprcoer
RS232 Port for fur ther computer and transceiver operarone! capa
txhtes . Power I J6VAC from J17VAC wall adapter) supply supplied .

Get on the air with the fastest qrowmq segment of amateur
ooeetco: computerized RTTY. A whole new vvorJd of OX. RTTY
tvtallbox Operations. and rag chewing is waiting Call MadIson row
for a quote.
The AEA CP- I Computer Patch . The new essential piece of gea r.

Retail: $239,95

MADISON
Electronics Supply, Inc.

713 ,658·0268

Walls Line: 1-800-231-3057

•

1500 M cK,nney, Hou~ton. Te .,,~ 77010 AlWays. JIWay~, J lwJys (0111 for up to the minut e q uotes W e BNk EVE" y l h lf"rg We Sell Wi th OUf f'eflQl'l.l1G UdfJnlt't'
Pr,ct'Ssubf!'d to ctldngf' w 'thcut renee lu"ms subject to Pro Sill!'
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Don is pictured being presemed the OX Hall 01 Fame Award
by Llo yd Colvin \V6KG at the 1978 National ARRL Con
vention.

bi lled lor their cost . Ho w
e-ver. QST deterrnmed that
Don had headed the Dxe rs
list more tha n sixty t imes
and that the cost o f his
placues would be $1775 It
asked for confi rmat ion of
suc h d large order before
proceeding with it a nd Don
compromised a nd ordered
on ly two representat ive
plaq ue s. o ne for C\\' and
o ne for phone

Th e re wouldn 't ha ve
been room for a ll of the
p laques, a nyway , s in c e
Ihree o f the four wall s of
Den's th irtv- by forty -foot
IMm shac k a lready are olas
tered with plaques, c u ps,
and awards for his a cco m
plr shments du nng 72 vears
of hamm ing .

Whl'n Don tw ists the
knob o f the rotary switc h
w hic h a c t iva te s the 108 te
1<IYS to select the rhombic
a nte nna needed to fire a
m aximum signa l to SOOle
a rea of the world, the click 
IIlg relav s so und a b it like a
World W ar I machine gun
nest. Once the p roper an 
te nna ha s been selec ted,
however, al l is quiet, a nd
Don IS able to work OX sta
t iom th a t o ther a mateu rs
cannot even he M

W hen he is questioned as
to how he is able to main
tain h is posit ion at the lop
of the DXCC list. he modest-

and c lear everywhere wit h
In the store, thus sdving him
the tro u ble of pa rk ing and
searc hing t he store fo r Mrs
wallace

while Dan 's " b roa d ca st"
to his wi fe was intcnnonal.
hIS st a rt ling of patron ... of
Lo ng Beach 's State Theatre
and of a nea rby huge u sed
car sa le s wa s not. Movies
WNC int errupte d b y, and
the c a r-lot spe a ke rs picked
up, a n o ccasional " \ \'bAM
ca lli ng CQ"

Don won the fir >; t nxcon
test spo nso red by the ARRI
in 192&, a nd h is re co rd dS
c h a m p io n Dxer of the
wo-ld i<; extremely wt'll
known. wallace has talked
to ra d io a m ate u rs in mOH'
count ne... since 19 ')S tha n
any other ham ra dio opera 
tor: 365 pla ces classified as
nations by the ARRL.

" It' s like being a wor ld 
champion golft'r i o r 2 5
years or bei ng the wo rld ',
cha mp io n runn er fo r tha t
lo ng," Don says proudly
(a nd deserved lv so l HI'
m od e st ly cred its his anten
na s for his DX success

when the A RRL an 
nounced that a $2.5 plaque
\'\'as ava ilab le to amateurs
for each time thpy he ad ed
the DXCC list Don sent in
hi s o rder for whatever num
be r o f p laques he wa s enti 
tle d to a nd a ske d that he be

Shown here are the hams, editors, and writers (together with
their focal guides) lrom the United States who were guests 01
the People's Republic o f China lor a seventeen-day visit to
that coun try in 1980. Don, third from the lelt is easily recog
nizable as the tallest person in the group. The scene is the
great bridge which crosses the Yangtze River.

butt. secunng them together
with four 20-foot ntecev of
hcavv fo u r-inch a ng le iro n,
w it h e ig ht heavv b olt s
through each pole.

Don, who i'" <I" spry and
aler t ,lS tl man ha lf h is .1gl',
hi!" ,I patr of custom-made
vho es canst rutted e special
tv for th", purpose of climb
ing poles and he has done
the- mamu-nance of h is an 
t en na svv t em for rnanv
\'t' M S, alt hough he has had
so rru- hvlp re ce nt lv on the
140-1001 pole"

At lilt' Plld of WWI I in l u
rope-, the I CC .mnounced
that ..hore ..tauons such <1 "
Pn-v s \-Vin ,less no longe-r
would ht, permit ted to have
radio link .. 10 their ot her sta 
non .. "Inn' tr-lephorn - lim-,
wt'rp ,lv<IlI,lh le Prt' s'" \-Vift' 
I".... d ,,( .dt.'(l to m ove ,1 11 I\-.

o pt' rdt Ion to Ilw Sa n I ra nn .. ·
( 0 Hav cHt',l [whe-n- II wa-, Q RO Mohile

hoadqu.irterod l to eliminate Don "s s u pe r -p o w e red
flu - $ \2,000 annual tp II' - mobile rig (1 kw on low
phone lull trom the Palos hands, 21)0 \\' o n 2 m e te rs)
VI'rdp" stanon. Iherefon-. 11<111 a valuabk- fringe bl' ne-
thev purchased ,I sitt· 1lt',H fit in addition to providi ng
N <IP <I , C ul i t o r ni a . and c ommunications Mound
placed the tzu-acre Pal o s t h p world fro m D o n ',
Verdes site on the marke t in .ruto rnobi! e Be fore h e r
1944. death , Don often drove his

Don'.. otter for the prop' wife Bertha , to one of the
ertv \\' ,1" a r cepted. Prt.' "'' po sh depa rtment "la res in
Wirt'I" .... moved its 71) re- Long Bt',ICh and le ft her
coive r.. to Na pa. a nd Don the re to sho p w hile he ran
mo ved h i", amateu r "quip- his o w n errands In other
mont to the s ite. w ith It S ] 1) pMb of the ct tv. After a ll
ma jor <mel 7') nuno r po le s hou r or two , he wou ld

Smo - Prevs W irel p.." u"pd return to the v ici nity of the
poll's whir h W('H' o nly 7 1) .. tore a nd speak into the
fN'1 high and some stood III m ike of his mo b ile r ig a s
vallevs between hilts, thcv follows: "Mrs. Don Wallace,
provided an e ffec t ive height ~\ i/l you p lea se come to the
oi le ss than 75 fppt. Don, In front door 01the !>tore?"
ac rorrl.lI1cP with his lifl'ti nlt' Tht, store's I'A sys tl!lll,
policy o f using long and o verw helmed by thl' pO\\'t'r
high ,l nte n n as, marl(' ful signa l of WhAM, would
140-foot poll'S bv p lac ing always fa ithfully reprodu ce
two 7'i -foot poles butt to Dan' s a nnou nCl' lllent lo ud
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.mtermav Later. Don rear
r<lfl l-:pd Ill(> antonna -, and
erec ted rum- m-w l .fXlO-foo t
long rhombu-s. 1411 ft'pI hIgh,
\\hl( h co uld be- ft'(l from
r-nher end 10 fin- In f'lghlPt 'n
dti ll' rPllt tim 'II Ions.



step up to the best•••

HIGH rOWER? Our rA-75 power amplifier is the
champion! Ruggedl y built to give years of dependable
o pera tion in cont inuous duty repeater se rv ice.

Mark 3C repea ters and control lers have no
equal in performance. Both units feature
auto patch. reverse eutoparch. autodlal. 13
M orse messages and a total of 39 func -

tions. Both fea ture mtc rop rocessor con trol
and both have been proven in t he f ield fro m icy

Alaska to tropical Bra zil. A Mark 3C superconrroller
can make ",n y rep eate r a super per fo rmer. Th e Mar k

3CR repeate r i s in a class by itse lf. It combines superbly
designed Rf circuitry in one handsome package. It is

without d oubt the world 's most advanced repeater !

LINKING? The lR· l is also available wi th
co n tro l ci rc uitry for Li n k Transceiver
o peration. Now lin k repeater si tes with the
flexible control ca pa bili t y you 've always
wanted .

Wi thout doubt lR- l Is t he repeater val ue lead er! Co m pare its
o ut stand ing performance with any rep ea te r -- then lo o k at
its price. lR-I featu res include Ind ividual d ie-cast shielding
of recei ve r and t ra nsmitter p lus a sepa rately sh ielded
o -stage receiver prefilter for peak performance in
harsh RF environments • From panel metering of
all v ital functions · CW ident i f ier • Sy m metr tc
hard limiting for clean natura l audio • Lo w
power MOS control logic • Even the
ca bine t is i ncluded -- just plug in and go!
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Trying his fist in American Morse code at the 1980 meeting of
the Southern California Chapter of the Morse Telegraph Club
may have brought back memories to Don of operating a five
brock-long telegraph line which he and a friend constructed
in 1910.

ly states that It is not be
cau se of h is own efforts but
those of scores of hi s
friends and fellow Dxers
who cooperate by advising
each other ..."hen a new
count ry becomes available.
Don says the game is not
what manv people thmk.
One alw ays helps one's
co rn pentors . w hen Do n
wav vacation ing In Palm
Springs. o ne o f h is OX com 
petuors telephoned him
about a new station on Ro
vill agi aed o Isl and Don
dro ve s€'vera l hou rv 10 get
back to hi s home stat ion,
and, thanks to his fr iend's
t ip, made the contac t tor it

new countrv

Items

• In Oc tober. 1900. Do n.
along WI th ten other ham ...
ed itors, and wnterv, wa.. the
gue..t of the Pl'oplt' \ Repub
lic o f Ch ina for 17 days of
sightseeing and vemina rs
That made 91 r ount ticv viv
ited, and he operated ama
teur radio In most o f them

• Duri ng h is hfenmo. Don
has devi sed over 100 im
provementv in amateur ra
dio equipment wh« h have
been accepted and m anu
factu red by va rious com 
names.

• At least o nc e a vee r and
somet imes as manv as fo ur
times ,1 yea r, Don conducts
an OW'n ho uve at h is Rad io
Ra nch Radio a ma teurs
with less de-luxe stat ions o f
thei r own come to t h€' Palos

Verdes peninsula and V IPW

w ith amazement a reallv
superb ham ins tall ati o n
Don is very grac ious about
accep t ing reque sts from
ham radio c lubs to bf> their
guest speake r and alwavs
pro vides great entertai n 
ment
• when mtervicwed in the
earlv twent ies, Don ..aid ,
"Amateur radio for me till
ninety," H(' ha.. only five
ypars to go to achieve that
goa l
• When interviewed by the
LO'> Angeles Times in 1979,
Don sta ted, "Clicking the
key and ta lking to radio
ham.. evervwhere In the
wor ld is [uvt as t'xcitmg to
me today .1<; it w as when I
w as a kid "

With that kind of enthuvi
acrn after n years of hem
m in g and Wit h a lifet ime of
ext raordi nary a chieve
mente in wrrelev, end radio
behmd him. there" only
o ne- w ord adequat e to de
scribe Do nal d Cf a re
Wallace: Superham' .

•

MULTI-BAND ANTENNAS
7131 OWENSMourH AVENUE , SUITE "63C

CANOGA PARK. CALlF. 91303
TELEPHONE: CZ13 1 3"1-5"60

The only multi -bend amateur radio antenna designed
specifically for use on ocean-going boats and In areas
close to the ocean.

• Non-magnetic stainless steel mast with nickel-ch rome pla t ed
fittings give the best protection against salt water corrosion .

• N o switches of any kind-no moving contacts to corrode. ever!
• F our amateur bands without changing coils- 10, 15, 20 and 40
meters. PLUS, add the Spider'''' Ada p ter coll a r and special resonators
for commercial marine frequencies a nd you have SEVEN bands at
your commend at all times without a ny switch ing or cha ng ing coils.

• Less than six fed high so it can be stem-mounted on the transom
for an easy installation.
.Approxim a tely 50 ohm base impedance -requires no antenna
tuner in the transmission line.

• SWR is approximately 1:1 at all selected resonant frequencies .
• E a ch resonator is tuned to the desired portion of t he band by a
tuning sleeve which slides over the outsid e of the resonator.

• At:t:esso,ies 10' ""a,'ne Use - Stainless steel and corrosion
resistant ball mounts, angle mounting brackets, stud mounts
and qu ick d isconnects. R G 58C /U coaxial cable with non-contam
ina t ing jacket. Coaxial fittings. Copper foil ground strapping .

• A note or phone ca ll
will get you full infor
m a t ion and price s - in
clude p h one n umber.
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WACOM
DUPLEXERS

Our E_clusive Bandpass-Re ject Duplners
With Our Palenled

BpBr CIRCUIT®FILTERS
providll$

• superior pedor
mance. especioilly
at close lrequency
separation .

Modelsavai lable lor
ill commercial and
him bi nds wllhin
the frequency
range 01 40 to
960 MH t . ..79

TELEPHONE
8171848·4435



THESE COULD BE THE
KEYS TO YOUR FUTURE

Unlock all the potential of your
Commodore 64 and VIC-20' with
RUN.

Explore ... Expenment ... 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:

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

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

machine work smart .
• Unique applications broaden your scope.

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

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

groups of com puterists today.
Enjoy the benefits of this with

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

RUN today and get a 13th
issue free with your prepaid
order [check or credit card!
of only $17.97. Send in the
coupon or call toll free

1-800-258-5473.

Send me a subscription to RUN for only $17. 97 per
year. 1 understand that with payment enclosed or
credit card order 1 will receive a FREE issue making a
total of 13 issues for $17.97. Save $2.00 off the basic rate!

o CHECKIMO 0 M C 0 AE 0 VISA 0 BILL ME

card s exp.date _

signature _

~,-----------------

- =- - - - - - - - - - - - - - -



FEED IMP.: •• •.• •. • . • 50 ohms
ELEMENT LENGTH: .• •• 46 ft.
BOOM LENGm: .• .•.•• . 42 ft.
WlNDWAD: . • •. •. . •. 12 sq. It.
GAIN: • ..• .•• . •• .• . .• . • 7.2 dBd

VS\VR: . • . •. •• •. • • . • • . •. • . 1.5:1
: .. .. ••.. •. • •. . .. •.. •. 20dB

!:::::::::::;. Jsp~eclficatiOns: (40M4)
FREQUENCY . . . . . 7.0-7.3 MHz

electronics, Inc.
FullLine Performance

68 73 Magazine · December, 1983



Attention
radio

amateurs!
REACH OUT. REACH W-A-A-A-Y OUT

with the
OX HIDDEN ASSET LOOP ANTENNA

This high performance. low-cost, do-it-yourself loop antenna IS

designed for indoor installation. Ideal for an attic. closet o r any
location where space is a factor. It's simple and quick to build and
you 'll be plea sed with the rema rkable results. For complete instruc
tion s and d iagrams, send check or money order for $12.50 to:

8-LEVEL ASCII
TELEPRINTER

SALE!

Model 33ASR SF
Good Working Condition

201-668-1224
609-234-8900
404-934-9333
817-640-0900
312-595-4910
213-728 -7473

Now

$300!
Code: ASCII
Speed: 10 cps. 100 baud.
Interface: 20/60 rnA•
EIA optional
Data Set Optional

From RCA Service C ompany.
Nationwide Service Avai lable.

p lus tax and shipping.

Write :
J. H. Bell
RCA Service Company
Bldg. 204-2. Route #38
Cherry Hill , New Jersey 08358
Or ca ll col lect the RCA Data
Services Region Office in
your area:

Hen

New York
Ph iladel phia
Atlan ta
Dallas
Chicago
Lo s Angeles

FOl< Tango titters are better because o f their discrele
crysla l (not monolithie) construction, This makes
them $lIghtly larger than YK li lter5 so they are
patched Into the circUit with short lengths of coax.
InstaUallon is easy-no dril ling or circuit changes
Order with ccotceoce

COMPlETE FILTER KITS - $60 EACH

AM-FT2811 (6000Hz &.odwldlhJ
SSB--FT2IOll(l800H:r); FT2809(2100Hl.)

CW-fT2801 (2S0Hz); FT2802 (400Hz)

For superior perlormar'lCe at lower cost. use top
rated 8-pole FOl< Tango crystal lilters to lill the
optional spots in your rig For example, our 1BOO Hz
fT2808 equivalent 01 the YK88SN ha.6OI6dB shape
lactor ol1 r compared with 2.0. aproceol $55vs$63.
and sq~rer shoulders at the top With steeper skirts
eume way down to more than -8Od BI

For more pleasant audio use our 2100Hz lor SSB
andlor ou r lllXlOHz lor AM ,For CWoou.400Hz unit is
better than the YK88 C. while our 250Hz is sharper
!han the YK88CN

BIGGER IS SETTER!

TS430S FILTERS

Kitsincludeall needed cables. parts. detailed Instruc
tions Sp«tfy !he' Iype(.) des'red:

ShiPPing SJ per 0f'deI". ($5 air). FL Sales TIll<~.

ONE YEAR WARRANTY
GO FOX-TANGO-TO BE SUREI

Order by M.ll Of'Telephone.
AUTHQRIZfO EUROPEAN AGENTS

Scafld""''''' MaCAOTEC,M~_ 28.
3:200. SAndIljord NORWAY

0tl'00Ir- lNGO Il,lPfX Poeltad>~ 49.
D-«I70, In Slad!. W GERMANY

•

H. STEWART DESIGNS _".
P.O. BOX 643 OREGON CITY, OR 97045

PLANS FOR 2 THROUGH IS METERS. • ...

Box 4118 . Greenvi lle. NH 03048
(603) 818 · 1033 .... . s.-

COMPONENTS..,.......__.
UW*" I *,,", _
I'l l ..... IM. ..... ..
JlCk_ NIl MIllI ' tlwft ,.....
J 'II. M_ ,arI' W d eltlll
Kn~bllnd ,hill CG~pl"l
M~"n com po"enll
Ill _ I ' .... ..... 1IC1On
PaHItl_ u-.. t ip ••,
1lniI'-n, up ••. I .. ,
T_, _, beMls. _.,
',"ns..ll,ng /R_ ,ng ClpKI\OrS
AI. VI' ilbln: c.rdw,1I _ e.F. Juhn.on

Hlm mlrlund _ Mdl••
,,",,"noll CutlllU - "''''''''9'

PROJECT PACKS
Do'ec1 '1'0'1IE~, ' NIUrec '"~ &e_lfllllOC W()1Il

GoAl FET 2 IIIl1er lll ..t " IM " ..Am",,"... 12J SO
Z M.tll 1'f••Amplititf 6!lol1
2 M.,., Canv.rlff J7,~
UHF 1711 ClII II"r""''''lI'Iil iel' ' ''''
UHF1711 C.I c.",* :u loCI
UHFlJlC.IIe VHFlTVIt.-l.- &CI loCI
23..~ .3 ~

~ b1. lite...-. 1&2.DO
FEr DIp D.eIU'lor 52 ,5D

OTHER KITS
Cfti1 CMl l"rlClOCl I"r_u./(IKU_ Il_ .7111
"",,,ill e-",... o..~. U t .' . A ' I ll ' "lI
Splil lIiItl S,eectlI'I'KlSHf 69 ~
SIIl¥tSqll'lk:' .9 ~
R·X Hoou BrIO" 33_5
l Me111 2550
~ Met.- DRP "tfloe"".. l Dl ,95

• SI\lrllloIIoil & ><.1""""9 $2 50 •

1983 Catalog 50 cenls
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lim Nor~iIfd

Courage Ceuer
.1915 Golden Valley Road
Golden V,f lle y MN 5~421

Courage for Would-Be Hams
Here's the inside story of how a worldwide network of hams

is helping handicapped people get their licenses.

Blind HANOI-HAM member. Maureen Pranghofer KFOf, Min
neapolis, is a student coordinator for the system. Though she
feels amafeur radio is an exc iting hobby, her gu ide dog Allen
isn't always fhat ttv itted.
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Blind HANDI-HAM Dick Eichhorn KBOAf. , M inneapolis, is
activities coordinator and station manager at the sy.~tem 's

headquarters at Courage Center in Colden Va lle y, Minnesofa.

suburb of C o lden Valley .
People with phys ical dis

abilit ies interested in ama
teu r radio generally join the
system after hearing about
it from fr iends who are
hams o r reading about it in
amateur rad io publ ica tions.
After co n tac t ing system
headquart ers. prospective
students are matched with
experienced members l iv
ing in their areas for one-to
one inst ruct ion and co un
seling. Students are al so
loaned study materia ls and
equipment. In return ,
they're expected to have a
genuine desire to become
amateur radi o operators
and must earn their own
licenses.

Once st udents o bta in

excitement of making new
friends around the world
through amateur radio .
Among the organizat ions
worki ng to teach d isabled
people how to become
hams i s the Courage
HANO I-HAM System .

The ' Co u rage H A N D I
HAM System is an interna
tional network of able-bod 
ied and physica lly-disabled
hams dedicated to helping
people with handicaps ex
plore their interest in am a
teur rad io an d assisting
them in obtain ing or up
grading their license s
Headquarters for the sys
te m is Courage Center. a
United Way-affi liated reha 
bilitation organization lo
ca ted in the Minneapolis

- ..

allergic to almost every
thing?

More and more people
with physical disab ilities
are discovering the fun and

W ou ld it surprise you
to learn that your

next Q SO could be with a
blind person. someone in a
wheelcha ir. or a man who is



During a typically busy morning at sys tem headqua rters, (L to
R) John BafJws KOBFU, M inneapolis, and Malco lm M ackay
III N08QC, M inneapolis, check in with the nets while Rex
Kiser WC1CLU, Edina, Minnesota, " talks" to a hearing
impaired ham on a TTY hooked up to a standard transceiver.

their Novice licenses, they
can en joy m any other bene
fits o f being HANOI-HAM
members: part icipating in
regularl y schedu led nets to
meet other members, enjoy
ing the fellowship of other
hams whi le im proving thei r
skill s in contes ts and " Rad io
Camps," receiving inst ruc
t ion to upgrade thei r l i 
censes, and enjoying the sat
isfact ion of i nt rod ucing
other people with physical
disabi l iti es t o a mate u r
radio.

The Cou rage H A NOI
HAM System wa s fou nded
by Ned Carmen WOZSW
and other interested hams in
Ro chester, M innesota, in
1967. Carmen, who had long
been fascinated w ith the
idea of organizing a network
of handicapped radio opera
tors, fin ally decided to act
on his idea fol lowing a thun
derstorm watch in Roches
te r on April 30 of that yea r.

During the watch, Car
men asked two Catholic sis
ters in Rochester, Sister
l auren Weinandt W NQRRJ
and Siste r Jud i th Simon
W NOQVN, to activate their
respec t ive sta tions , " Sky
Wave" at St. M ary's Ho spi
tal and " The Voice of Assisi"
at the Assisi Heights con
vent, and join in a weather
watch.

The w atch worked so well
that Carmen invited the sis
ters to help o rganize the
" M inneso t a H ANOI -HAM
Sys te m. " A 14-member
steer i ng co m m ittee w as
formed whic h met on the ai r
every week to suggest pol
icies and d iscuss problems.
Th e st ee r i ng co m m ittee
soon became the system 's
board of d irectors, with a
six -m em ber mana gement
committee serv ing as its
chief o fficers.

By the fall of 1%7, the
system had helped fo ur new
Novices receive their l i 
censes. In Septem ber of that
year, Carmen was ho nored
by the Rochester Cham ber
of Com merce for teaching
amateur radio to home
bound people and obtaini ng
equipment and t ransporta
tion for them . His work also
earned him t he "Good
Neighbor" award, given by
WCCO, a clear -channel
com merc ia l rad io sta t ion in
Minneapol is. By that t ime.
the system had ten students
enrolled.

As time went on, the
Minnesot a HANOI -HAM
System gradually began to
make a name for itself. In
1968, the Piconet (Public In
formation Conven ience or
Necessity Network) and the
Roc hester Amateur Rad io

The Courage HA NOI-HAM System sealed this Century 21
transceiver into a stainless-steel box so it could easily be used
by Bill Savada N5FLY, Falcon He ighrs, Texas, who is dan
gerously allergic to the plastic found in most equipment.

Club invited the system to told the bl ind people which
co-host thei r winte r Ham - way to go "
fest. By the sum mer of 1969, Once the system became
the sys t em made it self known to the amateur radio
known to the nation's arna- community, it grew steadi ly
teur radio o perators when as more able-bodied hams
26 of its severely disabled volunteered to be inst ruc 
members took part in the tors and more people with
National ARRl Convent ion disab il it ies eagerlv signed
in Des M oines, Iow a. on to learn the ho bby. Be-

Sister Al verna M claugh- fore his unt imely death from
lin WAOSGJ. Minneapo lis, a heart attack in 1972, Car
Educational Services Coor- men, w ith the support of
d inator fo r the system, was a severa l individ uals, com
m ember of t he group that panies. and organizations
attended the convent ion, throughout Minnesota, ex
and she wrote about the oa n d ed h i s Mi nneso t a
experience in a recent issue HANOI-HAM System into a
of the system 's " HAN OI- network of 70 students and
HAM W orld" new sletter: 240 disabled and able-bod-

" The great HANOI-HAM ied m embers.
caravan lef t for the Nat ional To fu rther expand its SN

ARRl Convention in Des vices and streamline fund
M o ines at 7:10 am on Friday, raising, the system affiliated
June 20, 1969 . ten-meter itse lf w ith Cou rage Center in
handi-talk ies w ere in each 1974. The organ izat ion now
vehicle so we cou ld commu- boasts 3160 members in all
nicate with each other when 50 states and 27 countries
necessary . Bu t the real story of the

" . T he H A N O I-H A M Courage HANO I-HAM SYS
displ ay at the convent ion tern is its disabled members
wa s adorned w ith promo- who have unlocked the door
tion a! posters expla in ing the to a bro ad new world
steps, in pi ctures, of how a thro ugh amateu r radio
HANOI-HAM member gets • Ham s chewing the rag
his amateur ticket From with Maureen Pranghofer
the com ments of the guests KFOJ , Minneapolis, never sus
who sto pped by, we had the peet she's b lind, and that's
n icest booth there . just the way she likes it.

" . The H A N OI -H AM " W hen people talk to me
System w as the ta lk o f the on my rig, they can't see that
convent ion. Hams who w ere I'm blind, " says 26-yea r-old
blind pushed wheelcha irs Pranghofer. " Because of thi s,
and the hams in wheelchairs they're generally more re-
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"

.. - ....
Long-time HANOI-HA M member Jim Mowery KOZWC (le t!),
Fargo, North Dakota, who has cerebral palsy, checks out a rig
at headquarters while Dick Eichhorn KBOAE hefps out.

faxed and relate to me rathe r often as I can," she says .
than to my disability." "Ama te ur radio is a sa tisfv-

Pranghofer was intro- ing hobby for disabled peo
duced to the system when pie because it's something
she was a sophomore in high they ca n do that many able-
school and was so captfva t- bod ied people can't."
('<I by ham rad io that she She adds that her involve-
earned her Novice license ment in the system has re
after only two months of in- wa rded he r in many ways.
tense studv. " The Co urage HANOI -

" I learned my code from HAM System got me started
braille and memorized II al- in amateur radio by provid-
most overnight," she said . ing me With the equipment,
" The electron ics theorv was Instruct ion, and encourage-
tougher beca use I had to ment I needed," she sa id.
memorize it f rom tape " Now that I' m the student
recordings" coordinator, 1 enjoy the

Nowadays, Pranghofer, challenge of turning other
the proud owner of an Extra- d isabled peop le on to ham
class license, works full -time rad io "
as a student coordinator for • M arlin Gilman W AOAUX
the system, while sharing has used a wheelcha ir for
housework with her hu s- over 30 years because of se-
band Pau l, a computer ana- ve re art hrit is, but that hasn't
lvst who is himself disabled, prevented the 45-year-old
born without arms and legs. Earlham. Iowa, man from

" I don't get on the air as making ox contacts in 50
often as I used to, but I try as countries.
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" A m at e u r ra d io has
helped me socialize with
others and genera lly be
come more invol ved in life,"
he says.

A next-door neighbor in
t roduced Gilman to amateur
radio in 1%0, and he has
since progressed to his Ad
vanced license, operat ing a
station on his family's farm ,

" I' m ac t ive on al most
every band, and I check in
w ith various nets all day,"
he says. " I en joy Sl ay ing in
touch with old frie nds and
m aking new ones"

But ham radio isn't all fun
and games for Gilman, who
takes hi s obl igat ion to pu b
lic service seriously.

" Back in 1967, M issouri
was hit by a heavy snow
storm and cars and t ruck s
were getting stuck left and
right." he said . " I helped re
lay emergency ca lls to the
po lice from motor ists and
truckers,"

Gi lman credits the system
with allowing him to join a
growing family of disabled
and able-bod ied hams

" The people on the air are
wa rm and friendly and I get
a big kick out of chewing the
rag with hams all over the
world." he says " The Cour
age HANO I-HAM System
has opened a world to me
that accepts me for what 1
can do and ignores wh at I
can't do"

• Am ateu r rad io is even
m ore importa nt to General
cl ass Bil l Savade N5FLY, Fa l
con Heights, Texas, becau se
it helps him ease the isola
t ion of living by himsel f in a
porcelainized stainless-steel
trailer located in a sparsely
inh ab ited corne r of the
state, 60 miles south of
Laredo. He can't live in a
city, becau se it would prob
ably kill him.

Savada has universal al
lergy, which br ings on vio
lent , often dangerous, sei
zures when he's exposed to
everyday mater ial s most
people take for granted,
such as synthetic clot hing,
cosmetics, plastics, pollen,

ai r and water contami nants,
and a ho st of others,

In 1979, the ARRl put
Savada in touch with the
system because he faced a
tremendous obstacle: He
couldn 't operate standa rd
radio equipm ent because
he's all ergic to the plastic
found in most rigs.

System director Bru ce
Humphrys Kf)HR, Minneap
ol is, w ith the help of severa l
Twin Cities area engineers,
companies, and organiza 
tions, designed a non-aller
genic st ain less-s tee l box
with stainless-steel control
extent ions into which he
sealed a standard trans
ceiver. The box was shipped
to Savada in March, 1980.
Over the phone they agreed
that Savada would test h is
rig by attempting to co ntact
Humphrvs at 11:00 am that
Apri l 1.

" I was really worried,"
Humphrys sa id . " I was wor
ried about whether we 'd
sea led the box tight enough
so Bill wouldn't react to it ,
worried about whether o r
not the box had been dam
aged in transit, and worried
about whether or not the rig
wou ld overhea t and blow
up!"

But sud denly, a slow,
st rong, steady st ream o f
code came over the air . It
was Savada. signaling the
end of his total isolation,

• The Cou rage HA N OI 
HAM system is always look
ing for new members, ei ther
di sab l ed or able-bodied .
Able-bodied hams are need 
ed to serve as one-on-one in 
st ructors and to help set up
rigs and antenna s for dis
abled members.

In addition, people wi sh
ing to clean out their base
m ents o f o ld o r surplus
equipment and parts w il l
find a ready taker in the sys
tem, which rel ies heavily o n
donated equipment. For in
formation, contac t Bruce
Humphrys, Director, Cour
age HANOI-HAM System,
3915 Golden Valley Road,
Golden Valley. M innesota
55422, (612}-588<l811 .•



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

THE N2NY HAM RADIO COURSE O N V!DEO TAPl:

Ham Masted'apeS

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 Carefully worked-out demonstrations on video avoid
the problem of getting complex gadgets to work on
command in front of a class.

o Working examples of every ham
rad io component, device, or system
covered in the FCC guide can be
clearly underetood.

.. 10 1

c: 1963 N2NY ProdUC1.ll;lflS, Inc

•



HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

•

•••• 0 ' • .

Hustler's new 6-BTV six
bond trap vetcot fixed
station coteooc o ffers
01 bond coercuon
with uorctcbeo con
verserce. The 6-BTV
o ffers 10. 15. 20. 30.
40. and 75/80 meter
coverage with ex
cellent bandwidth
a nd low VSWR. Its
durable heavy

gauge """"""construction with
fiberglass trap
forms and sta in
less steel hard
wore ensures
k::lo;;J reiabllty,

Thirty
meter kits
(30-MTK)
for 4-BTV
and 5-BTV
are also
available,

The RC·8 50 Repeater Ccntrcuer IS creating a New Breed 01 repeaters. Providing Ihe
ultimate in reliable. versat ile communication, w ith Ihe most advanced repealer
autopatcn available. and synthesized linking 10 other repealers.

Its mailbox, informative 10 an d ta il messages, and user signal d iagnostics make it
your group's " In/ormation Cente r".

Plus two-tone paging, site atarms, and remote control tuncucns, With remote
metennc 10 let YOu troooresncot yOUl system trcm home, And us bUIII·,n tune 01da y
clock and Scheduler have re-defined the mean ing otvautcmunc'' control.

The RC-8S0 controller is remoteiy programmable with Touch·Tone commands,
and rs avaue bte with life-like synthesized speech loran idea lhuman interlace.
And irs upgradable through software so in. never become ccsorete.

Commun ication, informat ion , signalling, cont ro l .
The New Breed . . .

MAKE YOUR REPEATER A WHOLE NEW ANIMAL

WITH THE AC·8S0 REPEATER CO NTROLLERace :::~:'e~

Call or write 10' detailed specilications controls, inc.

10816 Northridge Square. Cupe rti no, CA 95014 • (40B ) 749-B330

BEEPERS- --- - -

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

BBJ:J1BBS AJlIl: A
I'AXSCAllJ BXCLUSIVEI

17 TOU HAnN'T KJ:UD OUlt aZERlll
YOU'D Not LISTZlfDI'GI

Bp·4 "Tho p!<o" IlUJ'E.Il 1J'·3 "Tl>ollf1C1noJ ' Il&U'lI:R
• 1711 olJ.I ,"u...... bW'. __ A
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TI 99
TRS-8OC
VIC·20

Apple
Atart
Commodore 64

... 113

~Jnc

Announcing also, Amtorsoft for
the C64, VIC-20, and Apple.

I VISA

COMPLETE SALES & SERVICE.

The Interface by Kantronics

for:

Call for package deals or "one of
a kind" ; 1-1114-535-2432

Sohwore • Ht:vdwort • Telecommunication

The ComputerSpecially StoreJ nc

428 Central Ave. Johnstown, PA 15905

AN AUTHORIZED KANTAON ICS DEALER

Don't min our 30 meter excitement.
HUSlliR -

STIll THE STANDARD OF PERFORMANCE.

• • ~_ ..... c . . ....
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COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

EXCWSIVE 1 YEAR LIMITED WARRANTY! COMPARE!
*'THE 4000 SERIES

PC5-4500 6-m FM Transceiver

PCS-4800 1Q-m FM Transceiver

COMING SOON
PCS.-4200 11/4-m FM Transceiver

PC5-300
2m Handheld

FM Transceiver
142-149.995MHz

• WIDE FREQUENCY COVER AG E: PCS·4OOQ
covers 142.000-149,99 5 MHz in selectable steps
015 0r 10 kHz . PCS-4200covers220.000-224 ,995
MHz in selectable steps of 5 or 20 kHz . PCS-4300
covers 440.QOO.449.995 MHz in selectable steps
of 5CM' 25 kHz. PC5-4500 covers SO.QOO.53.995
MHz in selectable steps of 5 CM' 10kHz. PCS-4800
covers 28,()()()'29.990 MHz In selectable steps of
10 0r 20kHz.

• CAP/MARS BUILT IN: PCS-4000 includes cover
age 01CAP and MARS frequencies.

• T1NYSIZE : OnIy 2'"H x 5.5"W x 6.a-D.COMPARE!

• MICROCOMPUTER CONTROL: At the forefront
of technology !

• UPTO 8 NONSTANDARD SPLITS : ljltimatever
satility. COMPARE!

• 1&-CHANNEL MEMORY IN TWOS-CHA NNEL
BANKS: Retains frequency and standard Simplex
or p1us-'minus offsets. Standard offsets are 600 kHz
for PCS-4000, 1,6 MH z for PCS-4200. 5 MHz for
PCS-4300, 1 MHz lor PCS-4500, and 100KHz tor
PCS-4800.

• DUAL MEMORY SCAN: Scan memory banks
el thefseparatelyor together, COMPARE!

• TWO RANGES OF PROGRAMMA BLE BAND
SCANNING: Lim its are quickly reset. Scan the two
segments either separatelyor together. COMPARE!

• FREE AND VACANT SCAN MODES : Free scan
ning stops 5 seccocs 00 a busy channel: auto
resume can be overridden if desired . vacant
scanning stops on unoccupied frequencies.

• DISCRIMINATOR SCAN CENTERING (AZDEN
EXCWSIVE PATENT) : Always stops on frequency.

• TWO PRIORITY MEMORIES: Either may be
instantly recalled at any nme. COMPARE!

• NICAD MEMORY BACKUP: Never lose the pro
grammed channels!

• FREQUENCY REVERSE: The touch of a single
button inverts the transmit and receive neoueoces.

no matter what the offset.
• ILWMINATED KEYBOARD WITH ACQUISITION

TONE: Unpa ralleled ease of operation.

• BRIGHT GREEN LED FREQUENCY DISPLAY:
Easily visible. even in d irect sunlight.

• D1GITALS 'RFMETER: Shows inooming signal
strength and relative power output.

• BUSY-CHANNELANDTRANSMITINDICATORS:
Bright LEOs showwhen a channel is busy and
whenyou are transmitting.

• FULL 16-KEYTOUCHTONE " PAD: Keyboard
funcllons as autopalctl when transmitting texcept
in PCS48(0).

• PL TONE : Optional PL tone unit allows access to
private-line repealers.Deviation and tone frequency
are lullyadjustable_

• TRU E FM : Nol phase modulatiOn. Unsurpassed
intellig ibility and audio fide lity.

• HIGH/LOW POWER OUTPUT: 25 or 5 walls
selectable in PCS·4000; 100r 1 watt se lectable in
PCS·4200. PCS·4300. PC8-4500. and PC5-4800.
Transmitter power is ful ly adJustable_

• SUPERIOR RECEIVER : Sel'\SltlVlty is0.2 uvor
better for 2O-dB qUIeting. Circuits are designed and
manufactured to rigorous specifications for excep
tional performance,second to none. COMPARE!

• REMOTE-CONTROL MICROPHONE: Memory
A-1 call, up down manual scan, and memory
address functions may be performed without
touch ing the front panel! COMPARE!

• OTHER FEATURES: Dynamicmicrophone, rugged
built-in speaker, mobile mounting bracket. remote
speaker jack, and all cords. plugs. fuses, and
hardware are included.

• ACCESSORIES: CS-7R 7-amp ac~supply.

CS-4.5R 4.5-amp ac power supply, CS-AS remote
speaker, and Communications Specialists SS-32
PL lone module.

• ONE YEA R LIMITED WARRANTY!



SCA100 SPECIFICATIONS
Po.,., Output 100 Warts
AF Input Power lor fu ll output: 4(JW, (SCA100); Of

Hm, (SCA1QO.10)
Duty Cycle: 100% Continuous
Frequency Range: 40&-512 MHz
Voltage'Current 13.6YOC nom. 15Atyp. (SCA1001
Size: 1QVr "H x 19...... Panel. 9 " Deep.

Call or write lor details

AC Input: 115/230VAC nom. (1(X)-13OV on 115V lap.)
DC Output: 13.8V nom.
Max Output Current: 25A (100% ConI.); 30A (Int.)
Regulation NL to FL.: O.8V typo
Ripple: 1(x)-15OmVpp typo
Metering: Output Voltage & Current
19 -- Rack Mount. r H. 25 Ibs.

.M••slw FtNfOoI'H0n8nt Translotmef combined with a unique low
dlsslpatlon regulator provides eKceHent regulation and ripple rejec
tlon without the usual hlflh heat dissipation series r8gutator.

.Ower.c~ ProteetlOll Clrcult

• RF Bypall Relay doubles as RF triggered TIA relay for trans
ceiver use.

• Unusually TIght RF ShIMdIng-elimina fllS I'e/)' common "stray Rr
problems.

• Une.r Mode Option - lor sse or AM.

SCP30 HIGH CURRENT 30A POWER SUPPLY

The SCP30 is the companion supply for the SCA100
Amp.. but It may be used for any application requiring an
extremely heavy duty 25-30A conI. duty supply.

•
•

•

•

UHF POWER--

•-"------~ ...

•
•

•

• ':r:P3'
.OWn SUP Pc >

•

•

Behind the panel heat
Sink permits use in
secure cabinet with
locking front door
witho<Jt loss 01 coa
ing effectiveness.

•

nr

•

••

<>..

1055 W. Gonnantown Pk,&12. Norriatown, PA 19401 • (215) 631-1710 • Tolox: 846-211

•
• • \; ,.__ M. _

• • • •• • • •

$"HHRUlI/I COINMUNlCA"DNS ..

•

The first Amp really designed
"from the ground up" for
True 100% Dutll ~cle!

SCP30

IOO7f/

SPECTRUM
~tpUt't

~, '<J,

_Automatic High VSWR Protection-amp goes 10 " Bypass" mode lor
VSWR>3:1 , and automatically "Resets" up to 4 times before latching
off. Prevents needless trips to the repeater si te lor momeot8ry faults.

.Autam.t1c o..rtempetlture Protection-amp switches to Bypass
mode In the unlikely case thai It begins 10 ovemeal. A!.lloreset when

000"
• Automatlc Amp Bypass It power s upply lhould I,"- permits

"stralghl l hrough" exciter operation on battery backup power,
_"-n DC Volt.ge Protection
.LED SlItus IndleatOl"f fOf RF Output, VSWA al"ld OYerIemp Shutdown.

Front panel VSWR Reset button.

MANY UNIQUE FEATURES

The SCAHIO 100 Watt 440 MHz Power Amp & Its companion power
supply __ spec:llle. lty designed lor .btoIutely 100% Continuous ~
pMt. or Bu . 51.lIon Duty-I.... ......,.Qowrl~ lor hours, or --.
monlhl; . 1 • tim.. H Is definitely not Jus' anolIN, "mobil. amp" bolt"
' 0 • raCk panell Both unll$ USI the llnut quality high power compo
nents .~.1I . b1., . Iong with very heavy duty mechanic,. ConslructlOfl.

A massive " deep l in" heal sink is used along with a high ell iCiency
forced air cooling system. This Is lar more elfeel ive than normal COIl

YeCt ioo cooling. Even siler hours of key-down operation, the heat sink
Is only slightly warm ! This ensures years 01 trouble-tree operation,
even in high ambient lemperalure areas. Excellent cooling is the key 10
success lor any high power amp, and an area wnere competit ive units
are sadly lack ing!

'lf$CI,.. SPECTRIJItf COItfItfIJNICATIONS



Ron Toller- W04L, el(-Kf4E.O
PO Box 23482
Ft. Lauder-dale n. 33307

Micro Power for the DXer
This TRS-BO program w ill help you cure that DXCC fever.

"'-GInl .
"llC£NI1'" ,-.
",0"".
1Al.£<l" ' C I ......".
_.~

..'E<;><aHlln:,~

-..nu ,...
• 7_
~
5 .... 1..

... DA..... , ..

"""o. 'R' n

out O Sl,s or o the r QSO s
while running.

The program as listed is
the alphabetical sort by
prefix; by changing lines
190 through 250, the pro 
gram wil l alphabet ize by
co untry.

O ne thing mu st be noted:
The computer pla ces num
bers prior to letters Ii.e..
3B8, 7X2, 8Pb); in other
words. a ll count ry prefixes
start ing with a number will
be li sted prior to the alpha 
bet ical prefix ro utine .

This and my 2nd op make
OX work a pleasure; it also
save s time.•

."WI""....-n Of' co...'FIU • n

lSi ' " GR ' J> , _ OR ''' I> ne.. ~2M .. _ G. , J>

21. llR 'J ' "'.'J• "
227 on " • •• _ ••
2'" ........ 'J.
2.a " '.I>_u."
l'e ..',." ......

Fig. 3. Alphabetical printout b y country.

,..
••
'",~.".--.
~
,~

The active OXer needs a
way to rnomtor a count

o n h is count ries both
worked and confirmed. The
program included here is
idea l for a computerized
sta tion. The data can be in
se rted in any order and the
so rt port ion of the program
will a lphabetize the prefix
or the co untry.

The program is written
fo r a TRS-80, b ut it can be
modified fo r other comput
ers. The sort portion of the
program takes a litt le time
(abou t 5-6 minu tes for 100
count ries), but that affords
the operator time to make

-.01",""...."1:",,,
...0","..... 'N__Ul" ' ~ ,__....os
"' E.'D<n"".. ,..
_.~

.T. a.T<l5I ...
~

... 'TU1 .T"~

..~''''''"
••.".""-""i£" Of' CDU<TIO,ES _ 12

" .m
,~

,~.

••..,.~
~

.",,""

Fig. 1. A lphabetica l printo ut by prefix.
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Fig. 2. Program listing, alphabetical sort by prefix, Fig. 4. Line changes necessary fo r alphabetical sort by country.
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Robert Schlegel N7BH
2302 286fh 51. fa5f
Roy WA 98.580

Warning: Your Time's Up!
Don't get taken by surprise. This timer add-on
will tell you when to ID before it's too late.

Fig. 1. 7447 or 7448 connection diagram.

18 73 Magazine · December, 1983

Fig. 2. BCD-tOo7-segmen t de
coder truth table.

3. to obtain a fl ashing nine
count, pins 1 and 2 of U1A
are connected to pin 7 (input
A) and pin 6 (inpu t D) of the
decoder. At the e ight-cou nt.
pi n 6 goes high. Since pin 7 is
low at this t ime, no th ing
happens, However. at the
nine-count. pin 7 also goes
high. W ith both pins 1 and 2
of U1A high. pin 3 goes low,
forcing U1 B pin 11 high
wh ich in turn is connected
to U1( pin 4,

At thi s point. we need on
ly to provide an alternating
high-low logic input to pi n 5
and the job is done. Fo rtu 
natelv. the once-per-second
pulse at the output of IC2
pin 11 in the timer counter
cha in provides the perfect
source. W ith U1C pin 4 high.
and a high-low input to pin
5, pin 6 will go low and
turn off the display once per
second,

If you prefer a two
m inu te warning, connect
U1A pin 1 to Vee w ith a 22k
resistor. This holds pin 1 high

Input

DCBA
L l L L
l L L H
l l H l
lLHH
LHLL
lHLH
L H H l
LHHH
H L l l
HllH

Decimal
o
1
2
3
4
5
6
7
8
9

the bla nki ng inpu t at the
desired time count. Note, in
Fig. 2, that decoder-input D
logic is low til l t he end of the
seven-count and then goes
high for the last two counts.
This high, used in combina 
tion with input A logic. can
provide a f la shing d isp lay at
the eight- or nine-eount as
desired.

All that remains is to con 
vert the input D logic source
to an alternating high-low at
decoder pin 4, This is done
easi ly w ith a single 7400
NAND gate. As shown in Fig.

atelv report my call. Fina lly,
I decided that a wa rning to
d raw my attention to an ap
proaching ten-eount w as a
necessit y. Fort unately, this
proved very easy to do,

Fi g . 1 . the co nnec t io n
diagram for the 7447/7448
decoder. rev ea l s t ha t a
blanking input is available
at p in 4. When a low is ap
plied to this pin , all seg
ments of the readout are
tu rned off , Therefore, apply
ing an alternat ing high-low
input to pin 4 will flash the
time co unt and provide a
v isua l warni ng o f an ap
proaching ten-eount.

The main problem w as to
f ind a logic source to in it iate

Ken Henry's ten-m inute
timer des ign ' ca ught

my eye as an interest ing and
worthwhile project. I Im
med ia te ly proceeded to
assemble this d igita l gem
and it has been counting out
the minutes without a flaw
ever s ince . Although to
some a timer m ay be con
sidered a minor conve 
nience. I find it very helpful
in c u tt i ng down o n the
report ing o f callsigns. Once
in ten minutes is enough!

However, I soon discov
ered that it is very easy 10

become overly depe ndent
on the ten-minute ala rm. Of
len I forgot to watch the
readout and " t imed out"
when 1 could no t im medi-



I:J,ASTRON
I~ CORPORATION

2852 Walnut Ave., Un it E
Tustin. CA 92680
(714) 832·7770

Conodion Distributor
Eosttom Industries, ltd .
451 1 Ches$woodOr.
Downsview, Ontario, Conodo M3J 2V6
(416) 638·1995

PERFORMANCESPECIACATlONS
• INPUT VOLTAGE: 105 · 125 VAC
• OUTPUT VOLTAGE: 13.8 VDC :t: 0,05 vohs

(Internally Adjustable: 11 -15 VDC)
• RIPPLE: less than 5mv peak to peak (tun load

& tow line)

INSIDE VIEW - R5-UA

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIGH QUAUTY • RUGGED. REUABLE.

RS and VS SERIES
SPECIAL F£ATURES
• SOliD STATE ElECTRONICAllv REGULATED
• FOLD-BACK CURRENT LIMITING Protects Power Supply

from excessive current & continuous shorted output.
• CRO'NBAR OVER VOlTAGE PROTECTION on an Models

excepl RS-4A.
• MAINTAIN REGULATlON & LOW RIPPlE at Ow Ine

..... v""'"
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MAOl: IN U,S,A.

....•.- .
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IC6, PIN 6

RIIOPTJ

Fig. 5. Circuit board.

_ -- le6, PIN 7

-1 .f--.-----'-,

,0 1DISC/

- - IC2 , PIN II

--- IC6, PIN 4

the origina l art icle along
with a later article" which
provides a circuit -board
design .•

References

·"'Stop TImeouts!", Ken Henry
K3VTO, 73, May, 19n; "A Three
Digit Timer For TIL Ill iterates,"
Ken Henry K3VTQ, 73, Novem
ber,1979.
,.. 'Stop llmeouts!' Revisited,"
Kenneth D, Williams WB3ELV,
73, septembef, 1978.

Fig. 4. Foil side of the circurt board and the connec tion
diagram.

to pin 14 as possible . (2 can
be any value between 1 and
10 uF and is required only if
the power supply is not on the
circuit board Connect (2 at
the point on the board where
the Vee lead is attac hed .

The K3VTQ timer is a ter
rific project for the aspi ring
builder. For those of you
who do not have a copy of
the May, 1977, issue of 73,
an SASEwill bring a copy of

D DL '~O lo~n

I

,.., ,,
, •r, • •,.~

• "-;l UI.V~IJI ' " ,
I,,"• ..J U'" f--I 2 2K(QI'T1

CI ' . -
"

~~
-:r

'"IO,.~ l~fl Polo" •."--'-
'0 u,d

Fig. 3. Schematic diagram of the display flasher. Logic in
dicated is with display off.

50 that when pin 2 goes high
at an eight-count. flashing
action will begin. Pins 9 and
10 are connected to ground.
or one pin to Vee, to force
output logic high. Avoid
floating inputs on unused
gates ,

See Fig. 4 for a PC board
layout. This circuit is so sim
ple that perfboard is proba
bly more appropriate. Be
sure to co nnect (1 as close

•VISA

' 2lo4 ,'H
12M 9:5
UI4.9'
U099S
1114 9:5

70/MBM 48

IW0l 3W in
lOW inpul
lOW input
lW0I 3W ,n
) W inpJ'

$63AO
'l76.95
$44.95

~i~lT 50-144 $189.95
MMT 144-28 $179 .95
MMT 432-28 ($) $269.95
!\.1MT 4J9.AlV $349,95
~tMT 1296-144 $339,95
OTHER MODELS AVA ILABLE
wri te for deta ils

SPKlrum Inlerftllionll , tee.

PMI Otnce BoJl. 1014S
Concord, Mus , 01742 USA. ....36

send 36C ~tamps Ior full details
of all our VHF/UHF items.

Pre-selector filters Pre--amplir.er$ Anten nas
Low-pass filters Transverters Crysta l Filters
varactor triplets Conveners•

POWER AMPLIFIERS
aU models include RF VOX &: Low Soise ax Pre-Amp!.
(roo pre-amp in MMU32-100)
1"'-'" IWW outpul ........U44-lfO-LS

I((JW ""'put MMU.4· 1(~~S

~w ""'put MMU 44 ..'llJ.S
:)JW""tpul """U.I+4·:JHS
ew ""lpul WdLl"'·~

trOW au.put ....MlA32-- I00 lOW input
YM-' ""Iput MML4J2 ·50 lOW inpu'
.lOW output MMUJ2.)J.L lW or JW in

126/1--12\18 MHz: C<>m~ .... .... W.lm t.... drtailo.

ANTENNAS (incl. 50 ohm balun)
2 ~l eter j-Bearns. 12.3 dBd gain
8 owrS Horizon') pol DS-2M
8 by8 Vertical pol D8-2M·vert
1250-1300 MHz Loop-YII!{Il 296-LY
70 cm/ MBM 48 575,75
70 cm/MBM 88 $IOS,SO

Add a tr ansvener or convener to )'OUr ex"tmi 10m. ern o r 2m equrpmentv.
Choose from lhe larinl \C'Iecl ion of module\ a' ;ulabk fOI DX, OSCAR,
B 1E. ATV_

TRANSVERTERS

WORK THE U.H.F. BANDS

Typica l rejection:
:t600 Ktll@l 44 MhZ. -28<1B
:t 1.6 Mhz@220Mhz: -40dB
:t5 Mhz@4 50Mhl : - 50dS

The solution to mosl interference, intermod . and desense
problems in AMATEUR and COMMERCIAL systems.

• 40 10 1000 Mhz , tuned to your IreQuency
• 5 large helical resonators
• low rtOI5e . Hl{lh overload resistance
• 8 dB cam- ultimate reecuoro 80 dB
• 10 to 15 vous OC operation
• Size' 1.6 x 2.6 x 4 75" exc. connectors
• FANTASTIC REJECTION !

Pnce - 579.95 bipolar w/RCA jac ks
Connector oouens: BNC $5. UH F $6.

N $1 0
SUPER HOTI GaAs Fe! option $20

• For tran$[ewer$ and repe.aler$· ... ,. ...U llR anC COMME RCIAL
• Automatoe ooeutlOll . .crvstal;lle $peed and amphlooe
• Small $Ile - WSV IflStallatO't • 1 10 1~ VllIlS DC
• 8 seIeCUl»e. reprOO1r~ble rne5sages . Nl:h uP 10 2 mon long
• W"lIll estee. anC ll"ogral'M'lell .,th \'OIl' rnessa~$1

M[l(IeI ID- 1. $39 95 u eoer ID·2 01 /210 to m,nute M-.er , $!>9 II!>
We olte'. complet e I,ne 01 I"nsm,n" .nd '.-c".S' s tripS
and synthesize,. to, am. teu, and comrneoCill uN

Re<l_t QUI" t' M CoIllatog ...110 . $2/01 UPS " " W",,· "'as/..cI Nl .nd VIS'" w~
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Blueprint for Success

Inle'face )[1(': Kan1 'OI'I'CS

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

The Inter face
RTTI'-CW-\.f' _\)'>II

CW 011 njill 11TH 0.. c:

I .E Kanlronice

!I I ! ! I I I

~Kantronlcs

THE INTERFACE

THE INTERFACE Is the original
Kantronlcs terminal unit that
broke through the barrier of
rnuttl-cornputer compatibility.
THE INTERFACE IS an amateur rno
dem for transcetver-to-cornouter
communication. With THE INTER·
FACE and Harnsott or Hamtext for
your computer you can send and
receive Morse Code. Radiotele·
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-comouter compatibility. and
low price for an unbeatable pack
age.
Suggested Retail '139.95

INTERFACE J I Is the new Kantronlcs
transceiver-to -computer Interface.
INTERFACE] r 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 (OS ability to dig out signals
In poor band conditions , and our new
tuning system even displays signal
fading .

X-V scope outputs and dual inter
face outputs ror VHF and HF cot-nee
nons make INTERFACE J [ compatible
with almost any shack. All three stan 
dard shifts are selectable and INTER·
FACE] I Is compatible with the IndUS
try standard Kantronics programs:
Hamsott. Hamtext. and Amtorsoft .
step up to state of the art In
computer.amateur communications
with INTERFACE J t,
Suggested Retail '269.95

For more information see your Kantronics dealer. or contact:
IIi Kantronics 1202 E. 23rd Street Lawrence, KS 66044



KANTRONICS SOFTWARE
Hamsoft.™Hamtext.™and Amtorsoft™

HAMTEXT is our advanced CW/RTTY/ASCII program
for tne VIC·20, COMMOOORE 64, and APPLE computers
HAMTEXT gives you the ability to store Incoming meso
sages In the computer's memory. transmit f iles directly
from tape or disk, and use your computer to Itsfullest
potential. Features like Olddle, Time Transmission, Text
rransmrssjon. 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 ofthe computer In mind.
Suglll!sted Retail .. , , $99.95

On January 27th, 1983, AMTOR, Amateur RadioTele·
type Over RadiO, became a legal mode for the amateur
service. AMTOR is an essentially error-tree rarnotete
type form Of communication. AMTORSOFT, xantron
Its' newest software package, glvps 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. AMTOR50FT brings you the newest
In computer-amateur communications at an afford ·
able price.
5uglll!sted Retail , , , '89.95

For more information see your Kantronics dealer, or contact:
III Kantronics 1202 E. 23rd Street lawrence, KS 66044



1DI11COMj NEW IC-745
._- -• - ~

J • •" .-" .,-" ''"r •
, ._, - ~_...- •••• • •

~
-• j •

.~

'.J •

• ec remew Compact . 3.5 to 30 MHZ
• 200 Watts • lnellpenslve

YAEBU -NEW FT-77

!

J-
•.'

•

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

. - ..

.. .. ~ . .-_.
• General Coverage Receiver • 1.8 1030 MHz
• Fantastic Buy

• KENWOOC TS-430S

• All aancs • Dual vFQ"S
• General coverage • 8 Memories
. 200 Watts

Cell " TOLL FREE" For All Antennas & Acceasorle.

ANTENNA SALE
HY·GAIN TOWERS BUITERNUT

HG37SS $ &4, HF6V $10'
HGS2SS $ '1' KLM
HGS4HO $1429 KT34A $299
HG70HO $2559 KT34XA $44'
HGSOMTS $ 749 144·148LBA $ &9

CUSHCRAFT

A-3 521 5
A·4 $285
R·3 5275
AV·S 5 98
214·F8 $ 79
32·19 $ 94
40·2(0 5285

ANIXTER·MARK
- --

HW·3 TRIBANO MOBILE $34

LARSEN CALL AEA CALL

HY·GAIN
THSMK2S
TH70XS
TH3MK3S
TH3JRS
TH2MKS
18AVTIWS
18HTS
V2S
EXPLORER 14
30/40 METER KIT

511
$571
$l11
$151
$151
$94
$m
$ 57
5275
5 79

2900 N.W. VIVION RD. 1 KANSAS CITY , MISSOURI 64150 I 816·741·8118 _",

CON NECTORS

mo, ,..
lJG.21IBU(MAL El 12.35
UQ·21ICU(RIGHf AHGL E) S«S
lJG.61/BU(DOU8 l E MAlE) 13.15
lJG.2iIBU(DOlIBLE FEMAlE) S3.1S

UHF
PL·25lI 51c N .
lJG.115IU OR 11M! .1 6c
Pl·25I n.

COA.lUAt. CABLE
RG-IIU Its%. BRAlG-FOAM)I235IM'
MICRO 8IU l\l5%' 8AAlD.FOAMjllW ·
RG·213/U (98% BRAl [)'POlY)2101M'
RG-21W(2-9l1"1o. BRAlDs-POlY')495/M'

AOTOfI. Ca.BLE
&<: H UNEC2-1M-22)l15O/M'
ec H lINE HD (2"$I&.l$)34OIM'

arrv CW ASCII
COMPUTER INTERFACE

• BETTER RELIAB ILITY
• MORE FEATURES

• USE WITH ALL POPULAR SOFTWARE
$289.95 • L C TUNED FILTERS

• USE WITH MOST HOME COMPUTERS
WRITE OR CALL FOR MORE INFORMATION; ..31

CONTEMPORARY TECHNOLOGY, INC.
P.O. BOX 1083 • SALEM, OR 97308 • 503·399·7406

CAll COllECT
CAll FOR LARGE OOAHTTTY

tMSCOONT

." ~~ 00
P.O. 80I 95-55 Railroad Ate.

(914) 947-1554-1555 Garnerville. Ne. York 10913

THE ONE STOP SOURCE SINCE 1959!!

Call Toll Fraa 800-221-0860
Tubes

3-400Z $85.00 7360 $10.00
3-SOOZ 85.00 1735A 27.50
4·400A 60.00 8122 105.00
4CX2506 50.00 8156 12.50
5726 48.50 8643 82.50
8llA 12.00 8644 26.50
813 35.00 8873 175.00
61466 6.50 8874 165.00
6360 4.25 6617 450.00
68836 6.75 8908 12.50

Semiconductors
MRF 2451501416 .$30.00 MRF 6441501068 . . 19.95
MRF 454 18.95 2N3055 95.00
MRF 455 12.50 2N6064 12.50

RF Connectors
Pl259 101$4.95 M358 2.50 ea.
PL258 10f8.95 M359 1.75 ea.
UG175/176 1011 .60 Type " N" Twist on
UG255/u 2.50 ea. (RG8/u) $4.75 ea.
UG273Ju 2.25 ea. Minimum Order $25.00 ....

All ow $3.00 min. lor UPS Charges- r

Your Ham Tube
Headquarters!
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Connect your
computer
to the air!
The "AIRWAVES" that is, thru the Microlog AIR·l , a
single board terminal unit AND operating program In
ROM that needs no external power supply or dan
gling extras to put your computer on CW & RTTY.
And what a program! The famous Microlog CW de
coding algorithms, superior computer enhanced
RTTY detection, all the features that have made
Mlcrolog terminals the standard by which others are
compared. Convenient pluq-ln jacks make connec
tion to your radio a snap. On screen cross tuning
indicator and audio pitch reference tone make it
easy to use. The simple, one board design makes It
inexpensive. And Microlog know-how makes it best!
There's nothing left out with the AIR·1. " HARD·
WARE" front end has: AFSK, pn, ± CWfFSK keying

loop switch, hand key input and dual tone markl
space Rny DEMOD plus single tone CW detector.
"SOFTWARE" in onboard ROM has: split screen,
large type ahead transmit buffer, automatic keyword
controlled receive data storage, WRU. SELCAL
printer control and user programmable memories
that can dump/store on disc and tape. Full speed
arrv, 60 to 132 wpm, CW to 150 wpm, 110/300 ASCII
and optional 4 mode AMTOR operation covers all the
bases. If you 've been waiting for the right system at
the right price, or you've been disappointed with
previous operating programs, your time Is now. At
$199, the complete AIR·l Is your answer for VIC·20
and " 64" (with 4 mode AMTOR, $279). Join the silent
revolution in RTTY/CW and get ON·THE·AIR! See it
at your local dealer or give us a call at Mlcrolog Cor
poration, 18713 Mooney Drive, Gaithersburg,
Maryland 20879. TEL (301) 258 8400. TELEX 908153.

Note : VIC·20 III a trademark 01 Commodore erecncnree. LId.

MICROLOG
INNOVATORS IN DIGITAL COMMUNICATION



Babysit Your Battery
This intelligent charging circuit will pamper your emergenc y

power system. It's what every repeater needs.

The Ci rcu it

The kev elemen t in this
sim p le ctrcu tt is the gCXJd
01', ever popu lar NE555
t imer in tegrated circuit No,
the c ircu it does not time the
charging, bu t It does make
li SP of the 5S5's internal volt 
eae comparators

wi tho u t overcha rg ing it
Keeping a charger on it con
linuou..ly would have lend
ed to boil the a cid out of it
after on ly a short time, re n
dering tho batterv useless.
Repeated tr ips up the moun
tain to replace o r refill bat 
teries were out of the ques
tion, '>0 a simple regulator
was designed to cha rge the
ba tterv when needed and
discontinue charging \.. hen
the batterv reached fu l l
charge

The block diagram of the
555 is shown in Fig 1. The
555 has a resistive d ivider
composed of three equal re
sistances connected be~

tween power and ground.

Rohm Rumbalt ~\A·HlM
III.J Clad,' IJill ()'IVf'

Knox ville T,"'; 179 /9

'2 vOLT

M en v so lid-state re peat
e rs no wada vs use

la rge lead acid batteries for
standbv e rnergencv-power
sou rces . O ne problem that
our repeater c lub had with
such a system was thai of
keeping the batterv charged

"''"".
"''"".

OUT .....

-:
•.. ••'" •,,. ,,,

1'-. ,;I
c l gJil"'r- • • 1~9'4

<C, ..." ::r 0.., <' , " . ) ~lm'~ 'l. ~ E ~~~ M

,k" l~'_
•~n ••• ' ''''M ..I ".' J:

, •

.. "' •"'s,, L'"'' SfT o . m

I ~ 1
LO. L' '''t SET

"''"
•

,"' e:z
REGUL ATOR,

- vcc

Fi~ . I. NESS'; timer blod.. d iagram.

•
•

•
)

• r-,
V '-

..
,

>- HOII· OUT .... t ,
R Fl(1I' DR,v ER

'E?r,

•

r ",
, •

Fig. 2. Regulator schemat ic.
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THIS MONTH'S SPECIALS

*** LIMITED SUPPLIES ***

Total

$ 5.58
.00

1.18
.00
.00

1.18
.20
.' 0
.69

1.59
.39

5.99
1.39

$18.47

#320 $158.00
#360 $230.00

Price Each

$1.86
.00
.59
.00
.00
.59
.20
.10
.69

1.59
.39

5.99
1.39

Total

2704 E. 22nd St.
Tucson. Arizona 85713

(602) 881-8964

One caution : Before con
nec t ing this c ircuit to your
repeater's main power sup
ply, be ...ure that the supply
can ha ndle both your rc 
peaters maximum current
needs and the maximum
charging current going 10
t he ba tt e rv! Othe rwi se .
popped fuses o r compo 
nents can result when the
charger is co nnec ted . •

#110.. ..$159.95

ClJRREnT
ELECTROniCS

HD SERIES:
#100. . ..$139.00

-4J-Q ....c:J 0

~8

BECKMAN INSTRUMENT SALE!!!!!

TECH SERIES:
#300 $99.00 . #310 $122.50
#330 $189.00 #350 $195.00

For a Catalog
Please Send 51 .00
(Refunded on First order).

MUFFIN FANS (2 SIZES)
NEW $14.95 USED $7.95

WE ALSO CARRY A WIDE SUPPLY
OF NEW & USED TEST EQUIP. COM·
PUTERS, MODEMS, I.C.S. COM·
PONENTS, TERMINALS, ETC.

mal funct ion. A lthough the
re p e a t e r is r e m o t el y
swi tched to battery opera
tion every weekend, water
has been added onlv once.
No evidence of signi f ican t
boilover has been observed ,
It is a sim ple circuit that
work s f ine every time. It Is
ju st exactlv the type of cir
cuit that is needed for a very
remotely located repeater.

Parts list

Description

Resistor, 2.7 Ohm, lS Watt (see text)
Resistor, 62k onm, '/. Watt, 20%
Potentiometer, 10k OIlm, V. Watt
Res is tor, 3.3k Ohm, 'I. Watt
Resistor, 2.7k Ohm, '/. Watt
Capacitor, 10 u F, electrolytic, 25 volt or greater
Capacitor, .01 uF, 50 volt, ceramic disc
Diode, lN914 or equivalent
Transistor, 2N2222, 2N3904, or equivalent NPN
Voltage Regulator IC, 12 volt, 781 2 or equivalent
Timer IC, NE555
Relay, t z.vouoc coil, 1().Amp contacts
Pertboard, RS 27&1390

Designation

Al-Ft3
A4
AS, R8
A6
A7
ct. C2
C3
Dl
al
ICl
IC2
AYl
Misc.

around 6 Amps would be
adequate. O hm 's law then
sho wed that a resistance of
slight ly less than 1 Ohm at a
power ratmg of about 30
W att s was needed, Three
2.7-Qhm, 15-W att resistors
from my junk box, wired in
pa ralle l, came clo se
enough.

Adju stment

The circuit can easily be
preset prior to instal lation at
the repeater site. Connect a
variable power supply set to
12 vo lts in p lace of the bat
tery and a fixed supply of
14-18 volt s to the 7812
regulator. Resistors R5 and
R8 shou ld be set to the cen 
ter of their ranges. Now ad 
just the variable supply to
you r desi red l ow er -l im i t
voltage. Adjust R8 to the
point where the relay is ju st
act ivated , Then adjust the
power supply to your de
sired high-lim it vol tage. Ad
just R5 to the point where
the relay just falls out.
Check it by tu rni ng your
power supply down to a
voltage below your lower
t rip point. The relay sho uld
then pull in and stay ener
gized until you adjust the
power supply to a vo ltage
higher than your upper t rip
point.

Conclusion

This charging ci rcui t has
worked fl aw lessly in o ur re
peater for over a year now.
It has shown no signs of rf
sensitiv ity o r any k ind of

The unregulated output
of o ur re peat er ' s m a in
power supply is about 16
volts. Since we set our low er
charger trip voltage at 11
volts, we had a maxim um
voltage difference of f ive
vo lts across the current
l im iti ng resistors . We deter
m ined th at a charge of

Two comparators are con
nected to t his d iv ider net 
w ork in such a way as to pro 
vide co m pariso ns between
'IJ and % of the supply vol t 
age. A f lip -flop controlled
by the com parator's outputs
turns on and off the output
stage, The outpu t stage is
turned on whenever the
voltage on the trigger inpu t
(p in 2) goes below 'I) of the
supply voltage, Si m ilarly,
the output is turned off
whenever the voltage on the
thresho ld in put (pin 6) goes
above 111 of the supp ly vol t
age. Therefore, to use the
555 as a charger regulator
all we have to do is stabil ize
the supply voltage at 12
volts and scale down the
trigger and threshold vo lt 
ages The schemat ic o f the
sim ple cha rger is shown in
Fig, 2.

Resistors R7 and RB form
a voltage divider set in such
a wav that when the battery
voltage fall s to a lower lim it
(1 1 vol t s in our system), the
voltage at pin 2 of the 555 is
at Vi supply or, in our case,
four vo lts At this point. the
output o f the 555 (pin 3)
goes high turn ing on tran 
sistor Q1 which in turn ac
t iva tes the charger relay,
RY1 . This relay connec ts a
charging vo ltage to the bat
tery through current-l im it ing
re:... istors R1 . R2. and R3,
Charging then continues un
ti l the battery reaches a high
lim it (14 volts in our system).
Resistors R5 and R6 sca le
th is voltage so that the
threshold volt age at pin b o f
the 555 is then at % of the
supply voltage (in our case,
eight volts). The output of
the 555 then turns off, sto p
pi ng any further charging,
Sim ple, isn't it?
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AEA Brings You The RTTY Breakthrough
NEW MBATEXr" $109.95 List I $89.95' VIC-20 MBATEXT or C-64 MBATEXT

MBATEXT'· is the most advanced MBA (Morse. Baudot, ASCII) software plug-in cartridge
available lor the VIC-20 or Commodore 64 computer. Compare our outstand ing features and
price to the competition.

• KEYBOARD OVERLAY inst ruct io ns to avoid co nstant referral 10 the manual . RTTY and
ASCII SPEED ESTIMATE MODE . BREAK· IN CW MODE - OSO BUFFER AECORDTOGGlE
- WORD PROCESSOR style insertion, deletion , and correction in TeXT EDIT MODE . CW
AUTO SPEED TRACKING plus SPEED LOCK . BREAK-IN BUFFER that is easy to use « t.cw
speed FARNSWORTH CW TRANSMISSION (between 5 and 14 WPM) • RE-TRANSMIT

RECEIVED TEXT DIRECTLY without need of disk or cassette . DISK, CASSETTE, OR PRINTER storage of message and aso
buffers . RECEIVE AND TRANSMIT 5-99 WPM MORSE . 10 SOFT-PARTITIONED'" M ESSAGE (OR TEST) BUFFERS . WORD
WRAP . TIME OF DAY CLOCK . PRECOMPOSE SPLIT SCREEN OPERATION - STATUS INDICATORS on screen • EASY START
UP by simply typing SYS 44444 or SYS 33333 . DEDICATED FUNCTION KEYS for quick operauon e Ability to IMBED CONTROL
FUNCTIONS in type-ahead buffer . WORD OR CHARACTER mode . SEL ECTABLE BAUDOT UNSHIFT ON SPACE (USOS)
- SEND/ RECEIVE 60. 67. 75. 100, 132 WPM BAUDOT PLUS 100,300 BAUD ASCII. RTTY BLANK-FILL and MORSE BT option for
idle transmit periods . AUTOMATIC PTT • computer control 01 TONE REVERSE - MASTER MENU. COMMAND MENU. and
OPTIONS MENU makes MBATEXT'· easy to use with no prior experience . INCLUDES CABLE TO INTERFACE WITH AEA model
CP-l COMPUTER PATCH- . POWERED BY HOST COMPUTER.

NEW MICROPATCW"
MICROPATCH'· IS A NEW LOW-COST. HIGH-PERFORMANCE Morse, Baudot and ASCII
SOFTWARE/HARDWARE co mputer interface package. The MICROPATCH- model MP-20
or MP-64 inco rporates the complete MBATEXT software ROM (described above) for either
the VIC-20 or Commodore 64 computers . All circuitry and software is incorporated on a
single. plug-in cartridge module featuring the following: • TRUE DUAL CHANNEL MARK _ 
AND SPACE MULTI-STAGE 4 POLE. CHEBYSHEV ACTIVE FILTERS . AUTOMATIC
THRESHOLD CORRECTION for good copy when one tone is obliterated by CRM or
SELECTIVE FADING . EASY, POSITIVE TUNING with TRIPLE LEO INDICATOR . NOT a
low-cost, low-performance phase-locked loop oetectcrtn - SWITCH SELECTED 170 Hz or
WIDE SHI FT on receive . 800 Hz multi-stage active CW FILTER . AUTO MATIC PTT - RTTY
ANTI-SPACE . demodulator circuit ry powered by external 12VDC (not supplied) to AVOID OVERLOADING HOST COMPUTER
and for maximum EMI ISOLATION . EXAR 2206 SINE GEN ERATOR lor AFSK output . SHIELDED TRANSCEIVER AFSK/PTT
INTERFACE CABLE PROVIDED . PLUS or MINUS CW KEYED OUTPUT . FSK keyed output.

The Micropatch is structured for easy upgrading to theAEA Computer Patch'" advanced
interface unit without having to buy a different software peckaqe! Simply unplug the
external computer interface cable (supplied with the Micropatch) from the Micropatch and
plug it into the Computer Patch.

COMPUTER PATCW"

$149.95 List $129.95'
MP-20 or MP-64

$239.95 List $199.95' CP-1

COMPUTER PATCH- is the name of our most advanced computer interface equipment lor
Morse, Baudot. ASCII , or AMTOR operation. The CP-1 witt allow you to patch most of the
popular personal computers to your t ransceiver when used with the appropriate AEASOFT'"
TU soltware such as AEA MBATEXT, AMTOR TEXT'-, or the MBATEXT RESIDENT ONTHE
MICROPATCH units, AEA also o ffe rs a fu ll feature software package for the Apple II, II plus
and liE : TRS-SO Models I, III and IV; and the IBM-PC. The CP-1 will also work with certain
other computers using commonly available software packages,

The CP-1 offers the following advanced and high quality features: • HANDSOME ALL
METAL ENCLOSURE FOR MAXIMUM RF IMMUN ITY. DUAL CHANNEL, MULTI-STAGE ACTIVE MARK AND SPACE FILTERS
• AU TOMATI C THR ESHOLD CORRECTION - RECEIVE 170 HZ FIXED OR 100-1000 HZ VARIABLE SHIFT . 800 HZ multi-stage
CW FILTER · PRE-LIMITER AND POST-LIMITER FILTERS . SERIAL Fl8-232 FIELD INSTALLABLE OPTION . 117 VAC WALL
ADAPTOR SUPPLIED . PLUS (+) and MINUS (-) CW OUTPUT JACKS . MAGIC EYE STYLE BAR GRAPH TUNING INDICATOR
• SCOPE OUTPUT JACKS . NORMAUFIEVERSE front panel switch . MANUAL (override) PTT switch . VARIABLE THRESHOLD
lor CW . ANTI-SPACE RTTY . KEY INPUT JACK for narrow shift CW 10 on RTTY, CW practice. or keyboard bypass.

The CP-1 is made in the U,S , with high quality components including
double-sided glass epoxy through-hole plated boards, complete with
solder mask and silk screened parts designators.

PACKAGE SPECIALS
$239.95'

Combine the VIC·2Q or COMM-64 MBATEXT'" software with the CP-1 at time of purchase
and you receive a SPECIAL PACKAGE PRICE . NOW the best RTTY COMPUTER
INTERFACE SYSTEM is available at prices comparable only to vastly mtenor systems.

CP-1 /20 (CP-l with VIC 20 MBATEXT) CP-1I64 (CP-1 with C-64 MBATEXT)

'SUGGESTED AMATEUR DISCOUNT PAICE THROUGH PARTICIPATING DEALERS ONLY

Advanced Electronic Applications, Inc.
P.O. BOX C-2160 - LYNNWOOD, WA 98036 . (206) 775-7373 • TELEX; 152579 AEA INTL
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I

one, .penl many li.ing hours ped.lIng
aw.y lor lhe stll ion owner's wile or chi;"
dren. wnlle .he goasipped or the cl'llld'en
got the only education possible lor them
t,om • leaclle, who was 1000 miles or
_.way.

By 1937. tile Mor!Hi ~eyboerd was 'e
placed by. radlOlelepl'lOne .yslem which.
while pedaling, lett both hands I,ee to
ait""" lIdjust the knobt or swatllilll.

Plly the person whO was either injUfed
or s ick before t.... ad¥tInt 01 T,aeger·.
t..nacel¥8". It usually me.nt a horae
baCk ,Ide o t il week or mora betore Ilelp
could a<rive et aome of tile ,emote ....s .
will'lllM petienl eilher curing hlmsell . Sl,lt.
ferlng pein lor • week . or (lying. Un tor
tunately, many PeOPle did die. With the
advent 01 TraflOll" . transcel.er a nd the
Flying Doclor, .......1 ..... once a WNI! 's
del.y in medicalllelp bKa.... only hours.

II was not .11 .erIOUs. though; it did
ha¥tl its light", momenta . For ex.mpl.......
llad on OUr atatlon a Chap nemed Andy
whO tIad not beerI tlome to _ his ...ite lor
six monUIS. She lived In I.......... resl town,
aome 200 miles . way. He l in. lly decided
to vl.it IleI' tor • get·together. While en
' OUI.. _ sent .n on-lhe-ai, teleg•• m to
her (remember.~ llsed to Ilat8fl
to lhese messages, .11 over I.... wtIole 01

.-.. in lhe lield 01 ,adiocommunications
but they h.ve nol lee.!.ed. or ~.p$
wanted, tile w<>rld .ecognltion they
deserve.

One such person w.. Ait T,.fIOII' . lhe
dealg.- 01 the Traeger Pedal Radio.

In lhe 'tN' tillT. at lhe age of 12. Ile
des igned his own telephOne using ttMl
Pl"ong. o t • pitchfork. lWO tobacco tiM .
end aome ctlareoal g.,nules. linking UP
Ille t.rmhouse 'nd .n outlying shed. In
1926• • t the age 01 31, tMl Obtai"'" his
amat$U r license. When John Flynn (Ihe
tet her 01 the Flyinog cecter Safvlce 01 Aus·
tralia) was look ing lor • tranllCflivel" that
would be cheap.nd Simple 10 operlte on
Acnt" H. ·. outback s tallons.nd u,ncl'les.
he contac ted All Traege,.

Atler much exper imenting. All c.me up
with. t••neceiver tl\<ll' operaled on the bI
cycle-pedal Iystem. " drove • dynamo.
t"""eby le.ving the hands tree to operate
a CW transcei¥tl'. This h.d its drawbacks.
as not all people knew Marsa code. so.
ilh., exPillflmenting. Ait~ 10 l'I is
traneceiver • ~eytlDard tIV.1 could ".ns
mil Morse IlIle,s a t • QO¥fIIned .peed.
And . 1I t his back In 1926!

His I,. naceivef was CfY$t.I-cont,olled.
.nd • SINdy I,equency was maint.ined
wtlether you pedaled !'la,d or .towly. I. tor

The lu t conMC//Ofl it madll on 11'11 26-m1~1ong ULF dipole anrenn• • t S,pIe St.tion.
Four IIlou..rrd f.., oI ..tt-l," ICIt (accumula ted ano...) benNtll the anr""na f}n)¥kJea If>

aulat/OII I,om ",rll ground.

Am.tlUHadio a,.,ion KC4AAO al S iple Slalion. Anlarctlcll. 8f~n Como.a I<A3JXR if

aeated.t rhe mike Opttr. /ing OX from "I he other end. R

1Ia. since been (:f)¥Ired by the _-accu
mula ting snow. It was .t Stpte tha t I expe
rienced working my lirat pileup t,om the
~olllet end.~ NO'W that I.... llad time to
think, I leel tllal I could llave lland led II
beller.

When the antenna p,ojecl was com.
p1eted.1 was sent turtlle' south to work as
meteorologist a t A.mundHn-Scott $ tllion
at t .... South PoIa.

The ...... tllel' at the Pole was extremely
cold and qulte dull. I rlfIYer saw t he lem
peralu,e rlllll above _ 18° F or I,ll below
- 40· F (,... ..-nbar tllat this was summer).
T1'le continuous wind did not risa above 25
miles pe' hou,. There ....as no snowf,ll.
The .i, was too cold. In.tead. a .now ph.

nome"o" known •• diemond dust I••
quenlly feil lrom Ille deeo bI.... s ky. 1.;1....
tully adding 10 the "rNdy p/'Ieroomer,.1
9000 leet on the ground. The ai, h.d no Ira
grance. no depth. It w...terlle. No birds
t'-. no wild anlmalS sauntered by; no!
_ baclerla lhoed out.1de t.... $Iation at
tile South Pote.

I al.o tound time to work the amateur
station at Ihe South Pole. Kc.AAA. The
$lil ian', CoIline KWM·2A w.s led Into a
, Ix.........",t lribander up .bout 7S teel.
The antenne'. rotor was encl~ed In a
healed box.

Alter the phon&-petch list .... . cleaned
up '.nd ba"inog any plleups~ I would like
time to do what I like to do: rag.<:llhI , The
2O-meler band would be searched lor
some lonely CO In the night, snd I would
.ne_. I think that I received _ of il

tllrillltlan lhe 01"* staliOtl when I listened
to the I'fI8CI'Of"$II of r.;mng contacted the
SOulh Pole! 1 arso enjoyed armc hai, con
tllCts with myoid triends back home In
nor1hem~ Hamps.hl,.. Once they....,
palched me Into the Granite State FM Net
on two mel via tM Mounl Washington
k1010 lepea t .

I was disaPPOInted th.t 8l1.n Combs
KA3JXR and I did not (lei to use I.... oon
trollec:k:Uf/If'lt d istribution (CeO) .nten
nas senl to Brian by W.fFO and WUTE IS

mentioned In the July. 1983. inue of 73,

The~s Ihat be hed other pl.ns.
I am looking torw. 1d 10 more lun In lhe

deeo lIOUlh as I have aceepled. cont,act
position as radio ope,ator/meteorologist
et Siple thl. season. I may ....en filIIt a
cr-.nce 10 wlnter-over thl. yea'!

"-'......-
1. H.,'Y A. Mills W4FD.nd Gene 8 ,izen
dine WfATE, "Antarctic Antennas," 73.
J uly. 1983.
2. Aobeot A. Helliwe/I W6MOG. ' ......."i. t ler
W_ .nd I.... Magnetosphere,~ The
Srt",lord Engl,,"'. October. 1982.

AUSTRALIA
J. E. JoyClt VK3 YJ

44 WffIIJ S r'fIIt
Allona 3018
Acn" . /i.

Many count,I... to thei, credit . ha¥tl
had such fa mou. sons as Marconi. Bell.
end Morsa, wholle endelIvors In the "e1d
of eommunoIcallon••re workI '81lOWillld.

Othe, COUfltrles 1Ia¥tl had tM I, O'*n pia.

ANTARCTICA

AS FAR SOUTH AS POSSIBLE

The by-produc t of an elfOft to bfeak
from 1M elght-lrHtve norm ..... . my !rIp 10
t!'le IOUtn 1XlI'" lao c.p. TI1e ' » ;Il"",*,1
was the construction 01 a 26-mi1.1Ong
oipOle anl !l'/ll\ll at the Nal ion. 1 seierce
Foulldatlo ll'. Siple 51 . 11on,

Siple S t.11on, Ioc&led.t 76" aoutlt lall
tude and 84 · wesl lQnglluOB, condUC1. up.
per .tmQ$p/'Mlrie .nd magnetOf;pMrie '''
ae. rch. The lengthy dipole is u. 1Id in con
Junction wllh a 2OQ.kW ULF tr.nsmiller
. nd.~ in I.... study of Whl.tlef-wlve
~.

Whl. t ler ....aYe'S OCCU' natu.ally a. a
ph8flomeoon a ssocia ted wllh di.t .nt
Ugtllninog. The signal. lollow tIM Ea,th·.
magnetic 11..- 01 IQrQf, ,aachlng a ll;"
ludea oI_al Earth .adi l willie I,avelinog
to the opposite heml.pIlefe Ind oftllfl
retuming on the same p.th,

The .nt...... project oIlerlld an op(lOfIu

nity 10 ¥e<llure q,. tIM horizon trom SIple
Station and I,a'" ...nere no hu.....n. n.ad
h e' been. Because we had the ant8flna 10
tollow. ..... we,e a ble 10 work when wea th·
er condiliorlt _. IMt than Ideal. Thl.
prDflc:lad • cr-.nce 10 wit...... unIQ ....._ t""".

When the sun ...... eeeeuree by elouds.
tIM horizon ....ould v.nish and the snow's
lIII1ace woukIloH all delinillon. All per.
speetlve would bot 10$1. A travel ing snow
t,setor or a tel tow worI<er would 'PP"' to
Iloat In mld. lr. This condilion la known as
• whlteoul. Wit h . modera te to heavy 1.11
01 snow.nd lhe assoel.tlld low vis ibility,
a wIIllaout would take on a dimension lhal
k89t uS secu,ed at the ".Iion,

During I,ee time. I had the chance to
...... SiPle's .mateu....dio s t.tlon,
kC4MD. A ,egul" ~Ie lor phone

petc'- w.. . ttempted USi"11 KWM·2A
gear, A sloplng·V a nte nna .... ith 562lee t on
each leg ...... used to radiate the .ignal.
ThlI " ensmi ller was located 50 teet
benMlh I.....now In tIM st.tlon proper.
T1'le s ta tion, built on the surface in 1978.

Each month, 73 brings you
am a te ur radio new s from
around the world. In this collec
tion of reports from OUf foreign
correspondents, we present the
latest news in DX, contes ts, and
events. as well 8S keep you
ab rea st of t he t echnical
achievements of hams in other
countries.

11 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,
AUn: Avery L. Jenkins WB8JLG.

73 INTERNATIONAL

Jon. tltan Llflflftl KA4EZV
Pe So_ 323
Nom, S ftaflOld NH 03Sll0
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HK4for the Antioqula aflll cecec Departa·
ment08 ; HK5 lor the Departsmenl os 0 '
Valle del CaIlCli aflll CaIlCli; HK6 tor Cal·
<las. TOl ,ma. Hulla, Qu, ndlo. .. fill Risar.
.Ida; HK7 IOf sant..nder. Boyaca, . fIll lhe
IntMidenci.. 01 Ar.. uc. and Cessna 'e: HK6
tor Na , lno, Caqueta, and the Inteflllenc ia
of F'ulumayo. aflll HI(9 'or comlsan . s 01
11lII AmalonalI (the lIOUIher1Vnoel tip of Co
Iornbi. tOOi'dering 8o'azll a flll Peru). Veu
pes. Gua lnla• • fIll Gua.....e .

If • notcer 0 ' s vslld radlo-amate ur Ii·
cense Is dead.•ny one 01 h,s relatl_ can
~eep thelicenH p'0\IideId heIshe passes
the tes ts and OIhllr 'lIQuisilll8 ...ithin one
yeal of the origmal hoIder's death.

To operate. ham.radlo station, th ere Is
a lso . new requisite besides hoIdi"ll a
valid 'ad<o-amateur's licllI\se. in the 'Ofm
of .. coetrect slgf\ed ...Ith llWt M,rns try 01
Communicatlf)l'\S ..rid lhe paymenl 01 ..
8ma ll th . The eontrsct 18 valid 'or pe.,ods
ot two yotars IOf NO\I'ce licensees, tour
years 'Of Third clsss. aflll II... yeelS lor
thoM with FiISI- ..fill seeeee-erese hck ·
et s , ....-ab!e fOf lIQu.1 perloda 01time.

The use ot phone-pa tch tr. ffic contln·
ues to be plQhlblled e xcept In erne<ge ncy
sl l uations a flll fOf special cases ino.olving
comrnunicaliOna hom the so--called '·N.
I,onal T..., lor_- ""'Ioch . re lhos.e sparse
tY-POPUla ted . reas bordering V_ zuela,
Brillil . Panama, and Pa ru.

Finally. a nd molIt encou<alling. is the
pn:l'Iiso whereby the Mln,st ry 01 C0mmuni
cations lrom now on ",ill 'SSUll speci..1
hoonorillC certll,c",tlons (diplomast and
decorations to those radi o smateurs (C0

lombia n or otherwisel ...ho h.... reridered
Special a flll d istinguished joulstandlngl
aervicea for lhe benef,t 01 tne commun,ty
Ifill hum.nity,

THE CYPRUS AWARD

The Cyprus Award Is beln" sponsored
by the Cyprus Amal...,' RadiO SOcie ty II
WIll be a .....ded to a" y lICensed .maleu.·
radiO operatOf OUlside Cyprvs ...mo ma~es
• Speclloed number 01 two-.... y contacts
",lllllicensed amaleur, o n Cyp,us.

To reduce ..s '.r as possi ble sny &<tv....

lage acetui ng to stations blIcaoUM 0 ' the..
gaoogr..phical Iocahon .nd to lIfICOUI'&gll

ac" ...ty on thelesalreq.uen tly used bands ,
the certi ficate ...,11 be ....arded on a poi nts
ba s is det ,,'emlned by lhe ZOOll loca tion of
lhe alation and t!'le Irequency bands used.
This is sIlown In tne table.

TIle total number of points 'eQu' red 10
...In the a ...sra is depellderlt on the number
0 ' bands used:

It a ll conlacll are made on only one
bllfIll , 32 points are requ' red .

If the COfllacta ..re made on any two
blinds, 24 points are requ ired.

II the contacts are made on any Ihree
ba nds, 16 poi nlS are required,

II the COfllacls are made on .. ny tour
bands, 12 pomls ..e requ"ed.

Any mode 01 emission may be used, but
ope,alion musl be In accordance ...lth
slaridard . maleul·H<'VK:e pracl lce. eon.
lacts rnvst be made . n.. Apf il I, 1973. A
cer11 'icate . .....(111(1 lor contacls made In
the VHF bllfIlls ...1II be su.tably Inscribed.
Conlscts ...Ith anyone Cypru s atatlon ca n
counl only once per ba nd ,

CYPRUS
A,is Kaponil1fls 5lUJE
PO SOJ( 1123
LI",as!lOl

c,~.

HEW RADI().AMATEUR RUL ES

The Colombl.n l/OY8rnment, IhrOUllh
!he Ministry 01 comm unicat ions . has Is·
sued new radio-.mat_ ",Ies whleh wilt
be implen'\oJl ,ted in lhe corning montlts ,
TI'ley include soma spec ,t lc noons 'or the
use 0 ' emeteur sstelliles amphasizing the
lechnical aflll expeorimenl..1 aspects 0 '
th is seMce, in acc:ordance ...ith lhe Int..·
nalional .-gul"'hons .

RoIga.rd,ng radlo--amateu. liCf!l'lMS. they
"'III be issued 10 hams Irom tile a ll8 0 '
fourteen: NO\Iice ; Third c lass , a tter
holding. NcMce IIcenM for on.)'I'I<; see
ood class. atler or-. yea' of holding Th" d
class; and, finally. Firs l clS85 10 thoM
h.ms ha v,"'ll held . Second-class license
lor. minimum of two year s and passed a
stringenl a xa mination

FIBt- and Second--cla85 I~ .re
permanent, while IhoM below- must be
r.--ed _ry 'ou r a nd two years, respec
liWlly, Callslgns must be used st the
beginni"ll . nd .t the end of each Ira n.
misaion

One 01 the most int..ll8ting . spects
01 the ne... regul.tlons relatea 10 "a
tion.ls ho ld ing !orelgn licenses. They
can obtain a CoIombi..n radio-amateur II
08fIM ... ithOut ha"'ng to pass any I""".
BesIoSlls. lhe Colombian tk:ense ...'11 be of
equal category 10 the tore,g n one.

As 'o r lorelgners re siding 01' visiting
the counlry, lhei. v.11d lICense will a uto
matically be lOOioed by the COlombian
Minis t ry of Communieal iOna ",Il h the
sa"" catllllO'Y aflll p'wllegea ...Ithoul
having to submit to e xamination, and they
will retain lheir own callsign 'oIlo...ed by
the HK prel lx plus the nurnber Of tlWt zone
from wIlleh they are operal '"O-- A consular
Qer!,l lcalioll from the country of Oflg ln is
req uired by the Minis try 01 communlc.·
tions 'or the issu.nce of the permit.

'There are niroe amateur zones in Colot'n.
bia, namely, HKI for the isl. nds a nd mall-
IIrne-mobi te opeIat lon; HKl lor the All....
Ilco. Bolivar. Cordoba. and Sucre
prO\llnces (Departement08); HK2 tor the
Gualir.. M..gd.. lena, Cesar. a nd Norte de
sa"tander Depar!amentoe; HK3 fOf~
dimamarca (this includes Bogota). Mela.
a nd lhe VK:heda Commisaary {comlsa ' ia ):

________ . _ I

81'41"" and ..ppl la nce interl..o:rnce. DOC
plans to proceed with regula lions 00'"
..nlng rl noiM '10m these sources. Other
nrguJ..11ona to c ut the inter1..ence from
elaoclronlc: ;r.ppI lances. comput lQ, a flll
oamfl'S are now being dfll1ed by the De
partment. The regs will Include wh. t is
lermed "digita l apparat us" a flll ",III be
a imed.t pr-.t lng dumping inlo Canadil
equlpmenl wftIdl can1 "-' US sta...
<lards

COLOMBIA
Abfllardo (LaloJ San/os V. HK3E OJ
PO So. 88931
......
CAIombia

Polft1a per contact, by blind (In MH. )
U ... ,

" " " 'U '"
CO",,"

ro 8 2 , , 2 • 2 8
1,2,3, "1.10,12,
1', 2•• 25, 28, 21, " 8 • 2 • 8
21, 21, Jfl, 31. 32

AlIOtIlarw 8 • 2 , 2 • " 32

Cyprus A...ard points ,c!ledula,

PPXA-Wor'k 50 dltterenl p'elixes from
North , Cenllal, or SO<Jth AmeriCa Credils
'Of aach _ 50 prefixes unlll you r..ch a
tOlal of 300 ..aliOn&.

PPORA-Work 11 dill",,"l stat~

\/Sing suffiX" firSI lellllfs 10 tOfm: p.p.c
P.f.C.A.P·A·U C-A·R·I.Q.C.A, Credits for
..."" task but using second sulllx lelt..s
and tllird suw . letten..

PPC3A -Wor'k 25 counlf_ i" Nort!\,
Cenlral . and South Ameriea. ARRL 11M
Any band, but 3 Americas must be repre
sented lor the basic ..... . rd. Credit 'Of
each .- 10 countrl.. In North. Cenlral.
Of Soulh Arnerle4I.

5SPPC _Wort< flva dIU",,"1 Brazilian
p'elixes on each 01 5 bands. 10-15_
20-40 - 8 0 /16 0 , and one P PC mem·
bet per blind. If il is In the same c l,lmed
blind. tM PPC OSL Is valid tor lhal las!<.
too. The basiC: a"'ard Is obtained lor any
complete baflll .fIll PPC OSL Same pre
fixes can be ...orked In other band. it (II I·
I"",nl s l.tlona. COflIac1. valid only . tler
01-01-.81 tor 5ePPC.

0S0a sinca M..rch 22. 1915. are valid for
.11 . ...ards excepi !)BPPC. No OSLs
needed; lust send logs s igned by your
radio .ssociation or t'lt(l radio amateurs .
Send GCR liSI ind\ca.tlng number. call.
date, aflll dIoc!arat ion tha-I .11 0S0s _ .
lwo-...ay ON Signed by associat ion or Iwo
radio .mateu'. : include one 0 ' your OSL
cards lor PPC files.

GCR, log., and , SoiFlC tee fOf each
a .....rd musl be senl to PPC A...ard Ma...
.ger. PO Box 18003, Rio de Janeiro, RJ
20181, Brazil.

FOf c redils, send a" SASE a flll I IRe.

CANADA
CARF N. ...s Service

KlllIPIng" redio-stalion log is no Iongef
__enlry. except lor AmaleuroClass OJ'"
..alora who will need logs and aSL card s
'or PJO<)I 01 oper.tlon ...hen .pplying for
l(l.meter and VHF phone p' lvlleges. DOC
promulgated the change on J ..... 22.
Another cnange i" the reoulalions made
• t the same lime mak.. it eaai.. fOf those
...lth Amateur.grade ce rlillce tes who live
far l rom exam cenillfs to oblaln a UlhorilJi"
tion for """,nced--class prtvlleges. good

IOf one year. Logs and QSLcan:ts are . Iso
raqu;' ed when app/yino IOf Ihls permis·
slon, Mino r changes h.ve areo been m.de
10 the lil ies 0 ' the v..rious Cer!l fK:ales of
Pro'ici<fncy.

DOC~ ...iII .sIllor publiC: (:OI....,ts
on specia l conaidefalions 10 be ""lIIen
Into the rlllluis tions 'or handicapped c an-
d ld..tes for ex.ms. Also UP lor commenl
...111 be a cha-nge 10 requi'e candidales'or
lhe Ad'I~llicate code tflllt to
know l igures aflll puncluatlon marka. AI
pie"...,!. these .re required only to r the
Amateur-class teal. comment will elso be
aaked "" a ploposal 10 diop licensing 01
teannlng recel ... s , • lequir-.I wftIdl
Ilaa P'_ p'actically unenlorceable.

Good news 'Of thoM plagued ...ilh pow.

BRAZIL
Carlos VI."". C'fflfllro PY1Ce
Ru. AI"", o f'M4f a9. Ap'. 701
20210 Rio I1fI J.....ro. RJ
lkazll

outback Austr. lla). The text ...as ''Coming
home, feeling rllndy, !>ope you're th e
Hme. lo¥tI, Andy." He wondered wtly his
'eception a l "Orne .IIer si x months a ...ay
......... tllatl toOl. ""III he ..." tofd of the
P'.nk.

With mates like us, who noeded
_I..?

Perhaps there is sUll a plae. lodlIy lor
I". (:01 ........ of pedal ladlo. Where I,,*- Is
na ,*,"-Iic powel'. lIat ballerles WOU ld
be a Ihing ollhe past How many OXpedl.
lions have lailed Ihroug h genera tor 'a llu,e
In remote areaa? ll lhey took .Iong • sel o f
pedals ...ith an ellK:ienl beam, lhey could
stili operate all all the Al/Slral la,n oulbKk
did , .... y bac k In 11126. Ihanks 10 Aif T' ae
oer's Pedal Radio.

CW AWARDS

Since M.rc h, 197!), w!'Ien lhe Brazill.n
ON Picapau Carioca Group (Car~

W<lodp«/<en. G<oupj (:OITN'.'O.ltod 'Is
t,,"l h .nn'-sary. a '''''"Ping . .... rd' p'o
g,.m has t.en Olle<ed 10 Ihe world's radio
• mateufl, This ...as Ihe ll,.1 group created
in 8o'azll. aflll il II now 18 yeefl old.

WfIlJ.Ol,I.nced rulelllor DX poart ;cipants
and ..n Interesting P'OQI'am lor 8o'azilia n
ha ma blought s uch g,ea t partlclpallon
Iha t • JRS.8O Color computer has bee<1
brought Inlo use 10 handle t whole bus..
...... Including tile PPC Hunl Club. a n
excUing eompefollon dweIoplng exlraor·
dinary Inleresl among Brazilian radio
amateu...

Special care il taken tor DX operalors.
so II will be easy 10 liflll PPC members OJ'"
"-lllng .11 OX bIIl'ld$. QuK:k delivery of
asu ..fill . ... . ree are considered impor.
I. nl "musls" by lhe group.

Members a re PPlIR(8&p), PV1AFA,
F"Y IAN, PV1ARS. F"Y1AVV, PV1AYE,
PVI BLG, PV1BOA, PVl8Ul.('t'l), PV1BVY,
PVICBW, F"Y1CC, PYICC E. PVlOFS,
PY7CGV/y1J, PY1CIP, PY1CKV, PY1CTP,
Pyacz. PYIOFF, PY2DHp(yl), PYl0MZ,
PV1DUB. PVtDOJ(Yl), PV1EIR, PnlEJ.
PV1 ETP. PV1ETY, PV2EW, PV1EWN.
PV2FWR, PV2FWT(B&P1. PV6Hl.. PY1HQ.
PV4PZ, PV1RJ. PV1SJ(YL), PV1SW.
PYIVB, PV1WA, PV1WDS. PYH G,
PVIMU. PV1DM X, PV1EBK. aflll
PV100B. We are..., happy 10 I"";te you
.11 10 join the fun of the PPC CW a.... rds
P'Oll'aml

PPCAW_Work five Itallona 01 PPC.......... '
PPCOX-WorIl 50 "atiOna, suff ix..

IOfming IOlemlll lONo l p'ellxes, according
10 the ARRL list, e.g., WA2PY, SM1LU,
Ut<2VE. using only two-leU.. sull/xes . TO
form one-lMt.. p'el lxes. us.e one, IWO, or
thr.. um.le".. suff ix... a .Q-. KMF,
G3FF, or PY5FFF . ""e xlmum of len , t.
t~ trom the same coun try (except if
from Bfazil, wh.., there are no limits ). E...
dof.-nenIS orcredl ls IOf each _ 10 sta·
I~ untlll00 100a t ,Ialions.

ppcpy-WorIl 27 dillerenl It..t~
...ith two-lett"" sutli xes whleh lue the
same as 8o'azll' s 21 states' Iwo lell..s: AC,
Al.. AM, AP, BA, CEo OF, ES , FN, GO. ""A,
MG. ""s, MT, PA, PD. PE. PI, PR, RJ. RN.
AO, FIR, AS, SC.S£..fIll SP. ""a>rimum of 6
stallons ...llh lIle same p,ellx. e~capt for
no limits wllh Brazilian a1.tlon 0S0s.
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OTH .... r.

P.r is
S8lAt·Brieuc

""'~,
......X8lIeU_ ,
"'lfigoon

-~
C...
Mon.cO
Alencon
p,"
Bordeaux
(Franc»5<JIssej Ge.
Peronne

".
"""'~",..

"'.rHi lia
C. e n
Perpigna n
,~~

BaSl i.
Chambery
Touls
SII.sbourg......
Ajaccio,..
Chalon ....r Ma,ne
Oigne
CIermont-F.... nd

ITALY
/J. r/o Ambrcnll2/JOP
VI. S'r.dell., 13
201~Milano

It.1y

The Italian OSL burNU hal bMrl reor·
gan lzed and is now wor1<lng at lull .peed.

n-. i. no backlog .1 lhe end 01 -.eh
monlh and the tr.nait limes h.... been
a ullel.nt l. lly redUC<ld. Cards . 'a sorted
by calls ign .t Ihe QSL bu.ea....nd .re
bundled .nd shipped to tM local radio
cillba. In eaeh of the clubs lhefe Is a mar>
.ger responaible for lOcal diSlflbulion

each member of the erub has • box
where he c . n lind the Incoming e.rds
once • weeO; <lul Ing lhe "-Ungs. There
a" 800UI 200 of lhose c .ubs a ll eround lhe

""""39

""""20N

"""..
>OS
00

"""

pie, has a one-mlnute limit; it I. 'fllty

bully . ..
Some repeal ... s , such as F27THF, .ra

eq...ipped wilh -.oIce synt"-iZert..
The , hilt I' 800kHz down, with. 25-l<Hl

atep between ch.nl\8l,....... top.tch is not
. Ilowed, but on Tuesday eveninga RTTY
.nd SSTY .re .ulhoriZed.

Some Ilorne-br_ equipment is .....rd
on the air, but more etten Ieom, Kenwood,
and Y.elIU HT. ara becoming popular lor
hik8l. a nd w. lk.... ,

Unlortunatflly, we . Iao have Int rlld8l'
trom t Ime 10 time. They . ra c. lled "Shad
dock," Irom • 'a mous ea rtoon on f le n<:h
TV.

Geoefally, ,_ OSl cards 8Ia a~·

changed, e,capllor Fe
Belween lepee t8lS, lhefe i. no aRM

whe n normal VHF Pf0P8gatlQn OCCUI'S.
The purpose hefe i, to N1.... low den'Uy
of machines. Evenlually, you may 1Ia'"
lhe opportunily of using tome simplex
channel s , Such .a U5.5OO, .52S, .!>SO, . nd
.515.

EngU,h I' not 11M mother I.nguage
hef.. ao con' act s will be euler if you
.peak F-renct>__ • lill ie. And _ Ie

using olher langu.ges , .pea k a lowly!
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fZHHF
f Z3VHF
fZ6THF
fZ7VHF
FZ..VHF
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fZ8VHF

fZ9M C'"
FZ3THF
f Z.fTHF
fZ..VH B
HBOG
fZ2THF
flSVHF
fZ3VHB
fZ7THF
flllTHF
fZ2VHB
FZ'9VHF
fZ1VHF
f C 1VHF
F28VHB
F-2IHHF
f zeVH B
FlSVHB
FZ2VHf
F-lSTHF
FZ6THF
FZ'9VHC
FZ8THF
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FRANCE
Claude G.- F- IOOY
11 Rue Emile L.bIch<I
28100 Dreux
F-, . nee

II you Ir.vet In F, . nce.. . IIY lhe 2.....t81
repeaters!

Fir,. 01 all ,)'QU h.ve 10 aak lor . F,anch
license For Ihia , .pply 10: OTf~E-CGRP

Service ~dig."'ma'eur, 9.fOO2 Cretell
(Cedex~ f ra nce; phone (1~ 96 20.

... 11 01 tIM In 'ormatiOn you .-cl lor a
IIcenae will be senl to you . Oorn lorget,
)'QU h.ve to . ...brIlil your appflcation ea rly
II you w.nt 10 enjoy your F' ca llsign.

Repeater' a re very good companions
lor. trip in. lorelgn eount ry. They can be
very uselu l, too. AI the very lea.t, pul en
HT in )'QU' pocket .nd bring II . long Of
eour.., il ia lIetter to rla-... . car mounted
wilh • SAl-wsve and 25 w.". Cbut keep
c uatom. in mind a nd h.... your bill 01
eale).

"'bout 30 t_leI repeal8l' ",re 10
cated In ''lhe Hex agon. M They .re in tIM
...pper pall 01 lhe VHF banCI 11«·1.(6
MHz). Filleen c hannels .'a scheduled, •
little bit more than the 'ARO band plan
calls tor. To open a repeater, • 1750-Hz
lone bursf is leq...i'ed (you can .Iao whis
lie). l1owWef, Ihia tor>e burst ia not nec:es
••ty d ...ring the OSO. The t ime rem. inlng
al1ll1 send ing your ca llslgn i••ulllcient .
Transmit . tler t he " K.M Repeater s can be
anti-chatler-protected. FZ1Tllf, for e x.....

f ..ncll 2m "PH,ers.
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lalilude XX, longitude XX." It la a good
Ide., but II will faka. While to ca tch on.

On the lasl nioJ'll 01 the ~tlng, t he
Miniat ry 01 Communicaliona ga... . w.y
500,000 pelat a l , tamps worth 12 Colom
bian , pesos each, to commemor.te the
~Ilng of the I...RU.
n-. hlgl> llght••re • f_ words ,.

lleell ng 800 pages WOIIh 01 deClalona .,
the meeting , The o rg a ...iz.tlon w.a 'ant.,.
t ic , end lhere was .lw.Y'S . n HK r. d io.m.
. teu, * Ith --, membef or delegation

ECUADOR
B. Palrlcio RlK:. ,ae S, HC2PP
PO 80_ 5 11
GlMyaquil
Ecu.aor

Hera Is the ins ide vlaw 01 what hap.
paned . t lhe reeent meeting In Call !C0
lombia). a llenOed by our delegate,
Gustayo Cfespo HC2NW The spon$Of
was lhe Cali branch 01 Ug. Colombian.
de RadloalicionadOlI and ttl8 meeting
toot< pl.ce on lhe 50Ih .nni.........ty 0 ' tile
foundation of fhe Liga..

On the Ills f day, J une e , the liwe worl<
commill 8eS we re formed. Ec u. dor lool<
part as secral.ry 0 ' the "VHF/lJHF Sale l·
liles ConvnissiOn ,RThe "-ling WiilS held
in ClAT, the Centro Inte<nacional de ...gn
c ...lI...,. Tropical, and It was superb. There
were slm ullaneou. lransl.lIo ns lor a ll 0 '
1M participants.

The COfTIfTloIssiOn in which Ecuadof look
part came ...p with lhe Io/Iowing:
• Flequeno;y assignations in the .
bands , and a comPfomlse between gov·
ernment , wh iCh would .llow I. dio . ma·
leurs to use lhe.- .llocation$ $I'Klf11y.

• The ploe«Nre 01 issuing .i<::enfIeS
should be s 'andardlzed and the delegates
will work toward th aI goal,
• II was decided lna t J ...ly 1, 1989, WIll be

the dealtll ... IOf go.&l.TlentalO open up
the new a lloc. t lons.
• Per... proposed o ...lIine. 01 how 10 ...se
the new segments.

We at>oulcl not. here tllat most 01 lhe
time, the decision' _e ...l\ii1nimous.

... cOfTlfT>l llee member Irom Jap.n gave
a talk a boul lhe la ...nching 01 lhe new
JAS· l ..lellite . , the beginning 01 198<1

and expl.lned how lhe lutlds were ra ised
One-Ihild ...... donated by J .panese.ma
teur••nd tile d itl erence came " om the
goover nment 0 ' J apan.

The committee .Iao lecommencled Iha t
amal...rs should \live I..... r QTH as ,t.r>
<lard calling plocedula. If II is aPPfO'<'8d,
we will say, lor example , ''Th Is Is HC2PP,

zone .. ho ld. only two active opera tor.,
while thefe'. only one in lone 5.

In U.. bea ...t,f.... seashore . rea 01 the
soult'wesl8ln part 01 tIM country, in P. I·
mar de OCoa (whieh i. In<:/udeet in Zone 6).
we have "'rture HI8GBI6. He ocerstee 'rom
hia beaoch t>ow.e during weel<enda . M rc

I' a tfUll OXer wI10 .peaka lluenl Eng li.....
.nd al50 eniOYS conteslS,

The easte rn part o r Ihe country I. Zone
7, He re we can lind ' rom 10 to IS . ctive
rla-.....adio operalors.

lone 8 corresponds 10 11M caplla l ci ty
which , as you would ex pect, holds lhe
g rea leat number 01 ham o pera .or. ....e n
IhougI> the .Ctlve ones n...mber no more
Irla-n 125. "'nd z.on. II cont.ins only two
oper. tOf1;, moslly eelive on -«l mettl\'S.

As il l. clea, ly shown, lhe tota l number
01 act ive ha m·l. dio OPeralors In the D0
minican Republ ic i. close to 250, regaldo
Ies. oIlhe 1500 or more thaI . re lis ted in
lhe C8l/bo<». . Cue 10 thi. lacl, HI is a1111
considered good OX, especi.lly on .he 10-,

040-,80-, 160-, .nd 6-melflr bands, and It will
be ou, PUfllOlMl on thelle paget to kMfl
you up to da ta with int8lesting Inlonna
hon on _ and how to make your cee
tsct s with HI In th e d illtllenl zo nes and on
the bands thaI a'e more uncommon.

lhera is mucIl more 10 come, bu l llIal
witi lle in I",' ule columns 110fT> the Domini
e,m Republic_ the best wetl -l<e pt sec,e l
0 ' th e Ca rlbbe.nl

To etetm the awa rd, copies 0 ' log e n·
l ies with the loIlOwing inlonnatiOn
Ihould be SUl)mitted:~''''Ime GMT, Sl.·

Jon _ed, Ioequeno;y blind, and s lg .
..ports I... a nd out. E.ch log sheet enc ld
)II h8a<Ied with lhe ce ns ig n, ZOI\8 n...mber ,
and 1...11 posla l address, plellll.bIy typed
)t' plinled In block leiters , These should
)II s ...pported by the aPPfopr l.te QSL
: e rds or a certillcale from Ihe a pp lican"s
r>lIlional society certifying Ih.t trl8 OSL
e-dS~~ made ..a ilable 10 them. In
countries withoul • nalional society, a
' ,mila r certllic.te signed by Iwo ~her . ....
aleurs will su llice.

Log theets accompanied by len lAC' or
US$2 or lhe eq.......lenl should be lIenl to
lhe Awards "'a nager, Cyprus Amateur
Radio Sociely, PO Box 1267, Limanol,
Cy.,.....a.

The log entnes will be <;hecked .nd,.1
tM lliaerellOf> of the Cyprus Amaleur
Radio Soclely, the certilicale w~ 1 be
. warlled. Unsuccesa'ul a pp lica nts will be
notlfltld of the reason lor rejecting their
c lai m.

DOMINICAN REPUBLIC
M. F-. Piment"(Timj HI8 /JF-P
PO 80" 2197
S,nlo Dominpo
DominICan Repvblic

Greetings from It.. DominICan AepubHc
10 all lhe readers or 73. Flom no w on we
will co_ inle les tlng I\8WS conce r.... ng
rla-m radio in this be.utiful is la nd in the
Caribbean.

We will al 50 be glad 10 help~ in gat·
ling any HI OSL whic h you ha... 'a Iled 10
leee lva , wOlk out a tched...le 'OI a partlc ....
I.r band. or .ns_ any 01 your questions
penaining 10 the ham~ hefe.

The Dominoean Republoe tHI) an.,es tN
His pa nio la Island WIth Hai ti (HH) In the
c.ribbean sea belween Puerto RiCO and
Cuba The Domin~n Republic has • t.·
"lory of ~,«2 km and Hait i has aboul
26,700 km 2. The c.Plt.1c,lyollhe Dom,ni·
c.n Rep...bllc is Santo Dominpo: It holds
one.nd a h.11 million people 0 ' lhe 101.1
popul.tiOn of a ix mIlliOn.

The country IS d...1ded inlO nn.. ronn
'or ham-,allio purposes. Zone 1 incilldes
lhe Isla nds 01 Be.la and ... Ito Ve lo , whic h
belong 10 tIM Dominican Republic, and
some i_s in 1M aUfJOUfldlng .rea.lone
2 includes tlwee is lands, Saona, Ca-tal lna,
and Ca.lahni l•. These lir$! Iwo zones ara
activated only In OXped ltlons since they
llave no permanenillam-radio residen".

The III'SI OXpechl1Of> 10 Beal. lsl.nd
IHll RCO) was in 1979; 'I was lun by •
group from Ihe RadIO CI...b Domlnlcano,
Zone HI2 w• • actlvaled lor the linn lime
on s.ona Isl.nd in l11n by anothef group
"0m the 011>0 , . mehhon.d club. Lat.., In

the years 0' 1980 and 1961,,,...,,.-,e OXpedi·
tiona were also m..de to Calalln. Is la nd ,
.gain by the boy. of ' he ~dlo Club
Oominic.ano.

The 001I"""" and can"al a rlNs o f the
country correspond to lofl8 3, At the pies·
enl time, Ihe re are we ll-orOa niled and 'ery
enth...si.st ic llam-r.dio operalors a mong
the lone 3 membllfs of lhe~ Club
Oominicano. They .'e ~ actIve on 2
mele.. and alSO on tile o ther bands.
There'. g,ea t en thusiasm for OX .nd con·
leslS RioJ'll now, we could state tflal Inl.
zone ialhe most act l'" in llam radio in trte
Oominocan Republ IC, h.vlng .round 100
acti,e ham OPe,ator• .
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GUANTANAMO NAVAL BASE
Jame. s.r;.\:~ KG.fSHIIUo2SH H

$«.,.,.",fT,"'''_.
Guan lallsmo Amet9l1f Radio Club

PO 80_ 73
fPO N.. Yortl 09593

The Guantanama Amateur ~a<l lo Club
(GAFIC) is .11.....I'd -..ell at t!'le US NlVal
Bu., Guantanama eay. Gl MO, IS n Is
known in the Navy, the oldest US Mlval
lMIS<! on loreign soil and 1M only one in II
communi$! country, Is the anigned duty
atation of .bout t.....eflty !'ul ma, ••nging . t
Pf"8!l1 from II 'eeel1tly graduated and li
censed Novice up to and including Extras

As GTMO is outsldeO' the FCC luri~,c·

liOn, Hoe ee.rnm.nde< Naval 6&" (COM·
NAV8ASEj Is authorlled by 1M Depart·
ment 01 1M Navy. N.yY Teleeornmunica·
lion. Ma n...al, 10 license and ."thor;:.
amateur QPe.alioM, To be licensed 10
operate I,om KGot4and. you musl be IU'
lIoned hefe. tlave in your possession II
valid alateslde license. a nd WI oul me

Pfopef pape<W(lfll . Then lhe eonvnul'llCa'
lions ollicer, under autllo<"Y 01 COMNAV
BASe. Issue$ • 2" 2 GTMO call. A ham
can rllQuotSt .ny lwo-le\ter .ulli"

Club prftldent I. G.ry Mu'pIly KG4 0 X,
who. aa you mighl e .peel I"" n hia chOIce
01 Cilll , is .,."..,. Inl."..'eO in won.'ng OX,
Club meellngs a ' e Mid on 1M third Mo n
day ot lhe monlh at 2300Z.., the club sta·
liOn, Iocaled in nobbyland-tl\e a'ee ot
the base th. t hOUSS'S l he pIloto c lub,
~ing. and C8famieS cenl..S. Any

llam vialting Guanla""mo Bay is ",e1eome
to .ttend.

KGotA N. Ille club call. ~sn't been too
acti"" ,ecent ly si<>ce Ille Collins S-hnea,
gea' la on lIs I.st legs, The clu b Is trying.
th'OUQll the N. yY $pIoCial SerriCe. 10 ce
I. ,n lunda tor . new TR-7 . nd eccessones.
II tile funds .,e av.ll.ble, the club mighl

t1a"" tile ""'" ON' on line by Ille end ot
thla year.

This yea', Tim Mill"," KGotTMI'N8IRXX
I. ught a tkr¥Ice Claas tnat was tlOth ""811
received and sueeesatui. 0 1 the seven
who at.rted the cl.ss. lhe only one not to
be tested or licensed w.S • young bay

who would ,.,her pl.y and be a disl ,ac·
tion l!\an s ludy the code. The s,.rt 01 tile
cl._ w.s pI.Iblished in the base _.
paper and bfOlOdcasl over the loc.1 A,med
Forces RotdiO .nd TeleYisiOn Se<vi<;e

jAFRTS) ,Mlio and te....i.ion a l.t,ons on
base. Among tllase wlla . lIendad the
clan w. s a nayY jou,naliat who Pfoduced
some o t lhe annouocements

Not being content wllh only one ham
class. KGotTM is .gain leaching Pfospec.
tM! new Nov~, so w,th ln the ne.t
monUIS, listen tor more KGot. on lhe NOV·
Ice tJa,nds, For the int~liOl'l of new·
comera 10 the ham ,an kS. KG4 COIJnlS as.
COlJnlry on lhe OXcc hst. By lhe w.Y. glWl
new KQ¥\Ce$' break_they ",III tJa, scared
silly wf'.e<l they lirs l get on lhe . i, a nd are
on the ,eceI>'lng end of • pileup . . . iU
enough to make a guy llfi1J'l he \lad . ,udied
somelhlng sane . • , like bomb di spo••1.

Speaking of DXec. the GARC sponsort
• w.:n.ed All GTIllO . ....d. whleh I w ill

w,lle .boul al. I.te r dal e.

tween writing.1Id puDl~hon ttwol ma kes
cover"ge 0 1 topics auch .. conlests
.athe< difflWll

THE UK SCENE

t em finding w,lh Oll lh ls just. lillie dl f·
flcun l\avlng .e tln ned only yelll","day hom
a hOliday in HBe (SIIfiu.rtand). lI"a not tel
lag Ihat IS lhe problem (It being only. one
and. naif hour flIgh l). but ••ther lhe gerI

","al letl\argy thaI selS in ,..,..", the .un ia

hoi .nd the bee, cold!

All Swiss people .'e nice. and lhe small
population 01 .a dlo .maleur. partlcula,ly
80, The mountainous ' ","' a ln 01 S",ilze',
land ma kes Iocat eonvnunlcalions dllh·
cull and provide. a perfecl selling lor a
network 01 2m ,epeal .".s Most 01 lhe
peak. haWlakling cenl.".S with aceess .....
ch.i.,itls a nd PQ"'8' supplies, so lIls ,el.·
tlWlly easy 10 slle • repeal"," In • good

location.
I did fK)I lhls lrlp apply IOf a reciprocal

license largely bec.use I did nol ",ISh 10
I.ke any equipmellt "" ,h me. In .e tra
spect , lhe 30 SI, IN (about US$ lS) would
ha.... been well .pen\. During our lrlp we
visited Geneva and decided 10 lake a tou'
ot U'M' United Nations comple~ Since I
llad my RSGB mem~h'p c a 'd wilh me
and could lherelOfe prove I "'. 15 . licensed
,.elIO amaleur, I decided to try to visit
4U11TU. (Thl. II av.ilable to any vl.lling
.maleur on proot 01 holding a cunenl II·
cense.) The gui<les al lhe UN viSitOf cenl.".
knew nolhlng of lhe slahon.•lIl'loughtl'ley
apenl some con.ille,able etlort Irylng 10
lind some delails. EWIflluaUy. I Q8ve UP

.nd IOined tl'll! ,egul., slghlseeing trip.
On the way back 10 lown, I lound tne

sta llon. Well, a lmosl . lor on lop of Ille lTU
Ont","nallonal Telecommunicat,ons Un
Ion) building opposile tl'll! UN 1$ • J,.el.
mef'll HF beam plu•• ml. 'ureol VHF/UHF
beams. SO, on the ne. l "lp 10 Genev•• il'a
Ii'll! ITU building Ih. , ", II I be st09 number

~

A. u.ual on .eturn Irom holiday, lhere
",as . mountain 01 mall, As well as some
blll. a nd a ntlmber 01 magazines (In
cluding 73). Ih.".e ",ere a te w a ppllc . , ions
lor Ii'll! Cl'leshlre Awa,d ",hlchl managl!,

The UK I. divided inlo counties which
cor,espond with something belween
countl...nd stales In 1M US. The county
01 Cl'!esh"e is eent","ed on counly lO'Wn
Chester and is sl lua led bel",aen Norl h
W. 1es .nd Me,seys ide. The Cheshire
Aw. ,d la av.ilable 10 licensed amateu's
and IIsl.",.".S In Ihree categories-Gold,
SilW!r. and Bronze 10< SO. 30. 0< 15 point$,

r...pecti.....y,
aso poInls 10< US stations .,e 5 per

CWrssB contact. 10 per FM contacl• • nd
15 per SSlVlRTTY or salellile conlact. A
aso llfilh Chesle, counl$ double pointa.
Any .eaders Inleresled in obtaining tM
Cheshl,e Awa ,d ShOUld send $3.00 10 me
", ilh a COPY 01 11Ie1, rel....ant log e"',act
(OSLa .re not ,equl'ed). An a~icaliOn

torm with ' ull detailS is • •a l1a ble lor S1.00.
I ", ill ,atum 10 lhe subject 01 UK . ",ards

1.,,,,".

II seems no I,me 11<>ce I .tarted w,iting
Ihls column lor 13.nd yet this Is .I,e.dy
lhe li.tll edition. You stlOuld by now h.WI
lhe measu,e of my a pproach to lhe col·
umn. but II you -...QUid like me 10 COWff a ny·
Ihl"ll specific. plNse w, i1e to mil. Re
member, t hOugh , th., there I•• del.y be-

GREAT BRITAIN
Ja" Waynard G4EJA
70 C/lurellfi.lds
Wid"'" WAS 9RP
C"..lli,.
Eflgland

has been the largel ot some people lor
quile aome time now. Ills lhe moslactl""
repeale,. espeeially du,l"lI lorog week·
ends and IIollday• . A le w days belore
eaal'" thia yea., • stNdy signal ",as . ,
lhe input 01 lhe ,epeat.., dlslurl)ing ,'s
nOfmal use. Aft.". Iou, consecutl.... days
of night-only I,ansmis.ions. ",e 1I0u,ed
lhat Ihe ne w beacon placed had • timing
device lhat pe,mlUed It 10 work eWIfY
8¥IlI"1"lI. ThiS made it dillicull to I,ace,
compa,ed wilh the olher two j.mmlng
beacon' Ih., h.d been on continuously In

broad daylight.

Tile IOIJ' l\H!emeol yagls 01 SV10E
ga.... us .n Indication lhal tile bug was
placed close 10 lhe mountain. With
l inger s eroeeec. SV1NN. SV1NK. SV1RJ,
SV1RP, and I started the 10. hunt. SV1RJ
bor,owed a wooden bfoom llandle that
was con_,ed 10 a ....Iement yagi 01 his
""'" eonst,uetlon-"",h line resulls, The
sm.1I convoy of th,ee cafS stO(lJled a l the
parl<ing lot., the loot 01Mounl Pa,nIS. No
signal wa. lIea'd on our FM ,igs and no
signal was ,ecelved by lhe SSB rig on OIJ'

Wf'!ical.

We unpacked llIe "broom-ya g i" anIen-
n. and the,e il was. A small signal ap
pea,ed ""*" the .nlenna was poinled 10
llIe c.sl~lel at lhe tOP ot t ile moun
lain. Enthusiasm made u. lorgel Ii'll! low
tempe<.'u,e and gaWl uS lhe COlJ••ge 10
conlinue. Close 10 Ihe lop 01Ille mounlaln
and th,ee kilometers belora IIIe casino, a
Sl'ong Signal blocked ou, receI_a. As we
gol clOS8l to 1M casino, the .Ignal wa.
_k so we decided 10 'elum 10 the ea,ller
point . SI,ong ,ndlc."ons again, bul we
could not pinpoinl lhe bug.

A Yeesu fr·29O. nd . n Icom 1C-2E ",,,,"e
in use ., lhe time. By midnight. we ",ere
Circll"ll 200 squa,e mel... 01 a mounlaln
llfith I,..... and rocks. The algnal ",as
strong ",ith no anlenn• . bul lhe rt was re
Ilecled by lhe I,ees, which made Ihi"lls
()illicuit. The broorn-beam worked again
and ga"" uS lWO Indications. All.". wal k
ing some 30 melllls on t.... fOlOd. "'" 1000nd
the bug.t the bUll 01 a tlllll.

II ",as a very sophi$licaled dIl¥lce c0n

tained Insidll • 4·liter molor-oll can. ($lie

pho!O*.) Tl>e anlenna ",as on the OIJtsidll
w;Ih a pholo-<esislor thaI pe ,milled II 10
opeIate only at nigh\.

AulhOfltles ",,,,"e no! in a posilion to
h.ndle lhe malt",.t tlMl time, so loflow'OlI
the inslluetlons 01 the presidenl 01 our as·
soclation. we .ernoved i\. Alte, a good e.·
am a l my la b lor flngerprlnts. ;1 was lor·
w.rded to RAAG and placed w,'h Ille
other two tle8COfl'. The ...nole conSl,UC'
lion ", as made on a 3 " 5 cm PC boa,d
which had .12.338 crystal. Ten o-.Ize bal ·
t",lea In series powered tile~.

"",Ich d'ained 25 mA when in operat,on
and 70 uA ......... ollltlll ai,.

counlry; II you oo not belong to 0I'IIl 01
tl'lelTl, you can haWl di,ect mall service to

you! .dd,ess,
The biggest club is In Mila no (more than

eoo member'~ It Is made UP of • 1
,oom. in a school building and has a con
I.".ence ,oom 10 a c commoda le a ll the
meml:Jeoi s. The OSL ......,;ce Is 1'10'" .,."..,.

lasl..nd Irom some ranClOm leslS we haWl
_llIed Ihalll can takt3 or 4 months 10"
car... ca'" lrom lhe moment you mailll
to you, bure.u. Bu! IhlS is . allel only II you'
correspondent does send you his cero .
...nich does not happen W!ItY I.equently

wllh US amateurs.
Qu.lng the monlh 01 June. we had In

n.1y lhe 11.$1 HLeagul! Clubl eonles\."
The pa rt ic ipa t ion was Inc,edlble in s pile
o llhe lacl t""t this was tl'lll Ii.sl edition.
Ilei"ll lhe conteet manage< , I ",as 'u"
p, lsed to ,eca lWl mo,e lhan 3 leel of logs
I,om 300 out of the 600 partiCIpants.

11 h. S been a national conleel.nd 1I will
remain like Ihal in 1984, bul It could
b........"''' inlernational in 196:i. The ne.t
conleet will h.... an Icom HF IrallsceiWl'
as lI.st prize a nd a VHF one as second
Pl'lze. In Ina meanlime. "'" will start a ton
' " ' for SWLs that will haW!. general-(;ov·
..age recei¥er Co< tM lop scorer,

A __ aw.'" lias .-.. int,oduced by

Ihe ARI OX Blue Team-Ihe 11,1, (Uallan
'-l.nds Awa'dl- You need 10 poinls lor II
.nd you can get Illem by contacll"ll ala·
lione In lhe ltanan Islanels. II's easy to tee
ognIze II'IIlm 'rom 1M Pfehes: IA1 , 111.5.
181, 1C8, 109, lEi. tF9. 1G9. 1H9. LJ1. IL1.
IMII, ISQ, a nd 119

Isl.nds ",i1h a Ioca.I residenl ham count
1 point; lalands w,'h no local ,esident ham
cou nt 3 points or 2 polnlS (acco,dlng to.
long lisll""t I can PfO'tkle to .nybOdy who
~.il).

YOIJ c.n conlact lhe same Island on di l·
lerenl 1) 1..·>ds and modeL There la an
honor ,011 a l 60 poinls .nd • 5-band en
dorsement lor WOIking 10 isl.nds on 5 dl l·
lerent bands. No need to send cards.

The COSI is sa The a wa,d Is In lull color
on special paper.nd leatu... an old map
01 llaly sI'lO¥ring all lhe gfOlJPS. All ..
Ques ts should be senlto ARI. Via SCarlatti
31.20124 Milano. Italy. or to my add'ess.

GREECE
AlIasllls los D. Penos SVIIG
PO 80_ 7!ilO63
Ar/lerl611110
G,_

Repeater Al ., tile lop ol l,lount P.,nl.
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NO MORE TIME CONSUMING, FRUSTRATING AND COSTLY ANTENNA TUNING.

ONE ANTENNA FOR ALL FREQUENCIES AND ALL BANDS FROM:
.3 MIIZ. TO 70 MIIZ.

AT LAST ! A RADIO STATION INSTALLATION TIIAT IS JUST TIIAT !
"INSTALLATION ONLY"

FLORIDA. 330601000 S. DIXIE IIWY. POMPANO BEACH,
305·785·2002

TUNES

ONE ANTENNA
MHZ. TO 70 MHZ.

VSWR LESS THAN 1.5: 1

WITH NO ANTENNA TUNING

.3

* NO MOVING PARTS ! * 100% SOLID STATE I

* 5 YEAR WARRANTY ! * NO CONTROL LEADS ,
* INSTANT SWITCHING ! * LIGIIT WEIGIIT !

* 50 OHM INPUT ! * IIIGH EFFICIENCY

* LOW NOISE! * 200 TO 2KW. P.E .P. !

* DIPOLE ! * LONG WIRE

* MARINE ! * MII.ITARY !

* AMATEUR ,
* AVIONICS!•

SEE YOUR LOCAL DEALER FOR MORE INFORMATION, IF HE CAN'T HELP YOU
ASK WIlY?

AND CONTACT:

ff MAXCOM"
AUTOMATIC ANTENNA MATCHER

MAGNUM DISTRIBUTORS INC.

WE WILL GLADLY FURNISII INFORMATION AND YOUR CLOSEST STOCKING DEALER!

- Of< :MAX<..~Ol.V1
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Make a Good L-Meter
Even Better

Give the N5CC design a boost. Tack on this two-stage buffer
and dodge those sneaky loading problems.

Fig. 1_ Bipolar transi!>tors can be 2N2222, 2N3904, ere,. FET can be HEP..B01, MPF102, or
another rf or generaf-purpose device. Dc voltages were measured w ith a 1k resistor in p lace o f
an inductor, using a M icronta/Sincfa ir DVM w ith lO-megohm inp ut. Rf voltages were
messured w ith a l 00-u H Wee-Ductor inserted, using a VTVM-type rf probe in to the DVM. My
unit draws abou t 5 mA from a 9-vo lt supp l y.
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detuning it aswell . Anybody
who tried to make the con
nection work and w ho
doesn't own a scope, now
hear th is: Pay off you r
analys t; i t's not your fault;
you 've just got a litt le bit of
work to do.

ln m y ini t ial irritated reac
tion, I decided on some
Q ST-stvle overkill. Perhapsa
single buffer stage would
do, FET or bipolar. But, I
decided that if I was going
to use thi s c ircu it as a bench
instrument (it's sorely need
ed on my bench; have you
ever tried to d ip-resonate a
ferrite toroid ?), I wanted no
sneaky load ing problems to
com plicate th ings. Hence,
the two-stage buffer w ith
the " A re you really there!"
5i)F capacitor Into the FET

The figures te ll pretty
much the rest o f story . I' ve
included voltage measure
ments from my unit to aid
you in bringing it up. Subst i
tute parts anywhere you
think you can get away with
it, but don't be tempted to
scrim p on the decoupling 
m ine rnotorboated at rough
ly 2 Hz unt il I fil led in the
missin g ca pac i tors. Any-

..
REn... ..

beautifully s im ple c ircu it ,
quite useful and relatively
inexpensive. Anybody who
owns one knows that he got
what he paid fo r; pa rt of
what he didn't pay for, and
didn't get, is a high imped
a nce input a nd a buffering
ten-to-one pro be.

Using my scope, I saw
that the counter input was
loading the Lmeter osc il
lator outpu t way down and

OU''''''..
' " EO
COU~H"

got the same nasty surprise
that I did -it didn't work .
The display kept fla shing,
w ith a diff erent read ing
eac h t ime. whethe r the
counter was powered by a
plug-in power supp ly o r an
interna l battery.

The Lmeter IS a beautiful 
ly simple circu it, and I found
it to be quite useful once I'd
corrected the problem. The
frequency counter is also a

,{S,
""' ~,

BI ~Do~ G PO!"
'011 I ~OI>C'OIl

'''>culT I
( R'R".)

1no v"'-TO I

I
I liO!!! ". IBu)

I '00'-, ••.- ,. • " .- I 116.1 10. _ •", H.'
~

1000. ' 0'.' "",.
GEl ,,0.<

@D I
I ~

"" •• I
~ <ED ..

"" w .. -/ ..-0 CiEJ .~, [2E] 32:1

CIill (~
022.'

D:ill I
10 101

(Jill H.'
I0,.< ,. I '. ,. ". .ro.,

I f01" .......,
I .~.

.~, .....HR

c soou R. Bryan 11/ i\B 1H I<. U,6
7J 11 Varier A >{'nm' ~
Ciln~<l Pilrk CA 'J1J(J j

A nybody who tried to
run their W5JJ /N5CC

l -m eter (73 , D ecember ,
1981 ) into their M a x-50 or
M icronla model 351 fre
quency counter probably



Fig. 2. Printed-circuit etch pattern. Drifl hofes are in a .1~ grid;
anyone using a drilf/cu t.and-peel technique, as I did, can use
per/board as a drilling template. With a little bit o f fudging.
the binding-post pads can be soldered directly to the wire ter
minafs o f a standard double binding post with ~ " pin
separation.

Parts list

1()().pF silver mica or polystyrene (NPO if
available)
.01.yF ceramic (.1-uF monolithic ceramic if
available)
5-pF NPO ceramic (silver mica is second
best)
.022-uF ceramic or polyester
.22·uF ceramic or pol yes ter
1.O-uF monolithic ceramic, ceramic, tan
talum, or aluminum electrolytic
47-uF aluminum electrolytic
l().uF tantalum or aluminum electrolytic
l or 2lerrlte beads-FB43-101
NPN switch ing transistor-2N3904,
2N2222A, 2N3227
N-channel JFET- MPF102, 2N4303
470k, V.·W, 5%. c-c or c-t
1k
100 Ohms
82k
12k
3.9k
470 Ohms
10 Ohms
builder's choice-5-way binding posts,
Fahnestock clips

C5

C3, C4, Cl0

C11
C12
L1
0 1,03

C6
C7
C6.C9

Q2
Al
A2.A5
A3
AO
A7
A8
A9
Al0
BP1, BP2

0-

0+I
CII

, . . . . .

I I C4/ "4 I I I I
R2 C3 I RS R7 R9 C

I
7

I E I C5 I I E I /
rQ;'\ B r; ~ll@ 8 r5

IV 0 '_lo.::.Y1 I I /-
C 2 C I ,CI<\O R6 C C8

I RI R3'CB I R8 CIC
I I I I I

LI + RIO

,
C I

I

BP2

BPI

Fig. 3. Component la yout. Usea piece of clipped lead for the
test point. Check the data on your FET for pinout be fore in
.~ ta lla rion.

body who's starti ng fresh on
this ci rcuit might find my PC

pattern useful; refer to the
o r igina l artic le by Ca rl

Drumeller WSJJ for calibre
tion information.

M y t hanks to W ill iam

Huffman NSCC, whose de-
sign is coming in mighty
handy at my sta t ion_ .

•
APPLIED INVENTION

.. SOURCE......... ,......... _

GaAs FElS by MITSUBISHI
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1M IUlBI au......-'44 IYlI.IRlHCSj 0 I I Opf I I 51
l...- _ f1S _0.1s,> 1 1 07
For . il1Gfl' ,...., Sfo5e u ' ¥ I I II

_ -..: _ """"" to ..._ 0-- ""''''''_. tilU..

.PlM...._&-~ " . '_Im 1O:n~ ..
1112 11152~ "-

u ,__·" ""~_'ISO _<-' 1 ru
_ T !HVU 5(.., f OR CAUUX; __ lJlllll II 00
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r.&tt ' IfIllIS ilf'SI l3.lS ..... 1llIe 'l£ MS 12 51 'h'llASSl
.... $1IT£ 1E~.o.oo 1"\0 SlIUS.U

Model 335
Kit $69.95
Wired & Tested $89.95

Our products are backed by prompt tac
lory service and technical assistance. To
become lamiliar with our other line pr0

ducts in the amateur radio
market. call or write lor our
free product and small parts
catalog_

1I0 u n at. I'fIIUOUE laLE PlAZIl
~"""GH. I'll ,sm

(. 12)73J-1W5

CALL LONG DISTANCE 01'1 YOUR HANDHELD

The Model335A will deliver 35 watts 01
power using the lales! stale-of-the-art Cir·
cuitry. The amplifier will operate SS8 or
FM and is compatible with
most handhe ld tran s
ceivers, including the
TR2400, TR2500, 1G-2AT.
Yaesu, santee, and Ten
Tee. Only 300 mw input will
deliver 5 watts out: 3 watts
in witl deliver 35 watts out.
Maximum input drive level

is 5 watts. r:Y:!1ICommunication
YISA ~Concepts Inc.

~ Norlft ...,.""" Il.. . 0.",," , 0 "'"' '5'20.15' )' 2'00.,."

AmI'. ..uAA~' ~. ~. . , ..Oft CUSMC R...n 0...'.... _ . ......"'flll
PCS -4QOO 2", ,,~ \ ' 5(\00 s... 0"' 0 '''''' M '0 '0.. ., " .. l • -2o:lO :lOY> ~

PCS ·' :lQO 70<'" ,", 'n ", " . '"" d.,.". .. "' "M l "' -;>060 row ""PCS -JO(I 2", .H "" w ES H C... ......... ',Il.. 0"" '0< .. 'm l .·2 ' ~~ 'sow ,",
l O'_llfC I~ ' ... _loc Cot'N" lIunll"ou' l'O' ......n ..... t"-"5Cot_,,·f_',_., "0" "~-GA'" ~w "M ..... _ -OV-02 ,-
"'''''''-'' ,~ Eo_" ~ 2UC~-~ = . .... lo< 22'l ,,~

2'!l l :-0 .. ' ,m 30 -oon """' ..,., ,., . ... _lo< >7.11 , ~,' ".
" EW' s.,..,,~ S..,"'" ... vas •• ~nf" p...OOln

, . " ""lOon" e.vO was '" 80"'.... 01 <0, I ll; 5'-
0" ... 0"20 ...

21'8S2", ' .. '" ,.. ",," OPIO>f K' ,. N,.o.., ....'. ' 1" 0......'v_". ,.. ~'''_ " Il.... R.,... ~

WESTEC H ELECTRONICS i$ your dealer for Ten- Tee. Alden. Arran. Hy ·Gam.
Cushcraf!. Butr",nut. Bencher. V,brople lf. Nye -Vlll ing. MFJ. Oa, wa. Kan/romes. Oig,mall .
and more Free Shipping (UPS brown} an p repaid orders (CashIers Chec iIlM,O,). Prices
and availability subJec r 10 change; please call for latest mtormetion.

\.::::~> MON., TUES., WED., 10 - 6 C==:'Y
CALL (412) 733- 1555 THUAS.,FAI.,10 -B $AT. 10 - 2
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812·422·0231

-
808 N. Main

Evansville, IN 47711

ICOM 745

-•

• - _. •- ._~
•• •

S ~
--- • ' UI U- •.' . ---- ......,( ) . ;5" ,) ,,·C.'

.:....r; •.- - -. -- - - -..
0 - 0 0 0 '--.J - ".' -0 -_.- ~-

TOKYO HY·PQWER
HL3QV 2fY1rN Amp . . . . . . . . . .. . . . . • . . . . . . . . . . .$63.00
HL160V 3 or 101160W Prump 295.00
HC2000 2KW TUIl&r . , . . . . . ... . . . • . . . . . . . . . . . .295.00
HL82V 10160W Preamp ..•.•. ... ...... ...•.•.• 145,00
HL20U 2I2rNi UHF Amp ..........• .•.... . ...... 99,00
HL45U IOf45W UHF Amp/Preamp .. .. ........ •.. 175.00
HL90U I I)'8(/W UHF Amp/Preamp ..•....... .. ... 305.00

AOHN
25G .......• •.•...•...•.•..... ........• .• .. $.l2.00

LAASEN
NLA· t5Q.MM 518 WaYll2M Mall Mt ........ • .•.• .S3$l.00

MIR"'GE
01 0101N «0 MHz Amp •.• . • ..... .. .. .... .. ... $279.00
81 018 101160 Pl-eamp . .. ........ • . •. •....... .. 245.00
B3lH8 301160 PI-&&mp _.•.•... 199,00
Bl08I018OPr"amp ... . . • . • .. . . . . . . . . .. . . . . . . • 155,00
Mf' lIMP2 Watt M"l ers 100.00

SHURE
4440 OH_ M iC........•.••••.. ........•.••. .$50.00

KANTROHICS
The Inler1_ l . The brand,.,.. com.pul... Inler1_ IOf
CW. ATTY. ...SCII. Soltwara ..." lIable tOf VlC2O, C-64.
APPLE. ...U RI. TA8OC, TIM

1« ·14B-13LBA 2M LoIlII Boomel ..... . . .•...•.• .19,00
14J.15Q.14C 2M Salellll& Ant. 79.00
4lO·47D-18C Saleilite Ant 59,00
CS·2 Circularity awucn.. . . . . . . . . . . . • . . . .49,00

TEN·TECN""" 2M Halldh" ld (Mod,,12591) ,Now Avallabl"
AlgO&Y If Olll ita l. .........•. ...•.... . ...... .$535.00
2KW Tu"",r Kit •.•...............••.••........ 185.00
Tile Fantastic cor..,ir•... .. ...... •.....• . .. • 1,029.00

."1224 New Comput.. Irller tace .... .. ... .• .• .•.•..Call
941CTun..lM"t..,AnI. SwllcIllBalun $81.00
422 K"yer/BENCHER PaClClI" combo 89 00
313 VHF Conv for HT . . . • . .... . . . . . . . . . . . . . . . .. 38.00
969 3KW Tuner . ... . .. . • . • . .. •. . . . .. ... . . .. . .265.00
9408 TuneflM",../Ant. Swilch . . . • . • . . . . . . . . . . . . 72.00
900 Tull" r ...• • •... ..... ............•.•.•... . 45.00
40 1 Econol<&)'If .•..... .. ............•.• . •. • .. 45.00
722 Filter wlllOtcn _........... .. .. ........•... .63.00
812 VHF Met 29.00
616 HF MeI er .... . . ...... . . ...•.•. ..•.•.•.. . ,29.00
1040 O" lux" Pre~"I"clor , . , , ,69.00
103 "I""" 24Mr Clock 33.00

HY-GAJN
THl OXS 7EL Trlbander .. ....•... .. .. .... . . .. $375.00
TH5 MK2S 5EL Trl bande<..........• .. ...•.. . .319.00
ExplOf&r 14 Trtband&r 279.00
5J8Wa.&2M Mag MI . , .. . • . . . ' ,22.00
C045 6.5 sq It Rotator . . . • . , . , . •.. . • . .. .. . . . . . 119.00
HOR 300 25 sq It Rotator ...... .. ...•...•.•.•. .435.00
Ham IV 15 sq II Rola'or 195.00
T2X 20 aq It Rolalor 249.00
Free snipping on all cran _ p to .

ICOM
751 Uil imate Transceiver $1 ,225.00
745 Amazing He"" Transc& I.&r 900.00
730 Super Buy .. •......•...•. ....•.... .....• .599.00
1C-2AT NOW Only 215.00
3AT14AT Handhatd s 235.00
25A _ display '" mi(; •.•• •••.•.•••••• _ .••• ••. 305.00
25H 45 Watt 2M .. ..... ..... . . ............•.•.345.00
290H 2M All Mode . .•.....•............ ....... 419,00
271AAII Mode ...... . . .......• . , .....• . .. .. . .625.00
471A Oscar All Mod& 4.30·450 MHz 71 5.00
402 430 MHZ(takes Oscar Xtal).. . . . • . • . ... . . . .. 249.00
45A «0 101Hz . _. ....•..•.... •..... ...... 335.00
A70 R_ iv 599 00

HAL
DS3tOOIMPTIST6000 .. . • . . . . . .. • . . . . . • . ... $2,625.00
CT2200IKB2200 94500
CWR6B50 Tel&r&&d&r 749,00

DRAKE
TR7A XCvI' w/PS7 Sl .495.oo
R7A Rec&lv&r 1.345.00
TR5XcvrwIPS15, ., .•. . ..... ..• . .. .. . . .• .. . . .679.00

KANTRONICS INTERFACE )[

DAIWA
CN·520 1.B-60 MHZ SWAIPwr Mlr . . . . . . ... . • . • .. $63.00
CN-6206 1.8-150 MHz SWAlPwr Mtr 110,00
CS-201 2'POSil iOtl . wil ch . •.....•.• .•. _. . . • . • . . .22.00

ENCONM (SANTEC)
ST.1441uP. 22OIuP. 4.4O/vP

'"'" HandMida 0 11..-1"11 tr.. Moal h al""..
Call 1Ofy_ Dlacounl Pr\ceo

CUSHCRAFT
A3 Tf lbander 3EL $215.00
A4 Tr lba nder 4EL. . . , . , 219.00
R3 Motor Tuned Vert ical. ..•. .•. ...... . . . .•.• .279.00
214B!214FB Boom&rs 14EL 2M . . . • . . • . •.. . . 75.00 &.el'l
32·19 Super Boomat 19EL 2M 89 00
ARX·2B Rlnoo Aa"'ll&' 11 2M 39,00
1«·101 2M o.c.r An'&nna . . . . . . ... . . . . . . •• . . . 52.00
1420T 2M O!lcar Antenna . . . . . . . . . . . • . • .75.00

I
•••.-.

II..~ .

SANTEe 1«1JLP

. .... . • . .. .S36.00I45.oo

. ..... .$15.75
• . . • . . • •••. . . . . • ••• . 12.00
. . . . . .. . 8.00

. .....• •. •.•. . . .•.. S280.oo

TEN·TEe 2591

BENCHER
BY·1 PeddlaiBY-2 Cnroma .

AZDEN
~ .

YAESU 725

AU
CP.' Ne.... Compute' In terl.co for Vlc.20 &. C~ &. AEA
Soltwa,,, Package ... . .CaIiIOf Specia l Package Pricing

ALLIANCE
HD73 (10.7 sQ Ilj Bctatc r . $9900
U·\10 Small Rotator ~9,OO

",STRON
RS7A S.7 Amp~ Supply . .. . . ... .. . . . . .•. . $49. 00
RSl2A.~12 Amp Power S up pty 69.00
RS20A l~20Amp Po...." ' Supply... • _..•.•••.•... 69.00
RS20M 16·20 Amp wlmater. 109.00
RS35A 2~35 Amp , 135.00
AS35M 25-35 Amp wlm"!e• . • . . . . . . • • . . . . . • • • • . 14900
R$5(IA 31·5OAmp 199.00
RS50M 31-50 Amp w/m"'e _.. ..•. .. • .225.00

..W
Continuous Coverage Ant 2·30 MHZ

No Tuner Necessary .... •....... ........ • SI35.oo

ARAL
US Gall OlrectOfY .
I9&' He ndbook .
" "Ieone Boolc . . .

".
BUnERNUT KT34A 4EL Tflballd Beam $299.00
HF6V 8(). tOM&ter v emcar. $119.00 KT34)(A 6EL Tr lband Beam 459.00

YAESU
Finall y In Stock!
call tor Olscounl Pflces

Prices and Anl/abill'y SUb/ec' ro Chllnge

Send SASE for our new & used equipmenllisl.
MON·FRI 9AM·6PM. SAT 9AM·3PM
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HASTINGS
ANTENNA, INC.

847 West First. Hast ings, NE 68901
1-800-228-4007 (In Nebr. (402) 463,3598)

With the Permanent
7'11 " Antenna

Sys tem includes:
• SAT·TEe 5000

24 Channel tumng wit h
AFC. Meter and Modulator

• lNA - 120 or Better
• POLAROTOR II
• 100 ft . cable kit

Introducing System 7·11A

The see you've be en wa iti ng
lor, at a pri ce you can affo rd
O Uf on e piece spun
aluminu m d ish resists
cones-on. lis sturdy offset
umpote mount w ithstands
even th e strongest winds,

Call or "rile tLor detailed • CC -.ly.need
,pecif'cation, on (he Re ·a S compute.
Re peete r Control Board . conu o,., Inc.

10816 Northridge Squ.... . Cupertino , CA 9 5014
(4081 1 4 9 '8.130

,--~._--~~--~--~~~~~~~~~~~~~~~~~~--,

ZIP

ZIP

STATE

STATE

tonw d<.Mn \0 t drc h ll,r..e a &'Il ~ubM"ptoon to n : """, 'no. Radio',
,.,chniul '..un,..!. I ...."ry "".... " i ill, -d ""lh pr"c h'.,,1 l"fOfm"llOfl 1'.,,,,, vou,

f""""te h"m I ,m

,
• h""l" hoo"" 01 lu n in tlw vh"c l WIth o""r l UU comtruction prOW':h pt'f ve'" • keep
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INEXPENSIVE MEMORY KE YER: By passing prerecorded audio
fro m a tape p layer through a ful/·wave bridge rectifier, the audio is
converted to on-ott pulses which key the transmitter through 8 reed
relay. Use a code-practice oscillator or sidetone generator to record
the message. C l holds the voltage across the reed relay (RR1} for the
duration of the pulse. For use at speeds over 20 wpm. you will have
to experiment with the value 01 C l . Also, be sure to recom your meso
sage with enough voltage to operate the coil of RRI. DI-04 are the
rectifier diodes; C l is a 200-uF 150V electrolytic capacitor; C2 is a
.OI·uF disc capacitor; and LED 1 is an optional LED 'd sual indicator.
-William Edwards N8ARW, Niles OH.
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IDIOT BUZZER FOR THE 1978 HONDA CIVIC: This circuit uses an
existing seal-belt buzzer to indicate a fault condition In a varie ty of
automobile systems. The buzzer will sound whenever the brake fluid
level is low, when the oil pressure is tow, when the alternator is not
working. or when the parking brake is on. However, either the igni
tion or tne headflghts must be turned on for tne circuit to opera te.
Correct wires must be found by tes ting as well as by color codes, be
cause Honda uses the same colors for more than one circui t. Carf<
using idiot fights for the temperature instead of a gauge may include
this fea ture by adding one more diode - Franklin E. Swan W9SIA,
Oak Forest IL.
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SIMPLEX AUTOPATCH RECEI VE WINDOW: This circuit will provide a 25omillisecond window once per
second. It is ~special/y suited to making your o wn simplex autopa tch sys tem. Ul and U2 are 4(}()1 quad,
2·input NAND gates, Radio Shack number 276-241. U3 is a 4093 quad, 2-input NAND Schmitt, Radio
Shack number 276-2493; relays 1and 3 are Magnecraf t DIP type W217 DIP 19SPST-NC, and relay 215 a
Magnecraft DIP type W117 DIP 11 DPST-NO. Both types are available from aSN Electronic Components,
91 W. Passa ic Ave., Rutherford NJ 07070.- 0 avid C. Smith WB2EPZ, Jupiter FL

MUL TI-PURPOSE CONDUCTIVE TAPE: The copper-fall tape used by slained-gfass enthusiasts makes
an eKcellent material for " ·proofing enclosures, cu stom·shaping ground planes and making PC·board
layouts. The tape 's adhesive Is nonconductive, so when you are joining two p ieces of tape, make sure
you solder thE' 'oint. This copper·foil tape i~ available In a variety of widths a t most crafts stores.-M. Ro
senzweig WB2BOM. Steamboat Springs CO.
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Do you have a techn ique, modification. or eeev-to-ouoncete cir
cuu that your fello w readers m ight be interested in? If so. send us a
concise description 01 If (under fWD pages. double-spaced, and in .
etude a clear dia gram or schematic if needed.

In elCchange for these technical gems, 73 offers you the choice 01
a book from the Radio accksnoo. to be sent upon publication. Sub
mit your idea (and book choice) to: Circuits , Editoria f Offices. 73
Magazine, Peterborough NH 03458. Submissions not selected for
pu blication will be returned i f an SASE is enclosed.

CIRCUITS

LIMIT YOUR CHARGE TIME: This circuit can be used with 8 24·hour
timer to limi t the charging time of yourbstteries. To use, set 8 timer
to have an on time equal to the charging time of your ba tteries. Plug
the timer in and p lug the circu it into the timer. Pushing switch 5 1 will
energize the charger outlets for as long as the timer stays on. Atter
turning off, the circuit wiff not rea ctivate un til 5 1 has been pushed.
The relay is a tee-v-ee unit, but a low-voltage ac relay can be used
with a suitable transformer.-George lundberg WA9JBH, Oak
Forest IL

RECEIVE I NDICA TO R FOR
ICOM HTs: Use the transmit/ba t·
tery LED to tell you when your
2A T, 3A T, or 4AT Is receiving a
signal. Connect a 1.8. '/.t ·W re
sie tor between p in 3 of IC2 (the
audio oupu t amplifier) and the
anode of the LED. IC21s a single-
in·!ine package loca ted next to
the speaker hole on the receive
PC board a' the front of the rig .
Pin 1 is ' he om t r;JWflrrl the center
of 'he board. Connn , ' one lead
of the resistor to the third p in
and extend the otner lea d with a
short p iece o f insula ted wire.
The wire should be soldered to
the pad where R56 connects to
the wire going to the LED. When
the squelch breaks, th is modifi
cation will cause the LED to
light, but transmit opera tion will
not be affec ted.-Robin Rum
bo lt WA4TEM, Knoxville TN.
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Frank Kalmus WA,7SPR
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Ironclad Repeater Control
With 12 outputs and tamper-free access, you can keep

a firm grip on your repeater's operations.
And this circuit keeps the price from getting out of hand.

Fig. 1. Tone-decoder PC board, foil side.

100 73 Magazine· December, 1983

M v requirements in a
tone decoder were to

•:•

control a 22o-MHz repeater
system w ith an autopatc h.

amplifier, and several other
functions.

The final design of this
dua l-tone, 12-output con
tro l bo ard is used fo r se lec t
able tone squelch. station
identification, am plifier
ON/OFF. and many secu rity
funct io ns such as repeate r
a nd a ut op a t ch access
through an access-cont ro l
board requiring th ree-digit
commands.

The to ne-decoder board
(TD-1) is constructed on a
standard plug-in card and
util izes the type lM567
phase-locked loop and the
National-type CD402S BCN
Cosmos logic gates to de
tect audio tone pairs and
prov ide 12 outputs.

The PlL's f ree-runmp g
frequency is set by means
of potent iomete rs R8
through R14, in conjunction
with resistors R1 5 through
R21 . and capac ito rs C17
through C23. In the pres
ence of an audio tone of
proper amplitude (20 to 200
mV/rms) and frequency, a



Ton.Oecoder Parts List

Pl l will lock to the incom
ing signal after a varia ble
number of cycles, depend
ing on the amplitude and
phase relationsh ip at the
moment the to ne starts .
When the Plliocks, its out
put changes fro m a high to
a low condit ion (pin 8 of the
567,).

Pairs of one high- and one
low-band tones will ac tivate
two of the decoders, whic h
will result in low outputs.
One o f the logic gates in the
4025 integrated circu its will
detect the co mb inat ion and
produce a high output . The
board is intended to work
with power supplies from 7
to 15 V. The voltage regula
tor, U1 , provides 5 V fo r the
567 ICs. If S-V operation is
required for all the board,
U1 can be removed and a
jumper used to co nnect the
12- and .5-V lines together.
Three input NORs are used
fo r lower output impedance
and circu it layo ut sym
metry.

Testing

Using a frequency co unt
er, check pin 5 of each 567.
Set the free- running fre
quencies for the marked val
ues ± 5 Hz by using the cor
respond ing potentiometers.
20 mV/rms of each tone
sho uld be sufficient to lock
the Pl .l.s.

If a frequency counter is
not ava ilable, a to ne encod
er can provide the necessary
test tones. The amplitude
used should be reduced to
the point where lo ck ing

Fig. 2. Tone-decoder PC board, component side.

-

I
,... +CS
cr-
I +C /5

I
to +C7
cr -
I + C14

you can buy the entire T0-1
boa rd, full y assem bled and
tested. from Frank Ka lmus
WA7SPR. 7016 N.E. 138.h.
Ki rkland WA 98033, fo r
$39.00, postpaid.

Access-Control Board

This access-control board

-

I I
~ + C5 I/') _"C6
cr- cr
I + C12 I + C13--

operat io n position can co n
so lid ate commands for au
tomatic 10 transmissions,
changing antennas, Of start
ing up the coffee pot.

The PC layout shown is a
double-sided board . Parts
for this project are available
through many sources o r

Fig. 3. Tone-decoder schematic
73 Magazine. December. 1983 101
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takes p lace (close to 10 mV
or so). in o rder to guarantee
the smallest bandwidth to
the decoders and the best
se tting.

I am sure you will find
many station-control appli
cations for this decoder. A
touchtone" pad near yo ur

4.7k Ohm
Sk Onm
10k Ohm

8.2k Ohm

3kOhm
22-uF elect rolytic
1·uF electro lyt ic
2.2-uF electrolytic
.1 uF
6.B-uF electrolytic
.68 uF
5·V reg.
PLL·l ype 567
Triple NOR 40258
TOo'

R1-R7
R8-R14
R21-R28
R1 5, R17,

Rl .
R16, R1a ,

R20
C'
C2-C8
C9-C15
C17- C23
CI6
C17
Ul
U2-Ua
U9-U12
PCB

•



Fig. 4. Access-control board, foil side.
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Fig. 5. Access-control board, component side:
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will provide you with an ex
clusive access-security svs-

tern. The access-cont ro l
board is a logic unit de-

signed to be used anywhere
that sequentia lly-coded re-

mote control is needed. i.e.•
wit h yo ur to ne-decode r
board. The access-contro l
board will provide fi ve inde
pendent. three-d ig it coded
circuits to use for repeate r
control. two-way radio sys
tems. etc.

The access-contro l board
work s with power suppli es
from 4 to 30 V and inte r
faces across any existing
logic or analog system. Each
of the five channels has fou r
inputs, When three of the in
put s a re driven high in the
proper sequence and within
the preset time. the output
will go ON or OFF. depend
ing on the input used in the
thi rd pla ce . In other wo rds.
the third and fourth inpu ts
decide the outpu t condition
when inputs one and two
have been previously ac
tivated .

The t im ing sect io n in
each channe l def ines how
much time can be used to
perform the complete se
quence. The power ON reset
is built-i n. and a clear li ne is
ava ilab le to disable a ll chan
nets at any time. if needed.
Five LEDs are used to moni
tor the output condition of
each channel.

The followi ng t heory of
o pe rat ion refers to one of
fiv e id en t ic a l channe ls.
When activated. the fi rst
stage works as a timer and
enables the second input.
The input threshold is rough
ly (Vcc/2 + .7)V. Once the in
put is above the threshold
level. the output of the com
parator goes high and en
abl es the input of the sec
ond stage, At the same time,
capaci to r ( 1 is cha rged
th rough R2. When the input
goes low, (1 starts discharg
ing through R2 and holds the
comparator high for the tim
ing per iod (recommend 2
seconds). The thresho ld of
input 2 is Vcc/2. Once this
threshold is overcome. the
comparator goes high and
d iode D3 will hold that con
dition as long as the first
compa rator is a lso high.

The second stage ga tes
both inputs of the third

,
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Fig. 6. Access-control board schema tic.
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through 04 and 05. This fi
nal co m pa ra tor is designed
in a bistab le mode obtained
by us ing proper feedback
(R'l l a nd R13) and input iso
la t io n (R9 a nd R10).

The transistor, Q1 , drives
the mon ito r LE 0 w hich
lights when the output is
ON. Q1 is the o utput transis
tor which is open when the
ou tput is high and conducts
in the low cond ition. The cir
c u it o pe rates any whe re
from 4 to 30 V . Above 15 V,
it is recommended tha t the
val ue of R13 be increased in
o rder to keep the LEO c ur
rent below 50 mAo

Testing

Apply 12 V to the boa rd
(al l LEOs will re ma in OFF).
Using a jumper, put 12 V se
quential ly in inputs 1, 2, and
-1 o f one channe l. not taking
more than a pproximate ly 2
seco nds for the process. The
LEO wil l light afte r input 4 is
activated.

Re pea t the procedu re,
but ending with input 3 (the
LEO will shut OFF). During
the tim ing per iod. the o ut
put ca n be sw itched ON and
OFF by alternately to uch ing
inputs 4 and 3. Using a volt
me ter, c heck the out pu t
voltage in the high {Vee] a nd
low (gro und) conditions ,

Repeat the sa me steps
with the remain ing four
cha nne ls.

To check the "Clea r" line ,
ground it using a jumpe r. All
cha nne ls wi ll shut O FF as
long as the grou nd is pres
ent, whatever the input con
ditions a re .•

Access-Control Board Parts list

Standard parts are used th roughout. If you have any d ifficulty lo
cating these parts, contact Fra nk Kalmus WA7SPA, 7016 N.E.
138th , Kirkland WA 98033 for assistance. A completely assem
bled and fully-tested ACC-1 can be pu rchased for $37.50
post paid.

Relerence
R15
R3, R17
R1 , R4, A6, A12,

R14, A1 6
R5, R7, AS
A9, R10, All , A13
R2
Cl
01 through D6
07
Q1 ,02
U1-U4

Qty Description
5 Resistor, 33Q-Ohm, 'I. -W, 5% carbon

10 Resi st or, 1k-Oh m, 'I.-W, 5% carbon

30 Resistor, tok-onm. V.·W, 5% ca rbon
15 Peststor, 3Ok·Ohm, V. ·W, 5 % carbon
20 Resistor, 100k-Ohm, V.-W, 5 % carbon

5 Resistor, 270k-Ohm, V.-W, 5% carbon
5 Capacitor, ~V, 6.8-uF elect rolytic

30 t noce, switching 1N914
5 LED (Red) Monsanto MV 5023

10 Transi st o r, NPN 1 Amp, 45 V
4 LM339

R6 1
R62, A63
R64
061
C61
ACC-1

Reset Circuit
1 aesretoe. aac-onm, '1.-W , 5% carbon
2 Resistor, 10k-Ohm , V.·W, 5% carbon
1 Resist or , tock-onrn. y.·W, 5 % carbon
1 mcoe. switching, 1N914
1 Capaci tor, 35-V, 6.8-tJF electrol ytic
1 Printed circuit board

73 MagaZine · December,1983 103



•

TITLE DESCRIPTION ISSUE

FEB 12

J UL 12

JUL it

JUL ..

JUL SI

JUL 58

JUL 64

JUL 91

AUG 26

eov "
DEC II

MAY "

MAT 64

"'" "
AOO S'

"" "aoc ..
NOV U

~ "
DEC ..

DIC S2

58P S2

JAN 62

FEB 9 i

~ ..
IlAY U

"'" ..
JUL 82

"'00 4 8

...UG BB

FEB 11

fEB 92

MAR 4'

~ as

lIAR 117

lIAR 111

APR U S

MAY '18

!lAY 9 8

JUN 12S

JON 125

JUL 111

JUL 111

AUG n
AUG n

AUG 124

SIP 89

SEt' 89

SIP 89

DEC IS'

DEC 156

WJKB~

K(IS

Wil s on

WD SJWY

IOYDB

WA6BJS31-..t e . IROdIflcation

simple modifIcation W5LfA

.ntenna . witching N4BL

calib•• t lon .ho. tcut. Itll

Jul • 83

Nov ' 82

1'1-..e te r s ur p l us 19QLL

FT-Ill o n 31 ..t .r. WB90DI".WIUR

Pe b •S)

add-on. for 2" riq wIGV/ 4

. e c e l ve[ conver s ion K3 PJ G

bufferl ••s keye [ 1075

lIo.e-buw key W5JOE

'let on IIF W411F

na ..ow fHu. 5 UCL/~5PM"

chea p • • t r a f eatur e AG9D

Cpu-cont ro lled t ra i n., K1 Z0 V

low-power .eyboa rd V!:7D11D

buffer N71111

Jun '81

Aug ' 1 2

OCt '81

"'p r ' 8)

r .....t . con t ro l and anr e V2PQG

for July pro j ect KD7S

1I0[se k.yboard IfJAG K

&<lla'-pow•• ed cpo Davideon

a u tomatic CO VU 2VIZ

J a n ' 83

Nov ' 82

Ap. ' 83

Ap. '83

IIlar ' U

....y '83

Auq-Sep ' 12

Ju l ' u
Feb 'B3

v.ri..... ' 11- ' 12

The care .nd Peeding
o f Opto.lectronic. wi nd vane
Stop Tha t
Heis tl portab l e "InfO
Elec t r on I C. ve.
C. eepy Cra.. lers ul t raaonic o.cillato r
Twi st. d R••ote
Cont.ol telephone cont.ol
73 Cent. for " Volt.ge-
Tran.lVlt Det,...,tor che.p protac:tion
Build the
Weathe r-Grabl>e r 2__te. conve. ter
DOwn-Unde r
Depth SOIInde. for boat.
A Colorado-Style
Battery lion Ito. s .. ves nicade
11 .1 Us•• fo r t he
Hii application Idees
Build Th i.
Super Switcll fo < tb. sh.ck
TIle Ph a••-Shif t O.cil-
l ato[ Go•• Ho l l ywood l audio ci rcuit desi'ln

Fun-Equi,..nt
· Wh. t ? AnoUler Audio
Filter Project? ·

· Ci r c uI U·
· Put Two lIl.t... in
You r Sh1 rt Pocke t ·
-Build Thi. Cla••ic
T.an_1tt. r -
- Co nf e•• lon. o f a
Count. r ~olutlona [y ·

· Down Und. r
Dept h Sound• • •
· Unl•••h the
TS-'... •
WTW Countri••
Lht
·You Can Build Thi.
Code T,ainer·
·What? Anothe r Audio
Pi l te' Proj.ct? ·
. YUIIl: Volu.e Unit.
lIe te r ·
· SlI Ant.nna. f .....
TIIree Wire. ·
· New En91and 'a Nicad
Pe.-Char'l.r ·

· Ci r c u l t .·
ti l t . Pllone Contest
Resul ta
·Build tile Deadeye
Dish Controlle r ·

You Can Build Thi s
Code Tuine r
Bui ld t he Billboard
~eyboa.d ~.yer

Construct tile
Lt!.d-Foot ley
The $2 1nflnlte-~..... ry
Ileye.
QRP ley.r
fo r lIi••[.
The Ea.y I" I PO
~eyboard

!'he ROll-I••• • !lAM-I•••
CQ Sender
P. eclslon Speed Control
f or t he Billboa [d K. y.[
Ke yboa[d Your Wa y
To H.ppin...
Code PucUce' Bave
You seen the Liqht?

EOU1~~ AODIFlCATIONS

Unieash th.
TS-9'"
S11"1ng and Tri..in'l
the R-II "
Put 2 Me t e[a in You.
Sh i rt Pocket
Pu sll You . Ra d ar
Detec to . to the Ll.it
lIak e th. Ie.... 1 2'A
Work for You
IIlak e Your No i s e B.ld'le
~en aett••
Str sn'lle QRIl wi th
Tou. TS-'US
The To tally-lIlodlfied
U ..
Send You r Tl-1 81'
to Obedl.nc. School
Cheap Scanning fo r
the 1C-7I l
Te •• if ic Top-Band
Co nve.';on.
TIle Wor l d' s Cheapa. t
Modi fi c.Uon
St r." l i n. t he
1C-25A
A Perhct lI. t c h
fo r th. RW-8

"

aa

"

"

"
"

....
"

"
"

....

"

....
"

....

....

..
"
"..

"
"

MAP: 117

MAP: 117

MAP: 117

ss

"

FEB 118

J AN U 4

J AN I II

JAN III

JAN III

F88 118

'"

."

ISSUE

WIIILS

W2eCQ

IAlPJR

N2DS

WBHBD

IlF'll

..~
DUCIII PTlON

Nov '12

Hov ' t 2

Ho v ' 82

Noy • 82

NOY ' 82

Sep '12

Nov ' 12

lIint•• kinka

Dec 't2

Jan ' 81

photo PC boards

p rototype boa rd

lIeat d40_q.

add a bfo

digi tal ..adout

2ft ...plille. $ .. itch

COHSTRUCTlOH

lied Up YOII r CB-to-CW
Converllon
Add a Toucll of Cl •••
t o CB Conver&lon.

· Ci 'cui ta O
· Aut .....Uc Be..
Ai_, ·

· Clrc u i U·
· Ke yer On A
Shoe .tr l ng·
"" Tuner for
Antenna Fanatica·
· Be . ting tile
Unt rac••bl. Bu.z ·

CB CQ!VDtSIOlfS

Trl.mlng tne Pat fr o.
A'N narrow band wi d t h
P.ultl . a . SS'N Pictur .
P• • • • nt.Uon i _prove YOIIr prO'l[ "

A'N ~ SS'N

CORR8CTlOHS

·Build Yoursel f "
Pa , a l y z e d Bea.·

· Circ uit. ·
· Aut OlMtiC Ilea.101_. ·

The Ulti_te
Breadboard
TIle Co rne ••tone of
Equi,..nt Failure
,~.

Conn.ctor Worksllop
PC Board. for
Penny-Pinche.s
PC Boa,d.
i n a Plaahl

1983 INDEX

~.t l ng t he Unt r ac" . bl e
Bu u Ilola,,-free anten.... WI GV/4
Build th"
Revollnlona .\, Pu••tat Hr .ntenna N6lJ1
Talk Softly and
Load .. 819 Stict indoor ant"nna IC2N1'
Build TIll" Corner I •••
Ouad (o r 2 " "te n ci rcular quad U"lTS
TUned r.ede.iI for
Oddball" lulti-b.ond "apabllity " . VIII
Condo S.c.et
Acjent h idden .ntenn.. " "RE:C/4
The Mo r ni ng Beve .age
Ant e n na coffee can . pecial W( PllE
Tr y Out .. Lo,,-Level
Lazy Loop U feet 111911 WlXU
Gi n Po l e
f or p.anuta t <>We< building tool N4UH
Antenna Refiniehinq
The Ea.y way _intenance UDf
Be the 'lut on fOllr
Block v i tb .. 2-" Dipole for t.avelinq II... "'ND
!be .....uift<)
Cyli ndu.boh. aler_ave anten.... 111\ 410101.
SI" An tennail tea.
!breI! 1011< ... _od1f led bev",,,,!,, l1VR ,IHRC
The Ph entOlO Ant e n....
o f Po••u. Hollow qu iC k wl.e a nte nna WBVFT
You. 8ne. y,
Feedll ne Los s ..e a s u. e witn a w• • e ter n csv

"""Me e u VIIF plu.blnq-pipe a nte nna . WA2NU5
A II-lIN. Antenna
fo r $1' han'lln'l nelh I9AJG
Slau'lhtar ' a
Sway-Bar Fo.e.t an'enna fa r. IIlnu I'AIG
TIle Antl-Gravi ty
Antenna-Erection Sy.te. bov • auow w.nl"
YOII. o..n
1Ie...- S.u l •• [ local control boa \oI84FI D/1

TITLE

ANTEN N1\S

",. rlorid"
T-R Swltcb
A Good-Buddy pover
BOO"t • • for Conv, ca.

M PL l r u RS

104 73 Magazine· December, 1983



JUN 180
f EB 1 08
AUG 116
JUN 181
J I\N 14 2
....UG ll6
SEP III
SEP U 7
KAY 126
SEP 11 0
.....r 12 4
OCT 112
FE B 1..
lIAR 122
IlA Y 126
APR 11 7
lIA r 12 4
DEC ll9
...UG ll6
IlAY 124
S~P 11 8
AUG 116
AUG 116
IlAY 126
IfOV ll 5
IlAY 126
JUL 118
lIAR 121
ArRl18
IfOV ll 5
FEB III
IlAIt 121
IlAY 126
J AIl I II
IfOV ll6
IfOV 116
SEP 1"
OCT U2
Dec In
NOV 11 5
IIOV 115
APR 116
JUL 118
Dec ll8
FEB II'
"'I. 1 16
FEB Ul
"'R 116
JUL 119
IIOV ll 5

~ .
~ .
lIAR Ul
lIAR Ul
lIAR III
lIAR 112
lIAR 112
lIAR II)

"' ."' .

J ...II 6
,~ .
JI\N 118
J AN 12.
J AN 121
JAN 1 21
J AN 12 2
J AN 122
J AN 122
J AN l2l
F ~B 6

M' •
"'II: 126
APR 126
M' •
M' •M' •
IlAY 116
IlAY lie
IlAY l ie
IlAY U I
JUII 6
JUII 126
JUN 126
JUL 6
JUL I

"" .JUL •
JUL 124
JUL 126

~ .
AUG 112
AUG 112
MIG III
AUG III
AUG UI
SEP 6
cce •

00' •
DEC 6
DEC 6

DEC 126
DEC 126
DEC 121

I SSUEAUTHORDESCRt P'l' toN

tTC - l 2 Control Board
"'o . e ow lIuf fl er
/\NT-l /\NTOR Unit
EX-U IB
PCS-I IBI Tr.n.celv e r
lIu f p l o t
1I0 bil a Pr Oduct.
Balll- T.g_
Th ...line Wat e-eter
P1u9-i n Ele.ent
Sl inkY Dipole CII. r t
Vll-Dubb. r
Ttl in-Cod..
lIe lllo r y Di . le r Clli p
Se ta l li te Stereo
BI- Ri le r Ant e nna
DDRR Rang e Eltande r
" ' - AHz DDRR
"'TV-2 Conve r te r
S.tellite Pr og r..
TMC-lB t n t e r f . c e
BUver lIa l Di • •
Cro••over Liat
1£ Pow.. B.cku p
Ant.nna Tuntlt
Ant..nna.
Con t ro l Chip
DTU- 1 2 Det . Displ.y
Di9lt.l lIat" eter
DIt- U n
Powe r t nter r u pte r
t50-11 ",g n UIII I . ol . t or
Ant.nna Tun...
Photovol t.ic Panel .
PIlo t ovolta i c P. ne l .
liP-. asepe r
TtI- .7I
ROIl-11 6 t nterf. c e
He . d lig h ts
WARC hnd. l it
<oop-coo.
aTTY lIod..
TVRO ltace i va r
P.c~.t aedio THe
Cou n te r - Ti_r
Preque ncy Cou n t . r.
An t e nna Pre..pliher
SC.nne r Conv.rte r
Rec e i v e r lIu l t i c o upl e r
Ou.rtz Cr ya t .l Guide

NEw PRODUCTS

The VI fr Olll Ov. r.ea.
I t' . Sn Pu n
Ha..i ng Po r Credit?
Dig i t el lIa n la
COIIIpu te r l dng
Help l
Builder . v, . Bvye r . ?
BOW' . the MIlL Doing?
Ma j o r te.gu. Ch.nge.
Ar e You lI i s . i ng t ile OX?
5ablohl
The Connect icu t Contes t
And Ce r t if ic. t. Club
~. ""-
!la. hed Tet?
Too A..ch SCience?
Anothe r Oqre
....I.n Tou r
Dovn Wi th DICC
T. i w.n I n Troub l e
Iapor t ing Ai ll t .ry ~h

Ay ll lan Boo.
Cr.pPy M er i c . n
Pr oduct. ?
see You .t Dayton?
Berphona J.ck.
Br aaki ng Locs.
Tha ASC I I I nr u. h ?
Wh. t C_ter?
Solving t he
Job. Prob l ..
The Ulti..t e Eaer9ancy
Su rv h inq PIP
A l erc h un. Sub.titute?
Csl l inq capt.in Oueeg
Vi" a t h a Codel
WIl.t Ar e Tou a-din'l?
The Dayton Daz.
Reel B...
Othe r Day t on i .
Dange r o us DXi n'jl
Digit.l P.r.pec t i v e
Dentron
Still Anothar FCC
Revo l vtion
Job • • nd ca r.ar.
Po tenti . l Gr .....t h
WWl t Final Ilat tl . won l
SCi -Pu n
Th. Ago ny o f Defee t
Gr ... n Se l l . OUt
In.t. nt Gen i ...
Wh.t' . Cre.n Ra ' l l y
Up TO?
Pore ign Gi f t Bvb.
....psn 8.. Conv antion
Get t ing Into t h e
B.. Bu.in•••
Pov.r tY-Bt r lc~en II • • •
... Loo~ . t Pirate .

TtTLE

IIEVER SAY DIB

."......
Aut Ollla t e d Prod uc ti on
Azd e n
Ill " 2 Sy. tem.
Be.le Elect ronic.
IIBC, I nc .
Bi r d
Bird
Black .bu r g Gro.. p
Byte.i le lIi c r o T.ch
CES Prod uc ts
CES Prod uc t s
Channe l 1I••t. r
COllI- Red t ndu . t r i ••
Co.- Red I ndustr i a .
COllI- Red I ndu . tr i e .
C_nic.tion. Concept.
COIIIpute r "'pplica tion s
Cont..por.ry Te c h no l ogy
Cont in.nt.l Satalli te
Cry.t.l II f g . Co-peny
Cueat. Sy.t...
Deiw.
DB-Gain
Digftal lIi c r o . y . t ...
Dotronlz
e- t ek
Electr.
EI . c t r on l c Special i.t.
Blectron ic Speci. ll.t.
E:n C_ . I nc .
£ncon . I nc .
E:ncon . I nc .
Fax.c.n
Fle.her Corp .
Flesha. Cor p .
F"'IIg .nd £g.n
Pox T. ngo
Gery Woodall
cPS Il . ctronic IlIIpor ts
Cil l '.pie , .... . oci . t ••
CLII I l ectronlC.
Clobal Speci . l t i ••
Clobal Speci . l t iea
Grove Ente r p r i .
Cro". Ente rpr i .
Grove Ente rp r i •••
CoSII , I nc •

ocr ..
OCT 56

~ ..
DE(: 78

DE(: 86

~ as

J AN 18

FEB 61

~ ..
APR 12

MT 18

JUN 18

JUL 51

JUL 56

APR ..

J UL 28

JUL H

AUG 21

AUG a l

SEP I':

ocr "
ccr ..

~ ..
DEC 32

DEC 56

DOC 1 1

APR 56

APR 31

nil 76

APR 92

J AR I I

liAR 12

MAR 5 8

....PR 5 2

FEB 58

FEB 68

J I\N 68

~ ..
eov "

~ "
DE(: 77

FEB 71

APR U

FEB 88

APR 21

ISSUE

N7 BII

W.... T DI

AUTHOR

WAl REY

II1LTH,r.A7AQA AUG 14

nu AUG 18

J:!I2CA SEP II

W.... . T DI

16...EP SEP 58

W IHPC

W9J D/2

m~

WB 9.!:GA

U OPS ,WAllllIU APR J8

WBIJ U

"~
VU BBA

21 - . eter t r.p

2-digit DTMF decoder

.alact ive li .te nin g

for TRS-UC

DESCRIPTIOII

e••y lIIOdif ic.tion

SOund .ynthe.is

f o r U.e f1lS- 8I

P.t h .ic

code pr.ctic e proq r ..

printer p r09 r ..

plan••nd sou r Ce.

&a.ic p roq r ..

blOC k coding

cOlllput. r ca.lllUnic. tion. Ar2A

lIIin i a tu re powe r 'upply I 'IAOI

f o r v. n. lE711

c. r r.dio con"e rt.. 1oG9C

chv rn. ou t OSL c.rd. WB5LLM

1091>00. proqr .. l L7GRF

U .t·. ..eper WA I V!.E

TRS-U DllCC p r oq r .. WOIL

r e c l a 1lll i ng s Uver WULP

8r iti.h SW .tation P.. t .. rson

b.e.1I eli.ination aSCII

. vt odiill.. W31C

fU ter ing IIAJQ

l nonU h .tation Nt AO I

Alaak . n adv entu r a l L7 RD

.paaKin'l Spani.h l il t S!'

e Xped ition IlXt NL

• t op we . r , t e .. 12YlE

1979 DXpe d i tion l B7NW

DXped i tion DP2AO

STS-9 deui la WAU TF

17.. ..t ... I L1GLl

g. t • good g round II.WI

fi xing o l d radi05 W9StA

bi 'l h •••• • d"antu ra 119UUC

..a t the Gr .nd Ol d Bea W6 CI

r e c i p r oc a l l i c e n. i ng WA60GW

E.T . ' . co....unic. tor l2SSQ

1I••ve n tion guide l ine' WAISPt

t~. HtDItA a xpedit ion 1lX9NL

DXpedit ion W6KG,W6QL

</0

~tive-Filte r Design
Ilade t:asr
Er ror Protection f or
Digi ta l Tranalll ias iona
Persanali ze t h e K8"
RTTT Proq r _
tIp l o it the Hidden
Int . r f , c . a o f ~S-I'

The Ne w Co..un i c . t ion••
val' IlaUbo...
A OSL ",....oly Lin.
o f Tour V.ry Own
Apple, !lOr .. .
and Tou
IU cro
lI<:!:lny
Visiced•• Th. Vic-2 '
May to Ezt r. Cl ••s
r . vl t l ••s SSTV Pictu re
Present.tion
8_e a r ... an Appl .
eo.put. r--And S. v. 1
Colorful RTTT, An
Ad".nced Syst..
'ta~e t be DrUdgery
OUt ot Con testing
Reveal t he Recei ver
Beh ind the Spec.
CsrdSof t, Th.
Tr.nsportable OSL
Poolproof
Logging
The Proqu.1II No N.t Con
tro l Sbou ld Be Withou t
IU c r o Power f or
t ile Dlter

TITLE
Build the
Ha rlllon ic U .ppe r
Worl d' s p.ir
Super Sq uelch
A Two- Tone Squs lch t o
Solve rou r Sc.nne r Wo . a
Wa r nin,!'
r o ur Tillie 's Upl
B.abrd t
Yo ur &at te rr

lli SCELLI.N &OIIS

lI.y Own
Silver Iline
Interna tiona l Succeas
Stor y: The BBC
Ha. Rad io Hits the
' 82 Wo r l d ' a Pai r
Tile Dena li
Connection
Get the DIt
Edge l
Mven t u r e i n
Sa (5wa~

Sc a ndina v i a, The 2m
Dr eall. Vacation
How E.T. Reall y
Ca lhd Home
Buyer ' a Guid e
To Dayton
The True Story Behind
Hea rd I a l a nd
Yasllle a nd t h e Ca ll of
Abu ....il
Runn ing Sca red a t
Spra tly
~ Go Whe r e No H.. Ha.
Gone Befo r e--Se.la nd l
• U • • • 9 •• •
8••••
sec...e _ Low-lIInd
Pione. r
Defu .e

"'OCtal
Inganui ty
' We ' ve Bee n
Bo.& r de<l l ·
Don W. ll. c e ,
Supe r h..
Cou r . g e f or
Moul d-Be II...

The Fo rg e t-h I Auto
d i alu ....u.h
Drive-Tillie
SWLing
Tou Csn Trouble.hoot
_U. Hoi..
No-Cr••h
Autopatch
Turn Mobile- Rig Wh i ne
into. WIliJOpe r
N,... Engl.nd '.
Bicad Per-ch. rga r
IaIIIOrt. l ize Tour
I C- 2AT &attery P. c k
The se. t w. y t o 1I0un t
rOUt 1I0 bile Ri g
Tha Ul t1..t e Pro tection
Pl.n for You r BT

73 Magazine . December,l983 105



WAI LCf. J I PBl JAil 24

compute r coaaunica t ions Ar 2M

dig ital commun ic. t iona WA7GXD

deaign l nll RTTY pic tu r ea WA 20QJ

rEB B6

u..

n,u.,..
'"m
no..
'"n,
u .u,
'"U.

"r aa

'"n,,..
u .
no,..
U<
U.U,
'"U,
'"n.
'"n,
'"u.
"'"no

U<
ies
no

'"ies

'"n o

oce "

MAY U

S8P 19

a ll'p 28

DEC lie

AUG 24

NOV 14

NOV 36

FEll 12

11M H

'"...
~

'"'"'"'"'"
'"'~
'"'"'"''"""~
'"m
'"""'"'"''"'"'"'"eec
OC,

'"'"''"OC,
sov
m

'"oc,...
""OC,
' M
~

'"

ISSUE

WA7GlI:D

WB20S1

WB7OWG/9

WA3 VUP
WUU
WBSJLG
WllU
,m
WB8JLG
Af2M
WU U
WH BJ LG
WBBJLG
WIlU
WBBJLG
IIBRk
AG 9V

""WBULG
WB9ZIIU

'"~AESV
WH U LG
WUU
WH U LG
KI XR
WA2VSN
WUU
WB6 TOV
I\G9V

'"~WB8BTH
KIXR
IIA4SLC
KIKA
KI KA
WB8JLG
K9Ml
WBBJLG
WB8JLG
WBULG
W2 I VS
WU U
WBU LG
WB8JLG

KB6AL

k3IJ

WA7SPR

WA7SPR

N7APE

W6Qlr

AUTHOR

Part 11

DESCRIPTION

RC-BS B Controller
CK-2 Mellor y "keyer
BT· l Code Traine r
Moacow Muff l e r
IIBA- RC Converte r
kT- 2 K.,yer/Tra i n., r
AMTORTIJ
Pacsi~ile Recorder
or - lA Filter
pcs-un
Fist Fighte r
Call Directory
Pathfinder II
Pri va te Patch
A3/A73 Tr i band.. r
Wi dg.. t
Satelli te TV Receiver
The Rest of Ha.. Radio
Apple RTTY Progra..
Code Tapes
Seychelles Saqa
KC-3 Ml c Cartridge
TH70l Triband.. r
R-7 B Receive r
TR-7 28
IC-7S1 T<an8ce i ve r
Shortwave !>quip . Review
Ghost Figh t er 'S Gu i de
Ha~soft RTTY Progra~

Panadapt .. r
TS-43 Bs
TR-Stsl
TR-9S I1
Mobil e Mount
LJM2 RH stor~ Ale rt
Econo-Tune r
PT-4'7 Antenna Tune r
VHf/UHr M~nual

ST-uP Handie-Talkies
Corsai r Tranaceiver
RTTY Callbooka
FT·1I2

hOW to uae MSOs

tuninq i ndlca tor

h i9h-0 filter

s illpl e . el ay c ircu i t

12 outputs

4 independent outputa

repeater aIert

notch H lter

fl e d bh er rcui<

RTTY TIln i ng , The lIew
solution
Unlock t he lIew
Elfl c t.oni c Mailbo.ea
The New eo....unic.Uon. '
VHr "ailboxe .
Join t he Pack et Radio
Revol ution
~ , ~

Rembrandt
Joi n the Packet Radio
Revolut i on

REPEATERS

REVIEWS

TI TLE
RECEIVING

An Alarai ng
Pr ocedure
Superllan 's Repeater
Control Syatem
The Q-Mas t e r
Cavity Filter
The COR of a
Reliable Rep..a t .. .
Ironc lad
R.,pea t e r Control

Maoe Roo.. f or
Mo r e Age
The Mag i ca l
Audio Pil t er
Reve al the Rec" i ve r
Behi nd t he Specs

Advanced COMputer Cont...,
'"'"'"'"'"Alden Electronics
Au t e k Research
Azden
Blacksburg Group
Buc k.aste r Publishing
Computer Appl ication.
Connec t Sya te..s
Cuahcraf[
Dovet ron
Electronic Rainbow Inc.
rounda tion Publiahlng
Gallo
Gordon We Rt
Harv ey-Brain
Heil Sound , Ltd .
ny-Gain
):com
1coIII
Icoa
Interna tional DX..rs
J.~ea Ande raon
kantronics
"k enwood
k" nwood
k" nwood
"k " nwood
Lara"n
Metheny Corpo r ation

'"Palomar Enlline ers
RSGB
Sant"c
Ten-Tec
Unlversa l Electronics
Yauu

ISSUE
MAR 121
JUN Itl
OCT 11 3
NOVllS
MAR 121
JUL 118
APR 116
J OL 11 8
SEP 117
OCT 113
SEP 188
OCT 183
NOV 116
DEC 118
JMU3
J Ail 14 3
SEP 186
OCT 11 3
SEP 191
JUN lIB
DEC 128
r EB 191
Jo\N 143
MAY 12B
SEP 19 8
PEB In
MAR 121
APR 116
JUN I n
11M 121
APR 117
DEC 119
JUN 111
SEP 197
DEC llll
DEC In
M~ 1 2B
MAY 124
AUG 116
OCT 193
DEC 119
MAY 124
r EB I tl
SEP U 6
MIC 116
r EB 18 2
JUL 119
OCT 18 2
DEC 11 8
J o\N 142
OCT 112
MAY 128
J o\N U 2
J UH 18 1
f EB Itl
MAR 128
JUL 119
APII 116
NOV 116
J o\N 14 2
JAN 143
AUG 116
MAR 121
MAY 128
J o\N 14 2
r EB In
J UB 181
APR 117
MAR 121
JUL lI B
MIG 116
JUL lI B
APR 116
JUN 119
JAN In
JUN I tl
JUL 118
SEP 197
OCT 19 2
OCT 11 2
APR 117
JUN In
NOV 116
J o\N 142
MAY 124
JUL I n

DESCRIPTION AUTHOR
MPT31.' Sof t ware
RTTY/CII Ter. lnal
C'l'2288 Ter. ind
~Ql'" AMTOR Ter.lna l
19B3 Cataloq
0,.,. 1" Decodflr "o<!u!e
Batte ry El i.lna to r .
'franaverter
RellOts-Baae Cont ro l
PM-lIT 'fran. ceive r
G1- 22' t enna
6-IIS3 t flnna
Tr iband Vflrtlcal
441-MHs Vertical
IC-29IH 2. Tr.nscelver
IC-R7 1 Receive r
IC- 7S1 HF Tranacelve r
IC-121
S-l IB Func tion Boards
Review Supple~ent

kenwood filte r li ts
Solar Battery Charger
Mor ae Code Tranalator
Adjustable Power Supply
Pro key CW Sof t ware
RTTY Softwar e
R-2U B R"Ce1ver
TS-41 Bs Tr.nscelve r
2-Meter Mobi l e lcvr s
143-I SI -1 4C Anten na
BT Power Amplifiers
Te s t Mount Adapter
Belt BucHe
Max co...... t enna Ma t c he r
Ma xcoa Antenna Mat c he r
08iwa Linear Anplifier
Video Cont rol Cente r
RTTY/CW Interface
Mf J - 111 Conver ter
BT Power Anpl ifiers
DigHal Cl oc k
Repe a t er Controller
Hi9h-Res SSTV Convert .. r
VIC-21 RTTY
AIR-l TO
Tun.ble TVRO Pi l te r
1B-lle te r Ant . Coil
Ma d Baluna
4488 Fll/rF DC I nserter
Channel Scann,..
l{A9 f SQ CW Ilodelll
KS-71B Beadut
ApollO X-It .....tenna
Sa tel li te Rece iver
Prequency Counte ra
Tut Ada ptor
Tut Leads
IC Inserters
lre" pie-Peep i e
O'I"'I P Dec ode r
I mpUlse Suppressors
Lightning Protector
Contact·88 RTTY Pr ogr am
Data file Ma i nt ena nce
H 7! LCD OMM
478 DMII
facsi lllile Recorder
CATV Conve rter
DTMF Rec,,1ver Kl t a
""' t ..nnas
2591 HT
Swi.s OUad f or 6 Meters
'I'C2SG G.,n"r.to r
VH f Lioear
DC Powe r Supply
9318 Soldering Iron
,tB8 Solde ring System
Soldering I rons
Soldering SysteR
lI.,w Cataloq
Mul ti-lInde R~~elv ., r

RTTY Publicationa
Stag., 2 Antenna s
Fr equenc y Chart
HI" Tunsc..iven
FT-726R Trana"elv"r

TITLO
.~
,~

.~

.~

Ha.troni CR
Ha.tronic.
oandi-Tek
Oeil Sound , Ltd.
Oail Sound, Ltd.
Oail Sound, Ltd.
lIu.tler
Bu.tlar
Buatler
Buatlar
'O~
Icoa
teoa
Ico,.
Indus t rial Coaputer
In t e rnational OX Club
Interna t i ona l Radio
I nte rna tional Solar
J .C. Sprott W9 AV
J alleco El ectroolcs
J i,. Grubbs
John Yu rek K3PG P
Kenwood
Ksnwood
h nwood
lLM Electronics
I L" Electronics
Lauen
Lflfl-Ar t , Inc .
" ag nu. Distr ibuting
Magn um Dis t ribut ing
" CM Co...unicatlona

'"'"'"'"'"Ml c ro Concepts
"lc roc ra f t Corp.
Ml crof i sh Software
Mi crol 09
Mi crowave f l 1ter Co .
Mi crowave f l1te r Co.
Ml crowave fl1te r Co.
Mi crowave f il te r Co.
Midia n El ectroni cs
Mitronix
Ml Pr oduct .
National Ml crot ech
Na t i ona l Mi cr ot ech
Non- Line. r Syste.s
Non-Li nea r Sylte..s
Non- Li ne. r Systeas
OJ I ndu. trle.
P.C. El ec t r on i cs
Palo..a r ~gi nee r s

Pol yPha se r Cor p .
Pol yPhaae r Cor p.
Royal
Ru . s Software
Siapson Electric Co.
Siapson El ec t ric Co.
SMR, I ne.
Tayc o Co.-unications
Teltone Cor p .
Ten-b c
Tan-Tec
TIM' ..... t enn. Syste..s
Theraax Corp .
~kyo By- Power Lab.
Tr i pp-Ute
Ungar
Ungar
Unqar
Unga r
Un lque CommunIca t ions
Universal Electronic.
Un i versal Electronic.
OS Flberqlaaa
Va r Ian Assoclatea
Yaeau
Yae.u

OPERATI NG SATELLIT r.s

Li ve, f rc. Ac roa _
"-e rica- I t' s rie l d Dayl t elevlaion coverage
Diary of a Parti ally-
Si ght ..d Baa operating tip.
U ll Pow., r-Llne
Interf e r enc e . top noi a..
Dow t o Incr ....e
Your OSO. CW tips
El ec txon i c Mail
C....., . of Age KP aailboxe&

WB4 1lM1

WM CNN

l{ l OI

116BYJ

JUII 22

JUN $4

JUII 92

SEP 34

NOV 86

Up and Coming. Dl r ..c t-
Broadcaat Sa tel l itea new en tertainment
Work th.. Rua.ian
Robo t Cps Ruas ian "atelHte us s
Uncove r Equipment for
OSCAR Phaae I II fl ea - .. rk e t _hopni ng
Up and Co.ing, Direct-
Broadcas t S.tellites Part II
The Secr.,t Tel~etry

of OSCM B decodinq infor..ation
Bul1d t he Armchair
Satellite Track er OSCAR t racke r

'"~
UTwJ

IULY

,m
,,~

ULF

FEB 38

ros u

~ u

~ "
M~ S2

MAY 84

put your call 1n 119hta "k~01

POWER SUPPLIES

u

"..

..
'"
'"

'"
B411H

W911U

W9J D/2

WI OLP

radiat ion psttern

field test re.ulta

error-correction syste~ W4 RNL

block codlnq

how ..ete rs work

Er ro r Protection for
Digital Transmissions
D' l\rsonval
Uosaie r
S..ar t M..ters. Th..
Ii .... !Ioveaent
Do You Know Where
Your Signal Go.. . ?
Propagation Ex pl os i on
On 22 ~

TECHNICAL ~ THEORY

"
u

n

•

aa..,..

ICIBIf

NBMA

W'1CSD

l{N6 B

,,"".

a topping surg"..

voltage quadru pler

bicye l.-dr iven .uppl y

S to 31 UP8

Power-Line Pro t ..ctio,,,
'I'lle Weak Link
Biqher Voltaqe ,
LflSS lIe1qh t
P~1 Power ' A Perfec t
fiald-Day Generat or
Conatruct Thh
eu s t OOl h ed Power Supply
Conatruct the Cdh i lln
Power SupDl y
Onli.ited Oua rantee
for Power lIupplle.
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I am searching for schematic diagrams,
operating manuals, aOO semce manuals
tor the Rayflav 3000 LORA N.c flavigation
s~te<Tl. Please write before seOOing ma
teriaL

I am looking for a ecnemeuc aOO power
transtormar data tor a Knight widabaOO
cscmceccce. I will pay shiWing aOO duo
pllcating costs.

I am despe,atefy in neec of the sche
matics and opo;.rating man uals for a Hall i
cratters 5·107 receiver and a Globe Seout
muoel 660 transmitter, I wiii gladly pay for
the cost 01 copymg and m",i l ing the
OC>c:u,ntlBIS.

Wanted: info on the ereceouca-aec
l ().met ... mObile AMISSB transceiver. I
would li ke to modIfy the clarilier to
operat'" 00 transmit as well as recelve, I
would arsc like to know If there Is an Amef·
ican version 01 thi s EuropearHTIarket rig.

SSG Gary E, Kohlela DA2XF
USAF $-A, Box 1415

APO NY 09458

Richard Matro KA2QWH
201 ·0 SprIrogmeadow Drive

Holbrooll NY 11741

Can anyor>tl plovide informatioo on the
Ai radi o model rRA-l 0; HeWlett-Packard
SHF generator model 67OJM; ANISRD-l1
directlOfl sat ; BC1141 .c and ae-l14Q.H
mina detector set; PP-63 power supply;
and l ·IJ..fI radio compass adapter , manu
tacturec by Eiectronic Supply Co.?

John C. White WIl6BLV
560 North Indl. na

Porte,.,lIle CA 93257

Turony Ka<1n on SM1CFQ
S.ndormnagen 7

5-260 41 Nyhamnalage,.....

Bruce Rahn WB9ANQ
410 Coronado T"II

Enon OH 45323

I want to suballt lli e a 4CX250 tube for
the two 1;>128 tubes In the Heath SB-200
line.a .. l lhlnk t have ......n an arUcle 0fI1t In
one of the ham magazines. Can anybody
help me locate that arllcle?

Pat a Govor1<o KllMMT
336 Oemmlrog Rd.

sequim WA lNl382

I am trying to get in formalioo on us ing
TTL logic devices to cont ro l 117·V-ac oc t
puts, I am using the informat ion to help
disabled persons, and any assistance
wou ld be appreciated.

S. Raigner N7BNP
626 NE Flora l PL

Portland OR 97232

Tony E. Byrum
1449 N. Midwest Blvd. '4lI2

Midwest City OK 73110

HAM HELP
I have unfortunately lost the January ,

Febfuary, March, aOO April, 1961, issues
of 73 as well as tha November, 1962, tssue.

I will pay any raasooable price for those
Issues in good to lair cond illon.

William Ward DA2XA/W4PCK
USMCA Wuerzburg

C'O
APO NY 09801

I am looking for a manual for the Ham
mar lund HQ. 100 receiver. I have manuals
lor the following available lor trade:
BG-348, ARR·16, Heath DX-40, Heath 0-9
oscilloscope, TV·7U tube checker, ARN-6,
and ARC·J.T67A.

Loren Willis
Box 282

Farmland IN 41340

I would Uke 10 f ind some CB radios that
were made from 1968 to 1912, I do not care
whether they wOflc. or not, ee long as the
transformers are not burned up aOO they
have crystal s In them.

r

I would lik" to hear from US and foreign
teachels, s tUdents, and radio c lubs that
want to P<O rtic!pate in an educat,onal re
source net lor public scrcore. t can also
provide advice to those who are beginning
or react ivating a school stallon.

Mlch..1Henderson N6J FD
Box 331

Som is CA 93066

I need help In converting the "Open
House" program, Which appeared 00

page 12 of the January, 1919, issue of Kilo
baud Microc omPliflng. The Pfogram was
written In Wang Basic, and I would l ike to
lIae it on a TR&aQ Modell, level I!.

Uale T, H..... K2QLA
4 Ellwood Ave.

Cortland NY 13045

JAIl 12

J AIl 4B

J AIl 92

JAIl U '

fEB 2.

~ "
JUN 19

JUN 26

JUN H

JUN 5.

JUN 56

OCT 66

DEC 94

SSP 54

MAY 14

JUL 32

OOV 48

APR 84

DBC 41

ISSUE,wTUOR

WB5 1PJI

WA'RI:IR

W~JRJS

If'I88X

W3lJ»l

..""
WUTE

K82JN

NlIl

W4lllfL

~'"
WBIIIKU/ 6

WA4WOL

W5JG

,,~

HAS
MOVED!!

DESCRIPTION

t ' anaei t t er • ••p l lfler WA'RBR

SSB axci te.

SSII t r ansceiver

r ock-steady

ro t a to. cont.ol

helpflll hinta

Hf t ube- t y pe

18-MH~ gene.ato.

. ic r o" ave an t enna

TITLE

TEST GEAR

Kin9 of t he Pulee
Genuator a aul ti-purpoee
4-Tone ~udio Oscilletor
- Poten t Troubleshooter cOMputer-controlled
Ta~a You r IC' a
Taflperatu re keepi n9 thea cool
Save ilonaI' On
Uaed lIeter s aet er t eate.
Conatruc t the Cyclopa
Di p "'a t u e1nql e- co 11
Tvo "'e t en for the
P.ic.. o f One uain9 ahun t a
c"r Accur ate with rhe
Di9ital-G.id "'e t er power eater
Hot-Spot "'e t ar l n9- -
Aut08laticallyl flone y-aav i ng dea19ne
Put 'l'09ather the
Sha"nee L09ic Probs OtOS and T'rL
Ka~e a Good L-"'atsr
Evan 8etter t ,,0-ata9a buffer

TRANSKIT'rING

""tiun Kach ine
for 21
run-Squ i~ltnt

Revll ited
You. Janlla.y 11"._
Bu" Project
TIle fun-Vac. A
Synt heai a of Old • Na"
Conatruc t Thia Clasalc
Tuns.i t te .
"'O le Stahle Th4n
~ Rock
The Six~Me te[ Vfo
Ibat won't guit

New Phone:
(517)~

New Address: 13313 Forest Hill Rd.
Grand Ledge, MI 48837

~ u l1d the Deadeye
Heh Cont roller
M<O
l roubleahootin9

rho> ...... x ing
:;Y11nd r abola

vae ~ UP

;6- 10 P.M.
Sun. thru Thurs.

MICROWAVE COMPONENTS
+

;~~ ROYAL
CONTACT·BO MARK·II

TRS·BO MOD. III·IV

GIZMO ELECTRONICS, INC.
P.o. BOX 1205

PITTSBURG , KS 66762
PH . 3 16·23 1 81 71

25 MW EXC ITER
45 MHZ SUBCA RR IER
AM VIDEO MO DU LATOR
50 MW UP CONVE RTE R

$49.95
$ 19 .95
$1 9 .95

$149.95

"RrrY your TA$-&) with CONTACT-&:.I! "
SOFTWARE FU,YURES, DISK" CASSETTE VERSIONS: BAUDOT-ASCII
MORSE. Morae AUTOSYNC , FIS r ·FIXER a TRI·SPLIT SCreen '
" Un li mited" STORED MSa s.zee • AUTO BUFFER ALLOC ATION . HARD·
COPY . AUTo-lO' ing • TIME/DATED X-miSSIons' NAME-LINE . AUTO
DIDDLE . s<::rn COUNTEAS-CLOCK.QSCILLOSCOPE a CLOCK KEYING a
KlB ROLlOVER-RI::PEATING KEYS . Fast tlexible 110 • Full EDITING using
" word processing techniques"
ADDITIONAL DISK VEflSION FEATUflES:
SAVE·LOAD·KILL·DIR • AUTO· MONitor • Fi ta REVIEW 2·wa~ M Sa
SELCALL, a " PERSONAL MSO'" AUTO-LOAD .

With CONTACT.flO INTERFACE It ·...Hz CW Tune DECODER, mates wit h any
sta"d·alone TTY T miflal UrII\,J . . . . , S199

Wllh MFJ-1224 RnylCW COM"UTER 1NTERFACE, PIS and Royal MFJ
ADAPTER. A COMPLETE FULL FEATURE IITIITEM! . $239
a".'anta«l' lncl\lde Arnallllr CALLStGN • POST PAID

Kansas res ,dents 3% sales tax ROYAL, 4(17 Conkle Rd., Hampton, GA30228 .... 1i)(I Tel, (4lI4)946·9314
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Japane.e ,maleull /lave bHn Ins tru~nra/l" ~sl't1i"9 ama"lIf r, dlO fnrougflOul AS/',
;nclllCJing K,mpuefJ". K,,, MizOfJUChI J AlBK .... a k.y l irJlIre I" lhe aef,..., ion 01 Chi'"
BY1P. (Photo v;a The OX""- "'ilIgali",.)

JAISN', lmpre..,.. ./laf;Jl.

A MocInl Prl~ 11,1

So wlU.t can .. do to inject lIOITIe new
Ille into the OX WQI\d and '_ard the e"
lOfts of IheM hard--wort<lng .nd . ..

meaning .mal...... sucl'l ill' the XU gang,
without opening wide the gates 10 encclUI·

a~ polent ial cnuhng? Dna ....ay mighl be
10 inilia t. a "WIld Cald~ 100- oxec, The
ARAL oxec group would ha... a middle
ground, , third a lt"l\IIli... 10 the p"_1
Maccepted 10< oxec cledil~ or " 1\01 ee
cepted.~ The thl'd .U"natlve would be
g'ilInted 10 opefallons euct'lll tile XU1 SS
.tlort, th.llt is, 10 ....knNnlng lmal...,
opel'i1tiQnS unquesllonably within ifill bor·
08f. 01 lhe country cla imed but Ul\llble 10
mee1 lun oxec requlrernenls 01"" typell
of emateur oper.Uons ..mich might la ll
unde< 1118 lime c.tegory would be tilTllllJ
when lhe lo<;ilIl ilIulhorlllea glVll verbal Ptf·
mission fo< amaleur operation but won'l
g,.nt • w,ltten license, Of .n ellOft luch
as tne lS1CK OXpedltlon Into the Sptally
group. Eillch OXer would be .llo..ed one
Wil<J.Card conllrmatlon eacll year, from
lhe AAA L's lill 01 ellglbl. WIIcJ.Card 0Pll"

atrore.

Thll p,opoaal leavel the majority 01 Ihl
OXCC rlilmillroie unch.nged while p,ovlo;J.
Ing at jeast some Incentive lor .mateurl
on both ends 01 the pileup to keep trying,
Any cnanee in Honor·Aolisten(1lng or ret.
a tive positions wo uld be g r.dual, over ,
period 01 yeals. Longevlly will continue Ie
be me single most Importanl pc.....lor
lor Honor·Rolistetu', al each year 01 0)
ilIct ivi ty means enolher polentlal WIIC
c..,

rne exec branch Ihould welCome tl\(
edd itiona l ,Iternatlve," It gives them If

"out" in otherwise Sllcky Illualionl. Foo
example , when ..e wanted to ..In Japan'l
support 100- lhe IARU'S WARe band lifO
posel,. the AARL mlde 1J1RI., Oklna To<
Shima. e separale oxec Mcountry" 'II(

later t>ed lodelete it. How much Ilmplfll t
would nave been to ke 1J1RL a Wik
card! Of leke lhe of IU1UN, """"I
lhe League e4t"" hilld to e4 imlnall
1U1lTU. In ~" 0< tay a separall
"country" exieled In downlown Manh,l...

Will tM League go 10< Ihis idM? _

Ideas na... no! had.I good h istory al 22
"" In St,eet. especially a'ound the 0 )
desk. Bul OX sentiment I' flelng 10< 101"I'II

chal'lQ9S, seriouS chal\Qll;l, In lhe OXC(
rulM and administrallon. SOnlll 01"" PDf
lib/Ii tiel Ira: scraping DUllhe ,yet,," 111I
replacing II wllh • 100, tly .- _ leN'
the deed bodln of many hundledS of HoI'
0< FtoIle<$ Ind Mlr-HA DXIf~ 0< ell\'lClt
grenling MOXce-counl.... ,t.tue 10 If'

wetkvn OXpedIIIon, legardil... of Ina k
cation. Dry Tonugu? Wit" lel.nd? Pribl
lot 1111nds? The lieQUI' could del i"
guldellnM lor 110.. lhe DXpediliOll opeflll
Id, ....ilhOut regard II 10 wnet.. Fred W

chenging countries hU slowed to. mere
trlckle. The lin. band oondilioos 01 the
pa.t I. .. yeer, have broughlllp the exec
total. ot many amateurs 10 the point
wllefe new countries 10 worl<. .re e..en·
lially nonexlltent.

Thll Ploblern il no l due 10 .ny lack on
Ille amateu,'s part. Lack 01 coura~ In the
tece of unknown d.ngerl I' no obetacle,
.. .. lilI" In the III·f.led .\lampt 10 .cU,
nte the Spratly Illands. No< Is expense
In~ ..hetmlng lac1or, II lhe OX com
munily p"O'rided lent 01 lhousandl 01 dol
lall of support 10 _al major eXpedl·
tions recenlly. No< haVll all the 0I08f OX·
ers gone on 10 01"" .,;I,..ill... The XU II.·
lions generated good pileuPl. and many
~rdcallslgns _I in I""e ClI~

ing. SO the OX.... Ife lis teni ng; tney lUll
dorft hear much Illal .xc lles t"*"'.

oUendlng any potenllal votel at the
WARe Int.rnatlonal Irequeney..neceuce
conlerenee, the exec geng tried 10 avoid
giving""", thel, limited "recognition" 10
.maleu' operations Ihe l did not hue tll8
lull eupport of the counlry's QO'""Inment.
At lhe same lime, popular l e-nl lment hes
led 10 a Change In lhe ,uln 100- defining
wnal II • exec "counlry:' so Ihlt In
dividual rOCkl and Is iandl don'l wlnd up
as "QOUntrlel," al .. had wilh 51. P.ul
Isl.nd ott Nov. Scotl• • lo< example.

That altitude may nave been • good
IdN al the lime, but III eonl ill\MOd .ppllca·
tlon hal I tilled OX. The llood of new Ind

.... legitimate. In o ther wordl, the oper• .
lion tool< p1.ce 110m within the "country"
indicaled and wes nol .g.lnst the la.. 01
Iha t counlry. Bul alt" the Don Miller I...·
'u;IS, the League'l oxec gillng lI.ned
getl lng fussy aboul p"oof tnat the oper• .
tlon 1001< place .. cl.lmed. And 10 avoid

DX
Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

XU KAMPUCHEA
ute this ~st __I atelH:nt
~ed on IhI! ,...".~ tram~
puc:!-. (lormerty c.mtJ«lloI). n- am.
II!Ul'S __ operating ur..-. .lIlnt_l~
amat..,...1dIo "".1iO"II, 'rom Wlll\in the
Inlemaloonally recognized tloodoiio. of thllt
country. Theol, IIQtl I en .... gr."led (lir-.c:t·
Iy by 'h11 prime mInIll« of the """,,,,",elt ,

In tllC1. tr. C11l1tlgn 0I11Ie "rat _1_ sta
tion, XU1SS, refIec1ed ,.. IN tial s of IhII
prime minis'.., Son s.nn. Yet the cf\aIIoM
at conlM:1. with XUl55 counting 101 oxec
credit ... slim.

The XU1SS and 01'* XUcaJ~ gener.
.Ied ....undlnt~_ of ""'10' ....
hon on the OX tlenOa. lInOen;tandable to.
ca..e no legit, ,. c.mbodlan station
has been on t air in I'l'I&ny ,...,.._.Ince
the last~ left In the Mf!y ro..But
this excitement If, 1;~1IIy 10 be to no _;~

since the XUISS 0Sl ell'" woll probebIy
sutler. 'ete simi.... to II'lOlle 01~ n
CUl'loe, not oxec count......

The .....'_...,;0 operelloM in Kam
puchM 00 bUr a 11,1111"", slml"rlty 10
lhoM In nN.rl:l'1 BurrnL The XU1SS oper.
Ilona __ cooducled under the ausplcn

of the KPNLF (1Wnpuc'-~'. N.
lloml Ube<ellon Front~ which Is the "exile

n

government Qr ~rf'ol)UC:hee . The KPNLF 'I
tile I$aIlllng membeI 01 • Iooee coalition 01
polillUl pIlnles called "Democ. a lie Kam
puchN." Democr.ti<: Kampuc.hM I, the 0'

ficlally recognized ll(MlI'nme111 of the coun

try, _" thougll Tiley physically occupy one
tiny corner 01 t~, eountry.

The socl, lllt KIImpllChNn OQ\'6'l'IfTl&I1l,
w~ lc~ gained POWSf through IOfC$ 01 arml,
lackl IntSfnalional recognilion (by nQfI

communl.t counlrles) . The oerrccreue
Kampuchea coalilion rell lni the Unlled
Na tlon l seat. But lor "practical" purposel
(.. oppoeed to diplomatic purpolll$), the
soclall.11 ere In char~. And they don't like
amaleur radio. SO where doea thll tangled
web 01 Inter nat ional poIitlct l&ave XU1SS?
ProbaDly oulln the cold.

You can't laull the XU amateurs lor try
ing. The amateur operaUon I. part 01 the
internaUonal . uPfl()f1 10< the many
thousa_ of Cambodlln ..Iugeet near
the Thal-c.,mbodlan bOl'der. EaCh day
mahY "OIllflt_. lrom all 0WIf lhe world,
Including _al Japanete amaleu...
CIOflMd lhe bo«liaI wllh day paSHll, to aid
In 11M refugee work. TheM Japanese
ha.... HI up an .....1..... atallon In Arnpll,
~r 11M Thai bOl'def . on aptly named
MHarrl A_ UlI.MThe Japa_ llama _e
,..tricted to daytime operallon, beca.UH
01 lhel l wolunl_ bOl'eteI paSHll. but they
trained lIOITIe natlYe operators 10< la te
n;gM eonlaets and to conli_ on the .ir
alt..- 11'1IIJ~ IIIIumed 1\ClITIe.

SO hfIIfI _ ....... buhCll of harO-wort<·

ing voIunl_to: H1t ing l>P Ind t'I INIng
hamS In I rnuch-aoughl..ft..- country,
wort<ing willi the d lrKl -..pport of that
counlry'a PNI~I. and It Ihll donn'l
counl 10< exec. liow did _ get Inlo thl.
rldk:uIOuI ppeillon?

we 1Ia... 10 go back melle lnan 10 ~'I
10 come 10 Ina '001: 01 the p"obIem. Belo<e
Don ",il* got caught lying ebout 1111 pP

".llng Iocalion, lIIe ARRL oxec br.hCIl
ganefelly ...umed . n amaleul operation
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Vic Rivera ZK1CG. In the Cook Islends, says he Is thl! OSL manager lor WAOQZWI6, one
of the very few DX OSl managers 101 a stateside sta t ion! (Box 618, Rar%nga. Cook Is.)

K2TR would return to the sanitary landf ill
In the m iddle of Lake Ontario, where he
activated WD2UMP back when the FCC is
SlHld SU<:h calls. And why not1ls this any
more a~urd than the sys tem we ha _e
now? At least It W<)uld be a lot mo-e inter
esting !

NOTES FROM AllOVER
Tom Gregory TIJ2NW Is up and running

in Abidjan, IVQry Coast. Tom runs a Ken
wood TS-830S wit h remote vte Into an AI·
pha amp. His antenna farm Includes a
KLM KT-34A at 50', a multlband vertical,
and wire antennas for the lower frequen
cies. look for Tom aroulld 28555, 21300,
l ~t55, 7070, and 3795 on SSB, and 20 kHl
up for CW con tacts. Tom likes contest op
erancna and Is looking for donations to
ward a contest keyer. Donations and
aSls must go via Mike Hayden AK3F, PO
Box 573, Gettysburg PA 17325.

Don Mears KX600 Is trying to lind for·
me, KX6 (Kwajaleln) amateurs-both resi
dents alld DXpeditioners. Don hopes to
forward some of the thousands of undeliv
erable OSLs piling up on Kwajale in. If you
ever opeeatec KX6, send your address to
Don at PO Bo~ 793, APO Ssn Francisco

CA 96555, Don also reminds DXers that
KX6 ceue w ith a single-leiter suffi~

(KX8A-KX6Z) are In California, nOf Kwa_
jaleln,

Also out in the Pacific , Dave Patton

KJ9W is knocking around the Guam area,
especially in contests wi th Tom N7DZE.
Dave hopes to hit spots sU<:h as CR9, DU,
V09, 9V1, KH1-lt, slld KC8, moslly CWo
OSL any contact w ith Dave via K9XR.

New OSL Address

BV2A-Charli e Mora ller K2CM , Rt "
Box 43, Grantsville WV 26 147.

Jan Weaver N7YL handles OSLs for the
fOllowing stations: T32AB, T3L.AB, T3L.A,
VR3AR, W1DDVIC6A, C6ADV, alld
KA3 BUJI8Rl (1981-2). She also has logs
I rom 1976-9 for VRlAG, VR1AF, F K8BG,
and VK4FJ/LH. Jan's new address Is: 2195
East Camero Avenue, Las Vegas NV
89123.

FOIIOW'Up Irom Previous CoIumrll

t asked the origin of a very l unny "letter
to an Insurance company" bi t (July), Three
widely scattered DXefs set me straight,
The piece was part Of the repertoi re 01
Gerard Holfnung, an English music ian
and humoris t . Thanks to KF~AI, VE7BS,
and N1BEF lor the Informallon.

Rich Kingston 7P8BC asked me to cl a, l
ty some 01 my March column on Lesotho.
Rich supplied Inlormatlon on only the am
ateur-radlo activities in l esotho: I dug up
the background on the country mysell.
Rich writes, "Lesotho has a great poten
tial as a tourist area with some 01 the most
spectacular scenery in the world."

REVIEW

rhe Icorn-751 HF transceiver.

Table 2. l o-MHl WW V caffier frequency es
displayed aocording to fhe scheme shown
here.

DIsplay
9.997.0
9.999.4

10.000.0

--US,
CWIRTTY
lSSlAM/FM

suueucn manual packaae also included
some functional block diagrams alld a
complete SChematic; a two-sided fold-out
that fequlres a Sherlock Holmes type
magnifying glass to read. But it's nice to
know you have a cbence o t t racking some
thing down Should (dare I aay it?) anyth ing
go wrong.

The only connections requi red are
m ike, key, antenna, ground, and power
cable to the separate suppl y. The power
supply then p lugs into 115-V-ac power,
and that's thaI. Also Included is a hefty cc
power cable Should you decide to run the
751 directly Irom 12 V de. But i f battery
power is contemplated, don't l orget that
at 200 Watts input YOU'II need 16-18 Amps
at 12 vcne.

As I perused the Instruction manual, I
soon lound that this wasn't the sort 01
equipment you just intuiti vely know how
to operate; there are over 50 ope,ator con
trois, some of wh ich l unct ion differently

Table 1. Amateur·band coverage.

Band Frequency Range (MHl)
160 1,800.0- 1.999.9
60 3.440,0- ~.099 9

40 6.950,0- 7.499.9
30 9.950.0-10.~99.9

20 13.950.0-14,499.9
18 17.950.0-18.499.9
15 20.950.0-21.499.9
12 24.450.0_25.099.9
10 27.950.0-29.999.9

Inters, noise blanker, passband and notch
tuning, reck-send stability, and even an
optional synthesiled voice to inlorm you
of ywr trequeney. This last l eature Is par
tlcularly lotrigulng for the visually im
paired because frequency determination
is probably th", hardest parameter to rep
resent non-visually.

For thIS revIew, I received the 751 and
the "",tlonallCPS15 outboard power sup
ply. Ther", are a lot of options to come,
says Icom, including internal power sup
ply, external f,equeocy contrOller, more
IIlters, alld other goodies. I carelUlly un
packed the two boxes and lound that
loom had done an exceuent job 01 protect
ing its products against shlppi"ll damage,
and everything, Including the documenta·
tlon, was sealed In plastic . The 32-page in-

COnsidering the state 01 the Integra ted
ci rcuit a l1, I suppose It was Inevitab le
that an "amateur" transceiver of this com
ple~lty W<)uld be made ava ilable to hams
and shortwave listeners. The Icom IC-751
HF transceiver is an incredible pac kage at
versatility, accomplishing in one unit
what a lew years ago would have taken an
outboard microcomputer in addi tion to a
transceiver.

As Table 1 shows, the IC-751 Is really a
complete amateur-band-only (Including
WARC bands) tra nsceiver and an all-mode
llllfleral-coverage receiver. In addition to
what you might e~pect-CWISSBIAM ca
pabilitios-there are also F M and RnY
modos along with 32 Ireq uencyl mode
memory alld scannlnglacillties, two vlo's,

THE ICOM IC-751
HF TRANSCEIVER

can't be all bad! Receiver preamps and
preselectors also are well covered.

The oon·review pel1s 01 the Review are
in some ways the most Interesti ng. Larry
Brockman Is apparently one 01 those lei ·
lows whO'S dooo a little bit of everything
alld has strong opinions about anything. I
think he's a bit li ke Wayne Green-you
either like him or hate him, but either way
he's fun to read.

I don't t hink t can recommend this book
for the ham with no interest In anortwave
(as opposed to ham) receive,s. There's
just not enough material pertaining to
ham equipment to justily the cost. II, how
ever, you do play SWL elld are Interested
In what the market has to oller in that
area, the Shoflwave Hobby Equlpmenl
Review may be the ticket

For IUl1he' inlormatlon about the Re
view and about membe,shlp in the club,
contact the Internal/onal DXers Club of
San Diego, 1826 Cypress S/reet, San
Diego CA 92 154-1154,

Joh n Ackermann AG9V
G....n Bay WI

The Shortwave Hobby Equipment
~aYlew Is published by the International
)Xers Club 01 San Di&gO and Is a book
l imed at providing inlormation concern
ng shortwave receivers and accessories
:0 the shol1 wave listener, The Review Is
nade up 01 reprtnts from the club's
nonthly bulletin and Is updated by yearly
iupptements and Qual1erly updates. It's
lubllstled in loose-leaf form so that up
lates can be added easily.

This book is unique because It attempts
a deal with the technical area 01 receiver
>flrformance in a decidedly nontectmtcat
,ay. These reviews, some wri tten by
oembers 01 the club and others reprin ted
rom both domestic and loreign short 
,ave magelines, don' , reau li ke those In
l ST, Or even In CO.

They are more properly called user re
iOI1S, and because several reports Irom
Werent users are included lor the most
<>pular recei vers, tha book gives a good

,verview 01 the good and bad points 01the
Quipment. There are some technical re
OI1S 01 receiver performance Included,
Iways with the editor's caveat that "I
on't know what th is means, but maybe
00 do."
Along wit h reviews, the Review con

lins modification hints (genera lly non
lChoical), rumors about new rece ivers,
Jtorials on receivers and anten nas, and
Ie random ramblings 01 Larry Brockman ,
Ie president alld spi ritual leader 01 the
lub. The book also Includes a section on
TTY "lis tening."
Although the emphas is 01 the book is

n current shortwave receivers , some
am equipment wit h general-eoverage ca
ibillty Is Included. There is a fa i' amount
I material cove,;ng vintage recetvers,
vlng opinions as to good and bad
ooels, as well as moctncauco alld spare
1l1S inlo on some of the more popular
>at aochors. Any book that tell s where to
,d spare ballast tubes lor an R-390A

SHORTWAVE HOBBY
EQUIPMENT REVIEW
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The back sldfl 01 the 751, Thelegfmds laertt,Iylng ttle conneelO,S ere muctl easle, 10 ,eed
ttl,n Ihe usuel stamped·ln lette,s. The ve,tlcal plaIa In Iha /ower ,Ight Is l umol ad to some
d'y , oon hold 'CC..ss to the microp rocessor 's edd,ess , nd d8l' lines,

The underbelly of /he 751. The opt lons l intemally·",ounled 715·V· ac power supply
",ounts on Ih.. bot/om COvel and p,o/ludes Into Ihe surprisingly open spece.

depending on the pos it ion 01 selling se
quellCe 01 other• . But after a time 0 1 ,e.d
inog aM experimenting aM opIIf8linog,
most tlH~ bllgan to make SllnSll. t say
most thinogs bllcause in spite a.the 151'S
sttempt to be tile tast WOfd, It has lIOIT"III
!*uli.ntin worth mentioning, Mofe on
t"- later.

The 1S I ac:comrnoda-tes both tile !cQm
IC-HM12 eoIectr« hand m,ke.".; th l ingertiP
l,eqlJllllCY'"lIClInninog push-bunons ilMlhe
1CSM6 stand m1c'ophollll. Both "e '."'ed
to.- the 6-pin COIlfIIICtOf on the l ront panel .
Included sre • built-in spIIilker wit h~
good intelligibility snd il t'lllO-dlltent heild
phone jack to.- speek...., speek..../ptloI_.

Of pho"e-only operation. An external
speaker jack is al"" prO¥ided that dlllGCln
neelS the in te.nal speeker """'" plUOl)fl(l
In. Audio ie Clean. enec. and very Il .ong.
, nd intelligibility seemed best to me wltll
tile TONE eonl1ol . t l ull treble.

My Init l. 1operation was with the gener.
.I-coverage receive. because I fi gured I
couldn't hurt .nythlng by just lillening.
When you turn on Ihe 751. there's. pieas·
ant si lence and the mult l·purpose meter II·
lumlnales. The complex dig ita l d isplay Is
blinked for. second Of two. but Ihen wilh
a definUe ,elay click, tile red eM blue
display comes 10 tue.

Tha heart o f tile 751 Is digi tel, including
a mic,opI"oc:esSOl". and tile logic il " .
ranged so tllat on PQW8f....p l lle complex
di' pl , y Indiea.I .... tflat the I.a~_ i,
In arnat"'" (HAM) Of genMal-<::owlraQ&

(GENE! mode /dependi nog on how you lalt
lell iI), vlo A is selected, .nd memory.
ellannel 0 1 is queued up fir$! . Ham-band
CO¥IIl"aOll is conlined to the band seg
mentl shown in Tlble 1. but gener.I~·
erage reception Is continuous I,om 100
kHlIO30 MHz.

-."...
S"ppose you wanted to c.heck out lhe

g.ang on 2 1.380. If you"'" pre'OlOUSly pro
llfammlld, say, chal'V'llll 03, then you toucll
tM VFOIM push-button . nd you're there ,
AlOng witll tile I.equency. the digi tal d ie
pl.y $I'IOW$ lflat youve automatic.lty
been put in USB. tOO- II noOtlIII, there II'ld
you wanl to try • lavori te Ila""t on 15m
CW, perhaps (M in memory. il very 'tight
twist 01 the main-luning con trol clif::ka you
Instantly tete 21.0 16 In tile CW mode. No
Ol her controls need be louched II t5 Is
deild and you want to try 40, a pro
grammed 05 ~or any ctner location up 10
32) and another mai n-Iuning.-:onlrol
twi tch puts you there, along wilh aulo
convers ion to LSB. A funct ion switch
""abll!'S you to change to USB or ot he,
modes If desl,ed.

Tile 7~1 Inc ludes automat ic carri e< oll ·
SlIts 101 . It modes_as shown in Table 2.

SO, wilen you cflange 1l'IOllMo, the bulU ~n

ealibration to WNV always .el lects ace...
.ate ea.nier 'Of suppreUlld earn"" Ire
quency. This is one of Itle lillie quirlr.'llla t
I' kind of Ilard 10 get u8lll'l 1Q. Thi l ~'"

that WNV on 10 MHz Is displayed as
10.000,0 ""en when you know you ere
tuned off carri.., lrequency lor AM ,ecep
tion. As lar as mcxle selec tIon goes, the
amateur conventions 0 1LSB on 7 MHz . nd
below al'ld USB Irom 10 MHl on up ilre
l oIlowIId.

If l or $OI'flll ,eason you he"" uSIId uP aU
32 """"""y etlannels .I'ld would li ke 10
chock pr~tion on 'I'ly Of .11 l he hem
~nds. all you ..-:l to do is loucll the
BAND seect push-bunon .I'ld turn lhe
main-l uning cont,oI. The 7~1 IS pro
g'ammed to slill! .... llle bottom 01 eacll
~nd. the exacl location 01 wtoif::h de
pends on operating mode-as shown in
T.bIe 3. A second toucll 0 1 t ile BAND se
leet pustl-button allow, you to tune l'ee1y
tfl'ouglK>ut the band

When you reilcll. lor example, the top 01

• band. the 751 jump$ llaCk to the bottom
01 tile band. Sim ilarly. when you reach the
bollom 01 thoe band. the next step Is back
10 the lopol Ihe band, WIlen you eeeroe10
try the next higher or la waI band, dep,ess
the BAND select switch and rOlllte the
main·tuning eontrot to cliCk Into the nexl
band . For general-coverage applicat ions.
a similar SeqUeflC8 occurs. but In , .MHz
steps.

Alle< you'Y11 madll YOU' COIfse ee.
quellCy selection via tl'l9 BAND select
pustl-button. you Ila"" you< chok:e 0 1_.1tuning.<"ate oplion• . Slowest Is
about 2 kHl per fot . tion 0 1 tile main
tuning cont rol . II you physically tune
l ast ..., th.at i', spin U.. dial WIth . I Ik:k of

the wr ist , the tuning con t,ol automatically
sh ills into a fu ter rate_abou t 10 ti mes
as lut . De-p,essing the tuning .ate push·
button ~abeledT Sj .eaUy ,hIlls tuning in
to warp dri_ about 200 kH.z PI!' rot.tion.
II all this sounds. IIUte lormidilble. don't
despail . You catch on rather quickly and it
gives you enorTnOUS bal'ld. I requency, ' 1'ld
l uning ag,l,ty.

Because the f.onl panel Is already so
full 01 controls al'ld push-buttClrlS. I guess
Icom I'IacI to deleg.at. lIOIT"IIIlunctions to .
dillen,nt (IIIIOgfilphoea.l locatiOn-in I flis
CIlSII, s small auxiliary panel on top 01 tile
t.ansceiYef drrectty .~ lhe displ. y,
Here you'll hnd a ll'eamptallenuator
swi tcll tllilt leIs you cflooM among

straight·through. 20 dB o. allenuation. or
1 ~2O dB 0 1 ga,n, as near as I could te n.
The Inst ruction manual aoesn 'l say what
the gain is, but the preamp dOes work....el l
wit h li llie extra npjse adOed In.

Al so IOCilied on top are tile MARKER
switch and CALIBRATOR con trol, ee
cause the Internal logic of Ihe 7~ 1 auto
matically compensates for carrie, posl·
tion and a canlral synthes lzel Is common
to all bands. you need only dial in WWV on
AM, set the display at 10.000.0 "'Hl . 10'
example, .nd w,th the MARKER SWI tch
on. adjust the CALIBRATOR control tor
eeec beat

Unlortunalely. llOUnd th,' WIly ditlicult
IOf _il l r"",sons. First . ilthe WNV sig
nal is weak Of exhlMing • modIIrale
amount 01OSB Of flutter, the ea.llbrate ' ig
""'I strengtll _1lO'I"IIl"' il so th.at il's

Tha "",,",'gonomN;: lop-panel centrols, """,ps Ifley are I9CO'ss O'I1 !>Il'o&use /com knows
h."" 'O¥fIlo st.ck O'qu;pmrml lO 11M ~WfI{J. But i f you co,,",, tflem up. flow do you flfIl 10
tile",?
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WIlh lOP and bollorn cooers removed, the 751 struts i/l stul l ; I t" /lOI 'or the " mid ,
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""1.897.0
3.547.0
1.041.0

10.041.0
1~.041.0

18.041.0
21.041.0
24.547.0
28.047.0

o limbic peddleS
o Wir••nd c.ble

very minute audible (Of visual) calibration
drift ' rom WoNV,

The transmitter, 100. Is completely
solld·sta te wit h a "dial -your·power" con
trot. It Is prolected Irom ovar-tampefa·
l ura by a lwQ-Speed, orwlemar>d fan cool·
Ing syslem: untn the tamp8fature 0' tile
I inal's heat -sink struct ure reacnes abolll
50" C, tile l lin Is off. When500C Is raachlld.
the fan comes on and slaya on In bolh re
ceive and lransmlt. Should the tempera·
turecllmb 10 90° C, tile la" kicks I"to hlgll
and output power Is reduced to 50 Wsll S.
According 10 !com, tile lempe,atu,e
Should llB'ier get tllis Illgh unless there's a
problem such as a mismatch or . perllaps,
festricted air Ilow (conlesls and OXpedl·
tlons notwi thstanding).

Icom also warns ali8lnst operating Into
a vswr greater tllan 2 10 1. apparenlly be
cause tile protection clrcullry can't cope.
Reduced power and antenna lunllfs are
also suggested lor p<obiem malches.
Using the 751's buill -In sw, meier, I man
aged 10 load up easily on 80 through 10,

Although there lan't room In this raview
10 e~plain adequately all the possible
memorylVlo(s)lacan permulelloos, II qulok·
Iy became obvious lhal flOm a Irequency.
handling perspective, llle 751 a ~ould be
great fOf contests and OX. Ttlere are two

CWIRTIY
1.899.~

3.50\9.~

7.049,~

10.049,~

14.049,~

18,049,~

21.049,~

2~,50\9,~

28.049,~

o Amph.1IOI conn.Clon
o B&WCO'I, swilehtl . ,n"n~s
o Hemmondud 1MBenClosurH
o J'tkson d~l , nd drivos
o J,W, Millerp¥ls
o Knoh, Jnd Ih.1I couple's
o M,II. ncompon.nts
o Mull,onics,o11" ;nd""ton
o Pildders ,nd t.imm.r up.CltO"
o R.si,lors . c. p. cilOl1. inductors
CJ Toroldl. COllI . budl . !Ulun,
tJ ' ..nlmllling/R.c.iving ClpilC~on

o Air V."'hles : C"dwoll - E.F. Johnson
Hlmm.tlund _ Mil~n

Ooorknob : C.nt"l.b - J.nnings

Box 4115, GreenvillB , NH 03048
(603) 878·1033 ...454

OTHER KITS
CPP1Code l'rilClice Processor I EIOCironic K. y*, _7 .00

lJ Goneral C"",..gllo. Ortk. RIC , B, AR.c...1IS
., Splil B, nd Sp••ch Proc."or 69.Y5
L Sm',1 Squelch 19,95

R·X I<oi, oBridg, 33 ._5
L Mlt.r 25 .50

[J _OMIltrORPTnn,cllv.r 101 ,95
• sn,ppmg & HaMling $2 50 '

1983 Catalog 50 cents

c
PROJECT PACKS
D"ecllrom England . ~eat"'eo In RadIO& E""lron lc WorK)

G.1A, FET2 Meier M" t Hud "'t·Amphfio, 123,50
o 2 MIIl,,"'...Amphhl' s.sa
[J 2 Mil l ' Converier 37 .50
o UHF(70cmjl'r,.Amplilio' 95O
o UHF(70cmjConv.rier 38,50
LJ UHF (70 cm) 10 VHF ITV I Con.erl" 6050
o 23emConvtritl 43.50
L:i Air Band Recetolr 16200

FET O,p Oscill.IO, 52 ,SO

LSB/AMfFM
1.900.0
3.550.0
7.050.0

10.050.0
14.050.0
18.050.0
21.050.0
24.550.0
28.050.0

Table 3. Dispillyed frequency afler amaleur·band selectlof!.

..'"
" 0
SO
eo
30
zc
ie
is
ra
rc

tlngulsllttlelf positions, too.
Along wltll tile pr~mp and calibrate

controls are tile MONITOR lir>d ANn-VOX
controls, botll 01 whlcll are tile same dl ltl·
cul l·to-grasp sllape. Luckily, th llsll are not
used often. Ar>d, In all fairness, consider'
Ing tile reck-solid stability 0' tile 151, the
calibrate controls won't get used much
enner. from ~rly momlng turn-on until
late-night POWIlf oil, I could detec t only a

SUR GE, "AMP INT • • 4AMP CONT • • 4c . 0 0
SURGE , IOAMP INT •• bAMP CONT. . :5'5. 2 5
SURGE . ZOi'lMP INT . ,l2AMf' CONT. . "'9 . 09
SURGE. 3 ( 'AM" tNT . , 18AMP CONT. 100 . 00

10,15,::'01" 3 ELE MENT BEAM.. .. . . l ..4. oo
10 . 15, ZOM I> ELEMEN T ~EAM•••• • • 2 :19. 0<'
40 ME ER A DO ON F OR ABOVE • • •••• b 7 • <;':;
10-401" TRAP VERT tCAL • ••• • •• • • • • 1>.. . 00
GROUN D 'MOl AL "1T F oR WV_ IA •••• 2 7 .00

2M FM /SSll / ew Z I N 30 OUT •••••• • 7 :1. :50
2 M FM/SS8 /C~ 10 IN 80 our .... . I :l l .00
2 M FM/5SB/C~ 10 IN IbO OUT •• •• Z 35 . 0 0
2M F M/ SSB/Cw 30 It< 11>0 OUT • • . • ZOI. :I:I
430- 450MHZ 10 I N 100 OUT •• • • • • 27:1 .'l'5
1 . 8 - 3 0MHZ SWR /wATT METER ••• ••• 100.00
:lO- 200MHZ SWR/WATT METE R••• . • • 100 . 00

c"o,LL FRANK W05GZU Ofl Joe KMROO
FOfl ~TESON OTHER RElATED PROOUCTS
FOil OlllGIN,

Amateur
Equipment,
Accessories
& Antennas.
Export Anywhere

2317 Vance Jackson Rd.
San Antonio TX 78213

(512) 733-0334
(TOil free number 800-531 -5405)

8AMP
,;:AMP
24AMP
3"AMP

MIRAGE AMPLIFIERS

MFJ PRODUCTS

MACO POWER SU PPLI ES

MINI-PRODUCTS

2 CO::'5-201::'M 1" 1" AMP 2 IN Z5 DUT . . • • • • . . . . " 5. 0 0
2 C0 :59 - ;:W 2 M FM AMP 2 IN :;0 OUT 9 " .00
acroo- .... 2 M FM AMP 2 I N 100 OUT • • • •• • • . 1:14 .00

TEN-TEC

WILSON BY MACO

VOCOM PRODUCTS

INEw l TE NTEC 2l"I HANIlI-ELD•• • • • • • ••• • • ••• 270. 00
~Rl>OSY 10W/ IOC... sse- lew 10-801'1101 / 301" •• :110.00
CORSAIR 20001 S5"ICW 10- 11>011 w/wARC •••• 999.00
H~RCULE5 1"'10 AMP WI TH 1 1:>1230 VAC PIS. 159:>. 0 0

5 '1-33
5'1 -36
33-I>MK
wV - I A
6R-1

0000
;:010
2 020
2 0 30

MFJ -103 1::'124 HOUR CLOCl< 31.4 ::>
MFJ -202 RF NO ISE esnxse 51 .00
MFJ - ;>b2 1000K,w OflV lll/t1tly LOAD • • ••••• • • •• 55 .0('
MFJ-3 " 1:l4 -158t'lHl CONV.FOR ;:1" 5yN • •• • • 4 1 . ..5
MFJ -4B 1 :1.0 CHARA C TER MEMORY K Ey ER • •• • • • 7" .00
MFJ - 494 SlWER KEYBOARD :50 CH AR . MEMORY.2 3:1 .00
MFJ~496 AS A BOVE w i TH 2 50 C...AR.ME'MORY.2as. 0 0
MFJ -7;<2 SUPE" 55B /CW FILTER • • •• • • • ••••• :lB .75
MF J_..4 I C AN1 E""'A TuNER/ 5WR METE R 1, 4BAL.7'5 . :l0
MFJ - " Il " " ':101 A NTENNA TUNER LOADED•• ••• • 277. 00
MFJ~ I I> (' 1 0 RANDOM wiRE TUNER •• • .••• • • • •• • 3 3 . :;')
CALL F OR PRICES ON OTHER MF J PROOUC T5

H 'I_ I b. 10 ,15 ,2OM MINI QUA D•• . . .•••• 1::' 9 . :l0

1<;:3
11 '08
B I 016
1130 I b
01 0 10".MP2

tile s-rreter tluctuallons, I cou ld zero-beat
"visuall y" better than audibly. The little
nub-like ewnenee fOf tile preamp lind
MARKER ewttcnes make It etrnccn to ete-

• •••••••• •••••••SUFER SPEC I AL • • • • • • • • • • , • ••••
5 - 1 144-14BJ'lH l 1.:5W HANOHELO • • •• • • 1' ... 95
5-IT S - I wITH 12 KE Y TONE PAD••• • • • I 99. 9:;

Z P05. HEAVY DUTY COA~ SOIlTCH •• I".B:I PRICE ON 5- 1 S. S-IT INCLUDE :1/8 wAVE SUPER
4 POS . HE AVY DUTY CO," 5~ITCH •• I>1. ::'5 STICK II ~ RUIIBER DUC': WHI LE SUPPLY LASTS
l.e- bO",,", ' S~R/POW£R ME TER •• . . •• 58.":1 .
I.B- l:50 M"' Z SWR/ POWER ME IER • • • 10 3. O<J
140-4:101'1"'Z SWR/ POWER ME TER 121 005-1:; 140-1 '50MHl '5101 3 I'IEM.HANDHELO • • 2 '5'5. 00
I B-I:50 MHZ SWI'; POI"ER METE;' ··· 14:1· 0 0 S- I'5B I :;O- II>OMHZ EXPOR T MGDEL. • • •• • • 307.oo

• • •• ~ • 5 -1:lT 5 -15 ~ITH II> L E Y TONE PA D•• .•• 27 4 .00
10-8OM AUT OMATI C ANT. TUNER ......5 . 00 5 - 15TII S-1511 w ITH II> ~,EY TON E P AD . • • • 3 2 2 . :10

ACH- I :; AC OU 1 C~: CH ARGER F OR 5 - 15 ••• ••• 5 ::'. 80
cc- j e L EA T"'ER C ASE FOR 5 -1:1 2 2. :50
IIP-I:I 5f'ARE BAT TERY F OR 5- 1:1 25 .7:l
HM- I :; SPEAKER MIKE FOR 5 -1:> ••• • •• •• •• 30 .:>0
5 - 30 30 WATT AMP F OR 2M HANDHELDS ••• 8 0. 00
S~BO BO WATT AMP F OR 2M HANOHELDS •• 13'5.00

AL L IANCE HEAV Y OIJTY ROT OR • • . • • • e... oo
I\LLI ANCE LI GH T DUT Y ROT OR •••• •• 4 2 . 00
HYGAIN SUPER HE AVV DU TY ROTOR.4Z:i. 0 0
B CUNDUCTOR ROT OR CAIl-LE •• PER Fl . O. 17
MINI ROO < RGI3 ~) •••• • •• •• • PER F T . 0.l6
RG8U 5UPERFLE ' w/PL-;:5 " 10 OF T • • ::'9.80
R5 - 2 13 MI L-SPEC COA ~ • ••• • F'ER FT .0.;:8

1 4 4 - 14"Mt<1 I .. ELEME NT l'EAM ••• • • 8 8.4 1
IO. I:I ,Z<l . 4<>M TRAP VER TiCAL ••• •• 88.41
1,>,, _15 .20,",8OM TRAp VERTICAL. . " :1 . 0<:'
l un :5 EL ME T SKY WAL.eER BE AM• • 8 8 .00
I~ 3 ELEMENT SK Y wAL . ER ilE Al" . 108.85
ISM 4 ELE"""NT SKV WAL.£R IlE AM. 1l5 . b :l
;'OM 3 EL EMENT SKV wALI<ER IlE Al" . 184 .00
28M 4 ELEMENT SKY WAL KER BEAM.Z:l8. :l0
4('1" ::' ELEI'IENT SK Y WALKER £<EAM. 2 7 2. 00
1 41> - 148MH l MOIIILE MAGNE T MDUN T. ::'7 , " 5
14" -1 4$r'IHZ MOII ILE TI'<UM: I'lOUNT • • ::'7.95
14 1> - 148MM Z I I ELE MEMT IIHiM ••••• 44. 2 :5
1441<1 47 MH Z 20 ELEME'NT £<EAM•••• 8 1 .":I
134-' b4MHZ I'< I NGO RANGEI'< 11 •• ••• 34 .00
144MH Z II E LE MEN T BE .,.,.,•• .•••••• 4 4 .25
14'5 MH Z 10 ELEMEN T T~IST IIEAM .• 47 . 1>0
145 MHZ ZO ELEMEN T T ~I ST Bf- AM. • ,,8. 0 0
14b- 14 8 MHZ ' 4 ELEMENT 1110.,.,.,• • • • • 7 4. 8 0
1 4 4 . 5 -1 4 8 MH l 14 ELE MENT IlE AM• . • 7 4. 8 0
PR I CES ON OTHE I'< CU5>fCRAFI PI'<ODUCT5

10.1 5,:<01'17 ELEMENT IIEAM••• •• • 3 3:; . 0 0
10.I :I ,;:OM 3 ELEffii'NT BEAM• •• • .• 140. 0 0
10.1 5,:<01" ;> ELEMENT QUAD •••• • • Z:; 9 . 00
2M 5 1 WAVE 3DB GA IN COLLI NEAR. 3 4 . 00
I>M b ELEMENT IIEAM• • • • •• •• • • • •• 10" . 0 0
10-801" TRAp DOU IILET ••• ••••••• . I 04. 00

2 METER n.oMBONE •• 5/1l wA VE • • •• • 2 .. ...:;
2 ME TE R SUPER TRO MIlONE •••• . .••• 34.:10
lO~e,)M ~ 3QM TRI>P VH <TlCAL . . • • 10 b. 75
AS A !lOVE IN SMIlol..LER eo• . . .... . I~::'. O<)
11>') METER ADO ON ~ IT F OR HF I>V •• 4 5 . 0 0

Amateur~~~~
Communications

Etc.
Hours: B:3O a.m. to 5:00 p.m. Monday thtu Frida y
9:00 e.m. to 2:00 p.m. Saturday· CST
Prices subject to change without notice.

HY-GAIN

KDK 2 METER RADIOS

ROTORS & CABLES

C5-::'01
C5-40 1
CN-520
CN-I>~OIl
CN-1>30
CN-72011
CNA1001

TEMPO RADIOS & AMPS

CUSHCRAFT

AZDEN

DAIWAIMILLER

HO-73
", 00
HDR- 3 0<'
81>10
..0 .. 1
..0 ..5- 10<'
4 0 1>3

FM -Z0 3<' 143 -149MHZ 2 :>101 II MEMORy •• . .•• 2":; . ":;

BUTIERNUT ANTENNAS

3::'-1 ..
AV-4
AV- :I
IO-3Co
15-3CO
15 -4CO
::'0- 3CO
::'0 -4CO
4 0 - ::'CD
AM5 - '47
AT S - 147
A 147 -11
A147-20T
Af<X ~ B
A1 4 4-11
A1 44 - IOT
A 144- 2 0 T
2 14B
214FB
CALL FOfl

PCS-~OO 14~-I ~Q""Z 3101 B MEM. ...AND HEL O•• :<I>'5.'i''5
PCS- 4 QQQ 14 :<- I :lOMt<l :<:1101 II> ffii'M .I"lJ II I L E •• :<1>:; ...:1

,~,

:<~V-:I

...FI>V
""I>V ~
n'R-II>O

MULTI-BAND SLOPERS'
160 , 80, and 40 meters

Oulslanding o x pe 'lormance 01 Slope ,s is well known. Now you Can en·
-joy 20, 3 band BIG-SIGN A L .epo,ts! Au tomatic bandsw it cll,ng ' Ver v
low SWR'Cou feed ' 2 kw powe.' Compact·Ground o r tower teed
. Har'MJ from any suppor l 25 ft. h ig h Or h ig her . Eny to ins ta ll · ve ry
low profile. Complete i n st r u c t io n s . Immediate sh ip me nt _ Check o k

3BANO SLOPER · 16 0 . 50," 40Mlllll rs ' 6 0 U. long ~ 43 22 1ft ppd

2 BA ND SLOPE R· 80" 40Mele.s , 4111. long S 30.00 'ri pI'd,

3-BANO NQ TRAP DIPOLE, 160, 80,& 40M ·113rt . long S 66.00 f't ppel
2-6AND NO TRAP DIPOLE, 80,& 40M • 8411. long S 4900 trlppd

FOR AODN'L INFO on these and olhe, uniquean/eonas: send SASE

W91NN ANTENNAS
BOX 393-S MT. PROSPECT, IL 60056

tough to Ilear the beat note, Second,
owing 10 tile shape of the CALIBRATOR
knob, it wae dlllicult fOf me to make fine
adjustments. I did tlnd tllat by watclling

112 73 Magazine. December, 1983



,,",0>1, a DUPLEX .wltch to 6et tllllm ...P 10<'
Iplitl, and both recelwt and lIa/\Smlt off·
set pl'O'risions. Vfo·s ean be toq....ll:.d,
tl\llt I.. Ml to NCh other loslsnlly tIy

PfftIing A.B. • nd merrlO' Y lrequencietl
and model ean be dumped In to lhe vlo·s
by louching IOOIher .witch.

The 151 oller. a.., flex ible lICIn mode

along wilh sq...elch coo trol. Basically,)'O\I
can set II tOSCIn (lap to bottom)( l ) the en
t ire generak:o<o'erage blind. (2) wlth'n the
limits of the Irsoquencies sel in menlOIy
positions 01 and 02. l3) a ll the mlIlTIOly
channell, and (-4) 111 the JnemoI, channell
wilh a cert.in mode ,such as AM) Ihlt you
s pecily. Depending 00 SOUELCH cont,oI

seiling. the 151 will ps ...se for about 10
MCOndI on.....-y sct l... I,toquency belore
continuing on.

All in a lt, I would 'ecommend Ihl! you
get hokl oIa 751 and do. personal ...a lua
tlon. You ·11 need _ lime, tl'lOUOh, 10
'li lly e xplore its c.psbllilietl. And if all
lhe optiOns pIOInised tIy Icom meterlal;ze,

bring a I...nch . Versatili ty Is the wa tc h
WOld, and Icom lias it.

FOI further information, contact /com

A......Ica . Inc., 2112-" 6111 A.... NE, Belle
_ WA 1NJOtU;(206H5·HJIS5.

GIns Smart. WNTOV
H1ncocll HH

LETTERS

CASH OR CREDIT

W. II, An hur. I'm not SUfI ."..,. you alll
,..d/ng tflitSe thlrJgs-ctHIalllfy 1M» In my
adltonal$. Wflile / am not a fan 01 rna ItIotH
coda, INlffrg llIat it shouk1ha... baen -'1m
itrIIlW1 ., a taquI"""""t Itx a /icanM . ,

/Nil 50 ria" ago and promoIfId., a fun
lIMe..,. 01commutHcallotllll oro.t to m.in
popuIanty. I donl ffICll ll.- c1almffrg"'"
CIiOIJpJng the code r¥OUId txing In more
ham,. On t,.,. OOIIt,.ry, I daub! If Ihl. *OU1d

ma~a a 10101 difllKfMCfl, " _ ""ant iia ms.
_ ·d /)Ittitf SIan leWnp 1«"Ulgers know
aoo...l our hobby and promoting ham clubs
In hlgfI scttools li~e ..... used 10 w/len lhe
hobby was growing

I Ihln~ we should ht/ve . legitlm. te l8CfI
nJcal. rul•• • nd pPltf'a lioos exam, 711e ma·
Ierla l dotIsn't". ... to /)I any _ difficult
IfIlIn pteUIllly ~rwJ. W. should fill ...
ItII aum. giwn by clubs so _ can ~f

away from the memorlzallotllBaah sm
llroma. You SUfI are right about ffllrl beifIg

a -0 Itx a belter boo:>t .~plailllng the
lfI«xy. Iltough OU( SliKIr ma~1 I, pretty
damad good in Ihi. line. ~ha~ I/Iel. Is
SOO_ OUI there wflO 'WOUld /It . to """te
a tNt lun Infroduction to aHK;lronJc and
,"10 t'-Y.-Wayne.

able to Individual, in a Simplel and lTlOIe at·
IrloCll... mode. At lhoe ume Ii....., efforts
IT\IIfIt be made to mak" lhe INrning 01 code
les. 01 a n obstaCle to pot en lil l radio
amateure.

eecauee code Is the ,impl",1 mean. of
radiO corn,,,,,,nication, Il II. tIy III ....Iu' e,
something with wllich II I amaleu" 1'Ia""
soma I. millarlly. ConseQI>enlly. 11 11 not un
reasonable to e xpecl pmspecI.... amaleu',
10 d isplay cornpetl!llC8 in liS t,.nsmisalon.

A OO"o'IOI.11Yead bindS ... _ t-. 10

gel...... ttwll being lhe camar'" and Id
IoroJrrshjp wIIich II the essence of QUI hobby.

The theory changes PIOPONd by eager
tecrouapllilell can onty hurt .",.t_ rildio, •
dIJe 10 the basic el itism ;.w/1eleol1 In any
such proposal.-e1ltism totally loreign to
the _till spilll 0I1uIrnming.

we amateura must increase InvohoemeItl
tIy the communi ty in amat_ ladlo , To do
otherwise will enSure our hobby will coo
unce 10 be tn..la rized In the public mind.
Thus, growlh In the ra nks 01 a maleur radio
will be WIry limited.

ArIhuI CISm« VUACM
W1r1111p1i1l MAN

1 1
One 01 the arna leu...adi~glli ne edl·

lors hal been decrying lhe lack oIlnlerest
tIy young Itudenls in science s tudies, He
claims tl'lal O1her natHJnl' youth a.e pass
ing oura by. There I. credence In hi, ul·..~

I am a*a.. of one Indtoldual *'to has
an.... 10 Inform QUI youth aboul: " leut
one facet of Idence. Al Junoor HIQh Scroool
No. 22 In lhe heart 01 New YQI1< City, Joeeph

J . Faildough WB2JKJ hal t-IIl leKhing
hil )'OUI'lQllt.... a course In .,....", Radio
EngIIIfl.~

Joe hal wa'~lo-wall OSL card. decorat·
Ing hll classroom. His s tudentl happily
tllk aver hi, . Iatlon si tua ted nH' hi' del k. I

mind tM adverse conditiOOI , n...nger, Ill·
ness 01 tmee opeI.torl. tides wh ic h
torced us 10 move the Ita lion. at night ,
I hark. between the rocks , and a medical
eme'gency whic h cau!l<ld N4BOW to
l&a..e lh" is land to attend an Injured Bra ·
zilian sailor on a ..Isiling beet 1o, a pence
01"ight hou's, frankly. I am s urPlI!l<ld that
_ ploduced 16,000 cootloCt a In fou , dayl.
I .... a lS(! surPlised that, despite our re
pealed rtoquests lor no dupl ieat" con
lICls. s lation a net stat .oo ··duped" us. in
c lud ing meny po-orni"""t OX..., .

You are free 10 pl'lnl lnl. telt., and I
would be interested In 'eceiving)'OlJr own
thOughls . I pla n 10 operate lrom ..nothel'
needed Ioc.alion In the next f_ montlll
and 110m a very ba<:lly rllId.Id country as
100II as licensing lormalltles carl be c0m

pleted. I ean aSlu,e you that II tllere II
aoothel' problem 00 20 mete,s wllile I a m
o pera ting, I will OSY to CW or drop the
operallon to 40 or 60 metM I .

Stua rt P. Grftna WA2MOE
Pftk ,klll NY

I DISTORTED REASONING I

dilion. 1was a bll surprised, since none 01
lhe liwoe operalors !\ad~ Checked 101
Irteif Side oIlhe I IIlIY 01 wI'ry I"" wide tliand
spread on 20 met...

All. the t.-n , I must lake h,oll ..

sponsibllity for ....... II\appeIled. despile the
lact thaI I did not operate 2lJ.met... phone

1III'hen it became appaIanl: Ihst the silualion
was completely out of conlrol. I cana_
youlhst 00 my nexl OXpedi tion, I will utilize
_ I;"'" calling a nd k-P 1M tliandsprNd

down to a n exlremely rN.IOnabI" width.

I s uspect you are not a ware 01 the follow·
Ing recte:
• Ou, lng tbe live day. apenl 00 the II Iand,

ooly two mealS _ra provided by the Cap"
tarn,
• Despite the equatorial location 01 tha
locks, It wsa cold at night and there was In
....lticierll I~ther gea' . The 1M! of us
clewed the~ lor rtve daylllnd _e p .
llausted when _ am...d.

• The Captain refuNd 10 permit us 10
bring a table, 10 _ made do with Ihlee
~ 01 pI)'*OOd supj)Otled tIy loose blI·
NIlI'OCks foIlhe .lat iona- 10XF loaned usa
901 OM ~......, 00 Splatly, 9M6. CFI9,
~ Dell ' ..0, N....aaII and siS(! a 101ZD
wIIich was used 00 Del : :' ooo ..nd Na.......
Bol:h t,allSC8iY8l'a _e dlubled wlttwn the
firat 10Ul" houra 01 operalloo. The band-...
leclor shaft 00 the 901 .....pped and one
boa'd failed. Carrl&!" output was a..a lla ble
but no a ud io and no receive could be ce
tai ned. The l OUD received but no Ii octp...t
could be obtained. Accordingly, for ON,
K8CW and PV2CPU ...ll lIzed a 101E belong.
Ing 10 K8CW a nd PV28ZD. N4BCIW and I
U$Ild a~ old 101ZP with' bad lront end
belonging to PV28ZD.
• I had no problem working sse and 10 .
15, and 40.~, please bear In mind
thlt tM tocat ion oIlhe rock Is toquldislanl
beIwflen Europe anet lhe Slates. and de
spi le 1M tact Ihli the IOlZD had lull rf al
tenuation, moat lignals _e 300't8I9-no
,ecej_ can handle -.l hundred .1.
lions calling at lhe same lime in a 2Q.kHz

spill. I am , u'e you area ware that 2OmeI8I
phone operalOl8 IllCfIUingly are using
monobanderl and full legal (?) limit ampli·
flers; many of them are using eq uipment
withou t recel..er., In olher words, many did
not lis len. Thl. created a problem 'or the
policemen *'to were flghllng with each
other at 1-4.19!i. AI 100ft a s 1M operator
concemed became awlre 01 tM problem

and told me. I look I"'" phone lIaliOtl 011 01
20 and put it on .to wI'rere I"""" was no........
• A recen1 P-eiflc laJand II'lP 10 a QUIll
r.... spot pmcl" c'"(l Ihit same Incredible
band split on lQ..rne1:11 phone wi1houl CCIII'I

plaint c.- editori.ls.

K8CW need not apologize for hi. perlor·
mance. He m.oee,oooconlloCtlu P"t"ZSC
and 24,000 01 lhe 10111 2Q.000 conlacl.
lrom Heard Isl.nd, I did a ,especlabl" tob
00 Deaecheo and po-oducad 6.000 con
tact i on Na...... Inioul days. Bearing In

BIG GUN, BIG MOUTH

se-al monlhs ago you publ ished a
Ither ....age editorial crlUclzlng the Sep.
IITlbeflOclober, 1982. Peter and Paul e~pe-

PETER. PAUL, AND STUART I

l l'lld Y'OU' IT"II(laZIne a lmost monthly and

eniO¥ tholOughfy lIOmlt 01 the coIU1TWlS, ..
peciafly the 0)( cclumn tIy 0Xld Harrli
",,",L

The Heard II1and .11lIY 01 1wguIt. 1983,
wn enlightening and my twit II off to lhe
~ that broughl thai OXpedition to lru~

lion. Wh.It COI>Iage. Itamlna, and fmanelal
burden thlt c rew endured.

I was, however, upset" the boxed . tory
accomPllnylng the column. "PII"up ecet
ing_By the Expert,." Wha t the e xpert l hId
to Ily was helplul and ba!l<ld 00 knowl·
edQeable Q9Ilraung a nd courtecce COlT}
mon _axcepl for the comm e" tl tIy

KllCW, I lind hi. cOIT e"ls very ellllii. He
"'iminal. t....-oai «jUipped Itat ions
tIy USIng -.Ida spm.. I would IJUIISS tllal he
"'imiNitel "*'Y _age hamI aJso. He
~ l)i.- tnt tcIge to the~I st.
..... . ..-I...... f...... and pI'tlI.tIIy bill
"'lJIil'"

Buell 00 1UlCW. "'lI il1 al.. tude, I don'
hawe much 01 a chance 10 _ work the big

lime O)(pedot ions because," present, ali i
haWl i. a transceoi... and a .......11 3 element
beam_hardly an antenNi larm.

Ad(\itloNilly, 1M time K8CW lpend.
~inlalnlng hi, blacklist COUld be bet ler
spent ma king .....a lity contacts. I lind hll
blackll.llng 180 degrees out of pha6e with
the tenet. o. amateur rad io. Yes, I do ag'ee
that there are some inconslde<ate opera·
tors out there when il comes to Ox. but
NOUIdn' II bell... 10 educate t'- peopIoe
ro the ploper *ay of operat ing 10 tllal
--rona gal....?

HAM HElP WORKS! I
My reQI.*Il In "Ham Help" for a menusl

., the Knlgttt G-3O grilklip meIer has re

....1l11d in manuals, ca rds , a nd leller• . How
k> I get them to s top?! The response ha.
W" out. tanding. Indicat ing the mutusl
OIlClIfn 0 ' the ham 'a mlly, I would like 10
uggeat In luch Instances tha i a ea'd or
ote poec:ede lhe copying a nd mailing 01 ,.
IMStlld met.....I, I hlMl lelt obl igated 10
JimbIJfse trw:tee *'to senltM manual. and
now "-'" an ldIqI"te tIJPI)Iy-pl.... ,

Ja_ E. SmIth KSPTC-.",

1 1
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~ ,,;siled the school and 1"".. t.lked to
lhe studenll in In claaaroom 'lU ......1_
Iadio.l knooof ttqt Joe hM~ \holM IUds
• good COIne In Eng!i.., and ..<e I IS"oIly
pI.wlted the __ of _1_ r~ inlO

their "'''e minds.

0I6lng my r.g. KhooI dIlys I _ hIed

wilh~ 101 '*" r8dlo by ".IIt... ·

.nip In the $ChoQl'1 radio club undeI lhe
truat-nlp 01 lhe schooI'l phyalel <lit
p.IU1ment. T""I enthuslWolll .- died. II

n.d. p'olound effect U(lOn my c.Ilr_,

~, as I~ at me Mart.1lll'Ii11e,
InllIanA, Radio Cub, t ....,"-' INt Irllltal~

Ing and ,,*,-1Iing of r.g.1ChooI and juri
IQIIlIgI'I achooIlidio clla In thIl lCflQoll of

OUI I.lld wneoe.flf p'acl~, to be
trusleed by • IlICUlty lIIe",l* t riendly to
'*" IDo and to be $p(lIl8OIed by local
acw.... SONP, ARFlL and 01'* _1_,
IDo0<~1~ Spon$orSIOIJl WOUld In
duds guidIlnce. assistance in " ling up •
It.non, and IolIOw-<lP to _ thai thIl ala

lion • P'CJl*'IY operated lnot~1.led In
thIl manner 01 many dub statiOo'll». ot

coorse, the local sponsoring club would
""ve to be • 'riable, .esponslve Iil'CIUP as..,.

Ileel tI\llt such • po<)gI.... WOUld be motlI

et/eC:t..., 1harI thIl euh doIwIlionI now
g;-. to gitled 'tOUth.

".... L Setoll" W9HO
...."r 111N

SOCIAL EVENTS
0001. T.DIeS a'e UOO In adlrance Ir"""
unUIll00.m).nd '-4.00 althe door on ....
lill l-(;()ffi8, IIlIt'le"'oo baili. Deilcioul
food ..mbe a~.II.ble. For tickets or more
InfOfm.llon, send SASE to WARAC, PO
ao. 1012, Milwa ukee WI 53201.

on the li' ll $100 a nd 5% on the rema'nde!
on success lul sales only, Talk·in on
146.26!iT/I46.885R .nd ,52 direct. FOf
more Inlo,m.llon, w,lle YARG, 53 H.y·
ward 51,eel , Yonkers NY 10704 , or phone
(914~96g..1 053.

9 ~~~~~~~~~~~v~v~vvv~v~v~vv~v~v~~~~~~~~v~v
000 SIG~AL GENERATORS ~
~ HU.'O~()ITlO:'li .:D A:'IiU LAB CAlI BRAlf:O t
v ANIUItM 2!> MILITARY SIG GEN. RANGE LO KHZ THKU 50 MUZ ~
000 AMJ<.W MOUULATIO N 4001 1000 HZ. CALIBRATEOOllTPUT v
v PRECISION 50 OHM STOP ArrENUATOR 12l1!>00 -:-
~ ANIURM 2t> MILITARY SIG GlN RAN GE 4 MHZ THRU 405 MHZ, -:-
". 40011 000 ItZ MODULATION, CALIBRATED OUTPUT, SMA\.!. COMPACT -:.<- SIZE 1285.00 .:.
eO- 1'5·51 01U MILl'rAKY SIlO G EN, RANGE lU MHZ TH RU 42(> MHZ, .:.
v OUTPUT VOLTAGE 5V TO rv. MOll ULA'NON 4001 1000 HZ AMIL'W O K .:.
v PULSE , SAM E AS HP 608D U4S()() -:-
V HPbl4 SIlO G EN, RAN GE 900 MUZ THRU 2100 MHZ, AM/I'ULSE .:.
.:. MODULATI ON CALIBRATED OUTPUT, IOIiAL ~'O ll AMATEUII I 2 GHZ .:.
0) MICROWAVIi OR A IItL' RA~, RADIO REPAIR ' U4~W .:.
"" SG·SS7/URM52 MILITARY SIG G leN. RANGJ; j 8 GIlZ THIIU 7 II .:-
v GHZ. AMIPULSE CALI BRATED A1ll: NUATOil. MILITAR Y EQUIVALENT ....
e- TO HP-&l&A. IDIiAL FOR SATELLITE OR MICROWAVE REPAIR 1l45.oo V
"" TS-4111iU ItM 4'1 RANG E 400 MHZ THRU lOW MHZ AM~W 011 -:-
v PULSE MOOU .....nON CALIBRATED ATTf.NUATOR . IUS {)J .:.
(. TS-41'1fURM l>l RANGE 900 TtIRU 2100 MHl , CW OR PULSE .:.
(. MOOUU T1ON , CAU BRAU D A1'11:.NUATOR 1.w..OO Y
V SG·1lIUAIRCRAfTVORlllS MIUTARYSIGGlS RASGE I'" v
"" THRU IlS 9 MHZ AND 3299 TO 3lS MUl . 0UTl'UT SIGNALS INCLUUJ; v
(. VOt!. ux:: AND GliDESLOf'E AND lOW CP!>,~E A5 COLLINS 4m2 ~
.:. OPERATES f ROM ZIl vue AT 3V, AMP!> Il"NCH Pl»\o"R SUPPLY OR ""
"" AIRCRAfT BAITERY IDEAL f OR AIRCRAn RADIO REPAIR i~OO '"
-:- SG·&&IARM 5 AI RCRAfT O MNI SlG GEN RANG E tOll MUl T1IRU -:.
(0 132 MHZ. CALlBSlAnON 01J11'UT AND MOUU.....TlON IDEAL ~'OR .:-
"" ALIGNMENT Of AllICRAfT VOK REC IOI VUIS. MILITARY VERSION at (0
~. , .
• AKC H·14A U4~.OO ·~

(. JlRKOW'lUOA SWEEP GENERATOR. RANI.. J; OS TIIIIU 1200 Mill .:.t 05 TO 400 Mil l SWEH WIOTtl , O UTPUT ~' LAT SUB TO eoo MHl I 5 ' .;.
'.' OB1'0 1200 MIIZ, IlUILT IN RF UETIOCTOR 'iJl5OU ( '
(0 MARCONI TP IObbIl AM/I'M SIlO G" N, RANGE 10 MHZ TH KU 47U ':'t MHZ. INTIORNAL ~'M Of I AND 5 KHZ WITH 100 Kill VARIABLE '.'
'.' OEVIATION, AM MODULATION OF I AND 5 KH Z CALI BRATE D (0
.:. OUTPUT HAS MANY EXCE LLENT ~'E ATURIiS ' 155O.oo ·~
.~ HP608E SIG GEN, RAN GE IUMH Z THRU (II() MHZ. CALIBRATED ';'X O UTPUT, l'RliCISION ArrENU ATOR, INT EKNAL ANU EXTEIINAL AM, 'f
.. CRYSTAL CALIBRATOR 11lSOOU '.'t MOTORr LA T 10)4 FM SIGGl N. RA NGE 2554 MHZ. 131.1 175 .:-
"., MIIZ, 40 H 70 MHZ AND ll9I).!I6O MUZ. VARIABLE OUTPUT ~-KOM 0 I V
.;. "IV TO lOO .OW "IV CALIBRAThD ATfENUATQK lJ11:>OU :~

• •( . WE SlII P BI:..'>T WAY SHIPPING CIIARG~ COLLEL,.. JO-DAY MO NIiY·BACIi. -:-
(0 GUARANTliE 5.lNOCHECK VISA OR loll(; PHONE BlU-W.P. 7~·52" .7519 . -:-
(0 Y

I Slep Electronics Comptln" !
v ~

-:- P ,O. BOX 100. HWY. 441 .;
t OTTO. NORTH CAROLINA 28763 :(
~ ",361 .:.

~~v(o-:-Y-:--:-y~yv(oYY~-:-(o(o(oVY+~~Y(o*oOo(ov(ov(ov(o(o~~(o~(o~

HAM HELP

USfHlgl/n ftliS COo\ImIl ...Plooid&(l '"",,01
ClMrge on . _c.-a.•II.e.. Coal,.. T/lfIIt»

Iowmg "'_11OtI I1>olIId Coa~ '"....,.,.._1. __.-.It. " fe,
~. pMica. CIf)'. II.,., _1IIIOft charpeltl
...", ,...,_ ,...·n ,~ ..,.;J l"'n_01 ..!'10m /1:1 COII'KIIot '<VI'"ntonn.
r-.~'Itn<nf eo. •..c...ed t>y 13
Magaz.ne OJ tne lIB! 01 I"'- manrh, rwo
manrtrs prJO/ '" I". _ 111111 "",IC/r1".-.,

r.~.I p/9ce. "'_" '" EOsIOnlI/ OffICeS. 73 "'ao
;Woe, Pine SI , "'~N H O::U5li

FARIBAULT MN
DEC 3

The ....nnual H. ndHi. m Wlnte< H....ml • • l
..III be held 011 Salurd.y, December 3,
1963,.1 lhe Eagles CluD In Fanbeult MN.
Regil lr.11on ..ill beqln .t i:OO am. llIere
will be • H. ndI-Ham equ'pment .ucllon
and • dlnroer .1 noon. lalk~n on .191.79.
Fo< lTIOIe ",I_lion, <;Onlact 0.... F••nz
'NIFIT, 1114 F.ank A--. AIt.lLaa MN....,.

HAZEL PAlIK MI
OEC 4

The 181h aooual Huel P.rlI AinaI8UI
Radoo Club S.."" and Sloop WI ll be held on
SuncIIIY. 0ecernDe0- 4, 19l13, 110m 8:00 am
10 2:00 pm, a t H.a«I1 P.n. HIQIl SChool,
Haal Pari< M!. T~I ... 'l.{lO in ~
~.nce and l2-00 a t I l'WI doOI. laDIeS ..e
" .00 1* loot. Hot lood.nd plenty oll ree
~n.11IQ ..ill be .~an.llla. T.lk4n 011 .52
Ilmpl• • , Fo< tickel l a nd lal;lle ,eso...a ·
11001 , wrlle HPARC, PO ao. 368, HiLlel
P.rk M14l103O, Of phone (313}!)44-296!i.

WEST ALLIS WI
JAN 7

The Wesl Allis RadiO Amaleur Club will
hold III 12th a nnUilI Mfdw,nle< S..""lesl
on Sal""day, J ....nuary 7, llil64, beginnillQ ....1
8:00 am. .1 the W.....,.. Counly Expo
Cent. foIum (tal<e I-i4 10 Co. F, ll'>en
.....Ul 10 FT, II'>en _ I 10 b~ Admo.
110" II 1200 in lldfance and $3.00 al the

SOlJTH BEND IN

"'N '
A nunf.1 awap & shop w,1I be hekl on

SuncIIIy, J 8IlUaIy a, 1964,.1 CenIUIY (An

I., (\IOWntOWf\ on US 33 ar-.y North be
'- I". SI. JoNpn Bank BtHldillQ and
the "..", SOutn Bend IN. Tables a.elJ.OO
eoaero ,n• ",poled hlIlt--aete room. The I...
dullri.1 HlltOl)' Museum Is In lhe all...

burld,ng. F(lI,Ir~.ne high...ys lead 10 lhe
door f.om an d"ectio"s . T.lk~n 011 .~.!>.2.

.991.39, .931.33, ,18U 8, .ti9I.09, 145.43, .nd
145.<19. Fo< lIlOIe inlonnat,OIl, conl.cl
Wayne We<1s K9IXU, lBll9 Ri~"' llde D,I~e,

Soulh 8end IN 46616, or phone l2 1 9~

233-b307.

yONK ERS NY

JAN "
The YonI<flfl Amateu. RadoQ Club will

apunaor the Yonkers Electronica Aucl iOn
on S!.lndlly, J• ......., 22,1964, from i:OOam
10 3:00 pm, al Lempko Hall , :566 Yont<. 1
A-. Yonkllll NY . Admosaoon fOf buy

... and M1J.-. ,.lJ.OO ...en; en.ldlen u'"
dflf 8..,, 11 be admoIlled Ilee, Nttw .nd used
equiplf>lllll ..ill be ....ucllOflll(\ . nd un be
IflIpecle<lfrom i:OO a m 10 10:00 . m. There
..ill be p1enly of seal5 ....nd palk' lIQ.nd the
.ucllon ..llIllarl e l l0:00.m I r.arp. Unllm
lied I".e collee wilt be ••ail a ble en dllY·
The c lub .. ill Chllrge a 10% commiss ion

r

w. ... t>appy 10 /X- M,m ~p It.t·
uoga ,,.., on.~••,I.II_ C....I•. w.
.,. /001 happy ..""" _ ha.. 10 I.~' I.....
trom 01"-' dullN '0 dKtP'* cr,pllt;
/lOIes 1U...1«1 Illegibly on ~(fiJ

poI'ClUf1S .nd O(J(J--siZfKJ sClapa 0/ pal»'.
PINI. 'Yilt> or jNinl you• •eq""st (flHtlylA
IJOuble IplICIId, 011 'n 8 '17 " )( II " .".., 0/
Pf'ptI••nd u¥. Upptll· (Wa la_rcal' le r·
t." ..ha'• • pplopri.,,,. A/~o, ph....m.~"

a " ''' 1001< lI~e, "1," not.n "'," which
coola III .n "",.. or an "" ye," and so (fn.
M.rda, l' m.y tHI tobe/,e.., we ~ (" noll.
mj,J~...Illl.-y pi«;e 01 equlpmM' ma...
ulaclurN 011 fanh 'ot '''' Ia., 50 YNtlil
Tha,.. 1or)'OOH r:oo{»t.t;on.

1~alery need a ci<cuil 10< an
....uIo<nIIl lC hlll. ·..o lla.ge compeo_IO< 10<
my 1zo.V, 12.....ecrealloll.~icM all
COI'Idrt_ .

Zotl.n A.~r W3CJ1III
11121 M. f'JMOIll Road

51'- SpriIlQ IIIID 2oeoe

My huabilnd, William Peuser W21l8S,

MANSFIELD OH
FEB 12

The Wa...11tlId Mldwinler H"""I..UAUI>
l ion will be hekl on SuncIIIy,F~ 12
1964, beQinnlllQ at 8.-00 am. a l lhe Fticfo.
land County Fairgrounds. Iolallllltlld OK.
TicJ<ets 8Ie $2.00 Inlldfance and UOO at
the door. r . blee . re l!i,00 In lld'oance and
$6.00 . 1 the door, H. II tellles ••e ....."
able. T.lk~n on 146.341.94. Fo< additional
inlormatlon Of _.rw;a tickell Ind 1.1;IIea,

send lUI SASE to Own Wr.asIe K8llMG, 11»1
Beal Ftoao , M. n.lleld OH 44905, Of ptlOf..
(419}589-241!i.

GLASGOW KY
FEB 25

The annual Gl. sgow Swa plesl .. ill bf
held 011 Sil lutday, February 25, 1964, 1MI
gil'ltlfllQ .1 8:00 am Centt.1 lime. al 1'
Glasgow Flea Market Building, 2 mil.
\lOUlh of Glaagow-, just 011 higtrllfay 31E
Admission .. $2.00 1* person. TheItI il III
addollOtl81 cha.ge 10< ••l'Iibltors. The hr.
Illble 1* ••n.tII IOI" ..,II be lree,.nd ed..
lables will 1MI .~.,Ia* 10< lJ.OO eKh
There will be. I••ge floaled lluilding, lr..
pa.r1<illQ, I. ... coltee, .nd • 1....'gIl II.. mar
kel. Talk~n on 14e.341.94 Of 147.&31.03. FO
lunhel InlO<lTllIllon, ..rile 8&rnie scewne
gebel WMJZO, 121 Ad. lrl.1Id Court, Gin
go"" KY 42141 ,

pa........ay reoently and I don' knoo
wll.al 10 do Wllh Ilia equipment. HtI had ,
CoII1Il1 15A ree.hel, Healh S B-220 11_
Heath S8--401 1I.namlllel, Vibropl•• k"l
Triple! hequency meIer, Hoealh VT'IfM,."
set 01heaodpftonee. II a nyone would like ~

boJy Ihil eqUlpmenl. pi"""" le t me know.

Veronica p..,..
12-42 120th 51

College PoInl NY 1135

I would a pplec l. le intorma llon on .dl
log FM c.Ilpal;llli ly 10 my Yaes-u FT-3010.
would .Iso like 10 lInd • 5OIYIOO:I ....."'"

10< It.

De.....1.0 tt.A78K
31612 Gok*l 11ay om

lAGanon OR . n ll

I WOUld hM. to bortow a Hoeath 1t).10 Q

c illoecope I w,1I pay lhe post""", boI

...ys and lelum 'I In two _I.

F...... Aldrich NUF
1094 Quine

8.MIlllel CO 8d3l:
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TELEPHONE LINE MONITOR: Using rectified audio as a power suo
ply, this monitor wiIJ put the telephone-line audio into an s-onm
speaker. All 01 the parts are available from Radio Shack.- E. C.
Sherrill W5TPP. Fort Worth TX.

SINUSOIDAL VCO: Using two National Semiconduc tor LM 13600N
dual transconductance amplifier chips, this circuit provides a variable
frequency output dependent on the input voltage. The- circuit's fre
quency range is from 5 Hz to 50 kHz with a total harmonic distortion of
less than 1 percent.-Paul F. Cavanaugh N2DlV/G5EHU.
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CIRCUITS
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Do you have a technique, modification, or easy -to-duplicate cir
cuit that your fellow readers might be in terested in '? " so, send us a
concise description of it (under two pages, double-spaced) and in 
clude a clear diagram Of schematic if needed.

In exchange for these technical gems, 73 oilers you the choice of
a book from the Radio aooksncp, to be sent upon publica tion. Sub
mit your idea (and book. choice) to: Circuits , Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions no t selected tor
publication wiff be returned if an SASE is enclosed.

",-----,
III :=::()~==: TO .. '~ , ..""' ,

_ (..~o,.f-'_'_'_'JD~ ..,.... I :t 0 .. " "

NO-COST PHONE PATCH: By scrounging two transformers from
fran sistorized broadcast-band radios, you can make this phone patch
for your HF rig. The low- and high-impedance windings were deter
mined by using a VOM to measure the resis tance; the transformers I
used had about a 30:1 resistance ratio. It is possib le to use VOX with
this circuit if the anti-VOX is adiustedproperly and the phone lines are
not noisy.-Terry Fletcher WAtlITP. Ottumwa IA.

UNIVERSAL CASSETTE INTERFACE FOR THE VIC·20: This circuit
will allow you to use any casset te recorder with the VIe-20, but does
not prOhibit normal use. To use the circuit, the recorder must be
rewired so that power from the battery will go first to the leaf swi tch
and then to the remote iec«, The circuit is not critica l and in operation,
the normal "save," "verif y," "search," and " load" commands
apply.-George W. Allen N1 BEP, Old Greenwich CT.



OHA-3OO

The appliesnt must h."" worked and
conlirmed .1 _ st 300 d ifferenl OH " • .
lions, including .1110 OH call areas sepa.
rately on NdI oIlh,.. bands, I.e., 3 )( 10
OH dist ric The 300 OH Sla tiOnS must be
a ll dill t. bul in order to meelll'l<l call-
ar~nd requi,..-.ent, the same OH st.
lion may be wottr.ed on "'ff",ent bands. In
tnis CilISCI, the number 01 0S0s ""ill .xceed
300_ All bandl, CW, .ndIor phone ....y be

"....
This apPIiecllllon lis t musl be in diStriCI

and alpllabel ical order (only call,i",.. and
dales), "lYing s. pa r. t. declaralloo ot lhe
,eq uired 3 >< t o dls trlCISibands.

WIAAWARDS

e lud ing .1 I_st S OH call ..&as on .ny
band 01" combinallon of bands. COntllCla
made on 3.S MHz will counl for two con
teet pointa.

CW, p/'IoNl, 01" mlxed-mode contllC"
count The mlNmum acceptable ,eportl
.'e 338 RS(I). Contac.. witn Finnish marl
hme mobile st.tiOnS dO not count .

The a ward I.. il S IRCa, to be ....1 wiln
Nth applica.llOO'l

The 0H8 ..allons with l utlix811 NO, NJ .
NS, NV, NX, OA, 08, cc.00, o. ON, OP,
00, OR, 00, OX, oz. PA, PS, eo, PF , Pl,
PM, a nd PO a ' e counted as OH9 st.tlons
il the contacts occurred be'ore June 1,
19~.

OHA-500

This a ward will be ayaliabie 10 any
lorelgn applicanl lor conllrmed cootect
...nn 500 d ill.....1 OH " . Iions, regardl_
01 time. mode, 01" band used. FOI" OH .p
plieclI nls , only contllClS made s ince
February 1, 1~1, will count.

A list of II'l<l 500 OH OSL cards on hand
musl be submitted 10 lhe a""erds ....nag
er. As Wllh e ll OH-e«;es a""a rds, If>;s lis t
musl be _illed by-.t leut IWO amateu..,
a c lub oI'liclal, 01" • nola,., publ iC. The
. ..... ,d manalJ'l'" ,",,..,,. tile rlghl 10 ca ll
101" any OSL 10 be 8Ubmltted in support 01
a ny claim. This list must be w, illeR in I~

pllabeliC.lorder by c. II " i" n. and roo Olhe<
del.ils sr. R<lC.ssary.

The OH"-500 is "I...n to quali tied .ppll,
caniS II"" 01 cha,,,e, compliments ot
SeAL

OHA·loo

The appliecllnl muSI 1'1."" worklld .t
.....Sl 100 d '''.....1 OH ".Iions, includi"ll
, II 10 call .r_s on one band plus l. galn)
.1110 OH call .r...on snottlet (oneI band.
The 100 ,1. 1M)na musl . ll be dillerent. bul
in OI"der lo..-t ,he cal ....",. requi,ement,
II'l<l same st.11on ....y be worked on dll·
1.....1 banda; in Inis ca... tl'l<l total num
ber of cont llCla will be~ 100. All .ull'lO
rtzed bandl may be used. as well all CW,
phone, Of both.

The application list must be In di ,lricl
and alphabetlc.I order (only callsi",...nd
dales). " iYing sepa,ale decl.rallon of the
'equlred 2 )C 10 c. 1I .r.aslbands.

See also par.gr.phs •. S. a nd 6 01 OHA
,ules abo¥e.

F,om down under, the boys., lhe W,,.
less Insutule of Aus".li. _e kind
enough 10 p".....1 lhe ...Iire portfolio of

W1A-sponaored acni••_ ,1 .w.«ts. w.
will rew;ew II'l<l ..eI~nown Worklld All VK
Call Areas Aw.rd ,

This ."".,d ia oI'lered by tl'l<l wtA a" t....
1Ilble ""ideuc;e 01 lhe PfofiClency of~.

SINS .....t....s in mak ing contllC" ",,1111
II'l<l yarlous call . ...' 01 Ille CorrofiOl",.
w..llth of A\III,.lia.

The a w.rd ....y be claimed by- any am.·
teur In lhe wo,ld ""no is a member 0 ' an .1.
' iliilled "oc le ly 01ttle IARU, but roo Aust..·

,

3

3

3

3

3

3

,

,

,
OS...

R~ul'Ml

SRALAWARDS

VK2

v..

'"

0",

Appllca nl l In Denmark, Norwa v, and
SW<ld&n neM1 conlaclS with al lsast 50 dl ' ·
' erant OH "allons , Including 8 OH c. 1I
.reas on one band, piUS 8 dillerenl OH
call ar_a logather on o ther band(s ).

Ct"'" Eu,opean appHCilInlS need con
lac.. wun ., least 20 dilt",...t OH Sl. ·
liOnS, including a l leas t 1 OH call . ,....
The .....imum number of conl.ctl per
band i. 1S, 1IO al IQst two dllt",...t tlaIndi
musl be uNd,

Non-Eu'opeilIn . pplicants need c0n

tacts wilh lS diller"'l OH sta tiona, in-

The Finnish Am.leur Radio Le.gue
. ward manager w, ites 10 lntcrrn uS aboul
lhe beaullful OH """ies 0' ."".'ds being
oIlered by this dedicatlld organiz.t ion In
norIt>ern Eu,opa.

Al l .ppliecllt iOnS must be torwa rded to
tIM . tt...Uon of Ihe SRAL Awa,d M.nalJ'l"',
PO Box 308, !'IeIs lnkllO, Finland; Ul, aug
gesled that OSL cards noI be ...... In
stead, claimed conlac", should be -,.
lied locally by two licenlled .mat.......
club ofllcl.l 01" . not.,., public.

To be y.lid, a ll conlllClS qualifying 'or
the O~ieS a"". rns must 1'1."" been
made aince June 10, 19011. The OH . "". ,ds
consist 01 th. 'oIlowlng:

tllCta , lnch.oding the city and sta" 0 ' each
,maleu, conlllCt ct.lfTlfld, the da t. of eech
050, II'l<l band, ,nd tile mode. This IIsl
must be ~11ed by at least two (2) .ma
t..,.., Ted1nIClana 01" aboIoe, ,n oft~ of
an 1SCli¥e ,Ildlo Club, 01" . noIa ry publ iC. In
NdI ca II'l<l . pplieclInl musl ha.. _ II·
I... conh t;.,;n., on hand lor each con-
teel cl.imed. Submil .,.,.... . w. rd . pPIiecl1.
lion to: The Boeing Employees' A.mat_
AilIdio Socl.ly, WilliS Propet K1RS, 1804'S
38th .......ue, South Seattle Wit 98'88.

VI( TERRITORIES

C.II....

Northern T""ltory

Adml,.1ty Is la nds
BougeinYi11e la l.nd
Ch,ist Isl.nd
cocoo ......
N.~

New Guinea
New l....nd
MorIoik Is land
P.pua Terrl lory

r.bI. I . /n ."",,, .bow """.,.".",. I",n one <;on/i,m.lion /s '.cjui,..g, cont. c'. m.y l»

m.de ""U" .ny or . // 0/ ,,,. 'er'itories groufX1</ logelfle' . VKlI: W"ere • 1"" ifOnj l. no
!oftlIe' urrOer Auslflilen lu,l. d /c tion, COflI.cls up 10 rile d.,e 0 / Indepetlde nce ..m be
accepled.

Fllnd. .. Island
King Isl.nd
Sla t. of Tasmania

Austr.lI.n Antarctica
Hea rd l"land
Macquaris Is land

Aual ralian Capil.1

SI.'e of South Aust'ali.

S t. l. 0 ' Wesl.rn Aust ,al ia

St." of VlcIOl"i.

SI.I. of 0. II osl.nd
ThufS6ay Is l,nd
WmiS lSland

T..-r!lory

Lord Howe Is l. nd

S"" of New Soutn WaleS

Z- 3 A• • rd

Thi••""a rd i" oItllrd In lout ,., I-'s 01
operatl"ll .Chit....,!m.m!:

Bas ic Zone 3 A"".rd. ThiS .""",d is
Iss ued 10 srcee s la tions s ubmllll "ll writ ·
t.n . yld<lnc <l 01 haying wo,klld.n smateur
In each "late and Canadian prcvrnce In
ZOna 3. These geographic.1 limit" wo uld
inc lude Arizona, O<egon, Calltorni. ,
N"".da, Ulah, Weshlngl on, . nd l he pro..-
I....,. 01 B,lI isn Columbi• . Coni" " may be
...... In .ny .mateur band . nd mode.nd
mus t 1'Ia"" been made on 00' . IIer J.nu.,.,
1,1118(.

.wuter Zone 3 A... rd, Appl iecllnl mvsl
loIlow lhe aame rules .. Sl.,ed 101" lhe
Baalc .."".,d wilh IllS . xc.phon lhal a ll
contaclS must be mads w,lh . s tation l0
cated in lhe capil.1 c ilY 01 NCh st.t• • nd
PfOYi_ in zone 3,

SpllClel Zone 3 A "".rd. ThiS speci.1
. ""a,d recoonilion requi," II'l<l . pPIicanl
to work Ii... (5) Zone 3 ,,'ahons ""hose lasl
call letl.rs spell the won:l BEARS, All
ctner 'ules lor the Ba sic Zone 3 Award
apply.

Exl, . Zone 3 A.... 'd. Ttlls . ward com·
blnet the d illic ulty 0 ' bolh the Masler and
Speci,; a wards a nd undoubledly be
cornea II'l<l most soughl-.It", In tl'l<l Zone 3
PfOQ,a m. To qualify, conllSClt midi be
msdt with s tilhons Iocaled In capitill
Cll... 01 Zona 3 s ta te . nd PfOYincea. In ad
d'iion, tl'l<l "'s l letl..., 01 thei r calts must
spell the WOfd BEARS.

All . warOs oItered by the BEARS ,re
.y.ll.bIe tr.. of cI'I.a.'ge. AppIicanta must
make a MlI1l'epared list of 'eQUired con-

AWARDS
Bill Gosney KE7C
Micro-BO, Inc.
2665 North Busby Road
OaK Harbor WA 98277

WOf'kelII llwM .... Cvto. ....rd

Juued s peci lically 10 . ny SI.lion con
Iinning conla<:1 wltn al lQal In,.. (3)

Noric:e mernbara 01 lhe Boeing Employ
_ ' Amaleur R.a.dlO SOC ltly. There ar<l no
banc!. mods, or lime r. atrlcHon" . Gent!ra l
c.rtilication rules . P9ly,

WorIIed "'" ..... Awa n:l

Thia .wan:l la o llered 'or lhose a taliona
continTling conteel ""ilh . 1 INs, Ii"" (Sl
".,_ a oI lhe Boei ng EmpIoyeM' .......
1_ Radio Society_ Ther.... no tlaInd,
mode, 01" l ime ,..I, lcl iOnS. General certi ll
cal ion Nles .ppIy.

BOEING AWARDS PROGRAM
TIM BEARS oUe< quit. sn array 01 In

centives 'or pa,chment pu,s ue,,,. Lei's
lak. a cloi!¥ look . 1each o ne Ind lYidually:

WASHINGTON TOTEM AWARD
The WUhinglon Tot-.n Awa,d was Inl·

lI.tld In 1813 by ,.,. W..tafn Washinog ton
OX Clllb. , ....... t.comlng 1M Ilrst major
W1 award a yailable to the amat""" cam.
.....,..;ty. II u'" .. 118 moI,f the coIorllll

101-'1~ symbolic: of l he Indian culture
of." Pw:il ie toklrtl'l_ l .

The li'st ",wa.d "'.. '"'*' 10 9X5NA; to
dale, 133 . ward!! ........~ l$$ued to 81
OX count..... To ~lity:

Applicants must submit proal 01 asoa
-.ilh 1(1) different Wn r",>oton e la tiOnS.
T_ty (20) 01 theM must be confirmed
contacts with din",enl Wea' el'll was hino
Ion OX Club membefs. OX . tellons need
ooly confirm twenty·l iye (~) WashIngton
atallons IlICludillQ leo (10) WWOXC
members.

Gaona"1 certilicali on rules apply. Sub
II'Ilulon 01 aSL cards Is oot requ ired.
c..da may be cMcked and cltrti lied by an
oIf N:ef of any ' IIC(lgnll td club Of society.
OX atatlons may submit log data in lieu 0 1

Q6l. c..d conll .....lion
To be . alid, all contacts musl 1wI-.e been

...... January 1, 1973, or 1.,•.
Ceftilied lists subm,tted musl be i n .~

p!Ybet1Cll1 order, .....11'1 date and lime in
GMT.

The Washing ton TOlam A"". ' d is Ir.. IO
.11 ....tiOnS OUlside 11M Uniled Slates. US
al.t iOnS musl include .n .pplieclI tiOn ,..

of SI .OO. II OSL ca,ds . ' . senllo WWDXC
lor checking, s ulllci"'l postaQll lor lheir
ut" ,,,Iu,n mus l be inc luded ""ith tile a p
pliesllon and con' irma tlon lis\.

Special eodor".m&nls ""ill be luued tor
a!*C IUc band or mode accomplishments
II all aupporli"ll Inlorm.Hon is included
with lhe appllc.t ion.

TheWWOXC w,lIlurni"' . cun ...t mem
berahip lis h ng upon r«l_t (. nd SASE).
Mell . 11 inqul,l.. 10: A""a rds Manager,
Wi\'tlXC, Inc~ PO Bo_ 22. , Mer«W 1" I. nd
WA B)4(), USA.

I mignl hinl 10 our ,Mders wish ing 10
..... lhis . "".rd Il'Ial "."obMs 01 lhe
w.al"", Washinglon OX Club aponsor
ltv.. OX nets daily. To be poart 01 the
"W7PHO Family Houf,M t""", 10 1• .225
MH2 al l.tOO . nd 2300 GMT and 10 21.320
MHl " ooסס GMT daily,
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.$14.95
,S2U 5

. , , $29.95
. ... ,539.95

. . . , . , ., $19.95
. ,$24.95

.$34.95

2100·2500 MHZ
' HMR-II COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN, NOT A KIT. INCLUDES
A PC BOARD. POW ER SUP PLY, CABLES &
CONNECTORS- PRE·ASSEMBLED AND TESTED, 24dB
GAIN OR GREATER

1-4 unit, . . . .. . . $89.95 a•.
S or marl unill, ,$79.95 a• .

·HAM MICROWAVE RECEIVER

"~.'r::.........." ~ ,
• •

.;;. --A.~
" HAL"' HAIOlD C. NOWLAND

WU XH

HAL 2304 M Hz DOWN CONVERTERS (FRED. RANGE 2COOI2500 MHz)
2304 MODEL 81 KIT BASIC UNIT WIPREAMPLESS HOUSING I> FITI INGS $19.95
2304 MODEL t2 KIT(wi!h preamp) . . . . . , ., . ... , . . . . . . . . $29.95
2304 MODEL 113 KIT(with High GaIn preamp) . •. . .... , .. , ..... , ..... , . $39.95

MODELS 2 8. 3 WITH COAX FITTINGS IN 8. OUT AND WITH WEATHER-PROOFED DiE
CAST HOUSINGS

BASIC POWERSUPPLY
POWER SUPPLYKIT FORABOVEWITH CASE ... •.
FACTORYWIREO & TESTED . , .

ANTENNAS 8. OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO

L:::::=::"J PRE.SCALER KITS
HAL 300 PRE . . . IPre-<lriIIedG·l 0 boardand ali components) .
HAL300AlPRE . , .... , , .. .. ,(Same as above but w,th preamp) . , .
HAL600 PRE .(Pre-<lri l led G-l0 board and all componentsl .
HAl600AlPRE , , .. , (sameas above bul WIth preampl .. ,. , .,

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND SOLDER
FLOWED G-10 PC BOARD, 7·567's, 2·7402. AND ALL ELECTRONIC COMPONENTS
BOARD MEASURES 3-112 x 5-112 INCHES. HAS 12L1NESOUT. ONLY $39.95

NEW_16 LINE DELUXEDECODER S69.9S

DELUXE 12·8UTTON TDUCHTONE ENCODER KIT UTILIZING THE NEW ICM 7206 CHIP
P.ROVIDl::> BOTH VISUAL AND AUDIO INDICATIONS! COMES WITH ITS OWN TWO
TONEANODIZED ALUMINUM CABINET MEASURES ONLY 2'1. · " 3'4 · COMPLETEWiTH
TOUCH·TONE PAD, BOARD, CRYSTAL. CHIP AND ALL NECESSARY COMPONENTS TO
FINISH THE KIT. PRtCEDAT$29.9S

NEW-16L1NEDElUXEENCOOER $39.95

HAL ECD-16 LINE DELUXE ENCODER INCLUDES PC BOARD, ALL PARTS & CASE
sas.ss

HAL ECD-12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD, ALL PARTS 1\
CASE $29.95

ACCUKEVER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4VVF ACCUKEYER DRIGINALLY DESCRIBED BY JAMES GARRETT, IN OST
MAGAZINE AND THE 1975 RADIO AMATEUR'S HANDBOOK $16.95

ACCUKEVER-MEMORY OPTION KIT PROVIDES A SIMPLE. LOW COST METHOD OF
ADDING MEMORY CAPABILITY TOTHE WB4VVF ACCUKEYER,WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO
ANYSTANDARDACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95

BUY BOTH THE MEMORY AND THE KEVER AND SAVE
COMBINED PRICE ONLY $32.00

PRE·AMPLIFIER
HAL·PA·19 WIDE BAND PRE·AMPLIFIER, 2·200MHl BANDWIDTH (- JdB POINTS). 19 dB
GAIN

FULLY ASSEMBLED AND TESTED $8.95

HAL·PA·l .4 WIDE BAND PRE·AMPLIFIER, 10 MHz TO 1,4 GHz, 12dB GAIN
FULLY ASSEMBLED $12.9-5

(;

CLOCK KIT-HAL 79 FOUR.DIGIT SPECIAL _ $1.1S. oe.
ERATES ON 12-VOLT AC INOT SUPPLIEDI PROVISIONS FOR DC
AND ALA RM OPERATION,

6·DIGIT CLOCKol2/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G·10 PRE·DRILLED PC BOARDS, 1 CLOCK
CHIP, 6 FND CDMM. CATH. READOUTS, 13 TRANS.. 3CAPS, 9 RESISTORS, ~ DIODES.

3 PUSHBUTTON SWITCHES AN D INSTRUCTIONS. DON'T BE FOOLED BY PARTIAL
KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA, WILL RUN OFF ANY 12·VOLT
ACSUPPLY. PRICEDAT$12.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS, REGULAR
PRICE, .. 56.50 BUT DNY $4.50 WHEN BOUGHT WITH CLOCK.

SIX·DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV. OR FIELD-DAY USE,
OPERATES ON 12·VOLT AC OR DC, AND HAS ITS OWN 6O-Hz TIME BASE ON THE
BOARD COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO·PIECE, PRE
DRILLED PC BOARDS. BOARD SIZE 4' x 3". COMPLETE WITH SPEAKER AND
SWITCHES. IF OPERATEDON DC, THERE IS NOTHING MORE TO BUY·

PRICED AT $16.95

· TWELVE·VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK
FROM l 1Q-VOLT AC WHEN PURCHASED WITH CLOCK KIT $2.95

SHIppING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST·PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REOUESTED, ON ORDERS LESS THAN
$25. PLEASE INCLUDE ADDITIONAL $2,00 FOR HANDLING AND MAILING CHARGES.
SEND 2l:lf STAMP FOR FREE FLYEA. DISTRIBUTOR FOR

Alu.... Tow«'''~ p"""""ts
!We ~a"" lr.e new Hobby.BloI S\'1'I....1

HAL.TRONIX
P.O. BOX 1101

SOUTHGATE, MICH. 46195
PHONE (313) 2Jl5.1782

WATCH FOR HAL'S NEW PRODUCTS

--

CW·W CW·N
200 W. PEP(160M·12M )
100 W . PEP (10M)
Bu ilt -in Power Supply
AC·1 20 VAG
DC-13.S V -Grouno
External ALe & Relay
RTIY, FAX,ASCII

~blt

JUST SLIGHTLY AHEAD

TO ORDER OR
DLR INFO. CALL
(714) 630-4541

SAMPLE COPY please
$2 to o

For a
send

Model 10/160 M

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

NOTE: Price. Spec iticat ,ons SUbJ6Cl to change

wIthout not ice and ob ligation

USB·LSB
4 Memories
3 Way Auto-Scan
Inc ludes New Bands
3·Step Tuning Speed
IF Tu ne :t 1 KHZ
Built-in Dual VFO
Narrow CW tilter optional

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation.

1275 N. GROVE ST.
ANAHEIM, CA 92806

Cable: NATCOLGLZ

(AMSATl, P.O. Box 27, washington, DC
20047.
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Ilan amateur will be eligible.
A handsome certificate will be awarded

to any appHCilnt who makes contacts with
Auatralian amateur stations In the areaa
shown in Table 1. A tot al of 22 contacts
must be made.

Contac ts between cvereas stat ions and
Aust ralian stations must have been made
on or aner January 1, 1946.

Contacts may be made using any
authorized frequency band or type of
emiss ion permitted to Australi an ama
teurs, but clossband contacts will not be
allowed.

No contacts made wit h ship or aircrall
stations In Australian territories will be er.
Igible, but lanMnobile or portable sta·
tions may be contacted provided the rcce
Ilon at the time of contact is shown on the
confifmallon.

The applicant must submit proo' in the
form 0' OSL cards or aoother torm or wri t·
ten evldence confirming two-way con-

tac te have been made. Such verif ica tion
must show the date and time of contact ,
call ot the station worked, type 01 emte
eton and frequency used, signal reports,
and location (portable Or land mobile eta

tlons only) of the stationa contacted.
If the applicant is a member of a society

which has a leclPfoeal agreement with
WIA to verify claimed contacts 'or its
members, submit yQ!J' QSLs to that soci·
ety, being sure to enclose sufficient post·
age fees for their sate return.

Applicants should submit their certi fied
list ot contacts andlor list 0' contac ts w ith
QSL cards to: the Federal Awards Manag
Elf, WIA, Postbox 150, Toora k, Victoria
3142, Australia. There is no fee 'or the
award_i!"s com pliments of WIA.

MARK TWAIN
SPECIAL·EVENT STATION

The Connecticut ox Associati on will

operate speclal ...vent etancn KOIR 'rom
1300Z to 2000z on Salurday. December 3,
1983, ' rom the home 0' Marl< Twain, The
Mark Twain Memor ial, in Hartford, coe
necucut. The ' requencl es for bot h phone
and CW will be the lower portion of the
General and the upper portioo 0' the Ad
vanced bands, For a fulI.()oIor QSL, send
your QSL and SASE to: Connecticut OX
Assoc iation. PO Box 181 , Columbia CT
06231.

EVERGLADES ARC
NATIONAL PARK

SPECIAL·EVENT STATION
The Homestead, Florida, Evergl ades

Amateur Radio Club will be operating Spe
ci al......ent station W4SVI f,om 1300 UTC
December 3 to 2200 Oocember 4, 1983, In
celebration of the 36th anniversary of
Everglades Nat ional Park.

Operations will be 10 kHz up from the
lower Ildge 0' the 40-1o-meter General
phone bands and Novice bands. W4SVI
will also be on 146.52 MHz. A specia l cer
IItlcale Is availab le for a QSL and larQll
SASE. Mall It to: W4SVl, clo DiCk Dowst
WB4HZK, Everglades ARC, 14511 SW 287
st., Lelsura ClIy FL 33033.

HEN HOUSE GANG
CHRISTMAS SPECIAL

W1FHP and the Hen House Gang ot
Beth lehem, Connecticut, will have Its an
nual Christmas special from November
26, 1983, to January 7, 1964. They will be
spreading Chlistmas Cheer to child ren of
all ages by relayIng meSSaQllS to Saint
Nick, Operating frequencies will be On all
bands 'rom 40 to 10 meters. QSLs Should
be sent to the Callbook address wit h a
2O-<:ent st amp.

NEW PRODUCTS

GLB Electronics' Model PKl TNC.

The 4408·FM/FF de inserler from Mlcrows ve Flltsr Co.

The Maxcom an tenna matcher will tune
a dipole or longwire antenna conf igura
tion, trom.3 MHz to 70 MHz. wit h a vswr of
tess than 1.5 to 1.

The small size and weight of the match·
er makes Maxcom ideal for land, marine
base, and avionics applications. Origlnal
ty developed for mil i tary applications, the
broadband coverage provides tha user
wit h one antenna 'or operation on many
frequencies, th us elimlnallng mu lll·anten·
na dipole and longwlre installations
which not only are unsightly bul also, In
moat cases, int&fact due to space restnc-

MAXCOM
ANTENNA MATCHER

HUSTLER 44Q.MHZ
FIXED-STATION VERTICAL

The new G6-440 delivers (; dB ga in In an
omnidirectional pattern with the major
lobe at the horizon, making it Ideal for re
peater use. The stack 0' 5I8-wave vertical
rad iators Is sealed in a whit e ti!Jerglass
radome for all -weather use. Mount ing sup
port is aluminum wit h st ainless-steel
hardware, NOtuning is requi red, since res
onance is factory adjusted to 440 MHz
with a bandwidth of 18 MHz under 2:1
vswr.

For more in'ormation, contact your
local dealer Or write Hustler. Inc ., 3275
Norlh B Avenw. Klss!mmH FL 32741,
Reader Service number 466.

user may choose anythlnll from " pure"
data to all the work ings 0' the packet en-
vlronment. Each tleld is uniQuely Identi·
liable by machine, simplify ing automatic
operation controlled by a host computer,

Applications Include conversations,
message handl ing, liIe transfers, auto
matic bulletin boards, etc.

The PK1 Can be used as a "private"
message--handling system in conjunction
with a teletype machine. When a message
Is available It activates the motor, cnnts
the mes8Sge(s), and ShutS off automati·
cally. A uSer can eeiect all--ch annel activi·
ty, messages from a spec ific statioo, or
only those messages Intended for him 10

be displayed.
The Model PK1 Is a crtotee-cnccn as

sembly, measuring 4.5 x 9.4 Inches, In·
cludlng two HI·pin ed(lll connectors.
Power required is a sing le + 12·volt sup
ply at 1/4 Ampere. Connecting cables are
atsc avenebre.

For more Informat ion, contact GLB
Electronics, 1952 COnlon sr. Buffa!o NY

14206; (716~824·-,g36. Reader servce
number 477.

t ime or all at once at the cperatcr's conve
nience. A "Block" mode Is available for in·
terfaclng 10 a host compu ter, where all
dala is transferred via a counter, permit
ti ng unrestncted !low 0' data havln" arbl·
trary byte values and sequences. Numeric
values can be set to decimal, hex, octal, or
binary with or without leading ze' os. Con-
sole echo is optiooal, as Is automatic line
feed, a terminal width limit. and autom at ic
null insertion.

Besides in formation, display output ep
tiooally includes non-rntc data, pac ket
headers, error Indications, and current
link status , Each of these f ields can be In·
dependently disabled or enabled. So the

paraJTl(!ters. Included are ways to operate
in connocted and unconnected modes
and even to create custom protOCOlS via a
host computer. A CW identif ier Is also In·
ciucec.

In the "Queue-up" mode, mess aQllS or
data are automatically stored In Internal
memory, They can then be taken one at a

GLB Electronics has announced the
Model PK1 rew-ceet TNC fOl" packet radio.
This unit has a sell-contained modem and
requires a 12-volt power supply. a (lata ter
minai, and a radio transceiver for pac ket
operation. The data term inal can be a per·
scnal computer, a "dumb" tElfmlnal (key·
board and display), or even a meChanical
teletype machine. The terminal interface
Is RS-232 compatible and sell·adapts to
ASCII or Baudot at data rates ranging
f rom 45 to 9600 beuc. An adapter Is avail·
able for convertln" mechanical teletype
machines to Ihe RS-232 in terlace,

On the radio-link side, standard Bell 202
tones are used, with a data rate of 1200
baud, making II compa tible with Vancou
ver an(! 'rueccn TNCs,

Utilizing a Z80A microprocessOl", the
Model PK1 has 6K ot ROM and 4K ot RAM
as standard equipment. RAM can be
readily expanded to 14K, using 2K "byte
wide" ..-nary chips, and to 56K via modi·
ticat ion using 8K Chips. The VADCG pro
tocol Is available now, and AX.25 Is to be
reteeeee by the end of the year. Conver.
slon to AX.25 is accomplished by means
of exchangln" ROMs at nominal cost.

The unit Is ready to operate on power-up
wit h a few simple commands, but there
are OVtlf 50 total commands available for
control and to set ope<atln" modes and

PACKET·RADIO TERMINAL
NODE CONTROLLER

DC INSERTER FOR BLOCK
DQWNCONVERTERS

Tha model 4406-FMIFF Is used 10 block
or Insart de power into a TVRO system
downconverter. Operating frequency
ranQll is 220 MHz to 720 MHz.

When placed between the receiver and
downconverter, de power can be sent
throogh the center coax conductor. Model
/14408 comes wi th type F connectors, one
maie and one fema le, and you can specify
a male or female input connector. Im
pedance is 75 Ohms, and the maximum in-
sertion loss is 0.5 dB. Minimum insertion
loss is 14 dB.

For more in'ormation, contact Micro
wave Filter Co., Inc., 6743 Kinne Slreel,
Easl Syracuse NY 13057; 18OQ~448-1f;6(j.

Reader servee number 480.
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Com-Rad Industries' CR214A and CR4A anlennas.

COM·RAD'S
440·MHZ DORR

eo",.Rad InduSlrles has added a 44()'
MHz OORR to round out its lamlly 01 rug·
ged, low prollle, f1utter·tree antennas for
VHF and UHF service. The 440 unilis only
1·1/2 Inches high and Is made entirely
trom stainless steel and chromed brass
(as are the units tm 144 MHz and 220
MHz). The 44().MHz (CR4A) or the 220·MHz
(CR3A) can be combined with the 144·MHz
(CR2A) to l orm a twc.band automalic
bandswitchlng antenna using just one
leedllne.

These combinat ion antennas are ~ery

uselul when using the new dual·band
transceivers that are coming on the mar·
xet. Aiso, because 01 the low profile, the
antennas can be mounted on the roof of a
Yahlcle for maximum efficiency and a
more unifo,m radiation pattern than is
possible trom a trunk or bumper. Both the
44().MHz and the new combination units
incorporate the new capaclly-disk tuning
system which gives them an even towe,
profi le and greater durability.

For addi lional Inlormation, contact
Com·Rad industries. 1635 West River
Park way, Grand Isiand NY 14072; (716f
773·1445. Reade, Service number 484

packs. Headlights is designed to be wo""'
with or withoul glasses. Two bUlbs , 6
InChes apart, ucce the work area and are
more euecuve then a single bulb In eliml·
nating shadows In ccnuree areas.

Headlights Is ideal for times when the
power Is out , crcse-torerence work, work
ing In confined areas, reading in dim light,
or performing any task where you need
both hands tree.

For more information, contact Fog9
and Egan. 17 Verdin Dri~e. New Ci ty NY
10956: (914)-634'5870. Reade, Service
number 482.

LARSEN
TEST MOUNT ADAPTER

The new larsen Electronics test mount
adapter simplifies tracing problems in an
tenna Or ,adio. It Can check the antenna
leedline vsw, and the radio power output
at the same time. All you have to do Is
SCrew the adapter on the mount and apply
a dummy load. Then check the coax ,
mount Impedance. and connections.

The test mount has other uses as well.
When you don't have clearance l or a fUll
antenna or just want to remote an antenna
temporarily, you can use the adapter lor a
coax extension.

The teet adapter Is available for
l arsen's NMO and NLA series mounts.
For more information, contact Larsen

(513~434-{}I)31. Reader Service number
478.

HEADLIGHTS
Headlights is a new portable light

source for the repairman, handyman, and
hobbyist, oow available Irom Fogg and
Egan. It directs bright light whe'e you 1001<
while leaVing both hands free to work.
They light when you put them on, and
there are no switches, wires, or battery

punch with 25 Watts of FM, SSB, or CW in·
PUI. The unit features an array ot extras
Such as a switchable recetve preamp, a
hlghllow power opttcn, fast acting protec
tion circuitry, rt-acttvated transmitlre
ceive sw itching wi th time delay and
manual override opllon, and relative
power output metering.

The LA2155 requires 12 V dc at 24 Amps
maximum. For more Inlmmatlon contact:
MCM Communications, 858 East coa
gress Park Drive, Centerville OH 45459;

The new MFJ·103 24172-hour digilei clock.

Dal wa has Introduced a new, high·
power twc.mete' linear amplif ier_the
l.A.2155. The lA2155 delivers a t50-Watt

The MFJ·103 is a new 24112-hour, solid
state, digital clock. It teatu-es btue, 0.6
Inch vacuum ttco-esceet dig its. This new
clock has a battery bac kup tc keep the
clock on lime during power outages. It
r8Qul"~s a singla 9-'IOlt battery (oot fur·
nished).

It has an 10 t imer that a lerts you eYary 9
minutes atter you tap the IDisnooze but·
ton. This 9-mlnute timer gives you a full
minu te alter the timer sounds to indentily
and still be legal. It has a switchable
seconds readout lor accuracy. It can be
synch,onized with WWV

The MFJ- l 03 has an alarm lor sc hedule
reminder or wake.up use. An ala,m indl·
cator tells you when the alar m is on.

For "observed-time" timing , just sta,t
the clock from zero and note the end ing 01
the ....ent up to 24 hours. II has fast and
slow set buttons for easy sett ing and a
lock lunction to prevent mis-setting.

The clock operates on t 10 V ac, 60 Hz,
and Is UL approved. The handsoma, btack
plastic case wll h clear Iront measures 5
x 2 x 3 Inches.

MFJ provides a 3O-day money-back trial
period. II you are not satisfied, you may
return it with in 30 days lor a lull relund
(tess Shippi"ll). MFJ also provides a one
year limited warranty.

For additional information, contact
MFJ Enl'Jrprises, Inc., PO 80" 494. Missis
sippi Stete loiS 39762. Reader Service
number 476.

tlons. Maxcom Is small, light weight, em
clent, al'ld almost invisible in comparison.

When used in a dipole con figuration
each leg o f the dipole must be at least ~
feet long. Changes in angle and elevetion
wil l al ter the di' e<:livity but will oot a ffect
Maxcom's ability to match tha antenna
tnyerted·V con figurations have proven tc
ba t he prelerred install allon with
Maxcom.

LO"llwlres may also be used, provided
Ih,t a subst,ntialground is connected tc
the correct terminal on the Maxcom . Ttl<!
Maxcom Is particularly _ II suited f04
Sloper conllgurationS.

For additional Inlormallon, contact
Magnum Distributing Inc., 7000 S. Di"le
Highway W. ~3, Pompano Beach FL
33060; (305)'785-2002. Reader Service
numba,483.

MFJ·10324112·HOUR
DIGITAL CLOCK

DAIWA LA2155 15().W 2M
LINEAR AMPLIFIER

The Dei wa LA2155 15(). Watt 20meter linear amplifier. H6adlights portable iight source tram Fogg~nd Egan .
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WHAT DO YOU THINK?
Ha.. you recently pu,cllased a ne ...- p,oduct IlIalllas r- ,eo-ie...-ed ill 13" II

you lla.., _ ite arKlteli ua...-tull yOll lllinkaboul it . 13.,11 puDlishyour commenl$
!I(I you Can !./'Iare 11le'" ...- ,th Oilier hams, as part o t OIJI COflhnuing e llorl to I)<ing
you Ille DeSI in ......... p,oduct ,nforma l ion and r..lfl...-S. Send YOU' lhouoglll$ 10
Revlfl...- Ed't or-, 13: Ama'eut RadIO 's T""llmca l Jou"'al, P>eterbo,ougll NH Q3.158

E~ronJcs , PO Bo. 1199, VallCOU>'lH' WA
MSM; (206}5n2Tn. ANdel Service
numIleo "79.

NEW MODS FOR
KENWOOD TRANSCEIVERS

tnl_11ona1 Radio. Inc., lonnerty \J$

era Inlemallonal Radio Clul), haa Ieleased
_al modillcat ion kila tor Kenwood

IransceiWIB.

The TS-93OS 2.H:Hz cascade kit lea·
lures two 6-pole cryslal Illte,a, two diode
swltc lling Doa,da , all part a, and lrvatruc
II~. This kll doel not lequl,a lemoval 01
II'>a larll'" s lg na l-un ll PC boald, All sol·

derlng la done Irom tile lop 01 tile PC
board, a nd no In$ef1lon los l will be no ted,
The IIIler wlllinerease your selllCtlvlty al 6
dB 110m 2.1 kHz to 2.0 kHz. and from ".0
kHz 10 2.5 kHz at 60 dB.

The T5-4305 cascading kll will add a n-

olher 8 poles 01 IlIle,lng 101 a total o. 16
poles. The .dded tlltet II patched In ee
100e llIe prccoct deteclor .nd Is In ee re
celVfl mode only. The kil will imp,oVfl you r
nolse-ll00r IIgure. and Ironl--end dyna mic
I.nll'" and Inc,e..e selllCtlvlty. The kll

conslsta o • • ~I'ed, lested PC boa,d
wllh , 2.1-lr.Hl lit ter Insltlled .nd c0m

plete Inslructlona.

The Ma.gicom s~ II:h proce!ISOl will In
Cl'Nse Itle _age signal power 10 IIIe .n
lenna by as much as 6 dB. In addllion, •
slgnillcanl "alk~ I"""QW!O..ehl WIll
De "",liled~ . xla ling processing met!\-
eee used In the TS--4JOS. The ploceuo<
comes Wiled, 18Iled, a nd wllh comple 'e
InslNellana .nd p1cIOll.ls.

fOl lTIOIe Inlor-l'Nl tlon on ttlese a nd
otner productt, contact Intsrm.llon,,1
R"diO, Inc. , 364 Kilpatrlc~ Avenu", Pon 51,
Lu<:ie FL 33452. Reader se.....tee numbel

."

Marc f. Leavey, M.D, WA3AJR
6 Jenny Lane
Pikesville MD 21208

RTTY LOOP
one's communlcalion o t ITlO$I 101"'11 o t
RTT'Y - tlul they did. I WOUld ,a ther I\<I.ve
seen an Ata rl OIltle like; maybe tlley will
come oul wllh one 1001h.1 syllem. Bullor-

Well , ll' l Oece"'De,-lIme 10' ou' a nnu· 1111. one, Illey haVfl an Impreselve pack·
al shopping spree. Lall year, I used tne aQl , d isplay no twlthslandlng. TexI butter,
pages 01 13 I" an a.enue 01 encps. Your aulolla rt, WRU {who are you ?) mode, did--
response to Ihls approach was so good die , a nd eve n a ,eal·l ime clock are someol
Illat Ilh lnk we will do It 'oain. I would like ' ''''' leatures. Thill packall"', retailing tor
to preface Ihls willi tile note Ihat, unlike 51119, la something 10 De dea lt . 1111.
those 1!Mews I I'll"" w,lII en a boul equip- SoIlw• •e ia in atlundance, . nd the W. H.
ment IfIIled or ..alusled here.1WA3AJ R, Na il Company ill advertillng . d lsk.or Itle
lhe rr\illeria.1 pi_ted lhis monlh Is Apple 11 wllh a plogram named Eat-t tt
basically what lhe ..........laclUJ8r clalll'l$, This P'OO'.....11ows ATTY, CW, 01 TOO
wil hout much in lhe .ay of se<eeNf"IQ- I Ideal TTY on lelepho nej Wl tll • sott..-are
shall ptoride lhe acklr_ of companies Iermlnal uni t. AI $59.95, $39.95 11 RTT'Y on-
101 you 10 conlact direclly, should you be ty la desi red. Ihis sounds I, ka QUile , ba r·
interesled In . ny of lhe i1ema mentioned, oain. Would be Inleresled ' 0 hea, from
Since they all. re 13 ad¥«11.... 1am sure .ny,eaders wIlo ha"" used 1118 proglam.
lhe magazl"" will II.nd .lonQsKle you as Maclollonlcs. a company 111,1 ente<ed
...-ell. lhe computer-RTTY ma rke t ,a lher early.

That said, le t'e tak e a II troli down 13 Olletl lheir Termlna ll, a h" rdware a nd
Boul..a,d. We a re only going to look at soll...-a,e lIyelem which .endS a nd , ,,.
Ihose aavenl lers who dl'eclly address cel Vfls RTTY arid CW o n , TR5-00 Modell
Ille RTT'( crowd, ..en though .nlennas . or III (4? ), Apple 11 (lIe7), o r Ala'; 4OOJ8OO
.eee lve,s , and the like m.y be I...portant. (12OO1 14OOi14501j. The box se lll 10' S499
W!lh llIe proll'erat lo n 01 RTTY equ ipment and 11.11 you need othe< Illa n a t,a nllmll·
being oIlered, I think II II I...portanl 10 ler.nd a receiver to put Ihese compulers
s potllgllt tllal s tull I 1.110, we...-t11 De ulling on lhe .i,.
II'>a OCtober, 1983, lisue of 73 III a guide, Another old lriend, MFJ Enlerprlses ,
SO, I' YOU' 'sVOlile adwrtlS8f ...-111 not iec, 01181. lhei, RTTYIASCIIICW Comput·
lltel'e, _ l'Nly miss him. .. lnl""ace. Using ava ilatlte soIlwa,e, Ihlll

How about a copy of lhe 1IIllA Radio la . demodula tor a nd AFSKQIf'*a tCW llla l
A....'_ Callbook? Salling 101 519 .95. III;a will acl as lhe I\<I.rd...-are ;nlerl_ bel_
ta an IncHapensable.id 10 any aclive ama-- youIladio equlpment.nd, in thei , WOlds,
1_ . The Dook con.alna, bfIIldes lhe e x- • V1C20, fRS-.8OC. Ala n , nee, Commo-
peeled IIsling 01 .11 al'NltlfJ' callIlIO"ll . dOIa llA, or allTlO$t any other pelsonal
call l:hanges, 1I11en1 kflY$, censUII data , computer. F\ememI:tef now, Ihill does roo,
OSL tlureaus, a nd mora. A Duc;l< tesll tIuys Include lite soll...-a le 10 turn YOU'l:ompul.
you the Inlernallonal edition wtlll InfOlma· er Inlo. 1"""lnal, jUllt the decoding 01tile
lion on a lmost a 11, 11 million amateu' s audio 'rom YOU' receiver Into lones and
worldwide. No ham a hou ld De without the e ncoding 0' you. RnY pulses tete a
0118! 101m Ihal your transmlller will accept.

The Ham Shack tehs a page 10 an- NOnfllhelen, a t 599.95, it may be JUSI the
nounce AEA'. CP·1 Compule r Patch Inler· thing 'or Ille Ind ivid ua l without adeq ua te
lace. This lIWe box palc hes many popu la, h.,dware .
!lome compulers to run Dolh RTTY a rid Speaking ot sou' ces 01 IOIl ...-a,e, Kan-
CWoII .ppea,. 10 o ller Doth Iixed--l1D--Hz I'onlc;a lealu' es a lull U"" o . progr'ffi$
. nd vari.~ 11111 11, .ulomallc threshold, .1011ll wit h 1\<I.,d...-are Inlerfaces. Thei,
.nd a tluilt';n AFSK getteratOl. looks in- original Interface Is • demodulaloo and
1..... lng-11 mighl al'll_ lhe need ot AF$K encode! a nd It'Ila 101 516i.95. Thei,
qulle .1_ tIama looking 10 Inlerface lheir .- Inlerface II I_turet • holler f, ont
amafl computer wltll Il'Nlt_ fad;o. end, ICOI:* OUlpuls, a nd • Dunctl 01 sIan.-

Our old budidiea.1 Mlc;loIog.. Itere In da,d thlftS. This rteWOII81181111 101 $289.95.
MatYllf'ld. have • t~ spI8ad 10 .n.- 'n t_ 01 IOh...-a,e , Kanl ronlea oIfe<s
nou nce lheir _ s ion oI lhe home comput· Ill,... plOll"ams """Ich run w+tll lhei r own.
er-RTTY i"lerlaca. Theil AfR-l ls , . ingle- CW ottter {like the MFJ unit .bove}, lIa,d--
board lermlnal unl' .nd operallng system w• •e . The basic Hamson lIIogl. m puIS
Iha' convert s a VIC20 10 run RTT'( a nd I'Nl ny popula' compuletl on RTTY an<l
CWoNow why lhey chole the VIC20, willi r::w wllh a lull 'ange 01 'aalu,es , It is sup-
Ita 22..:naracle, II "". II tteyond me- II piled 011 a ROM boa.d '01 lhe VIC-lD
would -... as though Ihlll wo uld limll fS49,95), Atarl (S49.95), TAS-8OC ($59.95),
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or n -9lll..A l$99.95). A d islr, Y8r'S10Il is .110
av.ila ble 'or the Apple 101 $29.95. An .d-
v'nced ~ion, Hamtex!. Is Iv.lla.bIe 'or
the Apple, Co.....o do.e 64, .nd V1C20.
Thia lealu'81 disk t ransmil .nd $I""
moo:lea. lIIinler outputs, a nd lnOIe .nd
sells lor $99,95. Also available ia ""101'
soft, 0118 01 the fllll t prog,ems 10 run IIIe
.- AMTOA mode we discussed ' . lIt
montll. Running on IIIe same 111' 81 sys.
lemll as Haml".. , it sells 101 S8Il.95. looka
lika an ImpresSl velirte.

OIeay, hare comes Ille other printed .....
lerlall manllon.ed. I am eboct to make my
yearly pilCh to lIubsc rit>e 10 13: thole 01
you who presanlly lI ubs<:rlbe may s kip to
llIe nelt paragraph. 00 you know how
many a rtl(:l8$ I'lIve been putltished on
RTTY In 13? MOle 'han In any other l'Nloa·
zlne-_ more lhan a ll 01 tltem c0m

bined' Yea. Ihil l'Nlg&Zi"" la Ideal lor
keeping up willi .- k~. and .1
519 .91 (I don' know why lhe Itr.nge~
bel, e1 'her-tlul lhen wtlen Illis l'Nlg&Zi""
wall 11111 PUblished II wenl 101 31 cents),.
year'1 lIubac,iplion lemalns 0118 of . he
biQooral ba'oains a'ound.

Vet aroother compulet Inlerface II being
oltered by Contempory Technology, Inc:.
Theil TMC18 RTT'YICW lnletlace appea rs
to be a demodulalorlAFSK kayer which te
supplied with sollwa re lor Ihe VIC·20 and
III I UPPOSed 10 run with Olher bra nds 0'
compule rl wlt ~ Ipplopr late IOll wa ,e .
Witll l:Ible .nd IOIl...-a 'e, Ihill un it selil lOl
5299.35.

On lhe aeU-conlal ned lronl , OGM Eleco
lronlc;s presenlS ilS S RT-3lXlO, , RTTYI
CWIASCt. terminal. This keyboard-shaped
unit lealures . lull TTY '1"" d ,spl. y 0112
d1a,aclers. tlulltlf$, cassette Inlerlaclng,
a nd s lun l.oox 'ealu,es. till plica ill tisted
as $995, willi .n inlloduclory otter of 1195.
I don'l know how long the "Inlroduclion
is golngon.

When it comes 10 AMTOR, AU IlIk81
out an ad o' Itl own'o show ue new AMT·1
AMTOR ' ..m lna), This s lael< Dox will aCI
as I demodulalor and modula tor lor
AMTOR ATTY, requiring only a t..m lnal
and l,anl caIVflr. You Can ule a dumb
"glaal'TTY" type termina l. compule , wllh
termina l IOll ware, or even a n ASR-33, I
gUIIIs . AI 1499.95. Illis will make q uile a n
impraaaion in IIIe g,owing AMTOR
I'Nlrkfll.

Speaking of dumb t"""inalll, RCA con
tlnuea 10 ofl.. used ASR-33 le!eprinlllf"l
for S3OO. These .re pulled 110m service.
s nd ' have no Idea wf'Ial kind of ShaPe.ny
01 litem .re In, but the pries ;.compa,.ble
willi ITlO$I o ther reputa~ IIOUlces 101
these print_ . This l'Nly I'Nlka lhe ideal Ie
mote Iermlna' lor some SYllt_ 01 a low
00fI1 print"" 101 others.

Anolhe, TRS-aO Inlerlace III adve rtised
by the Royal company. Fo, 5199 (5179 in
c lllse"e vl rs lon), this disk progrlm a nd

Inlerlace will ..... In exlernal demodulator
10 j)UI a TRS--80 Model III 01 .. on
RTIYICWIASCtI. Space ill prowided lor
slOled tlullllf"l. Split aer..... dtdd... and
othef lea tu'ea..

Flna.lly, _ coma 10 MI<:<oI IIIII, a c ' .

" live name, """lch II8Ila • cas-setla pro
g,am 101 lhe VIC20 10 Irans...it ATTY In
Murray and ASCII 101 510.95. I plesume an
e xlemal Ttl Is needed, tlul llIe pnce 1001IIe
softwa re s u,s IOUndS goocl!

5eVfln year l .go , when I startee th is cor
umn , it wall the ' are eeverueer who men·
tioned RTTY In In ad, m uc h less took OUI a
lull·page s plead 10 promote a prod uc t 10
our marke t. Times have s ...re c hanged!
Nexl month, some more 'rom me a nd you,
here in RTTY Looo.

Compa..... W-ionId In this
U-h'aColumn

Radio Amaleur CaIlDook, 'nc:.
925 She<wood Orlvl, Box 2..1
Lake B1uU It 6O()ol.rt

The Ha... Shack
808 N, Main S',eet
Evansville IN ..nI l

Microlog COrpo,atlon
1811 3 Mooney Drive
Galtherstlurg MO 20819

W. H. Nail Company
215 Lodgevlew Olive
Oroville CA 95965

MaclOlronlcs , Inc.
1125 N. Golden Slate Blvd.
Turlocl< CA 95380

MFJ Enlerprl-. Inc.

Box "94
Mississippi Siale MS 39162

Kantronics
1202 E- 23<d Street
La...-.ence I<S 660«

13 Magazi""
PO Box 931
Farmingdale NY 11131

Contempora ry Technology, Inc.
PO Box 1083
Salem OR 91306

DGM Elect ronlClI, 'nc:.
781 Brla. La""
Beloll W153511

Advanced Etectronlca Applil:ltions lAEAl
PO Box C2160
t,....... ooood WA iI9036

J . H. Bel'-RCA ServIce Company
Bldg 204--2, Roule 38
Cherry Hitl NJ 08358

""'.,
401 Conl<Ie Roed
Hampton GA 30228

Mlc,oli.h Soll...-a,e ProdUC'1I
PO Box 9203-42
NOIcrOI BGA 30092



Because you and the
teading radio manu
facturers want the:
best-performing, the
best looking antenna;
Centurion has grown
to be the Duck leader.
We've developed
many smaller antennas
to make the hand
held radio perform
better, and now the
newest duek...the luf
Duck "mini",lt's
shorter (about 3") yet
it's a full 1/4 wave
radiator on VHF.

-""

CENTURION
Phone 402/4b7 -oU91
Telex 48,4377 CENTURION LCN
P.O Box 8284b llncoln, NE 68501 '1846
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IVOC: .. _ ..... p.
,... 'lAC .. Ie "... PM
17 VAC .. _ au. "'.
avoc: ... ..... sue

'

13 VDC RELAY
CONT,l(,T:SP NC
10 ......P . ' 211 VAC
ENEMl./ZE COIL TO
OPEN CONTACT ...

COl!.: IJ VOC I!lO 0l-*0lS
C1AL P\IIlCE ".10 EACH

S.P.D.T.
(oo-on)

e c lUGS,
T"'''U .DlO
II<JSH'NCl
" .011 lACH
10"0/0 WOO
'OO 'o"seooo

120'1 INDICATOR

MINIATURE TOGGLE SWITCHES
AU. ME lUTED' ....... . 125 'lAC

S.P.D.T.

IM~)~"C STnE.
-,T-..DlO

-~TN IACM -:.;
.o.OIl"OO '

COMPUTER
GRADE

CAPACITORS
1100 mtd. 150 VDC S2.OO
ll/2- 0 1.0. · - 31.· HIGHO
S,lOOm'd.

40VDC suo
1 3" · 0 1.0. • 3- HIGH
1,400mld.
so VDC Iz.sO

1111- 01.0. •• 1/.- H' OH
11,000 mid. 75 'IDe .....0
2 "r 01.... '.' /2-HIOH
22,000 mid. 15 'IDe
r 01.0. • 2 112" HIGH sa.oa
22,000 mid. 40 VDC
r 01.0. • • - HIGl-l 13.00
24,000 mId. SO VDC
1 :it.-OIA ••- HIGH ~
S1,ooo mld. 1s VOC
1 :it_- 01'" • • - HOOH S2.W
n.ooa 111"'- 15 VDC
r 01 .0. -.- HIGH S1$O
110.000 IIIfd. at IV
2112" OIA • _ \12" _ ' 1.JO
_ OO .... CO.. = I _

'.
NEOI\I IHOICATOlII . RAUO
\20 V 113 W IoIOtJI<TS IN
5/1'- HOLE ... REO lENS
~~

10 f OR l1.l~

100 FOR $&500

MINIATURE
a VDC RELAY

~
SUPER SfIlIo.I.L
SPOT RELAY.
=~,

GONTACl$

RATEO • ..- "'T 30 VDC. t::;:;;;'';:;;;;';;;:;;'':;;:;~
HIGHLY sENS ITIVE TTl r
OOlIIECT 0lII1'VE P'OSSlIll.E.
()P£II...TES fll()lol _] TO
• V. COIL RES. l'2O 00-.0\:it,.- . l:l13T • rn r

AAOMAT . RSD--liY
11 M IEACtt

10 fOR " 3.$0

TOll FREE ORDERS. 1 _800_826 _5432
l iN C ALIFOR NIA l ..eoo·25lI -666li 1
' N f O R .....TlO... ( 2 1 )) ),o·eooo

METERS
1 MA

l5l1'.
SQUARE 'lIP.....El METER

MOUNTS IN .
2118" HOLE
S$.1oCI EACH

0 - 15 V.D.C.

S.P.D.T.

IM~"~i
"'OH·T"'~'ADEO
.US"" "'Cl
PC STYLE ~ .

'" laC''' ' .'0 '0" 1100

••-_on_m
..FIf.35
MRF..11
" RF......

FILTER CASCADING

SPECIFY KIT WANTED WHEN ORDERING
YAESU FTl 0l sao, FTl01ZD 575; FT107 sao;
FT90112, $70, FR10l S60 (f1ltet' only). KENWOOD
TS52OJR599 $75, TS820 $75; TS830J930 $110 (Two
Filters). HEATH SB104A $65.

Shipping S3 (Air $5). Fl Sales Tax 5.,.
In addition totne above, FOX-TANGO stocks a wide
Iineol $60 SSB, CWo and AM e-poretnters lor Yaesu.
Kenwood. Drake R4C and 7-line, and Heathkit. Also.
specrer rmers made to order, Send specs for quote.

11
GO FOX-TANGO-TO eESUREI

r, ~': ' Order by Mall or Telephone.
. .~ A,UTHQ RIZED EUROPEAN AGENTS, T $carlclonavia: MICROTEC (NorwaY)

Other: INGOII,lPEX IWel1 Germ anyl
~ ..

FOX TANGO CORPORATION
Box 15944 T . W Palm Beach. Fl 33416

, Ph one (305) 683--9587

The most ccst-eeecuve way to improve the select ivity
of any receiver - old or new - is to improve its IF filtering
A Fox-Tango Cascading Kit puts a high-qualitys teep
sided a-pole filler in series with your present IIlter(s).
both sse and CWo The result is narrower Bandwidth
and better Shape Factor. both of which dramatically
reccce adjacent channel aRM - a necessi ty in toe!ay-s
crowded bands

CONSIDER THESE KIT FEATURES
• Easy installation - 30 minute ilIIerage.
• No dr~ling. switching. alignment.
• 16 poles of filfefing yield:

Filter Shape Factor as high as 1.19.
Ultimate Retec;tiOn better than 100dB.
WorQ WOO'Idefs on SSB; improves CWo

• Compensates lor Filtllf insertion loss.
• Complete instructions. clear diagrams..
• No AX audIO impairment, TX ooaffected,
• ~ludes Fdter and al needed parts.
• Fits al models of Series - any teller.
• AI FiIt9f$ 8-poIe - Guaranteed One Year.

RF TRANSISTORS
FRESH STOCK · NO T SURPLUS

l-JOIIHz

""" - ~ p",,-
_412 .,1.00.,...00 "RF.~ ,n.!oO
_U1 27-0(1 sa.oo _45Sol lU.o
.Rl'4511 11.50 21.00 MAH SI 11.00
_"5OA 12.100 21.00 MftFU2 20.00
_US) '5.00 n.oo SRF2012 '5.00
_USA 15.00 n.oo SRF27U \5.00
IIRF4S4 11.$.0 M .OO C02r.tS l"SO
_uu. ,'.$0 :M.OO CD3-IZ4 ',..00

",,,-, If _~&. Ooa<lS.o _- ,.51 • .50 ..flF4rs
JI.loll MAFCTS
1• .100 IiIRFU7
42.00 50101(17
1• .100 SDl48 7
' 4.r.o SlCl·12

VHF" UHF TRAH$lSJOIIS
h oe .......,." A.."'Il ......Z NIOII..
"'AFu e I.' SOW "'~17§ $11.00
MAFt . O 1_' 40 W 14 5-115 1'.00
MRF2U (F) 'OW 130-17 5 27.00
I,IAFt 4r (Fl 'OW 130-115 21.00
MAF. ' t IF) row 27·5/1 20.00
SOU,. (F) 'OW 13ll-17 5 2'.50
SD1417 (FI 125W 130-115 31.00
SD1441 (FI 150W 130-115 es.ec
2H6011 (I) 15W 13ll-175 7.15
2N60U (I) 25W 136-115 '.75
2N6083 (I) 30W 130-115 '.1'
2N6084 (I ) lOW 130-115 12.00
tSCIllSS 1'011 130-17 5 1$.00
2SCUit 5W 130-115 20.00
I,lAFU ' IFI U W 43(J-.tTO IUHl
..flF..... If' 2SW 1»470 21.60
"AF"" IFI UW 430_410 2• .60
IIIIlF.... 1'" 6GW 4)0.·410 33.50
Techmcal Assistance and C(oss~elerence

mlOtfnal1Ofl on CO. PT. RF. SRF & SO PIN's:
CaUour EngineerlfJg OeDr (619) 744.()728
WE SHIP SAME DAY C.O.D. or VISAiM ,C.
M,nimum ()'deI S2000 Add S3.SO Shlppong
AF Parts Catalog Avatl. OEM & Quantity Discounts

ORDERS ONLY 800-854-1927

~"ft&i
es
;:;
ii7J11I~

....SH L,.r 0 1 "'<MI.r,.",", on ~ge 130
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FUN!

J II F

,,"'eN
YneA
......ISTRU

"Me

THE ANSWERS

3-True Well, II". summe< down thllrll, I-4- True The atallon I. In a place called
Moroltullan, loeated on the bor ·
d." bet_ Sweden .nd Noo·
way. Morokullerl, Incidentally,
..-n. "Iun" in both Ian
guagea. YtN read II hMalirat.

5-True y.,.h. bul tl'l<::*l window be"
makllll'.,.1 redialora.

8-T...... In Hong Kong doll .... of
c:ourM. That'. S18 U,S.

1-False Only !lam In Taiwan. On CWo
he'.8V2A

8-False OthM side of lhe mountaln--,
E~1 2;

(1'\8&ding Irom 1e1l10 r1ghl~ SWEDEN. FIJI.
J ...P...N. NEP...l. CUBA, ITAlY, FRANCE.
AUSTRIA. AUSTRAUA. 8EUZE.
E~r3;

1=1.2=~3=F,4_~5_0,8 .J.1 . &

8 .. C,9 .. P, 10 .. U, 11 .. 0. 12 .. .... 13 .0.
14=E, 15=G, 18_K. n .. R, 18 _N, 19 .
T,20= I.l .
El&m«>t 4.-

1 =E. 2 = .... 3= 8 . 4 _C, 5 _0.
E/IMIerIt S,;

1 =K. 2=C, 3 .. F, 4 _M 00 ~ 5 .. 8, 8 _G,
1 = E, 8= 0 , 9 = H 00 I, 10 _J.

SCORING
E_f;
Two pomts 100 8Kh eorrect a_.
Element 2:
Two points too 8Kh OOUfIlry uroacrambl8d.

El6frMMr 3;
Two poinla too 8Kh pair matched.
ElfHrrenr 4;

Two poinis too each pair rT\iIltch8d.
Elemenr 5;

Two poinl. 100 8Kh pair matched,

Ate '!'OU a ham a1 lhe wot\d?
1-20 points_~ I......ed mQfS

than 25 mlill$ Irom '!'OUr

"'"21-40 point.-Once vacationed In
Cedar Rapide. Iowa.

4 t -60 pointa- Know your wa y around
a map.

61-60 pointa_A S8a$oned trlVfllflr,
81-100 + paOnia-Home QTH Is any OX.

pedillon.

E)21.2IlOI.lHz
F) 14.305 I.lHz
G) 14.225 MHz

HI 14.265 MHz
l) 14.265 I.lHz
J) 14.250 I.lHz

Kl 1.182 MHz

""- .
A) lI.ly
8} Unlled Kingdom
C'l Unlled StatM0)"'_
E) ~zeal.nd

F) SPain

K) Turkey
l) India
M) Venezuela
M ......
0) Bl'azll

""'"Q) llan
R) Nigeria
51 Greenland

n''''
~ ""'"""

ELEMENT 4
MATCHING

u.td1the ox net to it. Irequency.
CoIumrt ... Co'.:: ,w, B

1) FOtIy-M8ter OX Net AI 1.21OI.ll-tl
21 Irlcana Net 8} 21.34S I.ll-tl
3) bi.n Olrlillan C'l 21.355 I.ll-tl

Net 0) 28.510 MI-tl

4) Pacili{o Int....llonal.,-
5) W1PHO Family I-Iouf

(15--me18l' veraion)
8) W1PHO Family I-Iouf

(2O-melar veraion)
1) OX 10 OX Net
8) 1l».1at. OX Net
91 P29JS OX Net

10! ..."D1sn Nigh"
OX Nal

"""'""' A
1) 8rNa4n

21 Radlo-RMst.
31 Radio

Commllrllcarioll
4) 13; ...mal..... Ra

dio', T.cJlrIlca1,-,
51 rCA

ELEMENT 5
MATCHING

Elafrlfffl l I;

I -True And he must nomy lhe g.GVllrn
ment belooa opersllng any eta

lion.
2-Falaa Someonllllmployed by thll Gllr

man Dllpartment 01 rereccm.
munlcatlon•.

11) EP
ta TV

.. "14) 52

151 U18
161 T...
m,"
18) XE

111l YK

"''''

ELEMENT 2
SCRAMBLED WORDS

ELEMENT 3
MATCHING

Match lhe Pfel lx to the COllect country.
Column A Column 8

1) VU AI IlenIn
21 YI B) "'rgenllna
31 7X C'l Latvia
4) lU OJ Honduraa
5) HR E) Bilngladeah
6) GW F) "'lgel1a
T) OX G) Uzbek

8) 002 H) SWOOon
9) SU n Iraq

10) GU J) Walilfl

Unscramble lhe .......- 0/ u_ coun,...
NEWSEO
NMPJ
llUCA
N"'CFRE
.........llSTRO

3) III New zealand, F~
Day Ia hekI In February.

4) The ....11$lgns lG5FL and
SJ9WI. both belong 10 Itla
YmfI $Ialion.

51 Bnnging a radio Into
ar-::e. without !tie prop
• p&I*.orl<, can result
in a S2500 fine and up 10
two I'flllI'S impnsonmanl

Ell In Hong Kong, a YIaiIor'.
license oosts Sl00.

T) Tom a- BV28 ia !hol
only I;een$ed amal_ In
!tie People's Rnp.abIi{o 0/
CN_

81 Father Moran 9Nll.ll.l la
lI'le only ad.... amal_ In
n_

HAMMING
AROUND THE WORLD

WIthout doubt••mat_ .-.110 IS • h0b
by unlike any other. While most pulime$
.r. conducted in aolil ude or ....lIh • 1_
close Irierldll, ham radio II ~inilely

• group actml y. In I.et, our hobby is
(InCI of ,_ aclivlU.. I....1 JI,I$' U1n't be con
dul;led .~_

UnIen .-.ding code practice i' your
_ oPWa1ing thrill, d1anoM • •• you1'uI..
doz_ of IV.m 1.!endS. Mel II you naId •
Generaklus tk;kel or I'>igher ny 01
thoM Ifiends . ' " likely to .,.... , n .
Uke no other hobby. amateur radio opens
the doof to wotIdwlde COllWI'IUnlcahon

aod ul'ldenlal'llling. What a pity _ so 0/.
ten wast. tn•• opportunity on meaning
leu sig..-l 'epor1. and hollOw enatter
-':loul tloe _I Get rid 01 OSL eards
and pan • la ~inst the . ..... ppi"ll 01
temper., u'" and I thoinl< _ would ha......
much better hobby,

ltllllTlOl'lth, FUN ! ,akell. i0oi<., tlam

ming .round ,.,. world. 'I', I I~ 10 d'$lXl'I'
eo ........'111. is like .t the end 01tn" 0Wl!'.

MaS m icrophone, key, or keyboard.

John Edwards KI2U
PO Box 73
Middle Village NY 11379

1) In Japan, a 'esldef\I allen
may obIain an amateur·
radio operator's license
but 1\01 a "allon license.

2) II you work a West Ge<.
man atation with a "Z"

Bulllx, you are communi·
eating wllh a Gefman Ex·
tra-clasa II<:.....all8.

ELEMENT 1
TRUE· FALSE

DR. DIGITAL
Robert SWirsky AF2M
412 Arbuckle Avenue
Cedarhursl NY 11516

DR. DIGJTAL'S MAILBAG
Betore _ oontinue lasl month's <liteua

sion 0/ daallng wilh .,..., uting rr.............' ..
putara,IMl going 10 r-=tIlnlOthe 0.. DIgi
tal mallbalg and PHI alOng tome Into rw
reoaIveo1 l8t rna atalt once mont: If ,au
want a "'CItY Io.,.:u "I.,piaeM.lCklM.

slamped, ....I-eddreased ." sl """"
"-J . Brown NV.XR ul<ed about lhe

lGOfom ...nable ....100 In the VJC.2O-Io
IwTHlg InIMt_ lSePIambM, 1ll63l. Sorry
about thaI, J im_lnal wu • miapr1nl:. It
ahouId have t.MI • 10lllKlhm warIabIe ..
alalOO. AcIualty, any _" reaialanoa ..an
... pol will do; II __ tooontrol tha level

so '!'OU dOn'!~ till no 100~
For tI>oM 0/ '!'OU wt>o 'fl.W4.A QI;lnI-

putara, you 100 can cusett~

0S0a (aM SoapIambM, 1963, '00 d81.iI.~

Jim Ketcham KMAFl tllll. "'" 1h.l1 Ns Tl
CUS8lta pori works line through his
2_t., h.lnd-heId. Jim has b88n .bla 10
send .nd r-n.e Tl cassettftilOJl data
IIwough Ili. local repealer. He )ust has 10
Ii"",~ some repeat. doean'llry 10
klantify during a data Iransmiasion!

It ...... th.lt the 1602 miGloproc llSOO
SIIIt has • loyal lollowlng. Bob KC2WZ.
WA2EGP, and K2tJLfI have ~ a. perI
_ ing w,th tNs llI'liQue ctlip. Bob says
lhoaI he --....ouId like 10 _ Qilferant makM
0/ eompuler.r. talk to each othM.~ He a lao
reporla succ"' transl.-nng CoCo pro.
grams using Ih8 cassella pori, atthcugh
ORN has led 10 some lranstnisaion arnlfS.

Atarl (:(lrTlp.IIer ow•.,., woutd I)n)baI:lIy

lind !hi ...tartl.liu .......... 'oput. Noltwcrt ...
lui. T1l8 net, ooganizad by Jad< McKirgan •
WD68NG, has a i'IUI'rb8r of aectionL Or
ganitation is liS lollow$: Natl(Wlal
Net-14.325 at 1600Z. Sunday; l.lidwll$l~
gional Net-1.23S at 183OZ, Sunday; Wesl
Coasl Regional Net-1235 al 11 am PST,

Sunday; Southweal Regional Net_1230 al
18OOl, Sunday; Paclllc NW Reol0l'l81
N8I_ 1.230 .1 leooz, Sunday; Southe.ast
Reolonal Net-1.2X> a l leooz, Sunday;
Easl COIat Regional Net-3.96S a l 8 pm
EST, W_y; Intllm&tlonal Net_21.4
at 233OZ, alternatll Thursdays; Dayton,
Ohlo, NeI-open d1ann8I on 1~.4.45 .m
p1e1<; ChIcago ,...-opan ehannIIl on
141.510 s/mpl8:o; Central Kentucky
NeI-I45.45 repeat. 9 pm W8dn1edays.

The Atart Mict.......... tlptlf. Nelworl< alao
put, (llII • .-y Inl_11ve .-sletIilt, AdA,,,..For _ Intorm.tion on the ""..aiel ,

I. 00 !hi nut. writa 10 Atart MIa ..........,ipUt.
Networ1<., Jad< hllcKit'gan I , 4149 S.R 201
NE. Westoington Court~ Ohio .clllO.

Joa8ptI J . F.1tclough W82Jj(.J It 00ing

aomething unuaual with ......t_ radio and

iiolet .......... 'iJkIMr': He" using IhMn to help
t-'! Englltl'l. Joe IIaa an I_-fldio
.tation and • runb8f of miGI ,i(IUI~

Mt up In hia clasaroom .t JW'IiOI" High
Sehool 122 In New YorI< CIty, The high
1«1"0100' __ 10 c:raata and malnlaln
1nI.-..t .-nang !tie atudents. IJaIng teo:hrlt
cal jIl.tlIlcallons llUdl liS 13 as llIIit~

I!l8 atud8nt. In Joe'l EngII.... Class '-"
about wrillng. Thoay~ writing .tyIea.

....1d1 .-n:wa ""t IIlI CCIP'f aditors m9lt
I'lr4 miaMid, and ~uala 'far!oua jIl.tlIica
lior& The oomput. and amat_fldio

theme keeps the student. Interested and
eager to leam. Joe'. unique approach to
teaching English hall been .-y S'IOOlIlIS

hJl-he even reclllved a Ietl. lrom Pres~

dent Reaoan c:onor8lulallng him on 1M "'
lecI~a ot hia cuniculum.

SOUND: PART II
Last month, _ di""' ........ Il()W 10 dlltect

and ..-...... sound wilh a eon'II)UI• . Now
Il'a lime 10 look e lltla othilf pan oIl1'l8 proo.
1em-ger>er.Ii"'ll sound ...Ih • eompul• .
Foo the IIU'1l' n 01 lNa <Ii.CIl. lbn, n l
~ oomput.... inlO tl'lnoe dns.· QI;lnI

put~ willl no SCJUnit.gsneralion hardware.
eompul~ with 8impIe 00IllMIle 1jlNO;ara,
and eompulers with aepar8lalOtft:l..g8nar·
atlng hardw.... An ..ample 01 tha fo...
class would be pracllcally any bo.lainMa

micro; Itla only way "- can ganerata
sound Is Ihrougti!hol I...........·• b8lIper. The
S«:ond Iypa ot coomp.d. woutd be the Ap

ple .. Fr....lin. 16M PC, ate.; "- QI;lnI

put., ha¥e a at: III. lh8I can be IXWi

Irotled with aotI'ware. Aiarl and VIC com
put8fl lall Into !tie third Clitagory. n
model. l........ pooala circuilry dadcatad 10
aound production. Foo ......,.., IIlI POKEY
ctlip in ee Ala.rI eompuI. can c:ontrot up 10
4 ¥OicflI. It has a 01... 001'''''., noIaa
generatoo, and atl sorts of optionL T1l8 VIC
oompuI. works in . similar manntll". Dn.lF
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The lone GOlot 01 • $<llllife w. w .-nblell
llIal of • clarinet. II Is not poMlbll 10
gener.te CCi' ......... .... a ........ .......llhough II
Is pouible 10 ~imIIlelh8m."". mal·
I .... of f.... duill t~ lind~ can be
approx1maled using a lIQ\IIire w..... In •

lal. column, I'll dillCUBll comput....-QI'*.I·
ad apeech and eIaborlile on compu1er·-,-

Comp,it_ with sound 1'Iarl'w_ after a
;r.t.,....~ IIelUbility. The Alati. lor ..·
&n'II)IoI, _. custom c:hiCI-- n Is poallble 10
hew 01 lor- with 8-(Ii1 n:osotutlon lind 10

oca,iOi.. sound gener.IOf1i lor I'ligher reeot-
ut\Oft. AIao, 16 ampIitucla IlMils ..e 1.

able. making it lX'SSibie 10 generllle a ......
«y of w. oel... ",s t_ Fig. ~ The ••_
Iorma &/erl1 as!ld"' as llIIlINlog w_ buI

lhey are f8llfIOO8ble IilPP'O"lmatlons. "*
duelng I..... on the Alan Is simply a malt....
01 POKElng the C\liT1lC1 v.l,," Into lhe
llO\Irod reglatlfL Many Ihlngs can be done
directly Ifom BASIC. Also. as lhe llO\Ind
hardwl r. la Independenl 01 tbe micro
proceeaor. me aound can be playing aa Ihe
prog' . m Is running. It would be ..ay 10 uee
In Alart for an y llfTIaleuNadlo lone
generation task. SSTV. PL I........nd RTTY
lones .... Ih,... otNioua examples.

Anyone "xperlmenting wllh sound on lhe
Alarl oomput.... ahoukl get • oopy 01 the
Atarl Techfllcal Reletl1f>CfI NOIft. Thla ex,
I...... manual giVM lhe CCi,ipIeIl I\llfI}

ware deecripllon of Ifloe machins. II .. a
ahame ItIllt At'" does not supply Ihis Infor·
mallon with the compuIen-you musI buy

II aepar.leIy. rm sure Itfte ... many Alarl
..-s OOJI Itfte who don' ..,.11Zll 1M ao
pNallcallon of the Atari 1'Iarl'w_ The
dIocunenI.11on Atan 110»;:1'_ with II'lIil'
oomput.-a Is ,a I a

CoII'todooe's VIC lind 60111; compuItII'$

..... hardwa'e almiiaf to the Atarl's. Soo.n:l
gen«ahon Is also done In tIllrdware lind
many Atan programmingt~ e.n
be t,_ lerred 10 the Co,w,todooe line. VIC
ownert ahouId I\a.... nQ lrouble generating
RTTY I~, alow«:an I~ or lOOJCh.
t...... .-llh aimple programs.

Nexl monlh. I'll ha'ltt a IIsling of. OTMF
generation progr.m lor 1t'Hl Atarl. AlSO. I'll
a l.rt 10 diac:uas computerized apeech. I .po
prec: la te sll 1t'Hl mal l I haVll been ,ecelvlng
.nd will IJIlIwer III letters II lhere il .n
SASE enclosed.

C030 BP~R

.317 COSK

;IilEao TtlE SPEAI<ER lOCSUGN
IPaU5E rOR a ItONE NT
;c:o eaCK

:KIU IlOOOE lIM

nO E lOOP

I~OE lOOP

2) Add 10 Ihls Ifloe number 01 cycles lor
the LQAO, CAll.. . rod BAANCH
".lementS.
~ T.... Ifloe rec;iproClll of the computer'1

clod< frequent:y in Hertz.
01) Multiply this bV the 10l:a1 number of

clod< e.,.:les tor the tone fOU!ine.
51 T.... lfloe ftICIproc;al of thls produc1.
61 Muillply bV 2 10 get the frequent:y at

wNch the .-ker II osc;illa.ting.
Very .ccurall lone produc1lon 1$ p0ssi

ble wilh Ihi. ted"looiQue. Unfortunately, you
are limited 10 • llQ\IartI waw l_ Fig. 1~

Fig. 2. Sawtooth wsve spp,oxlmllfld ...!lh
fhe AIarl POKEY chip.

TDNE.OB'"
no
l CU I
SPKR
DELaT
STaRT
n.

0317 GoB~

030B o ElA'

130B OEla,
.302 STaRT

1302 STaRT
cn. SP~R

SOURCE fILE I T~E

- ---- NEH 08..ECT FILE NAI'IE IS
13nl t OflC
tl~11 2 SPKR EOO
13n"'Io 31 tl a START ll)<lo
1~'SI21 18 I~ ~ "SR
13111 4(; 12 I~ 5 ~

1~181A£ .. I~ 6 DELAT lDX
13IE I(;A 7 lOOP OU
I3IFIFI 16 I BEll lODBK
1~11 11a • aSl a
131211'1 II aSl a
13 131''1 t l aSl A
I]I~I~(; IE I~ 12 ....,. lOOl'
l~t7:61 1~ COBk R1S
l~tBI 1~ • I 'll lEaYE FREguEWCl O[lE~NINaTION as ~ E~CER(;IS[

UII: l' • FOR THE RE:...oER .
l~tBI 16 •
I~tll 17 • THE ~U£ IN locaTION 771 toNTROLS
1~le: II • THE PITCI'I or TI'I( TONE .
1~lal 19 •
a~la: 21 • PRESS RESET TO STOP TI'I( TONE
1311: 21 •
l~tBI 22 • THE ROUTINE tAN IE STaR1EO r~1'I BaSIC
UtI; 23 • 11111'1 a c all n. (;0"....1'10 .

Fig, t. Thesqullre "'"'1tt.

. .. SuttEasFul aSSE"Blll NO ERRORS

would be ~n • peeoodo l ee Smbly language!:

START LOAO SPEAKER,l
CAU OELAY
BRANCH START

The DELAY aubrouIl.. Is time crtIlcaI. II
mua1 ptOduOI. dIiIay lIe(leilding on the val
ue of • "'!lill• • For Inl;reued reaoMiOn, •
1&-bi1 register ahouId be used. On • COITl

puter with only &bit reglst..... nested loop

of two ~I lnl1III< reglaIera CIIn ....... ltoil
....... lunCllon. See U"lng 1 lor • aim(lle

lone rQUli.. lor ltoil ApJI6a compuIer.
The~ of Ifloelone oow-a1ed can

be easily computed as followa:
1) Determine Ifloe number of tIocl< c;ycIea

lhatlfloe delay fOU!lne lakes to esecne.

gener.lk:Jn can be hIlcl wllh • lew li.- 01
simple softwa'll

It you haw a compu1. 011.... liflllc~don' delSpelr. All you haw 10 do is lIdd I n
ampIifler 10 one of 1M output N..- of the

parallel porls. (It you oon, haw • parall'"
port, Itlen you can OMgeIr~ Be sure you put
an .11.....lor bel n~ your parallel porl
and 'IfNI ampljfler-Ihere Is :t 5 V coming
out of the port. Aft. you ...... lhis, you can
conslder )'OU' comput. 10 be In the ..coud
da$s and \.1M the soft....... ted"lollques thai
I win dwulbe.

~ and lhelr tlws haw buill"""
~k .... The .- Is mapped to a spe-
cific memo, Iocallon. kc-slng the Iol:a
lion with a READ ".1........1 will e......, lhe
~. 10 change .t.l_the sound c:one
will rTIO"'e trorn ~In- 10 "out- or vIoe -.

Noll that on Ifloe~ • WRITE to the
speaI<er'.localk:Jn will e...- lhe . pe.aker 10
clld<. Thi, I. becaUM. WRITE actually per.
fonTllll a REAO beforl II execusee.

Other computers with speakers, and
lho6a wllh a n a mplilier connected to a port,

require I n I/O ".I_t 10 cause 1t'Hl
s peaker to c llclr.. The pan's number musl be
determined l<;OnIull rour hardwaf. manual)
. nd sn usembly-langouage oommand, ......
.11y an OIJT ccwrvnand, musl be execuled.
For ex~, II you haw a Z8l).b;J,sed ,ys
lem and ...... a speaker hooI<lng you 10 Ifloe
LSB (leul signillcant bit) line of parallel
porl ' 1, the ccwrvnalld OIJT 1,04 can be
used 10 _ 1M ......... (;(IiI In and QUI..

If Il'IIIre Is a lin the~Ior,the speak

.. win rTVfI out. A :.0 brings II~ in--Now that you ...... 1M ability 10 mcMl a

~. In and out. the nexl $I"" Is gen
IQling. tone. Todo Ihlsoorreclly, _ mJSI

we 131 ,itllt language. BASIC Is 100 slow
-only low buz2ee can be gener.ted under
its oonIfOI. (Some BASICa hew built"n
aound c:omrnards. n- e.n be used, buI
ltler gener.11y don' hew 100 rnuc:h f1exlbIl
oty~ Complied 1angIIJ&gelI .fl lasler, buI
ltler don'l .11ow dlf1lCl conlrol oIlfloe speak.

!If. One doesn't ..now !lOw Iong.n Instruc
:Ion I.k,. 10 I .eeul". Wllh .ssembly
.nguag'l, now-, one e.n prec:lsely 00.
:ermlne liming deI. ya. The prog'l m in last
llOfllh'l column demonst,ated the eycl.
;ounUng Iec:hnlques.

The simplest prog'lm to gener.l. sound

Robert Baker WB2GFE
15 Windsor Dr,
Ateo NJ 08004

CONTESTS

CALENDAR
DIe 2 - 01

DIe 10-11
Jan T
Ja n 1
J .n 14- 15
J.n 14-15
Febol- S
Feb 11_12

Feb 1 1~1t

Feb 1&·1t,.".
Mar 17_11
M.r 17_11

AAAL 1lKl-UeI Conl_ t
AAAL l D-M ConI_1
n 4O-M..er Wortcl SSB CtIllmplonahlp
n 75-101.1 ... Wortcl 8 8B Cha m plon. hlp
73 l lKl-M"t.' World SSB C h. mplo nlh lp
Hunllng lIona In lhe AI, Conlu l
$oulh Cl rollna OSO Plr1 y
Du1ch PACC Cont..1
A....ri<;a Aadio Club Inl.rn.llonal OX Conlul
YL·ISSB Comn>o 8 yalem QSO P.l1y-P1loroe
f'tTTY Wortcl Champlonlhlp Conlul
YL·ISSB Comn>o 8yalem QSO Party-CW
Bermuda ConI..1

ARRll60-METER CONTEST
Sta rts: 2200 GMT December 2
Ends: 1600 GMT December 4
The obj«;t II for .mateurs wortdwldollo

.xchange QSO Informalion with WNE am

.1__ an 1-8·MH;z ON only. OX·lo-OX
OSOa.re JlOI permitted fOf oonlesl cfedll.
Operallng CIII'IIOOfie$ include ,ingl. oper.
.Ior and muill-operalor (single lransmlUer
only). Remember)hal WNE ".Iiona may
tr-.nil only In Ifloe segmenls 1llOl)..1825
.nd 1&30-1850 kH;z in oonformance with
the ARRL band p1.n. Ple/Ise ,ef,.in t,om
ua-lng I'" 1825-183O-kH:z OX window.

EXCHANGE:

RST .rod ARRL section, OXCC counlry
name. or lTU feglon (II marillme Of .ero
nautical mobile).

SCORING:

Counl 2 polnta per aso with . ma leu rs
In .n ARRL secllon. WN E slatlona counl 5
polnls lor OX csoe. Muiliply 080 poinll
by Ihe 101 . ' numbe' ot ARA:L eecnces (14
ma. ) arod OXCC ccentnes ~NE ala tions
only).

ENTRIES:

OIl1cl.1 forms and logs a'" 'ecorn
m.uded .rod are av all.b1e Irom ARRt
headquaners IOf .n SASE or 1 lAC. toga

mull Indica le time in GMT. c.ll• • rod .~ .

ch.nge. Multipl l..., ,hould be eleafly
marl<ed In lhe log 1t'Hl 1l1S1 lima worked.
Enl'" wilh more than 200 0S0a mull In
clude Cfoaa-.::hed< "-IS, Ent'les must be
poatmarl<ed bV J.rlIIafY .. and addi'eaIed 10
ARRL, ~inglan CT 06111.

Certificates will be .wa'ded 10 tl'oillot>
scortng alngle operalor In NCI1 ARRt sec
tion and exec country .nd 10 tfloe lot>
scoring muill-operalor staliOnS In MCl'I
ARRL divillon and oonliJlSlt . Usual ARRL
condillons of erllry and disquallflcaliOnS."".

ARRlH.·METER CONTEST
Starts: 0000 GMT December 10
Ends: 2400 GMT December 11
Conlacl as many alatlons as posalble

on lhe 2&-MHz bind using roo more Iha n 36
hours 01 Ih. 4B..oou, contest period.
L1s lenlng lime eeuete as operating Ilme l
Enlry ea t<lgQfies Include: slng ll-OP"'.lo'
ml.etHnode (phone a nd CW), phone only,
or ON only. Mu il l-operal or clln II tOf
slngl.l,ansmiller. mlxed-mode only.

NQ c rosamode contacts ere .lIowed.
MlxecHnode slngle--opera lor and all mull l
opera lOf at.UOfIS may work alallona once
on OW arod onc:e on SSB. One operator
may not USII more lhan _ call1ign from
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BROWARD AMATEUR

BULLETIN
NEWSLETIER OF THE MONTH

'"Our immedia te goa.l la 10 ..t.bll ... a \'l.bla. ae11ve. and p<aperty tr.ined
Amateu. Radio E..-geney seMee lARES) for Brow..., COun'y,~

Those lie tile no-nonsense words of Pel.. Van WUQ. eclilor oIlhia monlh'a
winning .-sIen... tile Bto...rd AmIllNt ~dio & /IeM. And from tile Iooka 01
it, Pe,er has ,Ile lirepo.er 10 back him up-not the leaat of wIlic/l is tile club
_ ....lIar. Active publie HNIee la I.... loeua for Broward COunly'a lmat-.. It
takes tile form 01 ciYlkSel_ preparadnlSl, ao••gercy communIeallons,.nd
tile more mundane /but equally importantl ON and 'heory cl_.

The ~d;o Bulle/in prorideI ampI8 ...... iOf 01 ,Ilt' BIowlrd Coun'y hama'
oroaniutional abllihea. Few st.rtefs. the Bu'lerm·, I.onl ecw.o- has I latlle of (:(In

tenls. and each a.".. of interest tIIs ilS own aeetlon. Otr.. aourOll 01inf~
lion, sue/l as lhe W5YI report, ara c,lecI in the ...... aeellon.

Finally. Ille Bulleti" Is good+ookiflll, Ills printecl In. pIN'ioo eomtIinatlon 01
1IgtII-gold-coIored paper and bl"own Ink, giYlng il a handaoma and IoOmewl'la' lor·
mal appearanee.

To ent")'OUI _Iettef in 13"a Newaletter of the Month Con,es,. aand it 10 73.

Pine Street, Peterborough NM030156. Attn: Nawslen.. 01 tile MooIII.

CON1EST ADDRESS·

To oblli .. entry forms or to lI<ltlmol •
entry. conteet: 1!>-tolat.. COnt.t . J04I A
cesnue N.8AA. 1832 Higl'lland Ori...
Amelia laland FL 320301.

SPONSORED B Y:

73: Am.. 'f!'l/f fUdio'f 1ac1lrriealJ~/.

AWARDS.-

Con,es, ew.rdS w.1I be in ue<1 In eaet
opere tor Clln in aae:t'l 01 tM cont,nente
oClI t.tn;'ed S'I'es, canadian provinces ....
t.....ltorias. and eadl OX country rapl"l
s.ented. A mi"'mum 01 100 0S0lI must br
worked'O be eligible 1(11' QOtllest . ....'os

MISCELlANEOUS RULES;

Work aa many Sla'ions IS PQS&ible on
15-melar phone during tile ,par::ofoad 'otnee
01 al lowable operatlon, ThIl aame at.'1on
may be worked~. Croesrnod8 contacta
wi" noI count Single-opelalor ataliOftl may
opera'e. '0Ia1 0116 IDIl'S. All mulh-opara
tor stations may operate tile anura2~
pe-iod on paoioda must be noIed in l'OU'
Iogtsl and on l'OU' .......,...ry V-. 011
pao iods are I>Q IN. r~n 30 ...._Ift Mc:Il

OPERATOR CLASSES:

lAl Single operator. lingle t,..........t,• .
phone onty.l8l Mult r-opara tor. lingle 11_
mi ll•• phone only.

DISQUA LIFICA TlONS,

Omission 01 .ny requirecl en'ry lorm
operating in e.easa 01legal power. man,p
ulltlng of contest lCOIes or t,,,- te
acIli8Y8 a scora adY.ntsge, or fallule te
omll duplieata QOtltacls wIlicll -...ould r.
duce the oYer.1I aeora more than 2% an
all grounds for Immao:l,a'a d.aqualihcl
lion . Decisions of the QOtllesl eorrvn,ttao
are final.

FINAL SCORE;

Tota lOSO polnts limes to ta l multiplier
points equa ls claimed SCCf"fI.

EXCHA NGE:

Sta'iOnS ""tl'lin tile cont,nental oClI Un.,ed
Stat.. and Canada tr-.nil an RS repor1

and atala. ,"Oifi".:e. or t..,tory. All OInar
Slahons. inefU<l;ng Al.asl<.I and H.w,,~

transmit RS repon and OX country

CONTEST ENTRiES.

Each ent ry must inch.cle a contest 1011. I
dupe sheel, a GOn,es t summery. and multi
pli'" cheekllst We .eeomrt>llf'l<l thl ' eon
testants send for a copy ot the corlleal
forms. Send a" SASE '0 the contest ad
dress lis, ed below.

3RD ANNUAL 75-METER
WORLD SSB CHAMPIONSHIP

OOOOZ to 2400Z
January 8, 1984

CO NTEST DEADLINE;

Each entry must be pollmarked no I.tao
tllan February 12. 1960/.

POINTS:

5 0$0 pointa for QOtltacts willl WNE at.
tions located wi tllin 'Ile QOtl',nen'al oClI Uru l·
eel States and Canada. All OIllao' con'ee"
scora 10 pointa eaeh. lIsl POints 1(11' eaeh

contact on your IoQ ~a).

MULTIPUERS.

I multiplier polnl is ..rned lor eaeh US
etaee. oClI ...... imum (a Dlst'iet of Columbi.
ccetect may be substiluted for. Maryland
multiplier), eaeh canadian prOifinee or te..l·
tory ll3 ma.imum~ anCl OXcountry (a.clud
ing the continental US and C.nadal

AWA RDS

eontast awafds will be issued in eacft
Operl'or clan In .acft 01 'he continental
oClI United States. C.n.dlan pr(lYinees a nCl
territOliea , and eacn OX country tepre
aan,ed . A minimum of 100 asOs must be
wo'~ ed 10 be eligible tor contest a wards .

CO NTEST ADDRESS,

To obl.ln e nlry IOIma O' to subm i, an
antry. ccnt ect. 4Q. Met8f Conlea!. Den"ls
You nke r 1'01 1061. • 32til SI. lh St 'ee1 East.
Lanc..tar CA 93535.

om" dupllea ta con,eeta whiell wou ld .e
duca ,he oYerall aeora more 'han 2% a ' ,
all grounds 'or immed,ata d,squ.llhea·
lion. Dec'SlonS ot tM contest eomml""
Ifa linal,

n,on 0 any ,equ r e ntry OIm,
opera ting in e~cass o llegel power. manip.
ullHng 01 con,est sco,es 01 Hmea to

RESULTSaehl_ a seeee advant.ge, or ta llura ' 0

RESULTS
BERMUDA AMATEUR
RADIO CONTEST 1983

"'GJU><S zeezoo
1983 NEW JERSEY aso "".....

PARTY VEJJSZ 21.730

Top N_ J araay Slallons ..-
V"",, 1,001,160

KC2ME 36.816 "MAO' "".-<>ZW ,..cee
W2XO 22.... W.Ganna"t

WA:N#JY (mulli-op) ,.,,. OUOK "...,
WA2\JOT "... "'"0<A200W 13.545 W"" 151.750

W4HtR en"""Top Oul-ot-steta SI. 11ona

"''''
,..,.,

N30AY ,,,,, KAICNI 'ecce
WA2WOTI3 "OO KE1E ,.."
"'''' ".. W'DQ '<I''''N1PLJ1 "" .....Sl """"..."" "'" ""'" io......" ".. """" "".,",. "'" "BNC '200
WA3UNX "'" · ON wl.....

CONTES T DEADLINE:

Esch entry mus t be postma 'ked rIO la te'
lhs n Fe brua ry 12. ' 984

DISQiJALIFICA nONS:

Oml ! led

tory C13 11'\1l1.1I'I'lUm), and OX country ce.clud
Ing U. cont.....ta t US an<! Canadl~

FINAL SCORE:

TOI a l 0$0 polnts limes 101al mull,pl,er
points equa ls claimed SCOla.

CONTEST ENTRIES-

Eacll entry muSllncll,lde a COOles, too. I
du pe sheet, a contest summary, and multi·
pller chec~list. We recommend Iftat ceo
testants send 101 a copy ot the COOlllSt
rorms, Send an SASE '0 the ccoteet ee
dlllSS lis,ed below.

Cer1iliea'", wm be aWI'<1eCI '0: the
higllee,_ ing ,Iool.-opar.tor ,t.tion in
each ca,egory from .-en ARRL seellon
I nd DXCC CO\ln,ry; top mull>ogerllOJ en.
Illes In eaeh ARRL diylalon and Neh eon.
, Inenl; . nd addl 'lonal anl.lea as partlclpa·
'Ion w. rr. nta. VU.I ARRL en,ry ecect.
, Iona . nd diaquaHfieationa apply.

MISCELLANEOUS RULES:

Wor1< as many "ltionS as poss lbla on
4O-me1ar phone du,lnog the apar::ltoed ' Imes
01 I IIOWlbla operl'lon. ThIl alme a'ation
may be wor1<ed onca. Croa.amode con,acta
will not count. Single-opera,OJ at.tiona may
operlte I tota l 01 16 houra. All multi-operl·
'or stlliOlU; may opera'e the en',re 2-.oour
per;od. OIl perio:la must be noted in .,.",..
Iogt$) Ind on you< surrrnary "-1. OIt
perio:la ara I>Q IN. /~n 30 mmure. N<;h

EXCHANGE:

WN E stationa (InellJdlng KH6IK L7)
aend RS(T) and 'tate or pr(lYlnce. OX ala·
t iona sand RS(T) and aerlll numbef
allrling with 001. M" IUme 'nd ,eronaull
eal mobi~ alahona aend RS(T) ,nd ITU
' eglon P. 2. 3l- Novica . nd TtehnlClan I la·
liont ,Ign IN or (f as .pproprl.le.

73: Am8'"", RIIdlo ', T.ctmlea l J(xm181.

OPERATOR CLASSES:

lAl Single opera'or, a'fIIll8 tfinstr\llle.-.
phone onty. (81 Multi-opera tor. SIngle tr....
moll•. phoneonty.

SCORING;

Counl 2 poln,s per phone 0$0. I polnl l
per ON 0$0. and 8 poln'l lor 0S0lI with
US NoYIee or Teehnlel.n a,a,iont. Mulll·
ply the OSO poln.. by the ,otal number 01
US "II... Canadian eall ...... exec
counl.ies le~eepI US and Canada). .nd
ITU regiont (maritime and _onaulleal
mobiles only).

ENTRIES:

0I11e1.1 Ioga and anlry lonna .re reeom
me..ded .nd afe ....lIabie from ARRL
MadQUlrtln lor an SASE or 2 IRCa. Logs
musl Indiea,a "me ,n GMT. mode. eau.
and a~ehange f(ll' .-en 0$0. Mulhpl....
should be clNrly ma.t.ad In Ille IoQ the
first time WQI'I<ecI. Enl" ""Ill ml)I'e lhan
500 0S0lI must Include erou-et>eek
",,'s. Ent. ;.,. muSt be poatmar1<ecI by
January 11 and add.lIHlId 10 ARRI.. Noolw·
loolonCT06111.

EXCHANGE:

Stl"(11'''' ""INn t.... conl,.-tal oClI Uruteel
Sta,.. and Canada ,rat\Sll'lOt an RS ,epon
and atal8, ,"(h4'iOf. (II' '''Itory. All other

• t."ew.... inel""ng AlasI<I Ind Hew"i.
t.anamit RS leport and OX country,

FONTS:

SOSO pojnI, 1(11' contee" w,tll WfVE Sla
t~ loca'eel "",Iltn It'lII QOtltl.-laI oClI Unol·
eel Stat. and Canada. .....1 other oontaeta
*'XIf8 10 poi"'a .-. lJal pornt. tor -=ro
oontae1 on l'OU' IOQ ar-t(~

/JUtTtPUERS.-

1 muIt,pl.. pornl II __ 101 -=ro US
au"•. 4 """MnUm II Ooatriet of Colurrba
oontae1 may be aubst,tulecl 'or . Maryland
muIt,pIterl. aaeIl Cal\ldlan P'OY'nce (II' lam-

3RD ANNUAL40·METER
WORLD SSB CHAMPIONSHIP

OOOOZ to 2400Z
January 7, 1964

SPONSORED BY:

Iny glyltn locallon du.lng lhe con'es'
pe,lod . All ent rants may Ifansmit only one
Signal on lfle al l a' any glYln lime.
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U l./l TIPUER POiNTS

1 mulII"". poonII IS a warded for eacII of

The.a contltletllal Unoted Slates t. DlSlnet of

Coh.n"Ooa contact may be S<i>stlluled lor a

5 aso IIO'IIIS tor conlaclS _II> WIVE Sla

loons Iocaled Wltllltl llle cont_aJ Unoled
Slales and Canada. 10aso poonlS lor all OIli

er oontacts.

MISCELLANEOUS RULES

The same s tation may be WOtMd once on
each band Ctossmode C0l11SClS do nOI
count Single<lpefator sta tcos ma... WOtk 16
hours ma.imum. .....ite rnull,-opera lor sta·

"OtIS may ope<ate lhe enl tre 24-hoot pe<1Od
011 lImes ate flO less lhan 30 mollU1es eacn

and musl be nOIed in )'OUt IoQ:s~

ENTR'" DEADLINE:

All enlt.." must be l"'S"'''''''ed flO later
lhan Apnl 1!>, 1964

Ma ryla nd .....1"p1oer). Canad< an IItO,",'Cesl1. ,
nlor_. and OX counl"es worI<'!oJ on NCh
llatlllle.cluOong US a nd Car'l8da~

" NAt POINTS

Toral OSO POInlS lImes IQlaJ mU'hpl.-s
(lQUiI~ claImed~.

CQNTEST ADDRESS:

RTTY Wot1d CIIampionshIP. CIO The RTT'f
~. PO Box RY. CarOl ll CA 92007.

DISOUALIFICAnONS

0m,SS oon of lhe requi,ed enlty lorms ,

operat ing in ".cess of 19\)81 powe<. ma ni»
ula hng scor"s or times 10 a cn,eve a score ee.
vanlall". '" fa ,lure to "'lIIl duphclI le conlaclS
wtnch WOOJId ,educe lhe OYetall score more
than 2% a te a ll grounds to' immO!doate dIS
quahhc.ltlOtl. Decisions of lhe con!esl (QI'I'Io

""uee a re Itnal.

A WARDS.

CoNesl awards Wtli be~ in each en
l<y category and opeta lO' class in eacII CIlII1e
US gil dlsmClS and Canadoan "".,,._oc:e&IIe<.
nlO'oes, as well as in each OX counl<y reve
__till Olher lIwardS ..-y be ISSUed at tile
dlsc;te(1OtI 01 lI'Ie _ aros comn'IIllee A ....

........ 01 2S0S0s musl be \IIO'OfI<ed to be el9
ollie tor awards.

CQNTEST ENTRIES

Er!lnes musl include • UQ<a"' ''' log tor
eacII Dan<1 • dJpe Sheet. a SUtI'I'tIatY _ . •

multopl"" checklIst . and a list 01 eQUIPffIlII"II

used ContestanlS are asked 10 MII'ICI an
SASE to llIe contest address 10' CIltoeaal
,~

•

3RD ANNUAL
RnY WORLD CHAMPIONSHIP

OOOOZ to 2400Z
Februa ry 25, 1984

SPONSORED 8'1'

13- AirYI_~'s T«ItnicaI~
III'ld The RrT'f Joumal

QP£/lATOR Cl..ASSES

~ SongIe operatO'. single tt_ter. (BI

MultKlpe<.lor. a.ngle t tansmollet.

OSOPOINTS

ENTR'" CATEGORIES.

lA.l Songle band. (BI Allband, 10.a0met~

EXCHANGE:

StahorlS wlltlln llIe 48 conttnenla l Unoled
States and Canada mus•• 'ansmil RST and
s late or ptOVOnc&'lernlO<y. All OIhets must
!tansmol FIST a nd coasecutwe contact.....

OX W tNlX)W

SlallOtll ate eoxpected to eeeeoe the OX
......- II'QITl 1B25- IBJO M Hz as mutl.lillty

~~ 1(lptWId oper.lDIS. SlatlOtl$ in The
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ttois ~Hl tti\li ._M 01 tile band. Dunng llIe
contes!. .11 WIVE $l.IK'ln$ a re tequested 10

utllile onty l flo!Ml rt~ Itom
1.8Oll-Hl~.nd 1&..1O- 1.9lXl MHl.

CONTEST ENTR!ES'
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~ tor 100 or more contacts, a contest
summary. 1II'ld ......lIlp1oef' dWlCI< Sf-'

ENTRY DEAOUNE:

All "'" must be postl'n8l1<ed flO Iala
!han F 19. 1Q8.t
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CoNesl a wards WIll be iSSued in each I!tI
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acnoe-e a score aa-anlage, 0' fai ls to omit
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tesl comn'IItlee are fInal.
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WORLD SS8 CHAMPIONSHIP

OOOOZ January 14, 1984 to
2400Z January 15, 1984

SPONSOREO 8'1',

ENTFrY CATEGORIES.

lA.l Single ope<.lor . SIngle Itansmolter .
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and OX countty

FINAL SCORE,
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IIOInlS (lQUiIts dlIlmed_,
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l1'tI! Q(Jnf,nentai Unoltlll SI.Ies. .a ma.im"m
'" D!slnct of Col....... contact may be sub
Sl,tuled lot • MaIyIand mull lplieo1, each of
The Canitdoan I)I'OWItIOlI$"Iemtones (13 m;u.

.......... III'ld e.d'I OX(:(IUtIlry outside tile con
1011l1fUl 48 UntIed Slales and Canada.
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COMMUNICATION SERVICES TUCSON RMRTEUR PRCKET RRDIO

_n,

• iQOo page ....,....." ""'" !oO poge, ....,..Iy ,IIV>ttOted conolructlOn wrtoon - 1f"Odo,ded1

• _ 01 r_ "'K. Ote ... tI>e l>eid~

• fo<bo<IogfOUf"O:l. ..... IIatn Ilodio (Jull,rond AugI1Ol, tll8l )ond 71 M i ' .. (S.~_ ond
O<t_. t 96l).

• Support t~"9" PSI\ TAPR. bH"''''''''y ........Ie n . r "''''''9 " ......-,........ 01 ow' SOO
""""t.Uf. UIOI1"...de '
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__ ' 0 ....... "" _ ....-., ...... 10 •
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from page 6

GEITINGINTO
THE HAM BUSINESS

editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

tat business can find a wide
variety of them where a knowl·
edge of electricity and radi o are
a help. Some hams have set up
telev ision repair benches in
their homes and make a very
nice piece of change. II's a good
cash business. Not a few have
gotten into f ixing mrcrcccrnout
ers, and that could certainly
develop into a huge business.

Some keep their eyes open lor
products which might be of par
ticular interest to hams ancl be
sold via mail-order ads in the
ham magazines. Mail order is a
clean, fun business. You're your
own boss (unless it gets too sue
cessful) and it takes almost
nothing to get started.

The growth of technology is
opening more and more small
business opportunities all the
ume. But you have to keep your
eyes ancl mind open to spot
them. If your eyes are on your TV
set, with a six pack and a bag of
Dori tos at hand, you're going to
spend much of your life grum
bling about not having enough
money.

Computers are complicated,
but if you passed you r ham U·
cense honestly, you' re hal fway
along toward understanding
them. There are so many oopor
tunlties in the micro f ield that it
is shameful. For instance, may
be you don't know It, but there
are, even at th is late date, vifo
tually no manufacturer's reps In
this f ield. That's right , there are
over 450 manufacturers of rm
crccomooters. all desperate for
reps, and absolutely none are
available. That 's a need for over
6,000 reps right olt the top.

What does a rep do? A rep
acts as an area salesperson for
a manufacturer. He goes to me
factory for training on the prod·
uct and its sales. Then it means
gett ing his butt into every store
selling computers in his area
wh ich cou ld be fa irly large, If he
can handle it.

Does it pay? Well, I have
known a lot of reps ancl most 01
them used to drive cecurece.
Now they're more into BMWs
and Mercedes. You bet it pays,
10 percent is the norm. Heck, it
you only have around twenty
stores you cover and each sells
only one of your computers a
week, figuring the wholesalE
price around $2.500, that bring~

you a tidy $21,650 a month. Got
Iy, Ihat would even cover YOUI
gas costs, eh? A real hustler car
obviously do a lot better thar

POVERTY·STRICKEN HAMS

Now and then I get a tetter
from a reader whimpering about
the price of a subscription or
moaning about the high cost of
ham gear these days.

As I read Time recent ly, I
came across a big artic le on the
bonanza In home protection.
He! On at least two occasions I
have edi to rialized at length on
the opportunit ies for hams to
get into this business. II' s a
natural for gelling started In
one's spare t ime and doesn't
l ake much more than the aver
age ham smarts.

Maybe a dozen hams have
grabbed my lapels at hamfests
to tell me that they took me
seriously on this idea and have,
as a result , done very well. Some
of them have built up large
businesses with dozens of em
ployees-salesmen, installers,
and soon.

It's an easy business to get in
10 because there are several
firms serving it with mail-order
catalogs of the devices and irt
formation you need. Of course
the business is getting ever
more sophisticated, with radio
alarms, slow-scan surveillance
systems, and so on. That makes
it a lot more fun than just putting
In some switches, wi res, and a
big bell.

But the ham who wants to get
into some sort of entrepreneur-

Apple, too, started in a garage.
My publiSh ing business started
in a bedroom in Brooklyn.

Christmas has all sorts of
possibili ties. It 's too late this
year, but maybe if you get start
ed planning some special ham
Christmas cards or ham jewelry,
you' ll be ready for 1984.

All is not croissants with run
ning a business in the home. ln
deed, you can easi ly run up
against the government bureau
cracy with this. It seems that
many cities have rather restric
tive rules covering businesses in
lhe horne. A recent case in Chi
cago hit the papers when the city
declared it illegal for people to
use a personal computer in the
home for business. And that
would include writing articles
for pay. If you have such a law in
your town, perhaps it's time to
get it changed.

Between amaleur radio, se
curity systems, and small com
puters, amateurs couldn't ask
for better opportunities to get in
to small businesses.

What to write about? Good
heavens! We need art ic les to en
courage amateurs to get involved
with new facets of the hobby.
AnY is still, even after all these
years, in its infancy. There are
dozens-no, hundreds-of reeo
ad AnY articles. OSCAR is ex
tremely underwritten. And the
most desperately needed area
of all for articles is ham clubs.

Clubs are the strength and
the backbone of amateur radio.
It's up to our clubs to get young
sters interested in the hobby.
It's up 10 the clubs to have
classes to train and license 'em.
Clubs srccio have a wide range
of activities 10 build up ham en
thusiasm tor the members.

Just imagine If your ham Meetings must be fun, even if
shack was a business instead of they include some code prac-
a personal expense! Well, il you lice, a theory discussion, a
are one of the handful of pea- speaker, and a minimum of club
pie who managed to learn to business.
both read and write in school, If every club meeting started
this blissful state might be with a short code-copying test
achievable. at 10, 20, and 30 wpm, wi th a

I got into the nam "business" prize for the winners in each cat-
some thirty years ago when my egory, code might turn into be-
enthusiasm for amateur radio- lng fun. Some members might
teletype got so out of hand that I even do a bit of practicing be-
started a monthly newsletter on tween meetings in order to get
the subject. This initially phil- an edge.
anthroprc euort quickly became exe-s should have a chance
commercial as the demand for to Infect others with their par-
the newsletter grew from the 400 ticularly virulent sickness. Ditto
I had envisioned to over 2,0CXI. contesters, certificate hunters,
Philanthropy is line-in mcoera- and all the other fanat ics we
lion. breed. Club meetings are the

Suddenly I was in the news- best time to both enjoy and nur-
letter business as a s ideline, ture these pecullarltles.
putting out a monthly pub- There are so many exciting
lication. That meant I had to things going on in amateur radio
have an office in my home 10 that a writer should be able to
Iype up the material, draft the turn out one or two articles a
diagrams, and take Ihe photo- month. Some experienced writ -
graphs. 11 also meant that I ere look for amateurs who have
could expense my ham pur- built a small construction proj·
chases, now part of a part-time ect . Obviously an article should
profitable business. be written, but more often than

There are a number of ways to ncr. the builder is too busy, so
get into the ham business to- he needs the help of a "orotes-
day, with the reta iling of ham stoner,"
gear probably one of the very Another area for making mort-
worst . Better to think in terms of ey in the hobby is the ceveroc-
writing articles for ham maqa- ment of some small product or
zines such as this one. It was my service which can be sold via
AnY column in CO which lever- mail order. Incleed, many of the
aged me into the editor's chai r larger firms in the ham business
there. And that paved the way got started that way. Electro-
lor me 10 start 73 f ive years later. voice got started in a garage.
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scriplions (surface mail) is $25
each.

Yes, I'm taking a beating at
that rate, but I look at the bright
side of it. With the apathy in
amateur radio today, how many
bucks can I lose? Maybe a oce
en of you will probably have any
feeling for how happy such a gift
would make a fore ign ham
particularly one behind Ihe Iron
Curtain where they can't
subscribe even il they want to
because they have Funny Mort
ey. I'm not worried.



new porches, repairs to clap
board, and so forth are needed.
The retiree with skills can get
work any time.

So leI's stop with this non
sense about ham gear being ex
pensive. Ba loney, iI's a tentes
tic bargain compared to fi fty
years ago-even twenty years
ago. And magazine subscrip
tions are a steal. Lockie here,
your damned five-cent ice cream
cones of a few years ago are a
buck now. Your lousy 37-cent
cover price magazine shou ld, by
the same token, be around $7.40
instead of a crummy $2.495.
Stop Whining.

Subscriptions that were $3
back then should be around $60
now and they're a miserly
$19.97, so what 's the beef? And
you get a whole lot more maga
zine for your money to boot.

that if the product is good and
the factory support is f irst rate.

Maybe you aren't looking for
the big bucks. Okay, in addition
to those 450 micro manufactur
ers, there are another 2,000 man
ufacturers of support products
accessories, software, and in
formation. Every one of these is
an opportunity. Of course most
reps take on a bunch of small
non-competing products as well
as a major. After all , once you're
in the store, the hard part is over.
And one good seller will make it
a lot easier to write orders for
other products.

Another nice home business
is gathering information and
putting it on a computer as a
data base. We are coming to a
time when we are going to be
able to find just about any infor
mation we want via the tele
phone and a computer. I may
want to know how many PBX
systems the re are when I am
contemplat ing a new product.
Okay, I' ll be able to dial up a ser
vice somewhere which will tell
me where to find that data, and
then I' ll dial up the data. I' ll be
able to get it in seconds.

Now is the time to start re
searching and entering this
fa ta, How many businesses in
amertca have bought office cop
e ra? How many firms are mak
ng modems and who are they?
Jata Is increasing in value, so If
fOU pick out some niche of your
own and start your data base,
fou'll eventually have a
narketabre product.

It's a frame of mind. Every
vnere I look I see opportunities
'or new and profitable bust
teases. I'm putting together
:eams to start at least a dozen
'ight now and some of them
lave the potential for growing
nto whole industries. Other
ieople can 't find anything to do.
f I had another 200 hours a week
available, it wou ldn't be enough.

Even so, I st ill get on the air an
lour or so a week. That short
schedule doesn't give me the
lme II takes to do an effective
ob of Dx-huntfnq, but then what
I silly way to waste a lifetime! I
jet my share of OX, but most ly I
ust sit and chat, often f inding
lome extremely interest ing peo
lie to talk wi th. Like the chap
vho designs fountains. Now It
eally never occurred to me that
here were people who spent
heir professional lives oeercn
ng fountains. There are, and
me's a ham.

Of course you have to ask

about a little more than what rig
your con tact is using-with all
due respect to the manufactur
ers, who the hell ca res? Or won
der about the weather, which
most of us have all the time.
What's he do? What's he inter
ested in? There's where th ings
could get Interest ing.

Getting back to making mon
ey, it 's on ly your not taking the
trouble to think about it and do
something which is in the way.
It's out there- lots of It. And on
almost any pretext, people wi ll
th rust it at you.

The people who reauv have it
made when it comes to making
extra income are the retired!
They have time and a half on
thei r hands and a lifetime of ex
perience avai lable. There are
probably dozens of fi rms around
which wou ld be interested in
getting work done at home on a
contract basis.

The ret iree who was In adver
tising can get any quantity of
work he can handle. If the per
son has learned to write, there
are needs for wri ting about near
by interesting people, activities,
and so on. Radio stations need
part-time writers. Newspapers
d itto. Companies need spec
sheets, promotions, and so on.
It' s end less. Few of us manage
to get through a li fetime of work
without developing some mar
ketable skills. So market them.

Now and then I hear someone
complaining that there are no
openings in his area. Balder
dash! If you have a skill that a
fi rm needs, you make the open
ing, you don't walt for it. Oh, this
takes a bit of research to find
some of the weaknesses of the
desi red fi rm that you might be
ab le to help with. But if you
come to them and point out the
reasons why they can't afford
not to hire you , no opening is
needed.

There are certain ski ll s which
are of lifelong value. Salesman
ship Is one, and it's not that ott
f icult to learn. My firm needs
maybe 50 more salespersons.
We'ye been scouring the woods
of New Hampshire for months
looking for non-smoking sales
people. Bookkeeping is another
road to the gold.

No painter, electrician, plumb
er, carpenter, or so on will ever
be short of work in this part of
the country. The paint peels oft
the houses as fast as you put it
on. The pipes freeze every
winter. The wi ring gets gnawed
by mice. And zi llions of shelves,

before foreign broadcasting
moved In. And it was before the
phone ops rose up against the
ARRL, formed the Nat ional
Amateur Radio Counci l, and got
the FCC to okay a 40m ham
phone band over the battered
body of the ARRL, which really
took a beat ing at the time.

Nope, 40m was a CW band,
pure and simple. Everyone, and I
mean everyone, was crystal
con trolled, since this was before
the Invent ion of the vto. It was
different f rom today and it was
certainly fun. But we can't bring
back the old days, we can just

• remember them.
During the heat of the CB

craze when more and more of
them were buying sideband rigs
and slipping up above the legal
channels, there was hysteria in
the ham ranks that these tur
keys wou ld move into 10m and

A LOOK AT PIRATES take over. I tried to reason wi th
Bootleggers, as we used to these Chicken Littles, but the

call them in the early days of League was sending their HQ pro-
amateur radio- pirates today, tessronats to hamfests preach-
or "Slim" as some DXers log 'em Ing panic. The feared invasion
in- have been with us since the never came off, of course.
very beginning. In fact , those of The CB magazines could have
you who have been reading 73 raised hell w ith us if they had let
for a while will remember that their readers know the real situ-
the first transat lantic ham can- ation. The fact is that amateur
tact was made by a pirate! radio has virtually no defense
That's right, we've never found against pirates these days.
out who made that f irst big one! In ye olden days, there was the

Now that it's so incredibly terror of the Radio Inspector.
simple to get a Novice license, That was followed after 1932 and
we don't have the number of be- the formation of the FCC by the
ginner ham pirates we used to. fear that an FCC van would j)ull
The first t icket used to be about up In front of your home and an
equivalent to our Advanced- inspector woul d demand en-
class li cense, a fact wh ich en- t rance, arrest you, and conus-
couraged newcomers to get cate your equipment. This did, on
their code practice on the air. rare occasions, happen, so it
Remember too that about 90 wasn 't a totally unfounded fear.
percent of all ham contacts in The situation today is com-
those days were on CWo pletely different. Sure, we sti ll

That heavy percentage of CW have laws requiring licenses to
contacts may help to explain to operate, but we have an FCC
some newcomers (those of you which has been slowly emascu-
licensed after 'NINII) why so lated by laws protecting the guit-
many o ld-time hams are so ty and a decreasing amount of
bound up with the importance of money with which to work.
The Code. It really was, at one The ham bands are the best
t ime, important , and o ld ideas policed of any radio service as a
die hard. result of our own self-policing.

My own stratagem, back in Thus the few FCC monitoring
1938, was to pick a call which stations left seldom bother to
li kely had been issued but which even tune a ham band, much less
had not yet come out in the sit there tak ing bearings on
Cal/book. Yep, the Callbook was potential pirates and trying to
around then, too. There was a ll track 'em down. Sending pink
the fun of making contacts and slips to erring hams doesn't
tal king with people, with the on- make money, so it doesn't hap-
ly serious loss being the QSL pen much.
ca rd. I hung out on 4Om, along A pirate really has to cause a
with about 75 percent of all ham- lot of t rouble before the FCC can
dam. That was the big band in get any action. Of course if the
those days. Of course, that was person has gotten a CB license,
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then he's meat for the FCC
grinder if he ventures onto the
ham bands and actually gets
caught red-handed.

About the only thing we have
going to- us to keep the pirates
olf our bands is their ignorance.
Anyone with a good knowledge
of amateur operat ing could
make contacts for years, work
ing Ox, working through repeal
ers, and so on. Who's to koow ex
cept a QSL bureau somewhefe?

Of course getting certificates
might present some problems,
but then there are obviously go
ing to have to be some sactl
trees made by people wanting to
avoid even the Bash Instant
memory system of getting a
ham license.

Successfu l pirates have to
change calls periodically, be
evasive when talking about per
sonal matters, and not be too
blatant about their antennas.
Local hams might eventually gel
curious if a 1()().foot tower with
a tour-element 20m tutl-eizeo
beam is swi nging around their
neighborhood.

Other than by a gross unta
mlliarity with operating, there is
virtually no way to spot 2m mo
bile pirates. There are so many

operators there without even a
vague understanding of theory,
so a profound ignorance of erec
trcoics would never be oreccv
ered

Then we get to the never
never land of marine operating.
Once away from land and out of
the f iendish clutches of the
FCC, who is going to say boo
about using the ham bands?
This is why such a high percen
tage of the marine ham stations
are pirates. The ITU, from
whence all this stems, has no
real laws, no police, no monuor
ing, and very little inf luence.

Then there are hundreds of re
ligious groups in smaller coun
tries who use the ham bands to
keep in touch wi th each other.
Many have even been Issued
ham call s. These are legal or
rates, sort of.

I haven't even hinted at the
fun thai many licensed hams
have by us ing bogus OX call s. I
watched a K2 one lime sign a
very badly needed OX call in or
der to see if his rig was working
out. It was and the pileup last
ed for two hours just from his
one CO whi le he sat back and
guffawed.

There are some hams who

poin t out that if it weren 't for an
occasional lark like this, the OX
chasers would go stir crazy.
They need an occasional panic
like that to keep fil. And remem
ber the old OX-chaser adage
-take no chances; if it sounds
like a pirate, work it as !ast as
you can, just in case it isn't.
Work 'em first and ask ques
tions later.

Which brings to mind the an
tics 01 several of our more
revered OXpeditioners. uke the
chap who sat in a hotel In Casa
blanca and signed the call s of
several very rare nearby African
coun tries, making everyone
happy. His cards counted for
those countries, naturally. Once
he paved the way, another OXer
did the same thing from Mauri·
tania, and I have his cards from
a half dozen countries to prove
it.

Those adventures brought on
Mr. Big of OXpedil ions. I don 't
know that he was ever at any
lime in the country he c laimed,
and I do know of one operation
where he was 12,000 miles from
where he said. And, yes, most of
his QSL cards count for ARAL
awards. Now that 's pirating on a
grand scale. This chap bragged

that he was making over $50,000
tax free a year just from DXer
donations and I have no reason
to disbelieve him.

The drug business in Colom
bia and other South American
countries has leaned heavily on
amateur radio. The equipment is
cheap. It's available with no
questions asked in any quanti·
ties. The ham bands are, !Of the
most part, fairly qu iet outside of
the US and Japan. And 2m-my,
00, my, a wasteland in many
areas of the world. So these
chaps buy HTs in large num
bers, repeaters, the works .

Of course, 1 can understand
the dealer's problem. How can
he tell that II isn't a ham buying
the equipment? The fact that
the chap knows nothing about
what he is buying is certainly no
clue, right? But when he pulls
out a six-inch roll of hundred ool
tar bills to buy 25 HTs and a re
peater, one might expect some
hint of question to arise. It
should get even more curious
when the chap doesn't demand
a 20 percent discount but is
satisfied to pay the retait price.
There was a ham who did that
once, but he died.

Are we okay on pirates now?

(602)998-1151

* Circular LED
Display* Optional Digital
Display* Optional Serial
Interface

* 12 vee Operation
* 90 Day Warranty

---_ .-
•

5540 E. Charter Oak,
Scottsdale, AZ 85254

MON., TUES" WED., 10 - 6
THURS., FAI., 10 -8 SAT. 10 · 2

CORSAIR SPECIAL OFFER

Buy Ten. Tee 's Fantastic HF Transceiver . and gel

1) FREEl Your cncice 01 IF Filter tra m Ten-Tee ,

2) 30 Day Money Back Guaran tee '

--EXC LUSIV E WESTECH BONUS-,

3) FREEl Model 220 tst I F Filter t e- ccre. 24khZ)

ALL FOR ONLY $1 019

IIcx.rn! 2M, ""lSOUl! ISU I'I.AlA
","Ul,IlIlGH. "'" ,~

1"211U-1~

DIRECTION FINDING?

WESTECH ELEC TRON ICS is your deBler for Ten-Tee. Arden. A tron. Hy-Gam.
CUshcral l , Bul/ernu t, Bencher, VibropleK. Nye-Vik ing. MFJ. Daiwa , Kantron ics, DrgJma K.
and more Free Shipping (UPS brown ) on prepa id orders (Cash ier's Check/M, O.), Prices
and avaIlabilit y sutnec t to change; please call fo r IBtest m forma/ion.

New Technology (patent pend ing) converts any VHF FM receiver into an advanced
Doppler Direction Finder. Simply plug into receiver's antenna and exte rnal speaker
jacks. Use any tou r omnidirectional antennas. Low noise, high sensi tivity for weak
signal detection. Kits from $270. Assembled units and antennas also available. Call or
write lor futl details and prices.pDOPPLER SYSTEMS,

* Doppler Direction
Finding* No Receiver Mods* Mobile or Fixed* Kits or
Assembled Units* 135-165 MHz
Standard Range

CORSAIR
2 FREE FILTERS

$1,019

\.::::=i> CALL (412) 733-1555

11 89 .111 5
+slI ip .

IUIII .IIIS
+• ., ip

$2 1111 .1115
+slIip

XenIa, Ohio 45385

TRIBANOYA(OIS
H833SP 3 EL·13' r Boom·21lb

3KW Mao P- - ComPOlCl
HB4 3SP 4H-lg'8"Boom-38lb

JKW Bog Sognal Perlorma_
HBMD 4 EI ·16·5"Boom-Mlb

3KW S1'11I11/y larQ'" TI<Ion

""H83 5T 5 EI.·24T Boom·SO Lb
JKW - THE ULTIMATE'

-SWiss Quads" · Thrusr Bea" " OI · Roto's
Man~ o rh", Mod"ts Ih'a lta bl"

Catl 0 , Wrot" Fo, Compl",,, c",,,tog

FEATURES
• Duat-Dnve For 'rctar BroadlJand _ Machined
Alumin um Boo m·To·Mast And Element Mounts
_ Lightweight Yet Rugged e E~cellent Ga in ,\
FI B Balun (Non Fe",te) Included e All Elemeols
Achlle e Stainless Steel Electrica l Hardware
Included e Air o-erecute Co.u,al Trap Capac·
Itors • P,ec lsion Machined Aluminum Alloy
e EssyOne Ahernoon A$O<embly e l ower Wlnd
Load e UPS Sh,ppable

15 Sexton Dr. ,

"H t F PERFECT MATE FOR YOUR SOllD·S I ATE"

·T" ~iE,:IT" " . AN TENNA
I , '; • , SYSTEMS

"lSO "VAILABlf
HB4 0NL3 3 EI 401,4 Monot>a nd 131111 ,9 5
HB40Nl2 2 EI, 401,1 Monobllnd $250' ,95

1--::::-::::--::: ·· ·SPECIAlS· · · :-7.::::=-;
tty GAIN TttS MU S ,1_"- Irlbllnd $317.13

N_ bplofer 14 1211.1115

ICOM IC·730 IS9S.oo
+ SH IP

'CASH, CH ECK M O . VISA & ~ "'ST E AC"' RD ·
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NO VICE LICENSE STUDY GUIDE
By T imothy M. D aniel N8 1l K

II.,.., is tilt> n""t "I>-h>-dlll,· r~ J\"k(' ll:l,id,' available. It ls ,.,11l1'1,,'h' w ith informati"n 1I1J(~,1 I,'a rnin l/:
~ Iurst> ('{xl,.', has lho., I" t,."t FCC alllll t...rr "'l~1.Jl a!inID and th.· curr" nl FC C a pplieatiun fur"". Thi,
!C"idt, i., no' a 'I' ."t i"nla n, w ,' r memoriza tion course bUI ral l" 'r it '~ ll pha.,ill'S t.... practical . i,lt· of I!'--t•
hnjo( a ham Ii..., " , and p"tt injo( a sta tion on the a ir . It nfl.,,1.' '"hat II.., FCC ."'pt'cts a ~",i<.,,' III k,~ ""
wi thout plj«" aft,'r 1"'-"" "f dull th''' 'I)' . Th<, most •·...rn,ot inf, or mati"n , ti ll a '· lIila bl.. at Ia.'it Y........ 1>Tk,,'.
SG7357 (98 pal/:t-s). •• . • • . . • . . . . . . . . . . . . . . . . . . • . • • . • • . ••• • • • • • • • . • • . • • . • ' ''.9.'1

y"" Dl"'<! the quali ty print tlo ut 1\ dUi'>.' wheel prinkr l'l'Hvid,'\ h"t tl", thollj!ht " f b"villl( ' JIIe milK'"
yo"r wullet wilt , 1'h,- SF I,ECT IIl C1 \1 II\TERFACE, II ' l"p-hr ·,t,,! , 1ot" ', I1· to interfacinj( an I~M
Sd ' ''-'Iric 1i0 \Vrito>r tn yo"r mi,'roU >lllputer, will ¢\"<' y'''' th"t ' 1" " lily "t a frad ion "f till' pri.,,·.
(;enTj(t' Y"u n lo(, {"{>- a nth"r "f "il"I",,,,1 ,\!i'T'''''''''I>Ilti ",I1 malo("1.irl<;~ p"pula r " Kil oba" d Kla~~roo","

,",rie;, offers a Iv....,·." ...t al t,·rnal i." til h"yin~ a dah y wn....ll'rinh·r . Th..· SEI.ECTRIC I ~TE IIFACE

indueif-.; step-by-step in,tn,dio'l'. ti]l< on I'urch". inll: a ne-d S.A ''l1ric, inf, "",at ion on "ari'llL' Sl·I,..1 rie
m,,,\<'l•• incl udin l( the 274(}. 2!1.'Il1. a nd D ura 104 J. dr!....r ">£tw,, ,,' f"r 7.l'll1. Illl.'lll. "nd 6"i02 chiT"" t ip.
on int..riacing techni' I'''''', With Th·SELECTRIC I~TERFACE and" 'n..•had.lU<.IJIld in .·k"-t ...,,,i<"I ,
you can han ' " hi l(h_'IUld ity.I,,"'·-c'U<I . ldt.'r-quality prinl..r . 1',"1 11.1, n"t ill,.'I"d..d .
BK73M ues plJo(I."'J) , . • • .. . . $12.!II

THE SELECTIUC INTERFACE by George Young
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TIlE NE\V WEATIIER SATELU TE HA.'-IDBOOK by Dr. Ralph E. Taggart WB8DQT
Here is u.ecompli!'tely updaftd and ~..ditiooof u.e b...t·lIe!Iing WftJt/wor Satl!'ilitf' H"ndbook 
<.'Of1.taioinl[ ail u.e information on u.e most tophistiaIftd and ..£f....-ti.....~I no.... in orbit . Dr.
Taggart has ....ritten this 000Ir: to __ both till' exp...-iKaeed amataLr ...teIlite enthusiast and u.e
1"Il""'"COITK'1'. 11loI!' 000Ir: b an II1.ITOduet>oo to ...tellitl!' .....Ieh!nl[, pl'O\'kling all tho, information required to
ronotruct a complete and highly effective ground station. Sot Just Ideas. but solid hardware dlsiJtlllo
and all tho, ill'itruct:ion~ 10 op...-a'e u.e equlpmen' a re Included. For the thouo.ands of experi
menters "'00 are op...-atinll stations, the book details all pl"OCJl:'ldUT'l'S necessary to modify thrir eqUIP'"
ment for the~ lIl'I"leS of~af, . Amateur ....-t.........1..1h,.. actiVIty rep...,......1lI1i unlqUl!' bll'nd of
intereslll encompa.'lSinge1eetromcs, IDl'teorology and asirollllutics. Join till' pri\"ut>ged f"", in '" atchinl/:
the SJ>"dllCle of ""rth as~ from space on )lQUr own monltorinjo( equipmenl.

KILOBAUD KLASSROOM ~ I I \ I I _ ..

by Cecrge Young and Peter Stark ._ : . ·~L ~t', )-!jJJ ~ ~,..,<
Makes leuning~ fun and -..y. Fim publislwd as a series in KJlobcn,d MkToroll1ptltillg, the II ! [ r )IF·["I i [ i ill
book oombil'8 the kaming of ew.-ntial theory with prltC'tical. hands-on .....po:-r'"K'e. 1ne C'OIIr.le begins Ii I I 'I 1_ 0W000l . I I I '
with buic ekcuonic projects .nd culmll'lllt", In the oonstnx:tion of )"OUr own pJ'Oltrammable r i l to.... ' _" 'lilt Ii l j i •i rI
microcomputer. 1ne direce ill5tnJctional methods of au thors Young &: Sta rk m.~ KI LOBAUD i r , - 0... " I ' I .

_' d L~_L . _. _. , (" , - "
KLASSROOM • simple way fur )"OtI to loCqul1't! .....i u"n '!/;IUUnd in dil(il&l ."l:'rtro~. :;:=.:=- I I

BK7386 (419 pages)•••• • • • • • • ••••• • • • • • • • • • • • • • • • • • • ••• ••• • • ••• ••• • • • • • ' 14.95 I 1II I I'
'II' 'If ' I I 11,I ,r
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GE.'(ERAL LICENSE STUDY GUIDE
By Timothy ~I. Daniel :'I:SRK

Thi't i.~ rompletl!' ~idl> to till' e.,.,...,-a l~. t aming rather than lTK'mOI"i7.jllll: is In.. ....Trl. This
is nut a q uest ion-a nd-al'l!i"'e1" !:'J idl> that "'i llptht,. d.....-t ............ the FCC i.""'-"'" a n..... 1....1. In' I....... Ihis
book "'ill bt> . helpful m""'-"'CO.'. -..fullortll: aft.... a ham upp...Je. to r........ai . Incl ,,," up-to-date
FCC rules and an . pplica tion form. OnJ..r yOU R 'ndll)' a nd talk to the "'-urld.

SG7358 (87 pages)...• . .•. ....•.......... .. . .. . . . . . . . . ~ 56.95

FOR TOLL·FREE ORDERING CALL 1-800-258-5473
WAYNE GREEN BOOKS. PETERBOROUGH NH 03458
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Itemize you. order on a~•• te pleC'e of paper and mail to W.yne Creon Boo... . AI' , Sal.... Pete-.bornul(h. "1I l»'.~ , Be."re to lndudf, ~""'k or di!'t.U«l
.-ndil eIIrd in!OTm.'Ion. tVba . MC OT AMEX --"pr«l. ) So C.O. D. ordr", .......-pted. All o..de-....dd $ I .~ for th..li hook, pootal!" .nd h..>d1ing: $\00 each
addltlooal book; $10.00 prr book lump Ill.. mall . PI-.e alI.........6 ........u aile-. publication for ddl~. que., rdinll: your order? PIrar ....rite to
C...I.....-~ at the atoo.., .dot....
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cred it ca rd order I will receive a free issue
making a total of 13 issues for $19.97

O Chock enclo<>trllMO D MC O VISA D AE

Add ress _

City State, -'Zip, _

Name _

Signatun." _

C" t>4ds L· .\fn1rt> '22. 9 ; '1 lI'. ""iy ( "!' fu..n. J"""',, "" ( "!' ",,,oJ.
FM ",«« """""' U5 ((III '!'. t>oJ,. ( ,os jt<ttdo Jr.... · ~ "" (", "",,,I .

F~ Iti.......J ,,1..- i"""; ' '',
f1~aJ"'· (Wi ..~ j<>, bli'"'"I

73: ....m.I....' Rlldio'sT~ Jou.n.-l-ro 801 931- Fannin,llmle, Sl' 11737

I
II Carda Exp. Date, _

I
I
I
I
I
I
I
I
I
I
I

73: Amateur Radio's Technical Journal
gives you more easy-to-build construction

projects and circuit
designs than any
other magazine of
its kind. Informa

tive articles by the
dozens, on all

phases of ama
teur radio, writ
ten by hams for
hams.

MAXIMIZE
YOUR
OTENTIAl

WITH 73!

1....... '.

,/
II

73 always keeps you one step ahead
with ...
-Scort'S of useful building projects vou'Il
enjoy by the hour.
«In-depth equipment revi ews. guaranteed
to save you time, t rouble and money.
-n Intemational c-delivers all the
facts you need about licensing laws. club
news. contests, and awards all around
the globe.
•DXing-valuable tips for newcomers, the per
sonalities behind the callsigns. what's happening
on the DXpedition scene, and much. much more!
.~ew Ham Bands-c- tirnely reports on the new
\VARC bands. how to modify your rig to usc them.
what to do about antennas.
«Satellite TV-kct.1J up with the technology and all
the latest developments in satellite communications.

nus
- HTn'- with over 3O,OCO hams owning microcomputers.
R1TY is developing a whole new life. 73 gives you more ar
ticles on R1TY than all the other magazines combined.
-Ham Help-puts you in touch with other readers to ~E:'t

hard.to-find parts. schematics, and owner's manuals,
- Contests-c-rules and results keep yOIl Informed about ham
radio's competitive side,

Subscribe to 73 today! We'll keep you involved. informed.
and completely entertained. To order. simply send in the at
tached order form. the coupon. or call toll frw
1-800-258-5473. And jf you include payment or charge card
information you'll ~E:'t a 13th issue FREEl
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THE ELEGANT
SOLUTION...

Problem:
How to get top dollar,
omnidirectional pertorrna
nee, lightning protection
a nd economy on 2
meters?

f
t

//

IRON POWDER and FERRITE PRODUCTS
•

AMI~~_ ~".
Fast, Reliable Service Since 1963

Small Orders Welcome Free 'Tech- Data' Flyer

Toroidal Cores. Shield ing Beads, Sh ielded Coil Forms
Ferrite Rods. Pot Cores. Baluns, Etc .

12033 OTSEGO STREET, NORTH HOLLYWOOO, CALIFORNIA91607

REACH OUT. REACH W-A-A-A-Y OUT
with the

OX HIDDEN ASSET LOOP ANTENNA

This high performance, low-cost, do- it-yourself loop antenna IS

designed for indoor insta llat ion. Ideal for an attic, closet or any
location where space is a fac tor. It's si mple and quick to bu il d a nd
you' ll be pleased with the remarkable results. For complete instruc
tions and d iagrams, send check or money order for $1250 to:

H. STEWART DESIGNS ,'"
P.O. BOX 643 OREGON CITY, OR 97045

PLANS FOR 2 THROUGH 15 METERS• . . . .

. ,
! 7

CONTROL PRODUCTS UNLIMITED, I NC.
P.O. Box 10, Downingtown, PA 19335

215-383-6395 ... 25

The OMS 401 is e complete automatic N ICA D cond~

tioner end repid charger. Never before has t his been
offered anywhere at any price and it"!10 good it's be·
ing patented. N1CAD memory charaCleristics must be
dealt with othe"",i.. your battery pack is not deli ....ring
all it could. The OMS 401 will automatically ",e.. and
rapid cha,ge any t y pe N ICAD pack f rom 1 to 10 cells,

NICAD MEMORY ERASE - WHAT??
• COmplelo eut omet ic optlret ion
• Erases~ Charges~ Checks
• Rapid charges in 35 min. Itypically)
• Au tomatically repeirs shorted cells
• No dan9"rous heat build up
• Fron t penel ..lecl. up to 3 different

packs
• Unlimited battery combinations w ith

progrem modUles luser p.ogramablel
• LED status indicators
• Supplied with unive'sal ez hook

w ire leads

Sptlcify vollege of Senary !'lick! .) w ith o rde•.
O ne program module i nc luded - optiolllli

modulllS $2.25 each.

$89.00 plus $4.00 Shipping
IPA AllSident. add 6% sale. lax)

Now Avai leble-A co mme. clel . e.. lon ollhe GMS
401 . Des!gned 10 charge uo 10 and Inc luding the
comme.cll 115 .olt Nlced pac~l. $139.00 plus
som. shipping end module cost as tne GMS 401.

: ))-/ ,,-@" : ;!J)----- ... -omItJ;-- ·

PRETUNED _ COMPLET ELY ASSEMBLED. FOR ALL MAKES 6. M ODELS OF AM ATEUR
O NLY ONE NEAT SMALL ANTENNA FOR T RANSCEIVERS _ T RANSMITTER S • GUAR '
UP TO 1 BANDSt EXCEL LENT FOR CO N - ANTEED FOR 2000 WATTS S SB 100 0
GESTED HOUSING AREAS . APARTMENTS WATTS CWo INPUT FOR NOVICE AND ALL
LIG HT. S T RO NG _ ALMOST INVIS IB LEt CLASS AMATEUR S! IMPR OVED DESIGN !

CO M PLETE A S S HOW N with 90 ft. RG S8U· 15 2 ohm feed ~ne . end PL 2 159 conn.., IOI', Insulelo,", 30 II.
300 ... l est dec.on end suppo,",-s, cenle. con nec lo. w ith built In lightning e"ute' end ste lle dlsclla. ge •
mold ed, sulod, w u lh."".ool , n sonenl treps I"X6". ,ou just swlleh 10 bend du ll'ed I .... ncell"nl wo.ldwlde
ope. ilion • I •• nsmlt tlng .nd . " celylngl Low SWR oy"," ell b.nds •T.......s U$uelly Nor NEEDEDI Cen be used ..
In...'"'-ed V's . slop","s • In ettlcl, on blJlldl"ll tOpl 0' n. ..ow 1ots. The ONLY ANTENNA YOU WILL EVER NEED
FOR ALL DES IRED BANDS. WITH ANY TRAN SCEIVER _ NEW . EXCLU SIVEl NO BALUNS NEEDEDI

80.40.20.115 . 10'£ mel e, ' 2 trOll' --- 10 4 ft. w ith 90 ft. RG5 6U • connector _Mod.1 998BUC .. . $ 99.915
40.20. 115-10 mea, __ 2 tr OoP ··· 15 4 ft . w ith 9 0 I t. RG 158U • conn ector • M odel l OO1BUC •..• $ '36 .9 15
20_15· 10 mel • • •_. 2 U.P ••• 2 6ft. w llh 90 It. RG156U • conneclo• • M odel 10 0 7BUC $91.95
SEND FULL PRICE FOR POSTPAlD INSURED. DEL. IN USA. (Cened. Is $ 5.00 ..t.e 101' pestoge • clerlcel ·
custOms eIC~'" ord.. using VISA • MASTER CARD . AMER. EXPRESS. Give numbe••"" n, dele.
Ph 1-306.236.5333 9 AM · 6 PM wee~ d.ys. We sNo In 2 _3 deys. ALL PRICES MAY INCREASE . .
SAVE . ORDER NOWI AMentennas 1I"0.ont""d f ot lye•. 10 dey money bec~ trill II •• t....n.d In new condlUont
M ede In USA. F"REE INF"O. AVAILABLE ONLY F"ROM

WESTERN ELECT RO NICS Dept. A7.12 K" erne, . Nebt..~ • . 6 6 641 ...80

Ci~ _

Sl./Prov. _
PClZip _

Name _

Address~ _

Solution:

For more information, contact your
dealer or write for our free catalog.

/.,'/ Butternut 's
If. 2·MCV ·5

"Super Trombone" ®
I with patented

II " Trombone"®
I phasing sections, an

unbroken 15.75 n. all
D.C. grounded radia
tor, pre-set gamma
match, stainless steel

~__ hardware and many
other features .

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

®
BUTTERNUT

• C ELECTRONICS CD.
405 E. Mal1<et St.

Lockh8rt, TX 78644

132 73 Magazine. December, 1983



n ClASSIFIED ADYERnSINQ

.....TEIUALS

Send 10 AdYeftlaing o.p.rtment. 73, Elm 51"". PetertJoOrOuogn NH (l3.458.

SATELLITES

DEAOUNES

Copy mul be~ III~~ by the 5th 01' the second month pte

(;«ling ''''' c:ow.r oa'" II COPY 'I "-;ved Itt. the dNdliroe. II will be Kheduled
10 run I"'" lOllo wl ng montll, unlesa lpecillcllily prohibited by the a<MIrl lser.

COMPUTEA OWNEASI Sl.Iper f\IlW MFJ
122.. CWIRTTYIASCII le rmin. I unl".
5end!receiYi!l CWIRTTYNIC-20 and Cofn.
rnodor.64 scuwere. Full·'eat ured, dilk or
easeette. KantronicS, tOO. !.ow prices,
speedy deli~ery. HUndreds sold Interna·
1I0nally. SASE for details and Cltllog 01
Commodore, Ala rl, PET, ZX-81 , tt, TR~
sollwa.& and accessories. Amal ll'lJ r Ac·
cesso.illS, 6 Ha NeSI Courl, RO 1, Dept.
BB, FI",mlnglon NJ 08822. Te lephone
(20 1~76.2·15S1 , 6:30.10:30 Eastern tlll1l!l.
BNOO19

TS .30S, VFo.23O, $150; A.2den PeS 4000,
S5-32 tone gener.tor, ~; Heath HW·
2036.... rr mike, PS, $l ..S: MFJ-949 tuner,
$flO; MFJ~ Glll ndmIIs ler keyer, sao:
Heath bench VTVM, $40, All excelll!ll'll;
1T\II'lUI1•. Las I<IIITlUll K2SHL. 2!>7 Centr.1
P.rk Willi, NIlW Yorlr. NY 1002..; (212)

.n-2735. BNB01..

WAHTtD: E.rly leleglaph IfI$lf1,I/TII!II'llS for
my collection. Keys, sounderS, eeu boxn,
.egiSlI!lB, meters, and related Items I...
cluding pre.191D paper. LaITY Nutting
WD6QTC, 5957 Yerbll Buena, Sant. Rosa
CA \15.405. BNOO18

WANTED: Mobile housingS lor RCA 700
leri",s.nd GE exEC; GE MASTR lest set:
Molorola HT·2OO ch.rger. Geoff For., PO
Box 2946, Carmel CA 93921. BNB021

LECTRONICS, 1..23 Ferry A~enue, Cam
den N.J 08 104. Telephone (609)-541-4200.
BNB015

CLEANI NG SHACK: Molar o l. , GE FM
gesr, test equlpmenl, misc. lI&ms. SASE
lor IIsl. Geolf Fo .s WB8NVH. PO Box
2946, Carmel CA 93921. BNB02D

NOTRAC ll).METEA FM TRANSCEJVEA
on 29.' MHz, $65.00 .. .CoIllns 7!>S1 for
p.lrtl, seo .. .HelIhlr.lI grkklip meter,
$45.00 .. . BC-l003 mlllllltY VLF.()F '**....
... with compa~libraled OF loop an
tenna (,equires 200 V de .nd llIamenl aup.
ply), $65.00. Trades 01' belli ofll!lfl,. SASE
for lIat of more items. TIm smith N1BTO,
Z7 H.mmolld Street. PO Box 1ll1l4, I0Il.1·
tapoisett MA 02739; (617)0-7589"2.
8N8016

COAOlESS TELEPHONE, 7O().fl. r.nge
wllelllUl'8ll, $66.00... W.lkrna....tyI. FM
lIereo wlheadphor_, SlS.OO. , . ledI' '''
tectOf'l, car .nd horne II.... , .SASE
lor more info and I.I"t diseount 11.1• .
m olELEc, PO Box 1ll1l4. MallapoiHlt MA
0273ll. BN8017

ATTY FOA THE TlI9I4a. Mini memory re
Q!.Iired. Ma rk and space tones ... Internsl
Iy oer-ated in lend modIlalthough an I...
expensiWl corwerter Is nBIded lor receiWl.
$11.95. Ma rk SChmidt, 4661 Lark 0', Beale
AFB CA 9m3. BNBD22

ZEttERSI lN5862A 1&'V, 5()(H'nW, new, 10
lor $1.00, 2S lo r $2.00. Teflon tubing M
g.uge, 10 ft. lo r $2.00. Joseph O'Alro, 201
N. RiChmond AYIt., M. UIIPl1QUI NY 11758.
8101 8013

HEATH HW·12 75-fneter tr.nlCei~er, S50.
A.my EE-8 field lelepOone', $22 each.
Hsrlland Smllh, Box "52, Blrmlngn.m MI
48012; (313)-a44-5042. BNB010

FREE SAMPLEI Buylse lllt rtde •• dlo Ind
compuler equipment In "Electronic Ex·
change." Ads .re 2Oc1word. 12 InUlls (1
year), $12.00. Free ad when you subscribe,
PO Box 486E, Foresl Lake MN 55025.

B''''''

OEALEAS IN SUAPLUS t"t inst.uments,
microwa"" equlpmenl, .nd componenl• .
WANTED: l.te tllSl equipment (H.P., TEl(,
G.R., N.rd• • etc.~ w.Yegulde dl.gonal
coax componenl• . Immedl. le needI: H.P,
K3Il2A, R382.... S382C, 432A.: G.R. 87....nd
900 _In coax Items. Requnl w.nl list

NOVICES - TECHNICIANSII New Gener·
ar-ctaee code ecorse. Unique, progreSSI~e

method hel p$, you mlS te. code quic kly,
lIalll y. $19 ,00 + $1 shipping. F.ee Info.
Simplex, Box 7010, Dept. 73_ 11, Blsmllrck
NO 58502. Don't wllil ! BNB011

PALOMAR ELECTRONICS COAPOf'IA.
noN EQUIPMENT AEPAlA_ 2 lechll, fao
tory-Irained, Fee.t~, experienced.
proI-..lonal. AIIJO ~.,I.ble-P.loma'

equipment ....-Ica manual-eowen 0'IrI!II"

:lO models. CommunicltlOnl 5eNIce, PO
Box 3262, ElCOOdido CA 92025. BNB008

Qst MANAGEA ALIU..™, Beautlll,ll
I<Nlher..gr.lned ¥tny! ling binder lor
diapl.ying 240 of ';'OUI prized OSL card$.
3O-day guar.ntee. $18.96 ppd 01' Mnd
It.mp for Ilyer. W.ller Be.lon W080VX,
3780 ceetue AWl., CleveI.nd OH ....109.

B'BOOB

WANTED; I().to-l IiJNr4ld rllll) dllWl .nd
ZM-3OIURM-90. Run Lawif.Ol'l K1Moo,
Weel Suffield CT oeo93: Q03Kl68-1871 .

B' '''''''

MULTI-BAND SLOPERS'
160. 80 . an d 40 meters

Oulsl...clll'l{l ox perlor~e01 slogers is weU known. _ YO!J Can en·
' joy 2 Of 3 ba..d BlGoStGNAL ,eports! Autom. tic bandswllch,nQ ' vs>r,
low SWR - Co.x leed _ 2k w power. CompaCI ' Grou.. d 01 t ower t e e d
. Ha"'ll l ' om an, SUPPOlt 2S ft , high Or hlghel . En y 10 Inslall • VelY
low prof,I • • Complete InSlluclion• • Immediate .hipment _Che ck Ok
3 BAND SLOPER ' 160· SO. • "0 MeIe rs · 60ll.IOng f 43 lKI In Pf'"
2 BAND SLOPE R·.O. 40Mele,s · " I II . long $ 30.29' tnppd

3-BANDNQTRA'[)IPO!.E 169,8O.40.. -11311.1or'I9 $ 6600 f,tp""
2-BAHONO TFIAP DIPOlE. '0,' " OM _ 8411. long S 49 OD hi pp<!

FOA ADON'LINFOon tt._ and Olher unique .........· send SASE

W91NN ANTENNAS
BOX 393-S MT. PROSPECT. IL 60056

MOBILE IGNITION SHI ELDING. Free
1ll....lu... E.t.. Engl_lng, 930 M.rlne
om.. Port AngeIM WA fii8362. BNBOOlI

ATUS RADIO REP....A- Sptcl. llz lng In
lhe 18l1-2IOx-21Sx. Ftelory-t:••lned.
,..I, '~PfIIlellced, reuonabIe.. Plyne
COtrvnuniclllona, PO Box 9n, Vial. CA
92083. BNBOO7

nMEXISlHCLAlA PrognI.... for Dupe
s.-t, 580XCC, SBWAS. logbook, Anlen
na Deslgn,.nd Beam HNdino- Only $.5.95
uch. Free Informallon. KENTAQNICS,
PO Box 588, Vernon AL~ BNB005

EMERGENCY COMMUNICAnoNS-An
Organlzallonal .nd Operational Hilnd
book, by IOPUR A complete re terence
guide 101' ARES/RACES .nd OIher public
MrVIce g.oupe;. $9.95 plus $1.50 PM to:
FDW Art. , PO Box 2540, Fa lls Church VA
2200t2. rJA resldenlS add 4% tax.) BNB003

RATES

II'ldMdual~.I) . •. • • . • • • • • • • • • • • • • • • •• • • • . • • • •. •. 15c per word
Cotnme!cl.t 5Oc per word

Prepayment by check or money orCltt I' ,.,qui,.., willi your ad. No discounts or
commlulona avall,bI• . PIN.M m.kl)'OUr p.IlymenllO 73. Rates lot mulliple

llIse,lIoM .' lIabie on reqlMSl.

BARTER'll' BUY

ADVERTlSlNO copy

"""-1isillQ must penaill to .....,_ re4iO produo;lS or~. No ~ial
layout. or posilione .'. IIOUltllto . All ~;.ing COPY must be aubmilted rype.
wnltenldolob'. lpeced) and ""'" Inch_lull _ and add,es,. Copy limited 10
100 IIIIOfds, ",.. imum. Count only -.!l In led. Addr...., lree.

73eat1t1Ot ~ty ~1.lng elal". and cannol be hekl responsible for clilims
madt by I ~1_.lJabIllly ..tII be Ilmllid 10 making any necessary correc-
lion in tile , .val~ I........ 73 r__ ,he right 10 'lIjecl any copy (I! l-ell-,-

~.teur Sataillta Rete rance Orblta

05CAA 8 RS-5 RS-6 ~-, ns-s
~'" "" "'. "" ." "" '" "" '" "" "'. Date
•••• •••n ••• ......... •••••••• • ••••••• •••••••• • •••

~, , 8126 'U • 148 ... 1126 '" .182 '" 1152 ,.. ,, 'D' '" 1143 ... • 111 ". 1152 '" 115. ,.. ,, illS '" • U7 ... 1155 '" .142 '" 1147 ... ,
• lIn u . 1132 ... ..41 ... ..n ,.. .. 44 '" •, .... .. .. 27 ... ..21 '" ..21 '" .. 41 '" s, .... .. .121 '" ..19 ,.. ..13 '" ..18 ,.. ,
t ..19 " ..16 '" 1152 '" ..... '" ..35 '"

,
• IIll " .111 '" 1117 '" 1151 '" ..n i ss •, ..17 .. • .. 5 '" '122 m 11 44 '" ..31 rss ,.. ..21 " .... '" 'U' '" IlU '" "27 '" ..

U ..26 " 115 .. '" ..51 m 1124 m .. 24 ,.. n
n ..31 " un '" .U5 '" .1l5 '" .. 21 ... "n ..n .. U" 223 •12. ,.. .U5 '" .111 '" ".. "19 '" .13. 223 '''5 '" ..55 m ..16 '" ..
" "44 ... lIn 221 .141 '" U46 ,U liB '" "" ..... '" 1127 223 .132 '" .U' m .11. m "u U 52 '" 1122 221 lIn '" ..26 m un m u.. .. 57 '" 1117 22 .. UI2 '" un m "" ". ..
" .181 '" Ull 224 U46 '" un '" nil ,.. "" • 185 '" U86 22 .. lin '" .157 '" U51 m "" .ll. ,.. UI1 22 .. .115 '" 1147 '" 1155 '" n

" lIlt ,n ..55 22 .. .... m .1l7 '" 1151 m "" 1111 no .15. 22 .. • 141 ,.. 1128 '" 115. '" "" 1121 '" ....5 225 .12. m 1118 '" .147 '" "" 1127 '" 'U' 225 1112 '" I1n m .144 '" "" 1131 n, 1134 225 11 57 '" 115' '" .141 '" "" Ul' n . 8In 225 un '" un '" U3 8 '" "" .14. m 8123 225 1126 '" lin '" Ill' '" "" .111 .. .111 22' 1111 '" 1111 '" U33 '" "" .115 .. lin 22' us.. 25. 1121 '" • ll' ". "n "u n 1117226 un 255 1111 '" .127 '" n,.. , 1114 .. .112 226 U23 253 1111 '" 1124 '"
,, .UI n '15' 25' .111 251 '15' '" .121 '"
,, 1123 " .151 257 1152241 .141 '" 1119 m ,, 8In " .146 257 8137246 1131 '" 1116 '" •, lin .. .141 257 11212U .121 '" .111 '"
,, 1136 '" .1l5 257 ""241 1112 '" .11. m ,, uu ... .13. 257 115. 269 lIn m 1117 '"
,

• U U '" 1124 25 . .13.. 267 1152 '" U ... '" •, u" '" lIlt 251 .llt 264 1143 '" '112 '"
,.. 8153 ,.. 1113251 .111 262 1133 '" U59 '" ..

n 8157 '" 'U' 251 ...1 268 1123 '" '15' '" n

WYOMING-UTA,H RANCH LAHD. 10
.eres. sea down, S6OImonIIl. FREE Inlor
rnalion, mapa, photogr.ph• . Trade aqulty
fOl' ham IiJNr, horne comput..., teel aqulp.
menl, etc. Owner-Mike Gauthier K8ICS,
9550-8-o.ll.lln Rd., Downey CA 1lO2.-o.
BNBOO1
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YOU EARNED YOUR CALL! PROPAGATION !if' "iiJ
NOW DISPLAY IT PROUDLY

PREDICTIONS ANNOUNCING 73 CLASSIFIEDS
IN A TOP QUALITY

LACOSTE·TYPE KNIT SHIRT. ON YOUR HOME COMPUTER! BARTER 'N' BUY
ONLY $14.00 With your call in rich ern-
broidery. DATE, 15 NOVE"8€ 11 Beginning with the December issue, 73 will accl!'pt

$1.50 extra for first -, ' 11I.7-C" F~UX, 118 SUNS POT NR, 6 8 classif ied advertising. individual and non -commercial, F" , W3NIl .. ILLERSVL ..0 39- 1115" 1!1 76- J 7W

name. Choose
,

]A TO, COPENHAGEN OENnARK 55-~ I1I N 0 12 - 3111E fat es- l~ per word: commercial rates_5Oc: per word:
, 'lJ!tYAl DISTANCE , 6~76 KM - ~02~ .. I _ 3~91 NM Pfepaid by check or money order. Ads must ptlfta in to

from 10 great BEARI NG, 11I4 ,'! amal e", radio products or seNle<ls, and must be su~

colors: rust, ur ~ "' "~ mitted typewritten, doublespace<l. 100 1/lIOrds ma xi·

,Jj "'0"'0 ,. , 121110 19. oil

cream, brown, </1'0</1 '-' 130</1 19 . .3 mum, Include lull name and add'ess in ad: telephone

green, yellow, </12""0 '-' " 00 19. 2 numbe, optional. Copy must be ' eceived in F\!te'-
.H00 '-' 1~""0 18.9 borough by the 5th 01 th8 second monlh p'ecedlng

navy, It . blue, - 0"0"" e. , 160"" 18.2
co....., dale. Example: oeceeieer iuue ad must be In

\ jI/ <11:>0<11 e. , 170" , 7 . I
aqua, white, and 0600 ,., 'e00 1:>. 3 ou, hands by OClob!'!, 5th . Ads ,eceived afle' deadline

black. " 7"'0 ,.. ' 9 .... II . </I will be ,un In the next issue. Di,ect all mate,ial and in·
O800 '"' 200" 10.4

Qui'ies to:Adult sizes only S·M·l ·Xl Club and dealer 0900 e. e 2 100 1O.0

inquiries invited. Please add $2.00 for PIH. 1"0" 13. :> " 00 ,.,
I I 0O 17. 1 23" 0 ,.,

BARTER 'N'BUYMake check or money order payable to:
• fo' V1C·20 (sId. 0' expondedl. 73 ADVERTISING DEPARTMENTCoin Int'l Inc. COM MODORE 64. I: PET/CIlM

Elm Street, Peterborough,
2305 N.W. 107 Ave. '~.

• Co ..e fle 0 ' Disk. only $18.95 p pd.

' .0 . Box 6112. Dept H
New Hampshire 03458.

Miami, FI. 33172 ... 13 PROCAST MilietSvil le, MD 211 0fl Telephone: (603) 924-7138
Allow 4 weeks 10' delive,y f'1. resroeots add sa les ta x -'"

THE
BEST PLACE
To Look For
New & Used
Equipment

Buy-Sell-Trade
Our 4th Year

NUTS & VOLTS
MAGAZINE

PO BOX 1111 -G • PLACENTIA. CA 92670
(7 14) 632·772 1 .... \37

JOIN THOUSANDS OF READERS
NATIONWIDE , EVERY MONTH

U .S .A. SUBSCRIPTIONS
s 7.00· I YR. 3RD CLASS MAIL
$12.50· I YR. 1ST CLASS MAIL
$25.00 . LIFETIME· JRO CLASS

With Free Classified Ad '=:=

Subsctfption
Probllm1?

73 does not keep subscription
reco rds on the premises, therefore
calling us only adds time and doesn 't
so lve the problem.

Please send a description of the
problem and you r most recent eo
dress label to:

73. _ 
.~-

Subscription Dept.
PO Box 931
Farmingdale, NY 11737

Thank vou and enjOV VOU, subsc" pl lon

The Repeater Beaters

Cfl2 l $12 pluo

"
CIl3l $2 or 'H' 'lI

(continarltal us...)

oE"'LE R IIOOUlR'ES INVITED

'.._.. ~---- -

COM·RAO, IND.
1$3S WEST RIV ER PARKW...V

GRAND ISLAtlD. tl EW YORK 14012
(TI6) 773-1"5

DDRR Space Beaters!

--1- .BASE STATION QUAlITY.""."._
. • 5'1 good·by 10 mobl;' nun., (p!ek.1

"\ - : • • ~~-by 10 Inlor..-
• sa1 oood-bt 10 ........ "wlpo-ou("I

AU. TtlIS PLUS
... • OPEN THE TOUGH ONESI by tckIIng IN

I
Q1'lIonllI CR2X 0< emx "-9~.

I CR2...• ('I-4<I IIIHI) $39
ir- CR3A (220 III HI) $39

L /- -.--".. CR4"'(44G lllltz) $35
T'-'- .......\ .. -

pi.. $2 oNwI"lI

FULL tAl•• W AV E _ "' " e. ..... Auto ....... S.,••'Io.
""'" n HIoQ T 3 Mod. " ....l l ••" , ....-''''.
G'OUOd o unL HEAVY 0 0. 11 '''m' ..
" "'m koum 10.. " Uo•• HI S TRE:NGT ti flBER-
GLASS TUelNG OVER •...Ll. NO W OBBl.V, L U ·
MPY TRill'S · NO U tlS IGH TLV C L AMPS n.....
Some 0' , \14 • . n • • • __..
You . 0 !t. • •. B....... 1'1_ ..0 wll
........wt H..P o.... ALL or."""" Ill( An .
t_ F OIl "'''''RT M ENTS . ROW H O US ES , M O .
BII..( HOME s · CONDOS ... , w ho•• __ "f'KO
ud .0" _...,.11 MAND"'TOR VI 1 "'"1)" ......__ mo.'" ~.'''•••ll . U.. w h h 0' It_.......
(........> r......gI...of ........... · E>... ICOM P L.!'T£ LY
'RETUNED . 1'10 ADJUST ME N TS N[EDED [ VE RI
NO TU NER "1[ [ 0[0 0.... .... 11o. '" I..ceot Il(l
....' .. ·400 li e ) SWR 1.1 t. 2_1 .t e .... _0, St....
50239 oo.nOd.. • ~O ..., tot _, ""g>:h RG58U ·
RGllU " , _ 1. M . ,. h_ IIL LMAKES T R NS CIEV ·
ER S . 2000 w... PEP ....... pow". S PRE ·
PAID IN us.... ......ml>l.. '" '0 __ .......w_..,W E "THE APROOfl

N•.• ...VTeO·l0 _ 5 e-d- 2,'5· - - .179.9!1
100._ AV T"O.IO_ • 80•• _ 18"9'" _ $I29.9 !1
10•.• AVT2().l0 _ 3 Bon. - no,,' - $I99.9!1
SEND r U L L PRIC[ rDR " DEL IN U S A rc•••.;•
.. $10,00 o••t.g. , c1-..o. Coo"..... "<J'"
........"'g V iS M"'STER C"'RD o. "'M ER ,e"'N
E X P RES S . GIv. Numb•••n" [0. " ' n1·308.
2 3Bo!l333 9 AM_8P M ... . .._.. W 2.3..... . P..... .... ...<'..... .0 NO W

~
"'100 S "'VE. Gu-.nt 1 ..
·10 dO. """'•• _ , ~ " •• , " <0."·'0.. r.......

w ES TERN ELECTRO N'CS ....80
D09t- ...7·12 It.• ...,.. N~. . 688.7
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BLZ~OlflC I nn.., DillION
8r S, BOX '1'644

sa ow LOW, AllU iOIlA 88901

eo8-SS'l'-UOS .. 121

Low Co8t, INTIWDUCI'QRY PRICE'

' 39."
o Aex-aor1... &v&l1&bla
o InfOf/J'I.BtiOn p&c1<&ga, tnclud 14 pe.ga manual

W1th dtrecUon finding procedu ......

' 3. 0 0

(Refu n d&bl e with ol'tler)

2 METER DffiECTION FINDING LOOP ANTENNA

• 142-150MHZ FNquency Covof&€e
• 60 ohm, uao for t.l'&nemlwng end receiving
o ExooptJonllJ NUll, _ 18 db
• OIrecUon&l dotarmlflaUofl \() " I degree
o No 180° Olmbig'IJ.llY
o Ext1"llmoly 8m&ll elm, 8 111 0

" 11041 ' " 1 "
o U"" fOf tr&f1amlt1<lT huntB. Intartorenoo prob 

lama, find pl""ta atatJona , J&mrnoml

_. ... II\I~

!L /!fDSTAR I·iW~l

STAR II "

COD's and Credit Card
Orders call TOLL FREE

1-800-247-1151

~
G4L.u"~ , ,,
ELECTRONICS
6009 N. 61 Avenue
G1endale. AZ B5301
1-602-247-1151

o.\.~~\ MULTI-CHANNEL
'" MICROWAVE
******************* **********
Complete Antenna Systems from '6995

Full BOO Mhz Rang.
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED

• Effi cient
• Fu ll Leg,, 1 Power

~-7', Lightweight

"""'. • Good Biln d
Width

'i~> • 6 .f t . Turni ng

Rildius

MOLER A NTENN A CORP.
2623 Morris La n .. . Gi 'i1rd , au 4442 0

(2 16) 53 0 -2 0 5 9

8 FT. 40M
ROTATABLE DIPOLE

• Patent Pending

S..n d 1m F.pp li lp . ~ l "'...

N8BKR Introduces the E-fieJd dis·
placement· Antenna. An ..

QUALITY
SYSTEMS

FROM
$149 5 .0 0

NVS AOD SALES TAX ~C . D . D . ' S OK

AlIlI n ."" SHlppl""/HANllL'Ml
FOR EACH tl< IT ORDERED

""'llN<IlIO l FV-~ - 2io C_L WITH
RE"lITE CONTROL • VHF_H I D_D-
""""R_D _ R"lj .~9 . 9':1 _ _ . 4 'i' _ 'i' '-:;;

CAa~E CONV E RT F. R SA~E

J ERROLD JS'-3Dlc _ 3h CHAHNFL
WITH I N 8AND GAT"D SYNC
DECODER REG . 2 1t'l. 'i'5 ~ _ . 1 4 'i'.'i' ,-s

SE ND . 1.... 'REF UNDA....El FOR CATALOG

J ERROLD 5 8 - 3 - I N BAND &ATEO
ljATEO SYNC DECoDER - USE ~ I T H

ANV CONVER TER ~ ITH OUTPUT ON
C_l 3 - REG ".9 . 9':1 _ NOW . qq. 'i'''''

ORDER DIREC T FROM

TAvCO COM M U N X C AT X O NS
R3-' 4hA NARROWS CRE E~ RDAO
CORNING. N£~ VORK 1493" .. 183

2~ HJUA ORDE" II HE
l io'' ' > 9h2-7313

SATELLITE T.V. AT
ROCK BOTTOM PRICES!

S YSTEM A
OU CH IGOUlDl 1100-02, 100° l ~e PDlMOIDR I
C O~TROL ) I ' AD M A ~T!~ ~A. I RI PO OPO LAR MOU ~l 125'
CABLE PAC~AG E JUMPER 8A LU ~

FRT , C.O,D , ONLY 82395_00

SYS TEM B
SAT H e R5 OO0, oncn 1000 l ~ A . MOD ULATOR
POl AROIDR I, eO~T R Ot . 8' SPU~ ALU MI ~UM ANIENNA
POLAR MOU~T. 125' CABtE PAC~AG E _ JUMPE RS. BALUN
FRT. C.O.D, ON LY'14 95,00

LHF ....OCK CONVERTE" - r:tlHVERTS
HI D_D AND SUPER BANO
TD lH' - REG . 39 . 9':1 - NOW .2h_ "i'!5

1-602-445-0383
VIDEOSAT IIWU.GAOOAUS' ••O......

.. 12"> INC. eeescnn. AAllOIA IU1l2

' 49.95
+ $3 Ship

EQ200

MAO£

'"u s

KSG TECHNOLOGIES
High Technology at

Reason ble Prices
A.n"".d.~ tI,. OOord . 1I IIA MS h" • . .... itod
Tho> KSG T F-CHSOLOO IF-S RCI'.'- I RITY "CI'.' board
" bdo ' I,' . ly buil' fo r ' ho> TRS·~ O" ColQr Compu "" u . in"
ABR .~ M S RITY"CW SOFT WA RE

• Ad.pt.h~ to o'h<f rompu ",,", _ ...ri le yoo r ow n ooltwa ",
" One ."' , 6"' OOo ,d ho• • 11 you ne<'d lor A b,a m. pocko",,

Arti,. Fi l..... IIo>",oool.tnr (bo ' h ",,,k .nd . p......
RITY A F S K mooulator
CI'.' n.eodet ...il h v. ri. b l. l " "",ho l_
el'.' /to la y key.,
ReOfU lo'o>d on-boord . uW li•• 10' a ll .hovp fu ndi"n .

• f: t rhe</ and drilled ~ I..., epo xy bo.>rd
• P."••••y 'Q l iM
• Ind ud.. i"." uet io• • . 10 YOUl, ",h< m..ic. po." Ii"

F", l h""" ... ho boo~ hl FACIT ' oM p.m'e" f 'om !>I HZ EIO<"
''''"ieo o.d wou ld Uk< to PIII~"T I. ()WEIIC ASf: I.EITE RS
RSC; T....hoolo,.;p.. FPM-l kil i. lor you '

• E""ble. t he Foell 4 5~ 5 prio",," tQ prln ' k>....,co.. ~l"'''

o 96<.0 ' . "''' ASCII . tand••d ,pxpo"ded Im m 6<.
" O pli mi'ed """~ ,.,.o""ition
• F-. , y ;n"o na t iQn I. minu ...... oo 'uce. ,u'
o Compl"'. ki' of pa". ond d.toi lo!<l i",l ru<'iQn.
" lIO<I. y w,it "'n ...".n ty
RCW- I (B..... Boo rd Only! $20 .00 postpoid
RC W-I K m oord o.d Po Kit> 8125 .00 post paid
F P \ t 1 IComplet.l, A mbled ond Teoted l $ 35 ,00 p""lPOld

Fo' add itional i.lormat"'" ...,it . too

MAJOR BREAKTHROUGH!

KSG TECHNOLOG IES .. 114
YOO STH WAY' P I.EA SAN T G ROV E, ,\,1. 3MZ1

Check or MOM VO ' de ' OnlV No V••o, Mos<erC. ' d 0' PMM
Orde" Pl • • s. _ Allow tn'ee w. ek . do li""""
TAS-W is " pmd uCI 01 Aad ,o Shoc k (Ta ndy Comoony)

HElL, LTO. wnte Fo' Catalog
Ma nssa . IL 62257 (618)295-3000

~-----_•

Most rmcs sound too high or low, ceusmg
them to be hard to copy . lacking good articula
tion Processors usually add crstcet.on . The
answer IS EQUALIZATION, as used In recor 
dmg and broadcast stornos . See JUL Y '82
QST. CQ and 73 Reviews.

•

18 Bedtorc Row
oect PR
london, WC1R 4EJ
England

CI OCU IT BOA~ SAL!

300 North zeee Road
Dept PR
Ann ArbOf , M 148 106
USA_

•• _2HC • • ri o! Lin. """ ito r
LW I nd icatoro .ho" . c tl vit y .nd pOlo r " y of 'h~ 7
"""' c o_oo . i qno l. . "" . " ... 1. ond f"",o l ~ con_
MC'O," ""u n' d ir~ctl" on d.cu" """d '" 'arm 0
coepo ot , . x ,. unit . Moun," i n o. r i .. ~ lt h ~Ou '

. ' _2J>C c obl o , . it in c lud.. all porto , d i • • otlon .
and t ;p . f o ' u_, co_<~lol qoall t ~ • • "ubl.
o ; .~. r;l>o ,o '" ""atd wit h pI .... . M00 9" hOl~ • .
.. . . ~h l ~• • n. t . ..... [ ..... _ " 2• . "
Ott {'CM' '' ! . •. , • , , , , • , >1 ."
Boord onl y {sr,"_ l .a) • . • . • . • • . ..

University Microlilm s International

STO " u. ""'"u l><>ud
"n. , ~ · . id.d fi be . q la . "" t bor bo..d . " .",. 1 1• • ,
fou nd. ';on f o< you , n o "u, c_po" ' . ~O"... l>
of ou, " p in oon n~c'o.. , . , o, i . o you , 0"" c...
•••• o.d 0" . " ""., ._ . Q' dolla , • . ' . • • · . 7.• • •
~o,"•• Mud (",,_ I I ' . • . . • . • is .''
Conn. c ' o," I C'6~ lH_'T) , , , • , • , .••
" " _ 1 .n. 12 ",nn.o'o.. ( MIl _He) . , .S . ••

this ~Iication
is available in
microfotm

Oo_ r Supp l y a O&' .
Pro, id. o " , H' on. _ 12 oo lt a 0' I .~p ' 0' yOu .
ho. .. . i o p.ojoct, Ua.. " .. .. , 10 0 pOOit l o.
,oito.o • • , u l ot oro, M. "" . I 'uno fo ,_, wi " i n. , .
It _I I 00 1• • I I e o" . , " PP"' I . ' . 5" . ' . " "
..... b l.d on. To.."" 1. ' _ 1 ) . 2 1 . "
"" Le.. U m," {"' _lK ) 16.~\"0... on ly (O' _IM"1 ... , . . ..

111111111111111

"0'.. 10 "nq l ""• • l.q loc orpou, '"
"" Bo. n • ." ' . n 010.0, e .. n Ul

(6 '") 'U~" 6a

pl • • • • odd 52 . • ' po< Q.d• • onl pp l oq " nd " . ndl ;n••
e...~. ' d. n ," ' "cl ud~ ,ox ,

-----------

•
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r",~ TaB ,

Elr'V\( !jcxmOCOD/8111 wi th SK300 cTd SKJ.3(j)

SK300 co SKl3lli uuv .
cttese are on nes not useo.: Limited arotv.

$1200.00

$ 350.00

un H£CTlmICS. l:f:: . 1M i\'1'lIF IER PC Il\l\Rf:G MIl if' TIW'IS ISTOR KlIS.

i'l::Ja' l PA2 -7C1l Rf coer imn aons ct 144 to 1lllfljz tu trut 7CWJtts 13.'M1: ot lCkJTPs .

SlI9 .99 wi th mto PC BoJrd 011 y $14.99

l'On PAl01ta if' coer Imn icons at 1411 to 14iftJz mtrut l'lkltts 13.'M1: at l&rvs.

"89.99 wi th one PC EbJrd O1 ly $19.99

GENEVA CALC ULATOR WATCH

Th i s at t r act ive wat ch has the following modes :
Normal Ti me Sett ing,
Cal endar Se t ting ,
Da ily Al arm Time Set t i ng ,
Weekly Alarm Time Se t ting ,
Ch r onograph ,
Ca lcu lator .

'..

Featured in Blac k Plas tic $1 8.99 Fea t u red in S t a i n less Stee l $29 .99

SILICON DIODES FEED THRU SOLDER RF CAPACTORS

MR751 100vdc 6Amps 10/$5.00 100/$38. 00 4 70 pf +- 2 0%
MR510 10 00vdc 3Amps 10/ $3.7 5 100/$2 4.00
HEPI70 1000vdc 2Amps 20/$ 2 . 00 100/$15.00 5/$1 . 00 o r 100 / $ 15 . 0 0 0<
IN3209 100vdc t 5Amps $2 . 00 10/ $15 .00 1000/$100.00
BYX21/200 200vdc 25Amps $2 . 00 10/ $15.00
lN2 13BA 600vdc 60Amps $5.00 10/ $40.00 1000pf/.00luf +- 10%
DSSs-04C eoovcc BOAmps $10 . 00 10 / $SO.OO
lN3269 eoovac 160Amps $1 5.00 10/$1 20 .00 4/$1 .00 o r 100/$20 .00 0'
27SZ41 mnvsc 25 0Amps $20 . 0 0 10/$175.00 1000/$1 50 .00
7-5754 300vdc 400Amps $30 .00 10/$250.00
RCD-15 15KVDC 2Oma . $3. 00 10/ $20 .00

E PROMSSMFR20K 20KVDC 2Oma. $4 .00 10/ $30.00
IN4 148 signal 30/$1 .00 100 / $3.00

270S 1024x l $2 .00 e a c h

FAIRCHILD 41 16 16K DYNAMIC >W1S 20Ons. Part 11 16K7 5 2716 2048x8 $4 .00 each

25 For $25 .00 o r 100 For $90 . 00 or 1000 Fo r $750 .00 27L32/25L32 $10.00 each

HEWLETT PACKARD MI CROWAVE DIODES

l N5711 (5082 - 2S00) Schottky Barr ier Diodes $l.00 0< 10 t o< $ 8 .50
IN57 12 (5082 - 28 10) " " " $1 .50 0< 10 to< $10 .00
IN6263 (HSCH- IOOI) " " " $ . 75 10 to< $ 5 .000<
5082- 2835 " •• " $1. 50 10 to< $10.000<
5082- 2805 Quad Mat ched " " " per set $5 .00 10 t o< $40.000<

For Informallon call: (602) 242·3037

Toll Free Number .iiILf I
800-528-0180 C!J'. «iJI z e ectroIVCI
(For orders only) - \...;

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"MIXERS"
WATKINS JOHNSON WJ -M6 Double Ba l anced Mi xer
LO and RF 0.2 t o 300MHz IF DC t o 3DOMHz $2 1. 00
Convers io n Loss (SSB) 6. 5dB Ma x. I t o 50MHz

8.5dB Max. . 2 t o 300MHz WITH DATA 5HEET
Noi se Fi gure (SSB) same as above

8.5dB Max. 50 t o 300MHz
Conversion Compress ion .3dB Typ.

NEC (N IPPDN ELECTRI C CD. LTD. NE57835/2SC2150 Mi crowave Trans lstor
NF Mi n F=2GH z dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $5 .30

F=3GHz dB 3.4 Typ . F=3GHz dB 9 Typ .
F=4GHz dB 4.3 Typ . F=4GHz dB 6.5 Typ .

Ft Ga i n Bandwi dt h Product at Vce=8v . Ic=lOma . GH z 4 Min. 6 Typ.
Vcbo 25v Vceo 11v Vebo 3v Ie 5Oma. Pt . 250mw

UNELCO RF Power and Linear Ar!plifier Capacitors
These are the famous capacitors used by all the RF Power and Linear Amplifier
manufacturers. and described in the RF Data Book.

Spf lOpf 18pf 30pf 43pf WOpf 200pf 1 to l Opes . $1. 00 ea
S.lpf 12pf 22pf 32pf Slpf H Opf 220pfll to SOpes . $ . 9D ea
6.8pf Bpf 2Spf 33pf 60pf 120pf 470pf 51 up pes . $ . 80 ea
7pf 14pf 27pf 34pf 80pf 130pf SOOpf
8.2pf lSpf 27 .Spf 40pf 82pf l40pf 100bpf

.

NI PPON ELECTRIC COMPANY TUNNEL DIODES $7 .50MODEL IS2199 IS2200
Peak Pt . Cu rren t rna . Ip 91n; n . 10Typ . 11max . gmi n. 10Typ. I1ma x.
Va lley Pt . Current rna . Iv I. 2Typ. 1. 5max. I. 2Typ . 1. 5max .
Peak Pt . Vo l t age my . Vp 95Typ . 12Omax. 75Typ . 90max.
Projected Pea k Pt. Vo ltage my. Vpp Vf= lp 48Om in . 550Typ. 630max . 440min . 520Typ. 600ma x.
Series Res . Ohms rS 2.5Typ. 4max. 2Typ . 3max.
Terminal Cap. pf. Ct I. ?Typ. 2max. 5Typ . Smax.
Va l ley Pt. Voltage my . VV 370Typ. 350Typ .

FAIRCHILD / DUMDNT Osci l loscope Probes Model 42 90B
Input Impedance 10 meg . • Input Ca pa city 6. 5 t o 12pf .• Div is ion Rat io (Volts/D iv Factor)
10: 1. Cab l e Length 4Ft. , Frequen cy Range Over lOOMH z .
These Probes will wor k on al l Tekt roni x, Hewlett Packard, and other Osci l loscopes .
PRICE $45 . 00

MOTOROLA RF DATA BOOK

lists al1 Motorol a RF Transi stors / RF Power Amplif iers, Var actor Diodes and much muc h
more.
PRI CE $7.50

For informat ion call : (602) 242·3037

Toll Free Number
~<iU electrolUcl800-528-0180

(For orders only) " All parts may be new or
surptue. and par ts may be
SUbstituted with comparab le parts PRICES SUBJECT TO CHANGE WITHOUT NOTICEif we are out of stock of an item"
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RF TRANSISTORS, MICROWAVE DIODES

".
"""""",."'
""""""""""24.00

' , ,,"

""""""""""""e.'"

"""""""""""""""""""""""""""', 00

""19.10

""16 . 50
"m
56. 00

""""""""

" ,cr
s~. oo

"'.00
" .00

,"",00
50. 00
,,". 00
,,". 00
" .00
., 00
., 00
" . 00
50 .00

100.00
14 . 010

""99.00
" ,00

""'''""""'"'.m
'50

"""lit'C1821- J
)C'C1821-10

"""'"0==->0
«=

"""'"1ft: 1:0:>1

"""",
"""'''""""""""""""""",
""""'"1tt4150.",,.
WI5596 j?:15596
Mffi768{2N5768
.m"",
Nl-n?136
Hll3783
Nf:21889
NEf>1!n,,>
Nl:.'3436
~

PRIW3.17
PI"J190m,,"
srnss
en=

""'''''PT417ID
PT4186B
pr...o
PT42OOC/5645
""".,.

""""""m
"''''''Pf461 2

"''''''"'...,
"'.....a

""""PT5149

"""'""""'"rtsrao
""">0

"""'"""""r-rseaa

"""'"sreese
''''''''''""'''''srasos

""''''m731
PT8742,,,,,,,,
"""'"""""srsrso
m,'"
Pnl963
pm""
""""".....
40081 ~ . OO

40279 10 .00
.W28() " .6:2
4a281 10 .00
40282 20.00
40290 2. 80
40292 13.1llS
40294 2 . 50
40311 21.00
40008 2. 48
40894 1.00
40971 10.00
62800A 60.00
R0154 25. 00
RD1l:l9 ~.OO

RFtlO 25.00
S50-12 25.00
S3OO6 5.00
5:)031 5 .00
~3522 5. 00
0CA.1523 :; .00
PRICE 00 JUQ.,T~'IT • 1'00.

PIlla:

$ 16 .90
r.ss
'.00,.",."

11 .95
17 .95
18 .00
"'.00
as.so
19 . !IO
".00
16 .90
".00
s.as

25. 00
10 .00
,," ,00
50. 00
10 .00
1.""
' ,00

17 .10
10 .00

1. 15
2 . 30

" ,00
. 45

1.01
42 . 50
16. 10
16.10
13 .25
15 .50
10.9'2
", ,07
ia.ee
3. 15

13 .flO
17. 25
='5 ,6,5
ss .es
43 .45
33 .81,.."
".0;

""6J, "
" .00
,",",
~1.40

17 .25
ee.oo
" .07
1 2 . 6.~

101. 37
111.40
zo. ia
16.00
ao.rc
" .00
.. 00
3. 10
' .00

101 .95
".00....

' .00
' .00
'. 00

10 .89
'.00
',00
',00

".00
".00

"."3.45

"''''"',00
15.00
" .00
.. 00
' ,00
', 00
'. 00
2,00
2 , 10

""225. 00

"""11.1134

""'""""""'"""""""..."
~>JO

'''"0
""""""-"""'"""'""""""""".,,""
...sea
...ssa
MM1614
MM l943/2Wl072

""""Jot.I3375A
....as

"""'"lH<OOO
....n
,.".,'"

""""1iftA2Q23--1 . :;..."'"eeaia
....."
~

....en

""'""'"""-=n

"""""""'"...,.,...,.,
"""'""""'"......"......"....,,,....,,,
""',,.
WRF42 1

""" '"""''''MRF428

""'''''MRF449/A
MRF450/A
MRF453{A
ldRF454jA
WR}'455 jA

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

"'""""'"'"-""",,.
""""llRf9Jl ( 3) lPad
lIU'901 ( 4 ) !Pad""'...,
"""""""'",,,n,,,,,
'""'IT
~1'l::1 720-1 2

11 . 50
II . fl5

10.00
".00
25.00

49 .30

,"00

'50,,"
11 .10
00.00
10.00
19.90
".00
11. 34

112 .00
" ,00
".00
" .00
00, 00
00. 00
50. 00
00.00
71 .50
".00
" .00
'. 00

"."00. 00
" .00
3 1. 00
n,oo

.m

mcr
$ 2.00

",00
1. 50
' .00

,".00
40 .00
'.50
' .00
',50

" .00
47.00
".00
10 .00
'.00
' ,00
' ,00
'.50
' , 50
', 50
1. 00

""2 .50
2.50
', 00
' .50
1. 50
' 50
' ,50
' 50
' .50
',50
' . 00
1.00
',00
'.50
'.50
',50
1.00

15 . 24"...
22.21"...
13 .08
21. 30
10 .00
00.00
",00
" .00
" .00
111 . 00
" .00

100 .00

n ",

""""asnras
ascoeo
""'009

""'''''""'-zsnsro

""'''''ascaies

"""'"""""""""'"saaa
"""xnca
erna

""""''''''"""""'.asass
ID'l'I2

"""""""""'"BFX401

"",,,
"""'""""""'"""'"""""""'u
""""""'''""""""""W<6'

"""'""""""1ll..Y87A

"'-""'"
"'-""""'-"',

-1LY568C/CF
C4~11

ceooe
rmess
m""
""'"crcare
DPxce l <iaAs ffiT
lJXL35OIA-PlOOF
Fuj i tsu Gw\s FF.T,.,,,,""
""""..",.

""""'"""""'"""""'"""""""HEPSJ(l7

""""'"H<.l ..t t Packard

"'"""'"""IE

"""""""'"35831E-1D1
""IE

""'"=
""'"",,,,,
"'""IL'('IR'U01

"""" '""""",..""".n..
"""."'"""""'''''""0

"'"""""""""'"JOl0015
llbtorola Q mn.
MU l l
Ml132

" ,cr
$ 25.00

25.00
",00
I."
4 .10
4 .10

13.50
IS . X>
13.00
",50
11 .10

1.5.'>
15.50
11 .00
',00
r.eo
,.,0,."

11 .25
25 .00
11 .00
14 .00
I. "'
4 . 53

21.00
1. 00U,

11.80
3 .45
'.00

13 .110
3. 45

"'''a...
2 1.62
I."

"".00
JA5
s. rr

10.92
ia.eo
15 . !JO
12 .42
H .03
".50
13 .1ll)
ao. ro
11.05
111 .00
2 7 .00

3 .45
8 .45

" .00
3. 25

36 .00
10.00
25 .00
23 .00
40.00
10 . 35
11 .50
14 .40
10 . 35
" ,07

"."13. 25
" .00
11.00
" ,00
16 . 10,.. '"
21.00
21.85
40.24
50.00

1.50
18 .00
10 .00
"'.00
'.00
'.50, "'
1. 00

"00
2.50
'.50

12 .00
' .00
',50
""0

n",

zeise
2.''U562
2S1El92
eese
~7J~'iIX

2N2857JA.'i'nlV

"a""
""""""",.

""',,
""'"""'"""""eeraa
2"'3818",,...
2!i:l8IJ6JA.>;
2N:}9'24

""'""""""2N1012
""on
""""""~

""'"2"'4~27"",,.
"""0
""""""""zeoso
"',,'"
"'''''"" 00""m
"" '"""'''""""""'"".".

"'""=
""'"""""""""""""""""'zeee

"'"""',.,
aeece
2N5842 /1Il1607
"""',
"""2:6916
:.!N5922
2N592:1

''''''""..a"'....
"""""""""'"""'"""'""""".....
".,..

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

""'"""''''""'"""""==
""""""'"29:1018
2SCl042
2&:1070
29:1239
20C1 251
20C1 JOO
29:1:JJ7
2SC1ol24

Toll Free Number
800-528-0180
(For orders only)

" All pa'l . may b" n il.... 0 '
I ... . p lu•. I "d pari. may b e
subsli luled WIth compa,a bltl parts
i t ... a ' " 001 of slock o! an ilem ,"

For informaHon call: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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GaAs, TUNNEL DIODES, ETC.
PART
MA47100
MA47202
MA4777 1
MA47852
MA49 558
MB4021
MBD101
MD0513
MHW1l71
MHW1l82
MHW4171
MHW4172
MHW4342
MLP102
MM1 500
MM15 50
MM1 552
MM1 553
MM16 14
MM2608
MM3375A
MM4429
MM8000
MM8006
M02 77L
M0283L
M03757
MP I02
MPN3202
MPN 3401
MPN341 Z
MPSU31
MRA202 3-1. 5 TRW
MRF212 / Z0B
MRF223
MRF224
MRF2 37
MRF238
MRF243
MRF245
MRF2 47
MRF 304
MRF315
MRF420
MRF421
MRF42 2
MRF427
MRF428
MRF4 50/A
MRF4 53/A
MRF454/A
MRF4 55/A
MRF4 58
MRF46 3
MRF472
MRF4 75
MRF4 77
MRF 502

PRI CE
$ 3.05

30. 80
POR
POR
POR
POR

1. 00
POR

42. 50
48.60
49 .35
51.90
68 .75
25. 00
32 . 32

POR
50. 00
50 .00
10.00
5.00

11. 50
10.00

1. 15
2 .30

POR
POR
POR
POR

10. 00
. 52

1.00
1. 01

42.50
16. 10
13. 25
15. 50

3 . 15
12.65
25 . 00
34 .50
34. 50
43.45
2 3. 00
20. 00
36. 80
41.40
16. 10
46.00
13 . 80
17 . 2 5
19. 90
16 . 00
19 .90
25 . 00

1.00
2.90

11. 50
1. 04

PART
MRF503
MRF504
MRF 509
MRF 511
MRF605
MRF629
MRF644
MRF816
MRFB23
MRF901
MRFB004
MS261 F
MT4150 Fair .
MT 5126 Fa i r.
MT 54B 1 Fai r .
MT 5482 Fair .
MT 548 3 Fair.
MT5596 Fa i r.
MT 5764 Fair.
MT8 762 Fa i r .
MV I09
MV1401
MV 1624
MV 1805
MVI B08
MVI B17B
MV186 3B
MV 1864A
MV1 864B
MV 1864D
MV1868D
MV210 1
MV2111
MV211 5
MV 2201
MV 2203
MV2 209
MV 221 5
MWAII0
MWA1 20
HWAl30
MHA210
MWA220
HWA230
MWA310
MWA320
MWA 330
NEC57835
ON3B2
PPT515-20-3
PRT8637
PSCQ2-1 60
PT31 90
PT3194
PT3195
PT353 7
PT4166E
PT41 76D

PRI CE
$ 6.00

7. 00
5. 00
8.65

20 .00
3.47

23.00
15. 00
20. 00

3. 00
2 . 10

POR
POR
POR
POR
POR
POR
POR
POR
POR

. 77
8. 75
1. 42

15.00
10. 00
10.00
10. 00
10.00
10.00
10. 00
10.00

. 90

.90
1. 55

. 53

. 53
2 .00
2 .90
7.45
7.80
8.25
7.80
8. 25
8. 65
8 .2 5
8. 65
9 . 50
5.30
5.00

POR
POR
POR
POR
POR
POR
POR
POR
POR

PART
PT4 186B
PT4209
PT4209C
PT4 566
PT 4 5 7Q
pr 4571
PT457 lA
PT4 577
PT4590
PT461 2
PT4628
PT4 640
PT 4642
PT5632
PT57 49
pr 6612
PT662 6
PT6709
PT672 0
PT85 10
PT8524
PT8609
PT8633
PT8639
PT8659
PT8679
PTelDS
PT87 09
pr8727
pr 8 731
PT8742
pra l S?
PT9790
PT31962
PT3196 3
PT3198 3
PTX6680
RAY-3
40081
4028 1
40282
4029 0
RFI1 0
SCA3522
SCA3523
50 1065
5543
TP I0 14
TPI Ol 8
TRW- 3
UTOS04 Avant e k
UTOSl l Av ant e k
Vl5
V33B
VIDOS
VABBOIEC
VAB804EC
VAS21 AN 20

PRICE
$ POR

POR
POR
POR
POR
POR
POR
POR
paR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR

41. 70
POR
POR
POR
POR

24 .99
POR
POR
POR
POR

25.00
POR
POR
POR
POR
POR
POR
POR

70.00
75 . 00

4.00
4.00
4.00

25 .00
25.00
25.00

Toll Free Number
800-528-0180
(For orders only)

" ,6, 11 parts m ay be new o r
s urplus , and p arts m ay be
substituted .... itn com parab le part s
i f we are out of stock o f an item: '

For informat ion ca ll: (602) 242-3037

~~ electr0'Vc~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

73 Magazine · December, l983 139



COAXIAL REI.AY SWITCHES SPOT

Elec t ronic Speci~lty Co ./Raven Elect r onics
Part H 25N28 Part' SU-O l
26Vdc Type N Connector , DC t o I GHz.

FSN 5985-556-9683 $49 .00

Amphenol
Part # 316-10102-8
115Vac Type BNC DC to 3 GHz.

$29 .99

E'
Pa r t H 300-111 82
120Vac Type BNC DC to 4 GHz.
FSN 5985-543-1225

$39.99

E'
Part V 300-11173
120Vac Type BNC Same
FSN 598'>-543-1850

$39 .99

•
•

.·11:"
\'01 "S OIl . ".,

•

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 Inch.

$7.99 or 2 For $13.99 or 10 For $50 .00

SOLID STATE RE LAYS

$8 .99 or 2 For $15.99 or 10 For $60.00

P&B Mode l ECTIDB72

PRICE EACH $5.00

5vdc turn on 120va c contact at 7amps or 20amps on a
10"x lO" x . 124 aluminum. Heatsink with
sil icon grease.

Digisig, Inc . Model ECS-lI5

PRICE EACH $7.50

Grigsby/Bar ton Model GB7400

PRICE EACH $7 .50

5vdc turn on

5vdc t ur n on

240vac con tact 14amps or
10"x 10"x . 124 aluminum.
s i licon grease .

240vac contact at 15ampa
10"x 10"x . 124 aluminum .
silicon grease.

40amps on a
Heatsink with

or 40amps on a
Heatsink with

NOTE: *** Items may be subs tituted with other brands or equivalent mode l numbers. ***

For information call: (602) 242·3037
" Al l part s m ay tle new or

su rplus. and pa rts ma y ne
sobst ituled wllh comparab le parts
if we a,e out of Bl OCk 01 an item."

z
electroruC*i
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(For order. only)
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RtCALL PHONE KEMORY TE LEPHONE WITH 24 NUMBER AlTI'O DIALER ARON ALPHA. IVJ'ID BONDI NG Gll)[

The Recal l Pbone Telephone e.p loys t he l a t est s tat e of ar t
c~un ica t ions t echnology . I t i . a combina tion t elephone
and au to.a t ic diale r t ha t usea preaium-qual i ty , aol.d-stat@
d r""' tTy ee a..un h i gb- r el l4lbillty pe rfo raance i n pe rsonal
or bus i neas a pplica tions . $49. 99

Super Glue ICE-4g6 high s trengt h
rapid bond ing adhes lYe .Alpha
Cyano acrylate.S e t-Ti.e 20 t o 40
sec . , 0 . 7f1. oz. (20p.)

$2 .00

>,
•

TOUCH roSE PAD HITSL~I L~F/VHF VARACTOR TUNER ~DEL UVE IA

Thia pad con ta ins all t he e l ec t ron ic s t o
produce stsndard t ouc h- t one tonea . New
with da ta .

Perfec t fo r thos e unsc r ambler projec ts .
New with data .

$9. 99 or 10/ $89 .99 $19.99 or 10/$149.99

INTEG RATeD CIRCU IT . I to 10 ll up

HCl372P
HCl3S8P
HCI)SOP
HCI)30A I P
MCl31 0P
MC1496P
LM565N
UB80N14
LM1889N
NE564N
NE561N

Color TV Video Hodulator Ci rcu i t.
IF Amp.,Li.iter , FM Det ec tor ,Audio Orive r ,E l ec t ronic Attenuator .
IF Ampli fie r
Low Level Video Detector
FH St e r eo Demodulat or
Ba l anced Modulato r / Demodulat or
Phase Locked l oop
2Wat t Audio Power Am pl i f ier
TV Video Modu la t o r
Phase Loc ked Loop
Pha s e locked Loop

$ 4.4 2
5.00
1. 50
I. SO
4.29
I. 50
2.50
I. 56
5.00

10.00
lO.OO

$2.95
4 .00
I. 25
LIS
) .30
I. 25
2 . 00
I. 25
4 .00
8 .00
8. 00

FERRANTI ELECTRON ICS AM RADIO RECEI VER l'KlDEL ZN4 14 I NTEGRATeD CIRCUIT.
Fea ture. :

1.2 t o 1.6 vo l t opera ting r ange .,Le.. t han 0.5..... cur rent cQnsUlllpt lon . 150KHz t o ).'1Hz
Fr equency r ange . , Eas y t o ass eabl e ,no alignaent nece s sar y. Ef fec t ive and va riab le AGe action. ,
Will d rive an ea rphone d irect . Exce llent audio qua l i ty . ,Typ lcal power gain o f 72dB. ,TO-18

ac ka e. With da t a . $2.99 or 10 For $24. 99

NI CAD RECHARG EABLE BATTERIES

G. t e. Rechergeable Bat tery Packa

SUB C P. ck of 10 2. 5Amp/Ht . $10 .00

AA Bat t e ry Pack of 6 The ae ar e Fac t ory
New. $5. 00

r-tlTOI{)[A r''Pf559 RF TRANS[STOR
hfe 30nin ~tYP 200r0x,
ft 3CC01tlz
ga in 8db min 9,5tYp at 87cmhz

l3dl typ at 5l2rtlz
output POWer ,5watts at 12 ,5vdc
at 87omz ,

$11. 99
$15. 99

J2vdc a t 2 . SAmp/ Hr.
12vd c a t SAmp/Hr .

$2 ,05 or 10/$15.00

--
· ·AIl Pil" S mily be ne", O'

s u.plus. i1 nd P1"ts may be
subS" ' uted "",tl comparable parls
11 ",e are out 0' s,ock 01an item,"

For informa lion call: (602) 242·3037

Toll Free Number
800-528-ll180
(For ordera only)

PRICES SUBJECT TO CHANG E WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
[IHAC TUBE SOCKETS k~O CHIMXE YS

SK liO
SK300A
SK400
SK406
SK416
SK500
SK600
SK602
SK606
SK607
SK610
SK620
SK626
SK630
SK63611
SK 640
SK64 6
SK700
SK71 lA
SK740
SK770
SK800A
SK806
SK810
SK900
SK906
SK I420
SK I490

Socket
Socket Fo~ 4CX5000A,R,J , 4CXIO,OOOD, 4CXIS,000A ,J
Socket For 4- 125A, 250A, 400A,400C,4PRI25A,4 00A,4 - 500A, S- 500A
Chimney for 4-2S0A,400A , 400C,4PR400A
Ch imney For 3- 400Z
Socke t For 4-1000A/4PRIOOOA/B
Socke t Fo~ 4CX250B ,BC ,FG , R, 4CX350A , F. FJ
Socke t fo r 4CX250B ,BC ,FG , R, 4CX350A, F, FJ
Chianey for 4CX2S0B,8C . FG .R .4CX3SOA , f . fJ
Socke t for 4CX600J ,JA
Socket For 4CX600J.JA
Socke t ro e 4CX600J .JA
Chl~ney fo~ 4CX60OJ.JA
Socke t fo r 4CX60OJ.JA
Chimney For 4CX600J ,JA
Soc k~ t For 4CX600J.JA
Ch lmn~y For 4CX60QJ .JA
Socket For 4CX 300A. Y,4CXI2 5C.F
Socket For 4CX 300A, Y, 4CX1 25C, f
Socket fo r 4CX300A ,Y,4CX I25C, F
Socket Fo~ 4CX300A ,Y , 4CX125C .f
Socket For 4CXlOOOA , 4CXlSOOB
Ch i8ney fo~ 4CX IOOOA ,4CX I500B
Socket f or 4CX lOOOA ,4CXlSOOB
Socke t Fo~ 4X5OOA
Ch imney fo r 4X 5OOA
Socket For 5CX 3000A
Socket For 4CV8oo0A

$POR
$520.00
260.00

74.00
36.00

390.00
51.00
73.00
11 , 00
60.00
60. 00
66.00
10.00
66. 00
34 .00
36. 00
71. 00

225.00
225. 00
66.00
86.00

225.00
40.00

225.00
300 .00

57 .00
650.00
585.00

JOHNSON TUBE SOCKETS AND CHIMNEYS

12 4-l ll/SK606
122-027 Soooo l
124-0 113-00
124-1 16/SK630A
124-11 S002/SK620A

Ch imney For 4CX250B , BC,fG , R, 4CX 350A , F,FJ
Socket rcr 3-500Z , 4- 125A, 250A, 400A, 4-S0 0A, 5- S00A
Capac itor Rink
Socket Fo~ 4CX2>OB,BC,FG,R, /4CX350A .F .FJ
Socket Fo~ 4CX2>OB . RC . FG . R, /4CX350A .f,fJ
813 Tube Socke t

s 10. 00
(pa i ~)15 .00

15.00
55.00
SS.OO
20 .00

------------------ ---- -- ------------- ----------------------------------- TUBE CAPS (Plate)

CHIP CAPAC ITORS mu , 4 $1 1.00
. 3pf lOpf lOOpf * 430pf HR2 ,3, 6 6 7 13 .00
I pf 12 pf I IOpf 470pf HR S, 8 14. 00
l. lp f 15pf 120pf 51 0pf HR9 17.00
L4pf 18pf I30pf 560pf HRIO 20. 00
L5pf 20pf 150pf 620pt
l.8pf 22pf 160pf 680pf
2.2pf 24pf 180pf 820pt
2.7pf 2lpf 200pf 1000pf/ . OOlu f *
3.3pf 33pf 220pf * 1800pfI .D018uf
3.6pt 39pt 240pt 2100pf I.OO27 uf
3.9pt 47pt 270pf IO,OOOpt/. Oluf
4.7pt Sipf 300pf 12.oooe« I . 012uf
5.6p f 56pf 330pf 15 , OOOpf / . 01 5uf
6. apf 68pf 360pf 18 ,000pf/ . Olauf
8 .2pf 82pf 390pf

PRICES : 1 to 10 - . 990: 101 t o 1000 .60¢ • IS A SPECIAL PRICE: 10 tor l7. 50
Il to50 - . 90e IDO l & UP . 35e 100 for $65.00
51 tol00 - .80<: 1000 (or l350.00

WATKINS JOHNSON WJ-Y901: Vol t age Con t ro l led Hi crow~ve Osc i l l a tor SlIO. DO

Frequency range 3.6 t o 4.2GHz , Power ouput , Mi n. IOdBm typical , &lIl1n Guaranteed.
Spurious eu t put suppr ess ton Hannonic (nfol , lIi n. 20dB t ypi cal , In-Band Non-Hanron1c , 1I1n .
6Od8 typical , Resi dual FM, pk t o pk, Max. 5KHz, pus hing factor, Max. 8 KHz/Y, Pull 1ng f igure
(1.5:1 YSWR ), Hdx. 6(Mlz , Tun in9 voltage range +1 to +15volts , Tuning current , Ma x. -O.lmA,
mod ula tion sensi ti vity range, Max. 120 t o 30M-lz /Y , Input capac i t ance , Max. 100pt , Oscilla tor
Bia s +15 +-0. 05 volts @ 55mA, Max.

Toll Free Number
800-528-0180
(For orders only)

··... 11 pa'15 ma y be ne '" or
surpluS. an d parIS may be
subSl' luled w" n COfnPll'able parts
01 we a'e aul 01 Slack 01an ,tem"·

&'I~ electr0'Uci
FOl' informat ion call: (602) 242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES
TYPE

2C39/7289
2E26
2K28
3- 500l
3-1000Z/8164
3B28/866A
3CX400U7/8961
3CX IOOOA7/8283
3C X3000FI/8239
3CW30000H7
3X2500A3
3X3000Fl
4- 65A/ 8165
4-125A/402 1
4-250A/5D22
4-400A/8438
4-400B/7527
4-400C/6775
4- 1000A/ B166
4CX250B/7203
4C X250FG/8621
4CX250K/ 8245
4CX250R/7580W
4CX300A/8167
4C X350A/8321
4C X350F/8322
4C X350FJ/8904
4CX600J/8809
4CXI000A/8168
4CXI000A/ 8168
4CX1500B/ 8660
4C X5000A/8170
4C X100000/8171
4CX15000A/8281
4CW800 F
4032
4E27A/ 5- 125B
4PR60A
4PR60B
4PR65A/8187
4PRI000A/8189
4X150A/7034
4X150D/7609
4X250B
4X 250F
4X500A
5CX1500A
KTSS
416B
416C
572B/Tl60L
592/3-200A3
807
811A
B12A
813

PR ICE

$ 34 .00
7.95

200.00
102.00
400.00

9.50
255.00
526.00
567.00

1700.00
473 .00
567 .00
69.00
79.00
98 .00
98.00

110.00
110.00
444.00

54 . 00
75 .00

125 .00
90 .00

170.00
llO .OO
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

TYPE

1182/ 4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
58948/8737
5946
6083/Al9909
61 46/6146A
6146B/8298
614 6W/7 212
6156
6159
61598
6161
6280
62 91
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/60J8
6939
7094
7117
7203
7211
7213
7214
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PRICE

$500.00
500.00
310 .00
84.00

100.00
500.00
P.O .R.

42. 00
250.00
125 .00
119 .00
232 .50
232.50
140.00
185 .00
270. 00
42.00
8.00

60 .00
54 .00
54 .00

395 .00
95 .00
8.50

10.50
17. 95

110 .00
13.85
23 .50

325.00
42.50

180.00
24 .00

P.O . R.
5.75

540 .00
10 .00
10 .00

160. 00
79 .00
5.00

22.00
250.00

38.50
P.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

TY PE

ML781 5AL
7843
7854
ML7855KAL
7984
8072
8106
8Il7A
8121
8122
8134
8156
8233
8236
8295/PLl72
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Met a l
6L6GC
6CA7/ EL34
6CL6
60J8
60Q5
6GF5
6GJ5A
6G K6
6HB5
6H F5
6JG6A
6JM6
6JN6
6JS6C
6KN 6
6K 06
6LF6
6LQ6 G.E.
6lQ6/6MJ6 Sy l va nia
6ME6
12ATl
12AX7
12BY7
12JB6A

PRICE

s 60.00
107.00
130. 00
125 .00
14. 95
84.00

5.00
225 .00
110.00
110 .00
470.00

12. 00
60 .00
35.00

500.00
35 .00

130 .00
95.00

136.00
75.00

100 .00
38.00

100. 00
70 .00
83.00

168.00
95.00

465. 00
13. 00
13 .00

137.00
25.00

5.03
5.38
3.50
2.50
6.58
5.85
6. 20
6. 00
6.00
8.73
6.28
6.00
6.00
7.25
5. 05
8. 25
7.00
7.00
9.00
8.90
3.50
3.00
5.00
6.50

NOTE * '" USED TUBE NOTE P.O.R." PRICE ON REQUEST

"ALL PARTS MAY BE NE W, USED , OR SURPLUS . PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOC K OF AN ITE M.

NOTI CE: ALL PRI CES ARE SUBJECT TO CHANGE WI THOUT NOTI CE.

For information call: (602) 242·3031

Toll Free Number
800-528-0180
(For orders only)

" A ll parts may be ne w or
surplus. and parI s m ay be
substi tuted iN it~ comparable parts
il iNe are out 01 stock 01 an uern.''

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLL INS Mechan lcalJE1l1gL #526-972~- 010 MODEL F~55Z32F

455J-JiZ et; 3 .2KHz wide . May be o cber rrodels rot equivalent. May be used or new. $15 .99

ATLAS Crystal FIlters
5. S9S-2. 7/8/LSB , 5.59S-2.7/LSB
8 pete 2 .7!<Hz wide Upper sadebard • Inpederce BOOohns 15pf In/BOOoh'ns Opf out . 19. 99

S.59S-2 .7/8/U. 5.595-2.7/USB
8 pole 2.7Khz wide Upper sidebarrl . Irrpcdence acoctms l Spf In/BOOohns Opf out . 19 . 99
5.595- .500/4, 5.595- .500!4/CW
4 pole 500 cycles wide CWo rnceeerce 8000trns lSpf In/BOOotlTis Opf out . 19 . 99

9. 0USB/CW
6 pole 2 . 7KHz ....ide at 6dB. l!Tp2dance 6BOohns 7pf In/ 3000lm; Bpf out . CW-1599Hz 19. 99

KOKUSAl-ELECTRIC CO , MechanL~ #MF-~55-ZL/ZU-21H

455KHz at center Frequency o f 453. 5KC. Carrier Frequency of 455KHz 2 .36&: Barrlwidth.
Upper sddeberd , (ZU) 19 .99
IDNer s ideband . (ZL) 19. 99

••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CRYSTAL FILTERS
»roo FX 07800C 7 .8..,Hz SID . 00
TEW FEx::-103-2 l O. 693s:.ID 10. 00
SDK SO-I-113/\ 11. 2735M:iz 10.00
TAMA. TF-31H250 CF 3179 .3KHz 19.99
TYOO/CD 001019880 10.7MHz 2po1e 15KHz bandwidth 5. 00
MJIDR:)lA 4884 863B01 11. 7MHz 2po1e 15KHz bandwidth 5 .00
PTI 5350C 12MHz 2PJ1e 15KHz bardwidth 5. 00
PTI 5426C 21. 4MHz 2PJ1e 15KHz bardwidth 5 .00
PTI 1479 10 .7!"ilz 8PJ1e ban:1....idth 7 .5KHz at )dB , 5KHz at 6dB 20 .00
cocsca Al0300 45MHz 2p:>le 15KHz barrlwi.dth 6 .00
FR: ERXF-15700 20 .6loIIz 36KHz wide 10.00
FILTEOI 2131 CF 7 .825MHz 10 .00

•••• •••• ••• •••• •••• ••• •••• •••• ••• ••• •••• •••• ••• ••• •••• ••• ••• •••• •••• •• •••• •• ••
CERANIC FILTERS
AXEL 4F44 9 12 .6KC Bandpass Filter )dB bandwidth 1 .6KHz f~ 11 .8-13 . 4KHz 10. 00
CLEVITE ro-oix 455KHz+-2KHz bandwidth 4-7 \ at )dB 5 . 00

TCF4-12036A. 455KUz+-lJ<Hz barrlwidth 6dB min 12KHZ , 6MB rrex 36KHz 10. 00
BFB455B 455KHz 2 .50
BFB455L 455KHz 3.50
CfM455E 455FJlz +- 5. 5FJlz at )dB , +-8Kllz at 6dB , +-16KHz at 50dB 6.65
CFM455D 455KHz +-7KHz at )dB , +-10KHz a t 6dB , +-20KHz at 50dB 6 . 65
CFR455E 455KHz +-5. 5IOiz a t )dB , +-8KHz a t 6dB , +-16FJlz a t 60dB 8 .00
cru455B 455KHz +-2FJlz bandwidth +-1 5KHz a t 6dB, +-30KHz a t 40dB 2 . 90
CFU455C 455KHz +-2KHz bandwidth +-12 .5KHz at 6dB , +-24KHz a t 40dB 2 .90
CFU4 55G 455KHz +-lJ<Hz b3Irlwidth +-4. 5IQiz at 6dB , +-10J<Hz a t 4MB 2. 90
cru455H 455KHz +-lJ<Hz barrlwidth +-3101z at 6dB , +-9KHz a t 4MB 2. 90
cru4551 455KHz +-llOiz bandwidth +-21Qiz a t 6dB , +-61Qiz at 4MB 2 . 90
CFW4550 455KHz +-lOKHz at 6dB , +-20KHz a t 4MB 2 .90
CFW455H 455KHz +-31Qiz at 6dB , +-9KHz at 4MB 2. 90
SFB455D 455KHz 2 .50
SFD455D 455rnz +-2KHz , )dB bardwidth 4. 5KHz +-l.mz 5 .00
SFElO.7M1\ 10 . 7mz 280KHz +-50KHz at )dB , 650KHz at 2MB 2 .50
SFElO.7M> 10 ,7ffiz 230KHz +-50KHz a t )dB , 570KHz at 20dB 2 .50
SFGlO.7Wl. 10.7MHz 10 . 00
II'-B4/cru4551 455KHz +-lJ<Hz 2 .90
II'-B6/cru455H 455KHz +-1J<liz 2 .90
IF-BS 455KHz 2. 90
re-cie 455KHz 10. 00

TOKIN CF455A/BFU455K 455KHz +- 2m z 5 . 00
MATSUSHlAA EFC-IA55K 455mz 7 .00

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •

For Informat ion call: (602) 242-3037

SKY' STAR'I'IN:j VOLTAGE OC
$59 .99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYSICS INC, Madel 088 HeNe LASER TU8ES
ro~ER ccrwr 1.~. 8EN'l OIA•• 75M1 BEAM OIR .
68K CH1 1~'IT BI\LI.AST 1000v0c +-lOOVOC At 3 . 7Wi.

ROTRONMUFFIN FANS MQael-MARK~/MU2Al

11 5 VN::. 14;.;r,TI'S 50/ 6OCPS IMPD:lfN:E PlVIl'X:I1:D-F
l OSffil at 60CPS THESE ARE NEW

~~ eleetroauCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2.7HR

a8ent at 50CPS $ 7 .99

" "' 11 PI.l . mlY til I'll'" o r
surp lus• • nd p. ,1S m.y tie
s.ubst itulld ",;11'1 comparable parts
if ",e ere out 01.toek of In item."
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HEWLETT PACKARD SIGNAL GENERATORS

S &00.00

S 600.00

52200 . 00

S 750.00

sn oo.oo

'~2oo . 0ll

S2100 . 00

12500 . 00

SIne os ClDOvt Dut 1 0 t ~ ' IIOOeI.

3.8 to 7.66Hl 'G'>Oe, Mnll CO'IDfOt~d outOut
Pulse- f ~ or SClUClr~ "lJVl! "Odu o Oon.

S<)iIIe os 0b0'<~ 1M IClt~r mdtl.

ltO IIGill fOIQe, Mltn CClIIDrote<l outoo t cncI serecuee of
llul se- ~ 0' SOUCI'~ MOYr .adulotlon.

S<)iIIe os OllO¥e !lu I lot~r 1IOOe1.

10 to l!IGHl, lOnoo outout oo.oer _u n eeneretee Outoo t lnl
oul se-souor~ ..,.... or f ~ lIIllQJIoUCfl.

S\'TICIlron ll~r uwo _lIn ~,6Ollf.TIW! SrndJrDnll~r I. a
gho,,·loc~ f rt!QUllR(y Hool tzer ..n Idi erwt oes crystal -
escurorcr f r~y s tool l!y to ~ loCWtl In tlW! 608F SI!T(l1
QentrolOr.Phase IlXklll9 ~ 1.ll'ICIt~s .lcrllllhCfllCS ano:l dri ft
rnul tlng In ~.c~lletlt I r!'ClWllCl SlooIlJlY.TIle 8108A JllClL<de'S
o ~",I~r oIlldl CllIl t Lrit l "t r~ ~rt'nC~ OKlllClto' ove, 0 r<J'O!llt0' · ·O . ~l llI! "' I U I '" ' , eouenc~ seueennv to 2 rons In 10
to t ile I.rlle'tll.~r(pvlon 0 ~r~ s!(~l~ SI9/101 I lllIt scusrres
lOW crl tlcol lIO(IllCOllon$.

(wan II' 6068 or 608i' 1 $ 150.00
I WlI llOU lI I ~ 50 . 00

~1~8

6188

"""'.

El'lC · 10

6J<lC

"'"

SOKHl 10 65ftil In e DcToCS ' - l1 , Ou t put le~l lKlJustOlll e O.lu~
10 ' v tntc ~ etIIlS.Bulll-ln HYS IOI co l~rOl0r.1oOO -1000"1
.xlJlotlon. $ 650.00

sc., os~ tH.l 1 nos Ir~CY control feature to 011 000
Olle'o Uon _H n lIP 8108A SvnenrOlll zer. tllOO.OO

10ltlz III ..rICiItl1,D-lvV- !V Inl0 50 (l/IIIS, Nl.C~.or ectse ecc -
"lo tion, cenereree ottenwtor, 1 500. 00

lCftll 10 '1201'I<1 O.luY·O.'>Y IntO 50~ .-o.S: oxcun'>:".
buill-In cr~stol eeneeeter. o\'l -( ~ or l>.Ihe outPuI. S 375.00

tllPr~d ytfslon Of llOCNlor f>lleC.oo to IV Oul""l. tovrovt'o
s tOlllllt r,IOOo rnlll.Ol f". I l ~50 . 00

lCft11 to ~S5ltl l In S bOnOs ' -1: frea..enc:v occurocy _lin
buill- In ernlo] (allo.ator.Con tie uH'd _H I> '" 8708A
S\'IICnronuer, Outll"! continuously COjustaIJle f f ... 1uY 10
.W mtc <j(I ChIS. UlOO.OO

~50- 12~1 .0.1""·0.5V tntc 5(llll'a$.coIIOrOte<l OU tPUt. 1 750.00

".'!(l(.ft;l _Hn "'v features locluCIlll9 ceneretee OOIDut
end a I ~lotlon cnorOC lerlSllCS. S SOD.OO

Dlr~ t rPO(lH'l9 ano:l <:Ilr«1 contrOl fro- 1.8 to ~ . l(j H l . The
H . P . ~ l bA ff'O t ~rn • . . SOII cOllbro ted OU tPut ocC~'ClCY f re
·5U7C1&1to -08II.TIIr ootPllt IS dl'Ktly eeuerctee In etcrc-
volts ano:l 0811 _ ltMcon\lnllOUS MW'IItOrLll9. Slllllll~ ~rotlon
f recwency dlOCl occuroc y IS · · n <n:l s lablllty ~.ceot<lS O.OO5~·Ie Cl'IlIfIge In lRlletlt t~rolu,~. CC1110fOtO'll ClUM..:110r IS
_l1MIR · · L 5a8 Mr entlf~ oolDU f taMl. 50 ON! 10IC>e'dmC~ II1It
liaS Jm~mol Pul~ -xly ooon _U M reQ rete \/OnObI~ 're- '<0
Hl fa ~(Hl . \/O r IOb I ~ PIlI_ld tR,] to I(),jSKIO'ld \/O'IObI~ Pulse
de lay 13 to 30lIusec l. E. tff l'lCl l ftJ<)J IOUIlQ InCU fS lllCfe<lS ~f·

SCl tlltly. S 375.00

"""1S5] 0

"'"

"'''

~]2A

,,~

EQuIPlllEJlT IS T CAlI BRATED.

UO lJIDiATlJIIES ns-a Fl.D1 CiJ'l~.

trese reccsen an; Hltll c xc to roo. .n 10 a lCiJ'l fCIllOS cnllTUl'l' ctrer ecnc-e-t .
Perfect for Alrol cr'eS, -euccxers . JIttl l l e scnos • or- -"St ttl: terecoe.

rrese Are Rx: tOf'>' '""" In Sealed eoes. Llml ted &mly ()lly SQ.l.95

$69,95

I

OOOfH[~'H4 '''sT~uerlOf<$

DfflCTIV( "'An~'A,", . " c'.' "" dO,-<:, "' . , ...- *,'~ """ dO,. .~.. _ ...
PO'C'" ..".'.' _ ,_ ' dO'-<:"" ""T"'" ,"" _long""_,"'" ,._c. """'_. .... "'" dO".......c"" "..,~ "'." _ ... _ . .."* ,M_ . " .....,........
OlUV ER" 01"., _ '" "",_ M.'h,." -..• •~.. _"0' '" ,",,_•..- '" 0." ..... .....
,••,:0__ '''" , " .._ ' • •0"'''' 010' _, ....o..ng__ ..... . ,,., c,. .. ".".. UPS """'''lI'''
. ', . on<! " "'lI h' ''' ' ... _._ On .." _,......." " '. or .." ". FOB"" """"lI l'QO.'
. 0 ...l lO .. O'Ol...S; . " ' ....0. __ "'" _ ... "','~ c.." '. c,,",," ..- "'_ "'" ... u I
...... .... ......... till' CO O ,. no! • • • " ''''''"'G ,' l . " e-.,... .." on oocopt. ...
''''''.' 00'''''''''''_ ' u" ,.10<"'., '• •••".0 _ ..
HOU. $,_, ,"'" ..., , 1.:10 • .", '0 ' Q(l 0 '"

' .. SU.......Cl' p "..,,, ,,,,.l'" '"..c~ ...','...., I TQ(l Q(l ....' 1 ' 00 00, UM " P."., "" ,

0.0.0 ( '" '0"''''1, N ' '.."' ..... ,,,, ,,,,,,,,, ,,,' " .oo h ."..' '" yOU' c.....n•• ""• • d<j",""", ''''''' '''

.... '••' '0<1 ..
I'O,TAO(; "',,'" ""O.'.Q.M"'''''.g '.,". us, C. n......" .... ,,<0 .. 1.2 .c ." .,"", C""","•• " "00
On ...,.,g••'dO" ,"',".. 20" ' . '<>II'.G'" ".Mh.G
' ...(PAIO O"'Of"''' 0",..."''''' ... , c,""'o'.'" ..... C.OOk

~.l(:.*, P"co• .,. >• • Joo' ' 0 O" ' "G' . '",.", .Ol'c.
"'UTOCK CH".Olo'I0"" . '. '.,,,,,... '• ... ..l (IOC""" " .... 'Q c , It "",", . " .., c....""'"' ..'" .. ""'"
",_",0,. '0'.11 ••". ''''... ,II ...'h.'g'" " ... " ' '''c"'.G'oo, M'" '''" "",",.", ," C'""".., '...."'",",••
"'~" "'" '<>11"""
........ T<U; ""to'. "'"" " 0 ••••• to ' . " n 'g """,n ,•• call' " cu''""''Y'" '''' *" h
" HZ ('0<""''''' All ....' . P'''''''' ....~'....>"",.'..O' A"",••. 0"' ..'''. _ ,...'...,. ,• • ,,"'• • .,. _
,00"0 , ... , .... N'" t• •

$HO...TAOf 0 ... 0""'1001, A" 0"''''' t........>go. '" " "'.0;" "'u.. .. ...- '''' '',n S "Y' .".. "" ...
po<C" CIO''''' "",,, .", ,_ ' ,"....., • • •"'''' ... '''" . ..... P""",,, C,,, , *",,"<10 "'" """!y ...
..,,","'h,. I'''''' ""''"'' ..,,, 110 '" ,.~. ..... 10< '''" .""" ..- ....... II' c _ '''" _. O","P,""

011'" lOG " U"I~. 'S ITlIlCn•• '0'" OIlOfiFtS ON .
NO ," .o. " U ION W'l " B~ O'V. .. ' '-21--0'10

'ER..S CO"UTI(; .......0. COO .. C' ""', C.'.
' ()R( OO.. _"' ...... U5 •__......., _. '" ca." C_ . "'"

C.O.D .oA,,",_ Oy ,._ .. ....., p....,.." ,,_ C~"_ 0. co'".""""'''_'' ca. h....
chO<> ""'" oocopt _ , ' _ " ,,,,C 00 •
coto"."'"0 0 .0(", ,,"" ,.. ' ''''' c...' " m.ng _,. noI lIO ....'._ ............. _ ..... _
"'"'"" "00"'","., _ . _ ., COft'"m'ng..- " "eoo< " R" '''",' _ "" "" _
" ..-, .. _ " II _ n _ ..n",,, •• _ "'_', c...-. *," ...
_ .._ , 0 _ " <>c. C...~ .... ,., ","n.
l:.IllOf! C....OI .. AC<:I 1lCAIlO O "'UOO .._
DATA l En, _ _ , IOC' """"" <10 _ , ,,., "'" _

For Information call: (602) 242-3037

:n 11 W. CAMEIJACK flOAD
~NIX. AIIIlZONA MOt5

" All pa ' ts m a y be ne '" 0'
lu' pl u l . • n d p.'ls m l Y De
SUbSt,lu ted ""tl'l Cllmpalable parts
" _ a'a out 01 stock 0 ' . n Item-n
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•-. -
MAKE IT

EASY TO SAVE
your copies of

NOVAlII

73 Magazine
Your magazine library is your prime reference source - keep it

hdndy and keep it nea t with th ese strong library shell boxes.
They life made of w hite corrugated cardboard and are du st rests

tanto Use them to keep all you r magazines orderly yet avai lable
for constant refe rence .

Sell 'Micking labels are available for the following'
8IJ M icro 73 M agtUlrre Radio Electronics
MKrocomp&iring QST Prrsolllli Computing
inCider CQ HOT CoCo
De~lop Computing Ham Radio J"'erfau A.~

One bolt IBXlOOOI is S2.00. 2·1bo"esjBX10lllla re S1.50 each.
and 8 or more boxes (BX 1002) are SI ,25 each . Be sure to specify
whic h tebels we should se nd

Call TOLL·FREE for credit card orders:

1-800-258-54 73

73 Magazine
Attn : Book Sale~, Peterborough, NH 03458

o SHIPPING AND HANDLING CHARGES S2 oo pcr order. up
10 and including it quant ity of eight 25t" for each additional box
ordered 0

_ _ II

'".u.,
vu
no

'"

°T. ' ,aun

'"10.. . r . l~' ·

'"
VE$-W",",

FREE

Iloo0 162 _ T__ All

'_ 4 -. N." . 1:I0I8O
..._31~1.

.,

FilE(
••

-~ ,

'"'"'"'".,.,
8" ,'''. 7 '

To...-. .....
_.~

""-11>,---_..........

NOW TWO MODELS TO
SERVE YOU BETTER

YOUR OWN PRIVATE. AurOPATCH

~"

• LI D Diti.,D-,.

• V ......' .....tOG ..~..... _ No

• Dh.."V In_wltII "_

. """'" DIolIy..- " .... , l.aI <19._1

. R~ _ _ .._ 1· 0I><....~ ~

De. ,... &pocW 1lod<I"OpIioft"

• • •

flAT\HIIU
· ~ -. Coll__
. Up ... «i -. ........ ,_

. ...... .... _ c....raI

• DN' fT_T-J· _ -..Go
. . .... _ eo........
. f .... _ Irict

" ' /1 1/ Sf If uddr,·)~ hn,'.

800·343·0728

•

80 PilM Str..t Plle rbcK0Y9h, NH 03458

Sell ing 73 wil l
make money for

you. Consider the facts:
Fact 1: Selling 73 increases

store traffic- our dealers tell
us that 73 is one of the hottest

selling amateur radio magazines on the
newsstands.

Fact 2: There is a di rect correlation between
store traffi c and sales- increase the number of

people coming through your door and you'll increase
sales.
Fact 3: Fact 1 + Fact 2 = INCREASED SALE$, which
means more money for you. And that's a fact.
For informat ion on sell ing 73, cal l 800-343.Q728 (in New
Hampshire call 1-924·9471) and speak with Ginnie
Boudrieau, our bulk sales manaqer. Or write to her at
73, Route 80 Pine s i, Peterborough, NH 03458.

hleoo m t Ml bo.uiplion one .ddiliOl1cllI te,o, lur unit S19 .97
P,Itrm-nl enc:loloE'd Bill me

Address _

Name _

Name _

City Stolte__ Zip> _

Add ress _

If you na ve no /ubt'! handy , pr mt U /.f) odares, tur c,

Let us know 8 weeks in advance so that you won't
miss a single issue of 73.
Attach o ld label where indicated and print new ad
dress in space provided . Also include your mailing
label whe ne ver you write concerning yo u r sub
script ion. It he lps us serve vou promptly. Write to :

l~
sooscncnco Department

ArrIateu"Radio's PO. Box 931
'lectncaIJounaI Farmmgda le NY 11737

MOVING ?

I
I
I

~ & """ "'0 U 2 97(1 T onlv US f un<k dr_n on US bank I",PO'" !;uri.,;" I
'25.0011 ~.r onlv US Fund> dr n on U5 b.<nk t ",e'lln " """" I, l'iu,", ,nQ,,,'e

I
I
I
I
I
I
I
I
I
I
I

Cily Stale Zip I'-- J
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HAM MasterTapes
Beta or VHS Tapes

MFJ Models
toO, S401l, '.IC,".iS

DIGITAL
FREOUENCY
COUNTER
Trionr. ·
M <><;IM TR-l 000
0·600 MHz
Dig im•• Mod. 1
0-510 SO HZ-1GH,

SMART PATCH
CES,Slmple. A ulOp.I(:l151o-SA W,II P,lI1 ch FM
Transce l~e. To Tou. Telepnone. Gff'.t Fo<
TelephO<>e C.. IIS From MobIle To e ase SImple
To Use · 1319 9!l

DRAKE TR·5. TR·71•• R·TA, L·T. L·15. Elrth
Sitell i te Reeei 't1J' ESR·24, THETA 9000E " 500.

EARTH SATELLITE STATION E5S-22SO

SANTEC
ST·22O/UP
ST·1WUP
ST-44(WP

NEW IMPROVED
MURCH Model
UT2000B

Repeaters in Stock:
Spectrum SCR·1000, 4000, & rr
ICOM ICRP 3010 (440 MHz)
ICOM IC·RP 1210 (1 .2 GHz)

Robot sooc . 1200C
Color Mod Kits

New TEN·TEC
2591 HT, Corsair In Stock

lonO-fl,. w.......
TII.pholll tOl' • • port
In lloet

Complete Butternut Antenna
Invenlory In Stock!

BENCHER PADDLES &
Vibroplell Keys In Stcckl!

•

ORDER LINE
CALL

800-221·2683

FT-QN E, FT-980 , FT·1Q2. FT·n, FT·l Ol. FT·230A " ·757
FT-l26A. FT·l20AU. FT·290R. FAG-noo. FT·203A

YAESU L.nd-MoO'" HIT
FT.208R ICOM
FT.108R IC2AT WIIIOI'I "'n\-Com II
" C1903 IC3AT T•••" FTC-220:!. FT..10:1

IC4AT It;om IC·..12 (........)
T.mPO . -1

....~.~«.
For the best buys in town C8U:

1
..

212-925-7000
•Los Preclos Mas Bajos en NuevaYorl<... Ii

KIITV SAYS;WE ARE NOWOPEN 7 DAYSA WEEK.
Salurday & Sunday 10 10 5 PM

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

Orders Only Please Call: 80().221·2683 e,
O [ICOr41

IC·R70, IC·751, IC·730,1C-745, IC-25A1H, IC-35A •
IC·45A, 1G-271A, IC·2KL, IC-471A, IC·290H, IC·120

•

We Stock: AEA, ARRL, Alpha, Ameeo. Anlenna Sl)e<:iallsts, AStltlc,
Astron. B " K, B" W. Bash, Bencher, BIrd, Butternut, CDE, CES, Collins.
Communications~ Connectors. Covercraft, Cubic (Swan). Custlcraft,
Dllwa. Dentron. 0 Imlx, Drake, ETO (Alphl~ Eimac, Encomm, Hen·
Sound, Henry, Husl et" {Newtronics~ Hy.Qlln, Icom. KLM, Klntronlcs,
Llraln, MCM (Dllwl). MFJ, J.W. Miller, Mlnl·Products. Mlrlge,
Newtronlcs, Nye Viking, Pllomar, RF Products, AMUo Amlteur CeUboo!(.
Robot, Rockwell Collins. Saxton,~, Swan, Tele~ Tempo, Ten-Tee.
Tokyo Hi Po_r, Tr10nyx TUBES, W2AU. Wlbef. Wilson, Yeesu Him I nd
Commerelll ~ios., Yocom, Vibn)pllll, Cwtls, Tri-Elt. WICOI'l'I DupHu;",
Repelt8f$. Phelps, Dodge, Flnon Intllcoma. ScerJnen. Ctystl l, . Re60
Publle.ltlons.

WE NOW STOCK COMMERCIAL COMMUN ICATIONS SYSTEMS
DEALEA INQUIRIES INVITED, PHONE IN YOUR ORDER & BE AEIMBURSED_

COM.IlRCIAL .....DIO. stooll..d & s.rvlced on preml_s.

Amat.ur Radio & Comput.r Cour••• Glv.n On Our Pr.ml•••, Call
E.port Ord.ra Shlpp.d Imm.dlat.I,.. TI!LI!X 12·7870 ••
~ .• ..' .. ~.~........... .'- ••. .-...~ ~

( (QUtoL Il!R

EIMAC
3-5OOZ
572 8 , 6J S6C
12BY7A &
4-400A

KANTRONICS
Field Day 2, Mlnl.Reader,

Interface. Software &
Code Tapes

N Y k Cit ' LARGEST STOCKING HAM DEAL.ER
ew or y S CO MPLETE REPAIR LAB ON PREMISES

t
•

•

•

I

AEA t .... MHz
AEA 440 MHz

, ANTENNAS

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

~ "Aqul S. Habla Esp.no."
BARRY INTERNATIONAL TELEX 12-7670 r;:;o=::::==::;:;;::=:;:;::'il

I TOP TRA DES GIVEN ON USED EQUIPMENT
~ STORE HOURS: Monday-Friday 9 to 6:30 PM

Plrtlng Lot Actost the Street
Saturday + Sunday 10 to 5 p.m (Fr.. Parting)

rAUTHORIZED 01515 . MCKAY DYMEK FOR
SHO RTWAVE AN TEN NAS & RECEIVERS.

I IRTILEX·"Spring 51. Station"
Subwlya; BMT."Prlnu St. StaUon"I IND·"F" Train-Bwy. Stltlon"

rBus: Broadway *6 to Spring St....~~.
~.~ eo
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JAPAN
ftoy Ihll. MPON
TOI'ItiO'Iy. a ..nd-30I. 2-111-5 Tomlga,.
Shlbuy"'(1,1
Tat)'O 151

J.~"

AlUHA8ARA-PAAAOlSE IN JAPAN

Any "-"'~ has been 10 Tokyo k_
about It - and probably wi ll _Iorgetlt.
W.- "-ta It . AnyoM auflllring from
c"uslrophobl. wouIdn1 want to go 1'o8lI'

il. Bul hams, and -. • lot 01 non-I\wns

(pool' unlortUfWl'''. ll'ley .I'eI. lowe it and
don', _ w.nt to ...... II alt_ they getII.,.

Wtwot Is il? II ', Akih.l,-,.. pronouneed
~.~ey-No-o.r ~ • di Slrlct 01 ToI<yo in
lhe nort~t tWOf 0 1 Chlyoda ....rd, 0n-

ly 15 mI......tes by I.d ',om the cent. 01 tile
city. AkihabaJa is lhe eleclronlca cent... of
Jap"R, a nd probably of the world. II has to
be "."" 10 be belilMld.

The<e a,e ll'IOI'e th.n 500 ret.1I elec
I ,oolcs shops here, ofllll'fing --vlhing

o;urrenlly on the elect ric ancl eIec"OfIlcs
""''''el. lrocludlng teleYlson recel_a,
video recordenl, tape '8COldela, c0m

puters, heme appIi...col$, tt..eo 'Quip
men!, .d i" I/"i lllm, and, 01 eourllCl, ham
gNf and parts 01 8¥er)' desctlpUon lmag.
1n&bIe. lDt. and lot, 01 part• . II Is lru"
mincS-boggling. Ewn il you ar. not •

builder, you will wish you were.nd maybe
lhen .nd there will decide 10 become one.

UIlIe stalls Ulld8l1'o8ll1h l he I.ain "ioCks
specialize: ~al lI8Il only knobs,
.nother only "';re. or lransislors. or
"",'Ion. or \ransforrnen; one Ihop sells
only pilot l ights; another HoI ls only
.I.....num chassis, bons, .nd __
.lumi1'lUn\- And . s you .....Ik IIIOng. you
begin 10 nolice shops Ihill lire~ 01
Ihoee you aaw mome"t. ago. II you
couldn' lind lhe rlghl mlclclllooue you
_nled lit one shop, you CIIn try llno!l>eI,
lind 1lIlOI1>eI. Is it IIny wooodel thllt .....
hilt" it? 01 course, if 'fOUl ....ife is also a
ham, you'll both be bloke behxe the dilly i.-,

satllfdays lind Sundilys are lhe tlusie$t
diIlys in AkihllbaliL Some stOles close on
MondIlys. Wednesdilys, 01 Thulsdilys.

BetOle lhe war, Alr.ihabara ....as lhe bicy

cle ce<1t81 of Tokyo, but when lhe great
",al machine ",a s s ",itctled on, mat8lials
became scarce and bicycle product iOn
....a s discontinued. AI181 the ", .r, a black
marl<e1 initially 1001< (WftI' the d is triCt. The

area did so ",e ll Ihal electronics shops
seallered around lhe city 1001< nole and
dloelded 10 IT"IOY8 In 10 IlIke avllnillge 01 the
big c rowds milling IIrOUnd the disl.iet.
TlIat', hen Akihllbll'lI beoan to ta ke
shape, the tIOOIlOI", Im prOYOd, tfNI
b1aek.markel busioess began 10 'ada
aornewhlll wtlile lhe eleclronla. shop$ be
;an to lIourish . One by one lher ClIme,
. nd ther now <klmIf\ilte lhe IIrea.

Dally, a bout 100,000 people . hop here.
Inc;JUCllng aboul 1,000 MloreIgl'l8lS.M Ma ny
01 IfNI shope 0CI8fl a110:00 am and close 'I
1:00 pm, so It" good 10 gel an early stall.
Ham shope ar. no! hald to locate. All you
"-"" 10 do is look up on IfNI roofs fOl hIlm
anllllV'll anays (1lOITI8 _ magnilicent!)

and you""" got it. Some oI l he stOles will
otfer ... muc:h as 20% ofl list prices, but
lhere .'e a 1_ points to be CII. ef ul a bout.
Firat 01 a ll, trill map manulilCh,ll81S 01
ham equlpmantlry to protecl t!'lei, ""'1er$
_seaL They WOUld pref81 Ihill you buy

equipmanl in your own country. II you buy
II here, lhua sayi ng on shipping OOIItS, the
wa nant, ...., no! be va liel back home.

Also, you' l pla, helltl}'ing to gel II ma......1
in Engl ish , And Irw VOl tage MoeIe In J a pan
Is lOll, SO you had bell. be su.e l!WIt there
i. a l1 lko11lap on lhe Ila nsformer . Most
shope a le 'e1uclanl 10 c:oo_ oecl lhe
llf).¥olilap 101 you, so you 1TIll, hill"" to do

if yourself when you gel home.
There a'e other pitfalll, 100. The 2.meter

'1glI $Old 101 use in J a pan cover only 1«
and 1<4!i "'HI. They lire Cilopable o f opel'

IIllng on the lull blind, but you may ha."" 10
....ke the modificatIOn you.seI'-

A lurlller (:(IITIpllCIIl ing problem is lhil l
ITIOllt Jllpane&e lI'e not good in English ,
even IllOugn lher ",m Iry nllrd to under·
Stllnd you. II IInytnlng ,eall, compllellted

comes up, you ma, come face to tec e ",lI h
one 01 lhoe most bilffllng lang~oe bIlrrlera
you 'v9 ""'" encountered. II you can a"..nge It, It is best 10 vis ll Aklh.bIlllI ",llh a
J apanese Ililm I. iend who SPNk' English
01 a prole&Sion. 1interpreter, II you can a l·
100d It.

NOI 10 be OWlf1oo1<ed In Aklhilbilla a••
tile 1101... d&allng in otllllr e1actrlcal
goods SUCh as TV" ster_, etc . FOI thi,
purpose you will _ ligna OI.playing
"'Tu F, ,,, Shop, M afld lhose slIopI always
Ililve Engtl~ing people. Here )0\1

will lind e~porI models 101 lllmotl~
thing (elceept ham gear). Some ilems ....m
be cheaper than il purchased al
MOIdinary'" shope, ... you will be e~empt

lrom I....... Japan ex- not have salea
t...e.sas we do, tlut Il'lere • •" e.tain I.....
tllilt are tluill inlO the pr;eM 01 e.tain
ilems.

Be SI.Q to cany yrJAI panporl, IlI1Ct1
you will need it 10 PfO'I'8that you IIr. ant~
tle<l to the tn e~emption. Anotllllr ,eason,
besides SOITIllWtIaI IoweI prIcaa, 101 sh0p

ping at lhe 1...·I. fIIl shope i, IIlat lher a re
.amiliM wilh Il'Ill COIftIC1 'fOII&O'I and II.
q.uenc:ies of eaen COUIllry. FOI ItII ta nos,
the Japa_ FM broadcast bitnd i. 'rom
76 lhrougI'I 90 101 Hz, so il you boughl ilI\ FM
.l\dio in . store not sel ling e~porI model..
you would be sluck wilh a problern when
you tlied 10 use II in lhe US, There also are
problems relalll(l 10 eyelet, ill hall 01
Japan is on 00 eyeles and lhe otllllr 1'1&11 on
00.

II the sole pulpose of your I'ip 10 Japan
is 10 tnvnerse youtHfl lotally in eIec

lrooics, lhen I would 'ugg8St you etlac:k
Inlo lhe Washington HOIe l, lignt llIl'IoICk in
the mlddla 01 Akihabll.a. No, GeorQl
Washington hasn 'l SIOlp' here, bul I' h4
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Food for thought.
Our new Unive rsal Tone Encoder lends its versatility
10 all tastes. The menu includes all CTeSS , as well
as Burst Tones. Touch Tones. and Test Tones . No
counter or test equipment required 10 sci freque ncy
just dial it in. Whi le traveling. use it on your Amateur
transceiver to access tone operated systems. or in
your serv ice van to check OUI your customers' re
pealers; also . as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an interna l nine volt battery. and is available
for one day delivery. backed by our one year warranty.

• All tones in Group A and Group B are incl uded .
• Output leve l flat to within 1.5db over entire range selected .
• Separate level adj ust pols and output connect ions for eac h

tone Group.
o Immune to RF
• Powered by 6-30 vdc , unregulated at 8 rna.
o Low impedance. low distortion . adjustable sinewave

output, 5v peak -to-peak
• lnsram stan -up.
o Off posit ion for no tone output.
• Reverse polarity protection built-in .

Group A
67.0 XZ 91.5 12 11 8.8 2B 156.75A
71.9 XA ~.gZA 12)OJZ 162.2 SB
74,4 WA 97.4 ZB 127.J J A 167.96Z
77.0 XB lOO.O IZ 131.8 J B 173.86A
797 SP 103 .5 IA 1.l6 .54Z 179968
82.5 yz 101.218 14 1.3 4A 186.27Z
85.4 YA 110.9 22 146 248 192.8 7A
88.5 VB 114.8 2A 151 .452 203.5 MI

o Frequency acc uracy, ± . 1 Hz maximum - 4{fC to + 85°C
o Frequencies to 250 Hz availab le on special order
• Continuous lone

Group B
TEST-TONES: TOUCH·TONES: BURST TON ES:

600 "" 1209 1600 '''0 2150 ' 400
1IlOO 770 1336 1650 1900 2200 "'"1soc '" 1477 1700 "'" 22'" asoo
2175 '" IbB "'" 2000 2300 "'"'1105 1600 2100 23'"

o Frequency accuracy. ± I Hz maximum - 4O"C to + 85°C
• Tone length approx imate ly 300 ms . May be lengthened .

shone ned or eliminated by changing value of resistor

Model TE·64 $79.95

..COMMUNICATIONS SPECIALISTS
426 w est Taft Avenue. Orange . California 92667
(800) 854·0547/ California: (7 14) 998-302 1



Aki/labara specielly a ,otes. (Cor,JNesy 0' co Ham Radio)

had, he wouldn 't have beell disappoillted
1\ isllOl a la.goa hotel, bul it Is bfaod spallk.
iflQ fleW alld sparl<les inside, Among the
~ of tllis hole! you ",llIlilld a
steak~ .1Id • c:otI.. 5/1CICl that __
excellent F.encll past...

Apart lrom lhe WashiflQlQl'l Hotel , tllefe
Is .Iso a r""'t.ur.nt called N,ku"'l'll>Man881
right a t thll edl/"l 01 Ak iha ba,a , s lIrvlng
dllilcioos s tllaks, harnbu,gllrs , and suki·
yakl, alld t..... p<lces a ' lI light! Sl10ppIflQ
can be ti.ing. especially In a crowded City
Ilk. ToKyo. so you ",ill alcome a place to
rei ... Ie- awhile . AIlOIhef pl;oc:e worth
kllO'lWing .boIll is Mis ter Oor>ut. a bf.noch
01 t..... US chain lighl in 1M middle of
Akihabara, wheore you can gel a cup 01 ect
lee aJld a donut, making \'OIl' choice Irom
fT'iflf 30 d iller""t yarieti .... YOOI leet, oot
to ...--tion YOU' s t(lfTlach, ",III be glad you
U~.

Back to harTHadio sle-ft. There """e
abOul 20 al Iasl count , bul that number

(:(Inlraels aod expallds as conditionS die>
I.te. Some 01 t..... names 10 lemembef a,a
Tomlhisa, Rockel, Toyomu••, .1Id Tsuk...
mo. Some h."" .11 occasionat EngliSh
speakillO clerk . Fe- ills tance, a t the ffiO.

men" Rocket Radio has a Mr. SLlZuki who
c.n manage In English quile wel l, And, I....
cldent.lly, TQy(lf'IlUra is the only store t t
_Is solely in harTHadio aQUipfTlllnt All
11'18 other$ .......bf~_ling ill e1eC

trical applicances, with ham .adio QI'I1y '11
alle<thougl"fl.

I won' l bofe you here with .lI lhedetalls
01 t,aveling within Tokyo to gel 10 Aklh. ·
bara excepl to say tha t Aklha ba ra is well
.......ed by tralns.nd SUbways. The cent...
01 Akihaba,. ia actually. large I,a in .ta·
lion 8ef'YiflQ _.1 liMt. The subway
liMt are ttoe H,biya Ii"" and ltoe <>inti
Ii..... Best bet la 10 gel one of those 8tJb.
way and I.ain maps t....t ... p<orided Iree
of ctu"ge at ttoe "onl desk 01 \'OIl' holel.
And you <:an always take a lax i. which
wou ld ' Ull IlOI more tha ll the yell equiy.
erent 01 S!> Irom almost anywhere in,....

One poinl wI'llch should be made Ilefe la
that II you do purchase a t'I ·I,ee item 81

ona 01 the tu,I,.. SIO<8$, the shop c"'"'
..... put ao,«t.lg 1n)'CU', I·rn 10 .....

cate such. Upon departing J_... you will
be .equired to.1lOw the merch.ndise that
you boIlghl as tr\Ildenca '1'1. , yo.. havell't
sold It a t a p<ollt. There!ore, do nol pack
\'OIl' purchases In \'OIlr luggage. Have
them in your haod. OU,,,,wl.., you could
be $lapped wllh all unpleaaant t....

II you would like current inlOf'fTlolllion on
alores, locations, and~~, a
good idea woutd be 10 calilhe Tokyo Inl..·
1181~1 ""'-leu. Radio Anoclatioro
(TIARA) lor currant Inlormation. Call

lW H l22t a lld ask lor Yulaka Kasaha ,a
lJA1ClN) ill the daytime, or al Ilighl <:all
~2236 and asll lor Joe SperonilAHt,ty.

Ha we tun.

LIBERIA
Btotll« Dollard Ste"", C.S.C.
EL2AVW88HFY
Btotll«a of lhe Hoi'( Cron
SI. Pa lr/cIc High SChool
PO Box 1005
Monroy/a
Republic of Liberia

The Mlnisl ry 01 Poal a lld Teleeom
municalions and the M""is try of Tra_·
lalion jointly ceIlIbfated Wor1d C0m
munications Year with a semI ....r held a l
the Urll_'sity 01 lIberie. The seminar
lasted lwo da..... Pape<. p<esenhng i....
dept h Sludles 01 condiUons as lhey exist
In lIberi. were read alld d isc ussed,

All(! the amateurs were Ihe re.
The amateurs p<tI88Ilted a paper dis

cussiflQ tha Inlernalional cha.aclef 01 am
a leur radio and tried to impress the ....
dienee ",,11'1 lhe idea. that the dfowtl api,le,,'
of amaleur radio in liberia would be ad-
yantageous to the l18'ion In mall)' wa.....
The pape< po-esenled Inlefnational ama·
le-u• •edio as Ihe o'eatesl sell·supporti"ll
and hae commuflity se rvice in the wor ld ,

Two aapec ts 01 this actlyity 01 8ef'<'lce
_ e gi¥M\ 88 eIampies. II was poillied
ou t l iral 01 all tha, ill lime 01real dl88.t8l,
it Is the amat..... ..no come through and
set LJCl _geney communicatior>s,
sometimes within houra. The well...._
. Iory 01 the amateurs al work at tha time
01 the earthquake and ,esultant Iida l wave
In Alaska was ,ecalled , Theil Ihe Slory,
perhaps belle< kJlOWn In liberia, of the
Greal Lha u F_ Epidemic was relaled.

The work of amateura ill lime 01 _ .
gency III so Impof1.nt t....l ofherexamples
.eally ..e not neeo;led, but amateurs a'e
not Idle ......... no """",gency SituallOll eI
ists. The paper poill ied oull....t ill nom'l81
day·lo-d.y actlvily, lhe amaleurs I'e 001
there running phone pa tches for 8ef'<'lce
men, ' urnlsh ing comrnunlca tloll lor
pa rades, and doing legwork lor Ihlngs like
COIleCling lUI\ds for lha Amerlcall Cancel
Society, The Red Cross alSO routinely
uliitzea the aerrices 01 amaleurs.

n was poinled oot lhal amaleu<.adio is
compleIeIy fIOI"o<:Oi,.,"elal, .nd this
'speet ",. a dfwelopaod 'or lha '*"""it ol
the audler>ce, The lacl was sl resMld that

all amateu. services a'e I.ee 0 ' charge
I nd U'a t amaleurs in no way compete or
llliartere wllh w'••."cial 000'iClII ....

The~ Irled 10 imPress oro tha ....
dIeno;e lhe teet thaI amat__ as a group
t;OO\Ilanlly a tudy and ""'",,r<:h .ays 011....
p<OYing commullicalioro. II stated tha,
thair .ecord 01 actli_...--I. aJld co<>lrl.
bullons ill this area ere Impr...nlye

Las tly, the Iriends hip developed by a....
ateurs In dilllllani eccnmee of lhe world
.as mentioned 10 lIlusl,ale lhe fact thaI
amaleu< radio rwomotea undllrslanding
~ naliona. The impact la small , bul
It Is there. The paper made mucl'l 01 the
tact lhat by and la ,ge, ama tllUls are really
s g,eal groop 01 people. They a 'e pallent
considerate, and pcttts. They are law·
abidi ng and, 10 a g rea l e xtent, mcnrtcr
themselyes. They help each olher and
others. All)' amaleur. I think, could recite a
long list of lnalances 10 muslrale lhese
facls.

Along wilh the p<eaentation 01 lhe
pape<, a ll aclual amateu<..adio s lation
W88 set up alld OJ-aled betore lhe whole
a.sembly. Condi lloros were fIOl lhe best.
bul aboul si x cootac ts we.e made,

MEXICO
Ma,k K. Tout/I,n XE1 KMT
~r"do P08 laf 4l-lUB
otUlOMeIic(J, D,F.

I_tly .eceloed a letl.. lrom Pablo A.
Mooaer XEtSR, p<esidllnt oIlhe MeIicall
l.NgulI 01 Radio Experilnenl lll. (S<IfT"f&

thing like the ARRll, congratulating me
for the Mexico column III " 73 lnterna
Iiollal." He Is the author 01 ya rloo .
Spallish publlcahons lor lhe l eague and
10 lhe benefit 01 all Spanleh-speaking
hams. I . as also happy to have receioed
hie inlormattve IeIlef with up-to-dalelnlor·
mation Itt lhe Mexico column.

AI po-esent. lhere are 3,2.a liceneed
hams in th ia country aod a Ioi a l 01 M ol ·
flc la l 'adlo c lubs that are acUvefy pro
moling Inllllest III ha rTHe la ted evenl8
eucn ae communlce tiolls experlmeflts by
88telltle and commullicaliona yla rTIOOf'Io

boIlllCfl. ,...... licenses a,e COIlSlanlly
being aull'lortHod wilen indMduaI. p.asa

exams, whlctI include tt>eory, <egulaliona,
and Morse code idePe'K1lng Uporl the Iype
of licenae thai I. solicited). Clessea .re
glYefl for .-comeB, deaUflQ with Il>eory
and Moree code. It'. a special occasion

lor local clubs to haye .- licensed

"""""',
DuflflQ July 01 thle yea'. lhe Salhllo (a

city in the atale 01 Coahuilal RadIO Ex·
peri ......t..e Club ceIlIbfaled ile 50th an
n/wtraafy, This panicular .adio club is

co<>eidllfed the senior membM ol lhe Mex·
ican league since II was lhe ' " s t thaI
joined the COOlltry'S Radio e xpe.lmellle••
League, It "'89 a special occasion 101

hams 118t10r0wlde. Du,ing the liral cere
mor>y 01 Ihis 50th ....liOnal meel1flQ 01
haJTH'adIo QPefiillOfS, lhe Aztec D<ploma
was aw..dad to Jose lui. J'rTllIN!l
XE1B8F 101 1'1'$ oulSland,ng pelormaflCll
wilhin MeIican harTHadio operatiOfl$ duro
ing lha paSI 25 yeara. Funhermore, the
Golden A.lIIlC Award wae presented 10
FerllllJldo loyola U,qulza XE1Fl.luis AI
yarez U,q ulza XEIYO, aod J ....11 lobo Y
Lobo XE tA lor hayjng accomplished 5ll
years as Iwn-fadio OJ-ator-s and in l>ooOI
of lhei. outslanding pef1ormallCe8 lMlI'

the yes<1I in their support of Mexican ham
r<tdio.

Ham radio got II • • tart ill Mexico in
1926. At present, I am accumulating illlor·
matron perttnent to Its history, with the
a id 01 PreSident PablO A. "loose r, ",hohas
kiod ly off...ed 10 p<OYide thi s and other..,.

AI present. rm worl<ing oro improwing
my own slalion, XE1MKT. The tOW8f I.
being buill and t'm pv<Chasing 11'18 I-ty
Gain TH1DX .nleona, I use the Kenwood
TS-13--0S baflllOQI. Look for me on 40-10
mete rs , You can IIIId me usually .roulld
1•.301 MHz or 21.375 MHz, Wednesdays
and Sundays. I'd be more thall happy 10
answe< \'OIlr queatloos with .egards 10
.....iling Mexico and keep you IIl'ormed 01
currenl_18 here in MeIico. Maybe Wllh
the.- anlenna, 111 get. belief .Ignal 10
you! Sl!tudoa trom MeIico. 73 and happy
DXing!

THE NETHERLANDS
H. J, G, M_ man POQDDV
ZandYoor,erweg 33
211 OR AlIfdenhout
Tile Ne,_ I' nds

TliE NBTVA

Do you .emembef the 0kI leIeri.1ons
with mirror cIrums .nd NipkOY dlska? The
NBTV A (Narrow Bandwidth TellI'IISIon A..
sociation) la a c lub wilh active membllls
who .tllI use and develop the old 10w..,.l i·
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ELZ ELZ

CT-15A
50W P"'''''. ISW ;JyQ
50-2]9 xrtW-o'l dummy
OC·SOOMHl. VSWll< I.12
$12.00

CA-35A
ClIfltaln!,~act_.

chop-lypt ""9"
..oItagr prO(ector.
Low loss, low VSWR
DC-SOOMHl.]SOV bttal<dowrl,
122.00

COAXIAL SWITCH

CT-15N
50W po'..... 1SW ;JyQ .
1'ypr N [;UmIy l.wd
IX·SOOMHz. VSWII < I 1 I
UI.OO

TERMINATION POWER METERS

CT-150
~ .-c00l!'d.
4OO\lf po',"", lor ] .......
15O\lf;JYQ. DC-XOMI1l
$46.00

CT-300
0iI-lel.J _cOOio"d
'klll p"" lot] """"
3OlNI;JyQ DC·XOMI1l
$68.00

SURGE SUPPRESSOR

DUMMY lOADS

CH-ZON_ .-
so.m l)?:' u; wr
DC·'iOCIMHz. Iklll poo.wr,.....,

SP-600

ELZ

...--..,nZ ..~_

Select 1 of 3 sensors by sof t touch switch. Three wide
bandwidth sensors (over 1.6-SOOMHz. SlS9.00
RS·I : I.6060MHz RS-2: 1.6-150MHz RS-3: 130-S00MHz

O·2kW 0-200W 0-200W

Two position antenna sw itch and indicators. Three power
ranges to IklJl, 1.8-160MHz. '107.00

Three band sensors 12m. 220. 4S0MHzl. 10 percent accuracy;
O-150W CIJI, LED power range indicators. St09.00

SP·ZOO

SP-250

Sp·400

SP·600

DlstrlOuted by
Enco....., Inc.
2000 Aveooe G. SuIte BOO. ae-c. Texas 75074
f'hor1e (214) 423-0024 nx 79·4783 EI\K:OMM CAl

Sp·Z50

SP·t5M

SP·45M

SWR & POWER METERS

low-profi le. economy 2kW wattmeter. 1.6-60MHz band
width. 3W SWR sensitivity. Three ranges. A Best Buy! '75.00

l.e-I50MHz. 200 watt. low-profile wattmeter. VSWR, FWD
PWR. REF PWR. 1.5W SWR sensitivity. Great tor mobile HF.
'60.00

VHF..lJHF to 100 w atts. 3W sensitivity tor SWR. 10 percent
accuracy All metal shielded construction. '.5.00

TP-Z5A
25 _.....,.".(1
lP.(l5)( lor ...- ......

~~l.wd
....ee

OisUlbul:ed by
Enco...lII.. Inc.
ZOOO AIJI'nJt." G, Suite BOO, Plano, Texas 75074
rro-e (214) 423-0024 Tl.X 79-4783 ENCOMM CAL ..... 135

"""""'" ""I!ncOftl...~ Inc.
2000 A~ G. Surtt BOO. /'liYlo. Tex<t:i 75074
~ /214) 42].0024 TlX 7<J.4783 ENCOMM [lI',l
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Amaleurs come ollen 'rQm miles sround
to take advanl.ge ollhe helghl of U•• hill,
located aboul 20 kilometer. _I of Am
.terdam.nd !i kilometer. from the Dulch
coa.t.

AI the time t!\lt thia phoIo was laken,
Pietl< ...... making a aso with G&MOP
located ill l.onfl SutlOl\, Norfolk (lJnlted
Kingdom). The harod--t'*d PIet.. w.s usi ng
i••~edStomo HT wllh an OUIPlit of
350 mW on IWO met...... The di.lance CO¥

srecl w'" 30ll !Un! No 0001"'" hams oflen
flO lhere.

NEW ZEALAND
D. J. (Des) Ch.pm.n lUVR
459 Ke~~edy Road
Napier
New l ealand

BITS 'N' PIECES

Packet r.dlo (13, September, 1983} w• •
used In ZL recently 'or tfa fflc halldllllg
durlllg the recent 2.-1100. telethon held to
false money lor chafll.ble purposes. Tha
Amateur Radio Emergency Corpa ...11

asked to provide comm...niellion nel. lor
the transmissior> 01 pledge ",,"sages .d
vising the amounla 01 mor>ev donated,
.nd our 'egt,Illtory aulllOflly, the N_ za.

RECIPROCAL l ICENSING IN II

Coulltfies ha.ing .eciproca l license
.g,eemenlB with New ZNI.nd a ,e the
~herla!'lds, Sweden, the Ullited Stales
01 America, Ff.~, .nd Swltzenand.
Othe1 COl,mlries wh iCh N_ ZNllnd has
amateuf-oQlll1 ificate ..coonil ior> ....Ith a fe
Australia, Bot.w.na, Clnada. Cook
Ial. nds, the Ret)ubtle 01 1.e1.nd, Papu;t.
N_ Gulnea. NI..... the Uniled Kingdom.
. 00 Zimbabwe.

A visi lor to Zl.~and 'rom .,.., of lhe
abOve countries may oCl.,n I vis itor's
licenSe va lid lor 1. day$ bI' preSoeflll ng •
copy of hi. amatsu' c.1,hcale, his cur·
rent uceeee. a oo. rscei pl lor . nnual 'ees
10 "',.., oIlhe Radio I....pector'. Ofl ices 01
lhe Regional Of DiSlflCI Engineer' s Of·
lices 01 the N_ ZNI.OO Posl rxuee It
Whangarei , A\lCkl.nd, H.mlllon, Rotorua.
GlsbOrr>e, Naple<, N_ Ptvmouth, Palmer·
eton No rth, Maste flon , Welli~ton ,

Ne lson, Gfeymouth, Chfistch",fCh, TImaru,
DUlledin, aoo Invercarglll,

The visiting .mate"f will be Iss...ed with
a Zll callslgn Immediately , provided
papers a ' e in order, E.ch Radio
Inspector'. otuee has Its iooivldua l .1I0t·
ment 01 ZL.I call.lgns for Immed iat e issue
to the 14{fay·vlsltor licensee.,

St>olJld the vls llor w. nl to . t. y longer
than I. dal'l , then he m...at make written
. pplic a tion, sending copies 01 h is ama·
tsur certltielte .nd CUff..,t lICense Inlor·
matior> so lhat lhey are ,eceived bI' lhe
Radio 1f\S~tor'. Ofl lce where he ....ishes
10 pick up hi. \'ISllor'. Zl.8 call one montl'l
belore the da te the vi.ilor·••Icense I. rt!l

qulred.
This Iongsrileflod Zl.8 call lor vis itors

is Issued lrom Posl Office foIHdquart....
WfIlllroglOf\, .nd la v.lid lor psrlode 01 over
1. day$ and up to one ree' ffom lhe date
01 Issue. The Ior>g-t.........,l.ltor'. Zl.8 l~

cense is r_ . b1e , but .ltl< the loB I

yeaf, a norma' ,esidenl·ll caH,IgII will be
l" lIed In place oI lhe vi. IIor'. ZL.I call.

A••n ex.mpl_a . Isllor uslrog the eeu
.Ign ZLOXXXNi6 h... the prsl lx 01 hi.
home c.1I given .lter the sl.sh 'ollowlng
Ihe Zli een.

".
Sl.51

10/13.89
10/15.11

S\.1,...
31$1 ,00

HII$1,".....
SI.1'

IOIS2,15
S3.00
Sl .25
S1.25
"00

The picture Is basi~lIy fltSlfk led to
close-ups, like a movlllg pa"por! photo
gfaph. For lor>g sholS. the de' IIIltion Is 100
low. lola ,.., a mong VOU ....ill lay. '/II'I\a1 1. the
U!IlI of a sy$lem like Ihls """"' 111 loday'.
'/II'orkl VOU call buy 'ull-<:olor ca......... aoo
e.ceIlentTV sets Ind monitors!

Remember weltl!\ltlhe pt8Cliell ..... it
YfJl'lIow; lhe malll ......, lor bulldillg an
NBTV camera aoo monitor I. the e:<c ll..
menl 01 uaillg old lechnlq.... and 10 get I
picl ..... on the SC'ee<l .....th only lhe YfJI'I

• ilTl(llesl and -V bole metl'loOdS.

" can easil)' be e_plalned ho'/II' lhe
wtlole Ihing lII'OOks. Moe! 01 the ~ulprnent

l1l«I al present •• based on the NipkOV
disk. A Nipkov disk Is a thill CI,c...la r s heet
01 al ...minum ....llh a ,eg...l.. s pifl l 01holes.
ThiS disk is rolaled on a horlzoola l • • 115 bI'
• COIIItallt-epeed molor. 'n Iron' 01 'he
dl.k the1e Is a lellS to locus the image.
Behind the disk, there i, . photomuiliplier
Of a llothe.- pho108flfl8Or. A .Imple receiver
has a s imila r disk and. motor with aceu·
rate , peed oontrol aoo eree a modulated
light SOUfce, replacing Ihe c.mefa's pnc
tomultiplier. A Is,ge viewing len. ,e plac lIs
the ~mera lens.

If VOU'fe interested in NaW. lhe mem
bership 01 this 8<ltishlDutch club i. open
'/II'Ofldwide. The .nn.... 1 . ...bacrlption I'
DFL11 lor Dutch members. OverMlls s ub
llCflptlon rates on r~1. Adctfesset for
in'ormtllon: TreaSUf8r: Mf. S . Kujawlnskl,
M Pafll Drive, Hucl<nall, Nothrogham
NGl!i 11U, United KiflllJdOm; Chf,l rman:
Mf. D. a. Pill, 1 eu",wood Drive, WOUSl on,
Noltingham, l)ni ted KIngdom; M r. A.
Meyer. 'sG<a~traal 2. , «33
AM IIoedel<ensJ<erkll, The Nethef!ands.

VHF FM ACTMTY

The pnoto shows P\et.. Tak_ P,t,38SR.
who Is making a _av ' 1diO contacl on
lhe 11th 01 J uly on Het Kopje v.n
Bloemendaal. which is $lid 10 be .he
highest dune-top 01 the Nethef!ands. II i.
located nIlar Pleter's OTH .nd I••bout!iO
meters aDove sea level , On thl. spot you
h..... marvelous vl_ OYeflooklrog ,he citv
0 ' Haa rle m a oo a parI 01 the North Se•.

Call (305) 893-3924

RGSU·20 It .. PL,2!igea end 1-0'.95
RG2' .U dDl s,l....~ ..Id, 50 ohm $1.~IL

100 II RGI U wilh PL·2S1 on ..ch _ $19.95
BELDEN eoa. in 100 II- fOIls

RGSIU ~I Sl195
GrOUncli"'ll Itr.p. _...,. ""I)' tubul. , br.id
3116 In. linned COlll* llle111.
311 In.I~ COlll* JOcIfI-

CO NNECTORS MADE IN USA
il. m Dl>enOi PI 2!l9
PL-2!i9 Te llorVS' I....
PL·259 pus h·o n adaD'" s ~ell

PL2!l9 8. 5 0 ,239
Double Ma le Co~~ec tOf

Pl ·2!iB Ooubl' Fe ma le ConneC tOf
1 11 pa tC h cord w,RCA tY De D'uoseac h e"ll
Red uce , UG· ln Of 116
UG 25!iiPl ·21:19 10 e NCI
EICO ", IM3591
F59A lTV lype )
UG 2 t OlU Ampn e no l Tyoe N Ma'e 10' RGB
BN C UG88CIU. ma le
Ji l 6 , ~c h "" '.e PI"Q rcrccn.esetc
UG213 BNC 10 Pl ·259

FREE CATALOG
COO .dd $2.00-FlA. R• • . add 5% Sales T..

Hefe a.. the NBN Sllndlofds: Unes
ItUmbeo' 32, scanned ¥eflieltly upwards;
plctu.. repet it ion Ifequency- 12.1:1 Hz,
SClnned 'ight 10 le tt; line ' requency-400
Hz (32 " 125); pictufe 'ormat - 3 ullits
....tl~1 bI' 2 ullilS llofizootal; I Ync p...lses
(line treq...encY)- lbool 1:10;" 0' the II~....
raUon black .

lOW lOSS FOAM DIELECTRIC
RGBl( 95 ' ,. sn,e lll Sl •.951100 II. or H e/It .
RG!:I9IU 10% c09pt1r br. ld , , , "" ..9cllt.
RG8U 60 '10 sn,elll. ,.. l&c1U
RG58U 80% Sh,eld . ".01e/lt
RG!iBU 95'10 sh,eld ..... ... .." . " . ." .." IOem ,
RG59U 100'10 toil sh 'e ill. TV Iype """ 1OcIIt.
RG8U 91'10 sn,e lll ' 1 g a . (e Q" " . Belde~ 82 " 1 31e/11.
He. vy Duty Rotor Ca ble 2·16 gao &' 8 ga . .. , J&Cllt.

Rotor Cable6·co~ 2·18 ga &22 ga 19C11t. O' ders " nd." S30 00 .dd $2 00

Connectors-Shipping 10% add'l, $3.00 minimum
Cable-Shipping $3.00 per 100 It.

12240 NE 14th Ave., Dept. 73 , No. Miami, Fl33161

~NEMALELECTRONICS~-
\Nv'/I . COAXIAL CABLE SALE

.~"''' ~J~~ ~, ';I . ,::S: . ~\.\' <N~v , . -e-
' -.. . ~o. ~'1> ~~'\ L

~
~\'1> eC\~ e , ~ $-

'i>Q . 'i>~~ ~\« ..s::..
\ 'f\,t\j;:;. 'i>~\Q .. .~

• vofV;. 'f\,t\j , .
POLY ETHYLE NE DIE LECTRIC

~ mil spec 96% $I'Ilekl. ._..... _ ...... 1~t.
RG213 f'lOtICon ta m,n,u,ng 95 % she,1d m,1spec :Mlcif1.
RGHWmdspec . 96%~,eld 1~

RGl 1U96 '1o Sh..,l<l. 15-ohm m,1 spec 25cIII.
RGBU 96 '10 sn,eld. m,1spec m ..snoo 11. Of 31a1t!.
AG6AIU CIOuDle ~leld. 1~ohm 2!icJh .
RGsaAU s".nded m,1s pec 12e/1I.
RG!iB m,1 s pec . 96% sn ,e ld l 1e/tl

IIlt lon televisior> ' y$tem aoo na... tlWll.
own .....,Ielle<. They l,IS8~

~me<., 100 homemade monitor' . They
h.....11lO tl>elf prO'essional standa'<j.S, $(I

that fecorded pktufes c a n be e:<changeod
aoo ~II be t••nsmitted (II allowed by
PTT), let me glve)'OlJ a sample 01 me ca
pacil ies o ' the system.
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Mirage Communications
Introduces Their

6 Meter
Solid-State Amplifier

A1015
10 Watts In - 150 Watts O Ul

$279.95

• BuUHn Rx Preamp
• All Mode-SSB, CW, FM
• Remote Keying
• DC Power 13.6 VDC a t 18 Amps

• FCC Type Accepted
• 5 Year LImited Warranty
• Optional RC·1 Remote Control AvaUable
• Made in the U.SA.

Available at Mirage Dealers w orldwide

The SUNKY DIPOLE Antenna
A broadband. low SWR dipole that really"""",, in apart
ments, small yards.attics. any.N'here a small antenna isa
must. Indoors or out. you can vvork ANY HF Bt\ND. in
cluding 10 M Hz. No gimmicks or add-ons. Imagine
80M in as little as 24 ft.! Complete kit and instructions.
plus SO ft. of coax. Easy to set up and adj USt. More
informat ion available - j ust carr or write.

9.95

$59.95

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

ALUMINUM CABINET
ALL HOLES PRE -PUNCHED ~

$6.95 !O

'"ALL RG5 9 tU COAX CABLES 01
COME WITH CONNECTOR '"
ATTACHED

10 0 FT $ 15.95

50 FT $1 0 .95
3 FT $2.50

7 5 FT $1 3.95

MANUFA CTURER OF ELEC TRONIC TES T mo

~
~
~

0>
o
o

~
~
o
:ii
~
o
~

VARIABLE POWER SUPPLY 0
BOARD & PARTS KIT 0

~

~
'"

COMPLETE SYSTEMS

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION

1.9 T O 2 .5 GHZ

DOWN C ONVERT ER
BOARD & P A RT S KIT

MICROWAVE
ANTENNA KIT $9.95

DOWN C ONY KIT •...• $ 9 .95

POWER SUPPLY KIT $ 9 .9 5

CABINET •...•...•. •.••••••. $6.95

$ 36.60

•,
•
•

rRIONYX INC,

6 'U OJ. S6 '9S ,,1i0;/ sxona 1J388nIJ S6 ·Zl $ 'tfNN3J.N'tf

( TFlION!::IX,~c
6 2 19 COFFMAN RD .

I NDI AN APOLIS. IN 4 626 6
ADD " _5 0 fOil SHI P PI NG

.... 1(101, PH ONE O R MAIL
(3 171 29 1 728 0

29 1 2995

Blacksburg Group
Box 242 Suite 500
BlackSburg. Virginia 24060
703/951-9030

S67.95 postpaid lin U.SA.I
Money Back Guarantee
Virginia residents if 1
add 4% sales tax U ~

,~, y-
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land PQoJt 0l1 iQt. a llOW$l Ille NZART
AREC 10 uN Ille ocas ion as a 2~

I. a ffi<;-handli ng "Ierci". lor tile .....Ieur
.......gency 1• • •ound IIIe co..nlry.

In moel ., VHF/HF t,. IIi<; net. -..
used. bul .1 one ollhe regionel telethon
center. , P.lmerllon Norlh, • group 01 i,..
lerested arTlilteurs wllh • mulu.l Inle rest
in packet ,.dlo decided to use the Mana·
watu date repe.ter to relaVthe telethon In·
forme llon. Three bfanche. , Oann.evirke.
Pahlalua,.nd H.we, . , used lhe . v.te m.

The pledge ....Hge30 _ e entered in
groups 011"'- to len . 1• lime Inlo tile c0m

puter. oompH"d inlO • • t.ndard teIllorm,
and senl by- dlrleoom tp&ckel.adioI vi. lhe
IIl ......W• .,1 dirt. 'epMler 10 a Pa lmerslon
North home st.lion. where lhe CIemOdu

la ted .ig....1 w" led into .nother 6809
computer .yslem, printed out. .nd deli...
iIIed 10 the Cent ra l Region Telethon
Center, The compulflf'l used were Mot~

rete useril'ouP 6809 svs tem•. combining
ke vboa rd , c nmputee disk drive, .nd a user
group modem to couple the VHF trans
ceiver. A lOCal printer was u,ed lor tile
ha.d CGPV. allhough Ihe men . ge Illes
were held on magneli<; d isk. The whole
, yslem w.. _ pushed a nd could heoe

hendled • 101 more IrafflC il il had been
av.il"" dnpile lhe slow Iyplng ,peed

of ITIQ$I o»er.ton.
A!i Iucl< would ha'lll it. the Palmerslon

Nort h dlrl. stallon operalor tr.ed lusl_
lhe J"O"d Irom lhe s tadium wtlere the cee
I.al Region Telethon Cenl er wos toc. ted.
so Ihe Pflntout. wele del ivered Irom time
to lime by h. nd ,

Participating operators were ZLs 2AYF,
2BNP, a nd 2TPO flom Oannevl,ke, ZLs
2TOA. 2TOB. 2TOU, and 2TXC I,om Wood
vine. a nd Zl2TMO. lhe base .tation at
Palmerston Nort h .

Hemle". , . ....p .rId .~ . ....plest•.
II.. me"els. arid . ...apl'lftlfiOtl, . re $QfI'>e

0I 11le namM 01 Nort h American ect,vilies
_ • • maleurs get logether .nd buy {)<'

selt lheir used equipmenl . They . 'e lhe
source Of belgelns galore .nd a place
where h.ma ean meet. ,oclalize , . nd frat ·
ernize. Down under in Zl~and , we h.ve
aoother name for these funct ions . and
IheV operate On a d illerent . e lling ' VSle m
Iha n on the North American scene. In New
Zealand. we ea ll these funelion. " junk
sales~ .•. a n ooeas iOr'l wtlere lhe ._.ge
ham ean clMnout the wo.-k shoP of .1I su.
plus equlpmenl. some 01 it Junk, and us...
• 11y some of il lhal he purel\a$«l . t the
1..1 jUf\k ..Ie . lIended. In one {)<' IWO
a,..s, lhe IUI'lk ..Ies are. I,me more
sophislieated..s lhey h.ave trading tables
end dlspl .ys o f lhe latesl new equipmenl
avaitable by- the local ,epresentali\/O$ of
lhe name overseas m.nuf.ct ure-n. 01
• mate ur equipment. There I. also .lleasl
one lie. whe 'e a flep m.rket IUSI like
those In the US pnd Canada la orga nized.

la r a I.ke . cloMr look at. ZL junk sale,
They are . lw.VS organiZed by- one ol lhe

local tw.~ 01 NZART !Clubsl. The
tw.neIl oommill.. hrsllool<s .tllle year'S
sd'...:lult of junk ..Ies I nd selects • lime
-.l'lidl dOaoI not Clasn ..In .nother nearby
dislrict' , ..... Once ttle o.te nu been
set , lhen .n luct~musl tie obta inMI
(and lner" a'" _or IWOgood ones wilhin
our .....Ieur rsnksl-one wtlh sym
pathetic leanlnga tow. ,ds amateu, ••dio.
"The auclloneer's services . re nOI free of
Chllge, but Ihey COSI onlV an honorary
pavrnent.

NeIll. the ven...., . local hIli In a Cer\
trll posilion with plenty of park ing a pace.
III .....t-. will tie coming lrom • • f.r as
200 mi leS .w.y. In some very eII.eme
~ .....1-. blllen by- Itle junk.....
bug haYI~ known 10 l r.....~ miles

10.lIand . .....
TllIn comI Itle Idmini.trsl lve . rrange--

men\1, the catering ana ,'ge"'e"ts (coffee
tw..ks .nd lunell~ lhe linanei.1 arrange
menIS, .nd lhe galhering 01 the necessary
bo.nel'l mernbel s 10 etltt the ~.rioua

de(>lrlmenlS on lhe (illy 01 tile ..Ie. seee
_ e tlelween 20 a nd 30 l'lelpen a'e
fIMded 10 run lhe day prQgerty.

On the d.V of Ihe junk sa le, the v.rlous
" 101." lie presented lor recording on Il'Ie
.uctlon forms, and Ihe vendor Is given a
receipt fo r hls/her au,plus equipment
(junk). An .n average ZL junk s. le, there
are .bout three to lou. l'Iundred lOIS for
luctlon during lhe COU"Ise 01.1· or B-hou.
luctlon period. SeIling a t. rt••boul 9:30
Of 10.m .nd conl l...... nonstop unlit the
lunch tw..k llound 12:30 pm. Selling r.
........ aga in . boul 1 pm, conlinuing....,...
stop unlit I II lhe lois h.ve t.en sold.
maybe . round S pm.

5&1.. . ,e made on . commission bas is ,
lhe Ofglnlzing cl ub gelling the commi.
slons c harged_ us u.lly 1S% fOf their club
fund., The range of Ilems fOf sale covers
from eb,olulfl junk Ihrough to neal-new
tr.nscfll_s , .nd in . ome cases. t><.ndo
new components {)<' . ccessories lh.1 have
been purchased bul _ used.

Belore lhe sa.!e s t.rta. Itle klIS .....vall ·
sbIe for Inspecllon up un til the lime lhe
.ue:tlon commences, and again a l Ille
lunch ~k, bul not durIng lhe a uct ion
potrlods.

8eeIdes lhe aoclion HIe, IlIerfl . re
I.adlng t.bles organized by- the club com
millee, d irect-selting . mall bags of COJn.
ponents . ndlor a nV! hlng s a le. b le that
does not conlllc t with the auction, Club
committees scour th e ecocee of che.p
components . nd Ihen h.ve WOfk ing bees
(collectl'lll work ing pa rtie. 01members) to
bag up lhe items inlO ..I..ble quantities.
Your correspondenl nu t.en counting
out 32,000 'h-Wall resl.lors Into 101 and
twist ,ng lhe ta ils logether for what seems
lIke dlrys in prepa,ation for our junk sale
10 be nekl soon. My I,noer' are. bil sore
.nd I'm counling tena in mV sleep. The
Iinal . t.ge 01 this WOJI< ing bee will be 10
bag up the resistors Into bags of 32
val ..... , 10 01 each vaillfl, for sa le on Ihe
trad ing tabla,

On lhe soc ia l side,. junk sa le provides
the opportunlly for a I.rge number of ama·
leurs 10 cong'egate logelher for a t leas l a
wtlole day, and In some eases. wtlere
na.,... lravel some d isl . nce, possibly over·
night, 10 swap the usual amateur stones
01 I"" OX lhey have WQfked. etc. Junk
HIeS lie great happenings on the h.arn
..... here in ZL; lhey .re occuions when
one can empty OUllhe shack or workshop

Of a n Il'Ial surpluS gear ';'OU h.ave accum...
I. ted O'ifIr the past ye•• or to and a lime
when you ca n go looki ng lor that spec ia l
piece vou need to complete tile project
Vou have In min d. It Is a lto one of those
limes for ll(lffi(! amaleura when they bring
horne more lunk than lhey took lothe s ale,

ZL junk sales IIave Ihlrr .egul. r fol
lowers wno tr.ve1 conslder.b1e dlst.ncea
10 be present . nd partlclpale in the day.
aet'vih". bOth busi.-' and SOCi." From
lhe number on lhe yea,', program, lhey
-.. 10 tie on lhe incrfllM in popula rity .
facll yell' _ see fIf/W~ sl.r1ing UP In
a 'NS not preYioustv catered to by ttle
" I.. al.ead)' operal ing .

Awerd,: For cert ific.te hunta.s , a lillie
bit of advance Intorma tlon On a special
dwa rd _ the CitV o f Hastings Centennl.1
Aw.rd_lo ce leb r. le the l00t1l blrthd.y of
H• • l lng, . a CIIV 01 . bout !iO.OOO popula ·
lion located in H.wk.. BaV. ~h Is land
01 ZL: The .ward will be a~.II.b1e du.ing
the month 01 February, 1981, an bands,.l1
modes, a nd lhose work ing the requlrad
number 01 slalions will receM! • haJlll.
some colored eenifieate for Il'IeI r e llorts.
eet.iI. 01 the ,equlremenls will be i,..

Cluded in neIl monlll ·. column, In .ull~

clenl time lor thoM wis hing 10 par·
Ilcipate. tnformallon will . Ito be ci,·
cul.led on mosl oI lhe O'IrfII"seas nets, bul
II you millS out, do f'OI hesilale to wrlle 10
me. PleasereJf*nber 10 lnclude2lRCs lor
a reply by- aerog••mme 1lO Ihal you get the
informat ion In tlme 10 pa rtic ipate for thl.
s pecl. 1award.

Well, tnat'e about an for Ihls monlh, a li i
h.ve 10 clean out tne shac k and workshop
to get readV IOf Ihe c lub junk 'ale ned Sat·
urdaV. Maybe I'll rnak. eJlOII9h from mV
H ies 10 buy that rGl . ry coil 11-.-::1 lor lhe
ATU I'm p1.nning. Or ma)'be I'll be lucky
.nd pick up • whole ATU al a rMS(lll'l&ble
price. see you.lI ......1 month.

SWEDEN
Ru"" Wande S /,lOC:QP
F"'i.vagen 10
5-1-S!i 00 Nylf•• m
S_

THE MATCH TOWN AWARD

In 1964, lhe city 01 Jonkoping in lOUIn
ern Sweden celebf.tes its 7()().year .nn~

_sary. The Swedish chemist Gust.v E.
Pasch (1788---1862) gol. patent in 16'" on
his Invefllion Of th e Ilrsl saletv m.lches.
In 1652 , a Swedish manufacturel, John
Lundstrom, beg.n to produce Ihem In
large quant ities In J onko ping. Between
1916 a nd 1929. lhe Swedi sh e.port lor
sale ty malcnes was 50 million kilog' .fTIll
.nnually. Today lhe Swedish Malch c0m
pany is a gianl Iniemahona i di......'foad
empi.e llIal owns lactorles. I{)<'.,ts.
mines, a nd 011 well• .

The lIl11ten Town Award is • beaul' lul
sil k streamer in _al colors. YOU should
conl.ct ,.dio a ma teurs In the Jonkoping
communilV (F6 IOf the Swedish commune
Award) du ring the c. le ndar 'I"lar 01 196• .
The aw.rd Is Issued by the r. d io c lub
SVARK, Sodf. V.tterbvgden s Amatorra ·
d loklubb. Every OSO wll h Jonkoping com·
1TIIJne counts as 1 poInl. The club S1atlon,
S K7AX, co..nts as 2 points. Point . ...
qulred for lhe I ward: S ill = .. poinls , EuJO.
pel'" = 3 poinls. • nd OX ,. 2 points.
There Is no requirement lor OSL ear"'.s
proof for contact. The necessary _dlCl
lion COIn easily be dOne by lhe c lub. JUSI
give lhe reg ular OSO data In your appli<;.
Ilon_

Application shall be made to SVARK.
PO 80I 2035, S·561 02 Huskvarna .
Swede n. The lee I. ellher 30 Swedl.h
k.oner, 10 IRCs , Of US$S.OO,

PREFIX OF

Finl.nd has joInMI the counl, ies lhal
celebrate lhe 1983 World Cornmunlca·
I~ Year by- IllSUIng a special preli ... Be
t_ November 18 .nd December 18.
1983, . ny Finn Ish radio . maleur can
switch lhe regular Oti to the OF prflflI.

fiN NISH SISU

The Finns lie known for having e I trsor·
dlnary sl.mln••nd endurance, ca lled
, I, u FOIlhe 1982 CO WoN OX Conlest, the
c lub o f OH2s, QH2AA, put up a conlest e l·
fort In order to beat the European record.

The slal lon wa. OHlIN from tile All nd
Isl. nds, Finnish i.t.nd. close 10 S*fIden
bo th geogr.phically . nd lingui.Iically.
They naoe. speci.lat.tu • • nd .re . sepa.
r.te oxecCOUf'llry. On lhei r OSL ca'd, lhe
contest group .1 CHeW senl .....sage
to.ll fellow conleslers Ih.al said:

"We _ e . 11 born in Flnland_ . cou,..
try on lhe "'Cl i<; Circle. II is . counlry_
Io'Ill. _ • •• -. proud 01 11 . we .re used
10 a _ I""" 01 four seasons-from •
swimming J uly 10 a fr8fl2ing February,
lrom a gently . wa kening April 10 • ' e
c!ining Oclober. We . re _ fortuna te
enough to h.'Ill the world's mosl be.ullful
archlpel. go, reaching all Ihe w.V 10 lhe
easteroreost 01 Ihe Aland Islends, the
OH9. So, whV don't wa make II h o m
here-be fanatic e nough 10 perlect every
bil o f acllQfl a nd bf lng togelher .n the
Finns .round llIe lireworks. And win the
world from the north 01 Europe- lnafs
what 0HtW . as .11 about. II Included 60
poIenl ha.... each fiIi'Illn I.... moel auil·
able ..sigrvnenl , besl equipmenl. mas
sI-.e KLM hardw.re. • 11 bu ill up in wl'Iat
s till ia • •a 'e one-OHt II Wall c razy . 11
lhe w. y th.ough. A s torm kapl taking
down lhe an tennas al lhe rste we _.
ralsi~ them: the condi tions were poor
jusl as Ihe .ntennas wera good a nd it was
like 60 men f1gllt ing .galnstlhe power of
Mother N.lure. It was kind of lu n. how·
ever - . once in a litelime eIper~

ance-fun you would never repelt. II was
30.000 0S0s in 130 hours .nd. fIf/W Euro
pe.an . fICOfd w,th a COfTlfortllble ma'gin.
We are Finns_ll'Ial's wily _ go for a ll
IhiS.~

The equipment included Yaesu .nd
Drake Twins, Henry and DenTron Iinears;
KLM 6-<ll Big StiCkflf'l .nd H~,n 5--el
monobanders were mounted on Seven
lQ().!OOI towe rs made b'I' 0 H600. For tre
low bands .•ome hlghlV .dva need mulll
pie loop. a nd 114·wave vertlc.l s laid oul
stralglll In the ocaa n. All in a ll. the inSlal·
la tion requi red IlOJTIEI 3.000 leet 01 RG-8I\.;
cable . Ail .ddi tlonel help, lhey h.d Inter
com" radiolelephones, 25 le2E h.and
neld$, .nd -. a helicQp1er! lIl. ybe thil
sisu ma kes them al ways allIe 10 beal thl
SwedII$ and lhe OIlier Nordic countr~ ir
lhe Scandinavian Activity COnlesl.S well
a. lhe NRAU. NoIdi<; Radio AmIoleuo

Union ConI".. every yeal !

VENEZUELA
Lui' E. Suentr OA4 KOIYV5

""... "'"Cereu,'Olll ·A
V_ZOJfHIl

During my I.st trip 10 Callforni. ,
bought. Luna r Ga As FET pre.mplifi", fo
mV Ken WOOd TR-9t 30. 1\ was Intended I'
be usa<! fo r sa tel lite work . Back In Cars
cas. the pleamp was tesled a nd Work..
like a drs.m, In fa ct , It Is WOflh every C8l1
of lhe U5$170 price l ag. I h. ve Insta ll&
Ihls a mplitler . t several r_ter Sil", I
commerc l.1 VHF and UHF repea ters an
the f1lllU1t I. not only more ....s ilive n
ceiverl, bu t .... inlennodula lion. too. I
the cor'oTI&fCl.1 inslall.lions. I uaed
crysl.1 IIller.head 10 improve selecllYlIJ
Alter p1.ying w,lh the jfIwel, t ,ealrzed IhlI
II was d.ngerous 10 use the pr..mp in
transcfll_ willl 00 protecl ion againSI ,
powtIr Ih.1 would be led Ihrough lhe Inpu
You rnav destrov the GaAsFET In . blink
Ihe Pn la . ccldentaliV pressed. If onlVIe
a fra Cl io n of. aecond.

I devised . gadgel that would di sabl
lhe tra nsmiller once the pr..mp ia coo
nected 10 lhe I.anscei__ .ntenna pl\ll
The sllTlpl$ll w. v I could ligure out 10 ckI
was to plac. • ring in • PL·2!Ill p1ug l
such • w. y lhat, once plugged in, i1aerw
as a~ to ect ...le . mlcroe"';lch thel ,
l imalely wilt tie used to tweak the Pn Ii"

154 73 Magazine. December. 1983



r.lephone 617- 595 .2275
SURPLUS ELECTRONIC MATERIAL
19 ALL~RTON STR~n . LYNN, MASS. • 01904

SELF STANDING, FULLY INTELLIGENT, RS 232 COMPUTER TERMINAL only $289.00

-
-,, - - --

.~

o. ...- • .'.- , '"''''oo. 1 .-r -•• • • I • r 4._-- • •."

-~.• "'----- _.
.--'_.

PDR-27 NAVY RADIATION METER

Just re'eased by the us Navy. They appe ar to be In ell' aCa 'l corldrtion and Indude the
fined aunnt.m transit case. Batteries not ftJmished but In avai'able In most eleCbOi ic
supply rcosee. 4 rauges 0.5 to 500 rrwftw. Rewo. $ He hand probe, detection of Beta
and Gamma rDation. With todays wortd OOlOtiOolS lIf'd pethaps proUnity to 8 nuke
power station, it rright Jlf'OI"Oe a ittIe ns..nnc:e to (MO one of these instruT..,. ,ts .With no
facilltJeS 10 et.eck or test. weofI'er AS IS, IriSuaIy OK SChematicprovided with each. We
havt'l some accessories and otIer lIS IIJlOPtiOo, atthough not requi"ed toroperation.
StJippiIQ wgt . 22 lb. POR-27 RadMeI8i $50.00
POR-27 phoneS $7.00 Approx. 100pege Instr. Book $10 .00
Hi Sensitivity GM tlbe $10.00 Low Sensitivity GM tlbe $5.00

Th6 above b red tubes lU8 tIJready InstaJl8d" the meter.
We 1Jf80~;'1Q thesBas spares If desirfJd.
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Anotber super deal by Mesbna ! We acquired a limited number of these beautifully m ade, super intelligent com
ruter terminals. Tbey were made by one of tbe largest computer companies in tbe world. Toe name has been
»itbeld b~ request of the manufacturer, but you will recognize it when you see tbe terminal. Each terminal
:omes WIth its own 106 key keyboard and monitor which houses 2 oftbe systems micro-processors, memory
i?'stem. and 115 vac sw;tebinp power supply. There are far too many features to list here, but bere are [ust a
ew : J micro-processors ( 2 In tbe monitor & 1 in tbe keyboard). 16K RAM, 48K ROM, EA ROM (which is
nogrammable by tbe keyboard), serial RS 232 asynchronous communications (sy nchronous optional), select
Jble baud rates (75-19.2K BPS). high resolution. green screen display with reverse video option. 80 x 25/ine
:crol/ing display. expandable character font (40 x 25 tines), built in 115 vac regulated. suntcbing power su~
)/)'. and much. much more. Most units are new in orisinal factory cartons, but sold "as is." Each system comes
»itb an operators manual. At our ridiculously low price, bow can you lose ?
~PS sbpg. wt. 55 lb. no. MT 686 $289.00
l'e offer the following as options : schematic pac. 3 lb. $ 10.00
15 ft . RS 232 cable wi 2 DB 25 connectors ( I male, I female) $20.00
USRT for synchronous data comm. wi installation instructions $ 10. 00
For more data. send $3.00 for a brochure. The $3.00 is applicable to your order for a terminal.

RECEIVERfTRANSMITTER PRC 5M & 510

We just ptIChased a nice. dean lot of stlPhJS canadian military PRC
509 & PRC 510 radios. They In srniIiar to US PRC 9A & lOA. 900
~att outPut wi! transrm an ava age of 5 miles over a n.neabIe
range of 27-39 MHz (PRC 509) and 38 55 MHz (PRC 510). For best
operation the twldset and .,teMll listed below shoUd be used with
the radio, but you can always ;t.y rig 'fOOT (MO. Radios are whole.
lontested and 50Id lIS is. Eac1'I one comes with free battery bo. (bat
tenes not incill1ed) and schematic. Front JWl8I controls mar1Ied for
easy operations. Accessories available 1+33 handset (mic & &a/VlOn8)
$12.00. semi-rigid anatenna $5.00. 4300 MHzcalibration crystal $3.00
(not necessary for normal operaliOn). & military operations handbook
$3.00 PRC 509 or 510 91b. $20.00 (ill

JNE ORDERS accepted on MC, VISA, or AMEX
COD·s. Shpg. extra on above.
d for free 72 page catalogue jam packed wi bargains.
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FCC

CORRECTIONS

=0

The beal ..ay 10 do Ille tuk.s 10 bf" ak tile
II.... goi ng to pin 1 at plug 13 In tile d, lve
UtIlt .nd place • normal ly-<;Ioaed micro
a..ltcll In bet~ As tile mi<;fO$wltCII
would b.- • • I"'....lIy inst. lled, Ille w.,,,.
C(InJl«;t., 10 II would alao b.- ,outed oul·
_ lroe •..:Iio. I pl.~ 10 use ..t.... of
111I .w.il.ble a u.i1iary jacl<.s at Ille UtIli
._ panel, since I don', Ioke 10 <kUI IlQln

in .,quipmenl wilen doing modolicalion.
......... Ir.era i. no OIlier ptlClical way
~ you des"e 10 teS tOfe tile uM , llIen
It .. _y to _se tile ptocedure. and

~lIi"'ll 'emains as .-, F....lly. tile
speci.1 Pl.·S would be fitted to. short
piece of RG-58o\J w,tll • BNC ....'" COfINC
IOf . t Ille OIlleo' end The BNC eonnectOl
....y then be plugged 10 Ille pteamp a nd
wilen you w,.11 10 worlt Ille satel liles. Ille
modllied plug would b.- • • 'e ly connected
10 thol t ••nseoi _ and a utomaHcally tile
PTTwould be di.abled.

Th-' was a planned PfOject and ' .
mal ned Ilk a IlIa1. Then , yee. it lI.ppened ,
On J une 16. I hea.d OSCAR 10 and 1I• • llIy
pluoged In the preamp; the OSC AR 10
beacon came in loud and clea r, Two
.econd. la t"'. tile GaAs FET was burned
by an acciden tal louch 01 tllfl PTT btll·
Ion ...

REQUIREMENTS FQR A
RECIPROCAL LICENSE

You must request a license Irom the
Minl$ltorio de Tra nspotte y Comuni<;.·
c~ (1orm FC1). The lorm haa 21 bo. ..
to be filled in .. lol lows:
1. Your name.nd Iddfl'$!l in your eountry.
2. In tlli, box you must .pecl ly t ile kInd of

11.11on you .'e . pplyi"'ll lor: AT-F fOf fixed
.t.liona, AT'" 101 mobile . tiltiOf• . AT·P
101 POrta ble . I. tions. You mu.t use
lle\*'al" lorms fOf each type of . lallOfl.
2b. You should . peci ly AFIe ICOf'lt,1CI1Ofl
of . ....IMM).

31.1 kW,

In "Six Anlennas I.om Th,ee Wires: '
which began Ofl p. t o 01the October, 1963.
Is.UfI. • n incorrecl variable w. s used In
troe IOfmuialOf r. t um Iosa on p. 14. In tllal
tormo.:la. "RI~ should b.- MRL ~

....... Engl.nd'. Nicad Pet--<:I'I&rflllll'.M
wIllCh appeared.n the Apti l. 1983, i...... of

Bowing 10 ptessure f,om _ .1 ......
1_ OfO&JlIahon. wi.hing 10 ,ebroadcast
Illfl STS·1l s llume !IIghl, the FCC w. ived
prOI'IIb!tlOf\$ ilOl in. 1 a ll SOCII 1•• n5mis·
s lOflS The Commission added thilt ' .
bfOidcasHng would gl.... a mateu•• e _perl·
ence In . pace-E. rth linking. • sk ill ..lIlch
may become Important In disast e r .nd
emergency communica tions.

The lol lowll\(l is a summary 01 ttle
FCC's decision ilS it appea.ed In tile
Fadera l Regisl",.

Ama__ RadIo sa"~""'b* Ruin: W....
AGI~ Fllde•• l Communica tions
Commiulon.
ACI1ON: Rule W.ive!'.

e... Bue-slalion add.es. ,
6b. Cily cOf,espondl"'ll IOa bQooe addres. ,
Be. Stale co..-espondlng 10a~ ci ty,
9&, Make and model of"""i<;la . II mobila .
911, PI. te Of rllQis tnlllon~ of .bcMt
"""icle.
lie. MA... del TerrllOfio NICIonaL~

12. Mlnala llCion.~
18.. Your blrll'tplace.nd da le . city. counlry.
nallonality. place a nd dal. o l ille appl~
tlOO, .nd $igni1I.tllfe.
21. In tl'li$ box you must .peci ly lhe son
IOf 'f'OUI' ilpplicallon tor . n teu.,......
t+oIe: 00~ fill in boxes 2c, 2d. q . 6<1.
and I .

You musl . Iao Include . phoIocopy of

YOU' license . nd e...idence 01 good ".Jld.
lng, A lett", s ta ting the ' M iKlO. fOf tlle .p.
plica tion i. aisc necess.ry. a lOOQ .. llh •
photocopy 01 YOU' Poassport . nd wis• . You
mu.t Include . s tamp of B.s. 1.00,

The eoerees . il you send the lorm by

mal l. I. : Minis ter lo de T,a nsporle y con
unlc. c lones . Dlrecc lo n Ge ne r.1 Sec·
tOflal da Comun lcaclOfles. DI .8CClon de
Ingenierla . Edilicio Centro de V.lores ,
Plso 6 Ollcln. 6-4, Lunet. a Ca l. de Agu. ,
ca.acas 1010. Venezuel. , Don·t be
. Ir.id-. dd.esses are qu ile long down
here In Caraca• .

The on ly problem you may have I. tlllt
you mu. t.pply IOf IIIe type of s t.liOn you
inlend to usao "xed sla lion. mobile st.·
lion. Of POrta ble s ta lion. Thl. meana tl'lat
If you inlend 10 oper.t. mobile. you must
Include 1ftlhic1e retllfences wrllcll ....y b.
.I""",t impossible to get if you a•• going

to r..1 • ee•. E...... """'" fiXed ll. tlOfl I'
your d'IOice. you must know In a<tw.nce
IIIe place w!Iere you "'III be .taying.
Iolilybe tile POrtable license i. the beal
choice, in ease you carry .'1 HT. 1\ you
pl.n 10 opera te botll l i.ed and mobile. you
mu.t .pply IOf both lice< In separ.lel y

The best ptocedure . offi<;lally ' econ>-

73, conla lned two en"OfS. In Fig . I on p. 39.
s.. ltcll S lA "as incoflect ly d,awn. The
common s ..itcll lead . hould b.- con
necled to the posll.... met'" line. And in
tile le.l, PL2 "as mis takenly 'elllffed to
u J 1.

A~ L Jenl<1,. W88JLG

nSt."

..."m·!n': This document ,...nts. rvle
w. i...er to permit ...transmo••lon b r 00'
licenslld . ma leur redio opera lor 0
SplIce Sh uttle .udio and vid eo
communica tio ns o n ame teur ..d io
freq uenc ies for the ucluslve uee of
ticer.sed . m.teur redio Opera lors . The
wwiver i. necessary lrl order to ob via te
Ind ivid ua l wal...e r requesls for eech
sched uled Spece Shuttle night. By !hI.
rule waiver. emateur r. dio oper.tors
w ill /l~ ;n experience in .,., . blishillll ad
hoc r;,dlo lid .. and network. to ce rry
Ihe S!-"'.e Shuttle lnfonnaUon 10
amateur re J io licellll!ft. the...b y
incrensi llJ! the ir lecbnical IkiUs lo t
h. nd lillJl disaster .nd emersency
communication.

mended, I. to have somebody here, ' rlend
Of ,ela llve. help you willi the . ppl icatlon.
Normally il should lake 20 d.ys. btll~
t imes Ihings go more ,lowly,

WEST GERMANY
Hil". J. Schallr DJ8ST
H.mmarslr~R;ng 114
D /1000. Frankfurt 50
We.' Germarry

OLD AWARDS

The ~Oautschl.nd Dlplom." OLD

The OLD was Int.oduced by the
Deulsche< Amat&I" Radio Club (OARC) on
Sepl&mb&r 1. 1956. 1\ I. aw. ,ded In two
c lasses. OLD 100 and OLD 200, GEI,man
and European radi o ama taur. ge t the OLD
100 IOf QSOs on the 80m band o nly. RadiO
amateu•• 01 non·Eu.opaan counlr.es gel
tile OLD for csoe on 80. 20. I!>. and 10
metllf. (mixed). osoa on 80 meIer. will be
counted twice. Only osoe . Ince January
" 1956, a.e t.k.... InlO COfI.Idef.lion IOf
the OLD.

The " Oautsdlland Diptom fO-M.I.r.M............
The OLD 4O-Mflj", was Inlroduced on

Iolay 1. 1959_ It is .Ito . ...,ded In two
c:lasses, OLD l lXW~MeI'" and OlD
2QClj4O-Mfljw. The OlD <IO-Mel w can b.
obt.lned 101 QSOs on lhe 40m band. Only
QSOs since Iolay 7, 1959• • re I.k.. into
COf\$idera llon lor IIIe OLD .-o.Met",.

PfofIdefW:1 Badgaa

The OLD prol ic tency badges .re . w• •".
ad upon ilppl ic.lion . The badQes w,1I be
Issued in tmee classes: brOnl. lor OLD
300 (300 confi.med DOK.). all Wl' IOf OLD
4IXl {400 con lirmed OOK.}• • nd gold for
OLD 500 (500 con llrmed OOK.). Nct e:
Blocks of tun 100 DOKS per e.ch band
musl b& shown, For &xample, the b.onze
badge (OLD 300) ma y be obtained lor .ny
01 the follo.. ing combina tio ns: OLD 100
and OLD 2OOI~Meter ; OLD 200 and OLD
l lXW~mete. ; OLD 200 and 100 .dditlona l
confi.med OOKs on 80 meillf. only; OLD
2QClj4().Meter and 1110 con llrmeo:l . (!di llon
.1 DOKs on.c meillf. on ly, The .il.....nd
gold badges afe .wallable fOf . nalogous
combinalions.

Stldlaq

Holders of the OLD 500 may get . Ii<;kers
upon appliCalion. n- suckers . re
issued in four c:la_: "'"" fOl 600~
firmed 00Ka. red IOf 100 COfIlirmed [)()Ka.

1;_ IOf aoo COfItirmed t:lOKt;. and fJOkJ
IOf 900 conlirmed t:lOKt;. FOf 1!'Iese c:lu..
ea. the 00Ks are • ..........., up rega' dl.,..
of the band (OLD plu. OLD 4().Metllf').

1lla MOautKhland Diptom 1000,~
OLD 1000

Holders 01 tile OLD 5OO .nd .ny sUd " .
up 10 900 may obt. in tile highes t c lass o .
1M OLD awa.ds. the OLD 1000. The<elor&.
II Is necessary to p,esenl the rem. ining
DOKs on 80 and 40 mete rs (European
.adio amaleu.s) or on 80. 40. 20. 1!>. and/or
10 mele.s (non-European ,adio ama t&urs}.

Requl .......,I.

DOK means " Dls l. lkt• .Qrt .verbands·
K""""." (dist'ic t a rea Indic tor). The OOK
mus t be shown In ptlnted 'orm on tlleOSL
card$. OIl lclal OARC . t.mpa . fe admissI
ble fOf subslitullOfl.

There ••e no .estrlc llon. In type 01

model of I.ansmltll"'ll The OLD will til!
a..a .ded II lhol .pplicant ptesenl. OSl
ca.ds wllll ., least 100 d ill"'enl OOKs Of
• . ing le band only If'lOfloElIfOllNn ama
leurs on 8O•.c. 20. 1!>, and/or 1~

The l_fOf OLD .wa'c)$ .'a . s lollows
OLD 100. OlD 200. OLD t 00l4O-Meter, ou:
2QClj4O-toleter. 8lOnze ~ (OlD ~
.nd OLD l00Q-10 Olol Of 1!> IRCa each
Si'-~(OLD~120"'or2OIACa

Gold badge(DlO~1!> OM 01 25 IRCa
.ny . tic/tllf lrom 600 up 10 900-5 OMOf1{

IRCa. The 1_ should b.- encloaed wilt
.pplicalion.

All .pplicatlor-. ••• handled by IIlII
~Rel",al luer FUnkbet.ieb~ (sect ion IOf
.....teur.-vlce oper.tlOf\$ 01 OAACl- TIlt
holder. of OLD . w.,ds will b.- publishec
rllQularly In cq·OL, the o lllci.1 c lu b ....08
zine o ' DARC. Appllc . tlon . accompaniee
by tile origi nal OSU . hould be .ddressee
to: H. P. Guenlhef DL9XW. Am Str.mpel
22. [).4460 No.dhorn. W. Ge,many. Note
On.eques t. Specl.1e pplic. tlon. fo.ms fOl
the OLD award. are uallable .

The~Oau1 .chl. nd DlplOftl 10.... 1.,."
OLD l o.MaI..

The OLD lo.Melllf was lnaugu' ated by

lhe Deulsche< Am.'"", Radio Club
(OARC}. to liven up the lOrn band. II . pu,.
pose i. 10 save till. band fOf atnateuf·
fadio t.a ffic.

The OLD l o-loleI", can be acqui .ed by
a ll . adiO .....leu'. l\oIdIng • license- II will
be . warded in till balle CI.SS by ptf!I'SeJll·
Ing _ury OSL cards IOf 50 dill"'en1
00Ks on lhe 10rn band on ly. Only two-w. y
conlacts .Ince Ja.no.MIry 1. 1\116. ere tilken
into consider.llon. There .re roo .eslri<;·
l ions in the type 01 mode of t . a nsrTIIllong.
Endorsemenl stiCkers .r. . vailable IOf
each addItiona l 25 dif ""t~ worked
exc lusiwoty on lCkne1 .

FOf the OLD l o-lolet",. only IhoM l:IIfdfl
"""ich sI'Iow tile OOK In ptlnt lng can be ac
cepted. OIfi<; lat OARC .1.mPfl .fe admiS
sible for .ubSlilullon. The teee fOf me
beslc awa.d a.e 10 OM or 15 IRCs ; fOf eny
addilional StlCkllf, tile fee I. !> OM or 10
IRC~ .

All appnceucns .,e hafldled by me
"Rale.at fUflf Funkbellleb" (section 10 '
amale u' -$tlf\Iice ope.atlon . of DARC). For
the hand ling 0 ' 11Ie OLD l Q.Meter, . pecial
ilpplicatlon 'orms a re necesury. They
can be oblained I,om Ol9XW,

..._'"--_..... _ --..__..... .L _' _ .._"' _-_. __._-_._.._..... -._..-_... .. v._....--_._..--~_....---_...~-_.-- ._--~_ ...._.. ..._~--- ~ ...--_ .. ----_._._-_..- ~
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N "

11,00
$1.00
$1-25
11.n
11-25

$.50 • • .
$1 .00 .• .

,--~-.

e- • "
---~

i;""

76'2
7615
zscs
/912
7"5

.. ... ..."S'O_I'V ..__• __ l .... _

......- -_.-- -_ _ .__T __

UO' K l .... __

- ,""- - '"____cUO'S_---
600 MHz

PRESCALER

Extertd the ra nge o r yo u ,
coun te r 10 600 MH l Wo'k s
w llh all coun ters Less than
150 mv ,enSll l. ,l y s o ec .tv 
to oe · 100

W" ed tested P$- l B
K,t PS·1 8

MIni TO-92 Hell Sin ks
Ih....m. "ov 8 ' . "" $'" '' 00
'0 ·220 .... , Son.. I "''' 00

'"-' Supply 0("

eono"""e ,"pie ' e<;!U,,"''''' PO....
....pply p.ov--, vaf ,.DIot 6 10 " 11
2OO m.and · 5 . " Amp Eoc",,_ ' 101d
' ''9ul. ,oon 9OO<l """'''9 . nd smaH
" , e less ...nsIOt"'"'" ,equ"... 6 3 V
,.1 -" and 2 ' VCT
Comp"" e ~ " PS-3t. T

119,95
n'tS

SUS
$l .n...
$1.1$
11,00

76MG
79MG
m
~,

7805

Audio
Prescale r
Ma'e r"O n ' ''So lul ,o n a ud ,o
mea,u,menl" g rea l 1m mlJ s, cal
,nstrumenl t"n ,ng P l ,o n " s , pte
Mu11,p lie s a u d ,o UP ,n !' ''Q ue n e y
se'ec la ble .lO Of " 00. g ' . ", 0 1
HZ , ,,so lullo n .... ,In 1 SI-'C gale
"me' Hig h s"ns ,,, .l1 y 0 125 m. 1
meg ,np ul land bu,n-,n f,n" " n g
g ,v"s g'"al p<;',t o ,mance Ru ns
on \IV bane'y a ll CMOS
P5·2 k,t
PS·2 ...,,""

Op to rsota tors - 4N 28 type
c ote Reuectces - Photo diode 0 LE D

_. s co. .. •••
_._~""_Of r -. _ ...""...'_ ..',.. ' 'Il ~1 J'!oO "".......
"" , . .... """"... M ... . , • ..... ~ ~ .... II •

...llf _238 " ...._5_ U UIa<l on PA·•
' -'OdD ga,n ,so m", 111."

AF actuated relay senses AF
11Wj and closes DPOT relay

For AF sensed T-R ,e la y
TA-l Kil $6.9 5

30 Wilt 2 mlr PWR AMP

Srrnpte C lass C powe r amp teetoees 8 tunes power 9a ,n I W in
lor 8 o ut , 2 W In lor 15 out. 4W In lor 30 0 ul Ma. outp ut o f 35 W
.nc red,bIe value. complete WIth a ll pa<1s less case arw:l T-A relay
PA- l . 30 W pwr amp lu t S22 .95
TA-l . Af se nsed T-A re lay k.t 6,95

NEW, LOWER PRICESl

••

SATELLITE TV KIT

Sh" n . Tub'nl Nub-s
N ",. P'''''"' pc<o' '" "'" . " ••,. , " . '."

"'hn" '0 '." G'.., '''' ' . "c.. 101" 00

F_ ......... _ llOCO ~...,.., _ sa .... __ SaO_ I'V_ .. """"__ , ..Of IO<a-

,_ Tho R28 .. _ " '""....-_ _ _..,-
---"""""_ '_." .... 1 ' •• _ ....
"'~o<.aI '" MC1__ I<><aI _ ... _._ ...._. ~._ ...
100- .... ""6; ..~..,,_ <aN. __""",.,..-_......, ......... ..-.--......., """.,... F..,_CIO'... ,.
ceo_~ 100-_'

U 50
1 5 00
1 5 00

DtSa (:. " ..0;
~. '6....", " " ' •''S. .. •••
..,. '6. ,. .. ..••,,* ,. II .,," ... ....•

M,n , RG·1I' Coa.
10 IT 10< 11.00

Supe. S1e..",
A superMlns.!,• ••mpl, 
II", ..I'locn ...,11 piCk up.
po n dr09 at 15 ,~, (>reM
10< moMon...,. baby "
mom 01 as Ql'_" P<J"
PO$'! ampl,h... Ful l 2 w
rms outpu t •.",. on 6 Kl
15 \lOllS ...... S,as ohm
spea'e'
Comple le ~ 'I fiN·'

SS.'5

C..,SI. IS
35/95.5 M HZ
- u ocooo M H Z

5 2' 6600 M HZ

AC au ,
P . "", .......'" ,,, U""s

4151.00

_5.... . ...-.
.....M buZ,... . .-.0 H, 116 d!I _
"",,,,,, on 5·12 . ... at .0·30..... I H
""'" ..... 11 M

...... ..-. C1lpo
.. 'C. QUO '''' C" P' S ,... 11.00
.." ~ubb4' G",...m." 1 ~ ' 00 11 011

C__Io..

6 P'" I.~ QoO '~ ' '''''0<: '' '0'
..... . ,(jQ3 tt , ,"OC O """'YI.
P"C' n H

$1.00
3i$1 .00

1150

Ton. OKod., ~-
A compi",,, 'one d eco ' . J

"e' On a s,ng 'e PC ':"1't>o.,,, Fea 'u' M -00.
SOOO HI adlusta DI"-"':':
' a"9<' .,a 20 lu,n pal \/OlI a9" 'f'9u
II"on 561 ' C U~lul 'Of 'oue" 
lone bu1S1 d,, 'Kloon FS I( " 'C
Can also be uoed u. st.bI,,'~

" ncOll... Ru ns on 510 12 vOlfs
Compl"''' ''' TO· l SS I'5

$I".., lI il
P,OIluces up...a," ..... dOwn ...a,,,
.... " cha,ac l.."stoc A, a peloce
so''''' 5 W pea. audIO oulpu' <uns
on 3- 15 volls uS'!'S 3·15 Oflm
Sp"a~",

Compl<'le ." 5 1.11·3 U9S
III H. T,_ . _

A ......... '" VO( ,. _-- ", ,,,,... '. , ~.'8 . ''''

,,.....~_..,_.. ".A_ ,........ _ ,..
'loO.,." •·· 1' ....... ·'."'- 1' .

L'" 8 11M, lin
A 'J,.al .neM,on g~ .

Ie ' wlloc h a" " ,n. I" 'y
ft. ",.." 2 ,umIXIl EDs
l./!.e lor- ....me b<ldgeS
b u l tons wl rn"'g
panel '''1'ts . • nylhong'
Runs on 3 10 15 vol~

Complet" ~ ,t Bt · l
n ,95

V K..

C__ .... TV "'.-0 100' _

... _ ''''_'''''' eft H I .
IS'" ""' _ .. lkstu""""_ eo.._" ." vo.-. U "

CPO · l
Ry n. o n 3·12 1'dc 1 ...aU o y l 1 .. H Z 000<110' CPO
-"I a,m Aud 'o Osc, lla'o, Co mpl.. l.. . ,t 12 'S

.-............ ... f2O& JOH __ . .. &aO . f · T_ ,..... .
M _ .. » •.oo

S ..Uch..
M,n, ' O\I\I'e SPOT
Ile<l Pu.ntlullon. N a

t.... .you' cno,ce . plU M .pec"y
"lon, Rod. Jumbo _ . Hq> In_ sol) ' I\a<I Illul" 'NI1", RId 1111
M,,,, VetIO", . Jumbo yet.ow Jymbo G,..... 1/11

l""'- 20 T , "'" • • 00
' K 20 I " "'" 1 $CI

DC·DC COO" . ,...·s"""~I_ ..""" iii """'"··_IWWUC..·· S_. _ l l lS

c..,.,,, MI<;' apIoon•

S ... . II I " d,smel'" ',- InlC ,
ety".' m" e c' ''' 'dge 1.7S

Co,.. Connector
en..s, s mount

8NC IyPf' 51 .00..... ...0,,, 0' , ' 0< ".' •••, ,<t.""".
' ''. 0'",0'' " to UDO.to
... 000 ,"'" "'1 " .'9 000 ""'" "" u ..

101$2.00
101 $2.00
101 $2.00

4112 00
4/12,00
1112,00

Ma d Blul"r Kil

Whi Spe ' L I~h1 lI it

An ,nl" ,,,slong ~ " . s mall m,k"
p,c~ s u p soundS a nd COnv,,"s
the m 10 "ghl The lo ude r the
so u nd , the b"'Jh te ' Ihe "gill
,ncludes m,~" . COn"OIS u p to
300 W. ,uns on 11 0 VAC

Comp'",,, ~ , t W L - I
S6 ' S

Colo< O.ga n

See musIC come
al!~e ' 3 ".tI".,,",
Itg l'l ts !l Ic k" . ...,tn
mUSIC O n e IIg1'11
each for h.g h.
m,d -' ang e and
lo w s EaCIl OOd, 
v"lually ad, US!'
a b le a nd d"v u u p
to 300 W run s o n
110 VAC

Comple te lo t ,
Ml ·'
S89S

...a-l ...1

PfO<lue... lOUO ....' """"...."9 .....
.""",Ioon 9~I.n'l .""'" • •e souM
can suppl ¥ up 10 ' 5 .... n. 01
ot>no.oous _ R<.-.s on 6-15 VOC

Sochls

25 AM P
l00V Bridge
$1.50 ••c h

$14 95
19. 95

Min i-Bridge SOV
1 AMP

2 for $1.00

TTL
rasao •..
7••1 •..
7115 •...,.." ·../11 96 51 .35

SPECIAL

FERRI TE BEADS
___-.. .s- • • •
t u ••

......
51 V Ze n" , 20/11.00

,mI. Type SO/ ll .00 "'"OC'''';;''''''':'':-'-T--- -':::::-:::=:::=::::---+- -:''-:::-''''---,;;';;'- - - -''-- - - ---;:''C'-- --':::':::'--j"tv 2Amp 1/11.00 r
lOOV 'Amp 15111,00

.""UP,n
16 P,n
2. P,n
28 P,n
ao P,n

HI ·2 ~ 'l 54 t5

IC SPECIALS

TRANSISTORS

f l,l- J K,'
F M- J """ed a nd Tute<!

FM
MINI
MIKE

super 1'1'9" perl"" ",.,..,,, F I,l ..."" .
less mok. ' ,t' T'ansm,,. I stall'"
••gn.' up to JOO ~., ,,s "",n ". ceo·
"ona' au<l '" 'lUl hl~ by me.<>S 0""
bwl1 In "'eel'''' M".. K<t ,nch.mes
ca, e m" e on-at! , ...Iel'l . I nlenna
banery a M su pe, ,oo"uel ,o no Th,.
IS the lone., u M .,.,'.bl"

U__ T_ II o1

lOy"",,,... ''''' Daso<: ~,rs ..... PC
....'d ,oqy,,"" ' 0 p'''''_. oourc..
Jl ",..c,_ ,........, pulsO'
,........, oon U/IO'5!>6S I IC _
ncluOO's • '."90' 01 _rs lOt mos l
~m'ng need.

J T 5 0<" 15.1'

READOUTS

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

LINEAR

rans m' ls up 10 300' 10
ny f AA tl<OI"CU ' ' •.
10 u~s . ny 1¥P" 0 1
..~ " Runs On 3 10 'IV Type FI,II-2
a s~ ......s'''.... m,~" ",,,.mp
,.~

... · 1 ~ " U H

<00 '" o' C C 1' .
"" "' ,t .. ' O$
...... " "lIO)]C . 'O$
.,.., .,-c 0 I .

..".,. c·, ' ......
"""" c·, '''''O$....., c·, ,,,".
_ '0N'" c·, ,''"' os
.... ' ' c·, ." , os '---- - - - - - - t-:::.:;;;.:.:"''-;;::;:-i:::'''-'--''--':::;:-=='ii==''';::.==-j.._, c·, ....,. r
...,,. c·, .",O$ '----';::;"';;:,,"';;::':"'-=-- - -T-'---..:;-" ,,:...;o""c:'---!..,,,, N... ......... .. .. r
.... .,....- N'" s-u.- '''-- ...'._T.. __ ..' ..... ,"*,- ......... ,_ ..._..-_._,.._-- ..
..... w' s-a.

'""eo.,
~••u.'".~
eoo...- l1C90

10>16

"'"- - - - - - - --f 1201...
12160
1 101C

~"!>31!>"'l· G

".'
.n."---• n...-
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ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

(AND GIVES THEM TO YOU AS STANDARD EOUIPMENT!)

CALL OR WRITE FOR COMPLETE DETAILS,

JUST LOOK AT THESE PRICES! • SENSITIVfTY SECOND TO NONE; lYP1CAllY
0.15 uV ON VHF, 0 .3 uV ON UHF.

• SELECTIVITY THAT CANT BE BEAn BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ, HELICAL
RESONATOR FRONT ENDS. SEE Rl44, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: fLUTTER
PROOf saUELCH, AfC TO COMPENSATE fOR
Off-fREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL

• CLEAN. EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PA).

FEATURES:

S8BO

$980

WiredlTestedKIt

$680

$ 780

.....
10M,6M,2M,220

440

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

HIGH QUALITY MODULES FOR
REPEATERS, LlNKS7 TELEMETRY, ETC.

ACCESSORIES

• COR KITS With Audio mi..er, speaker ampli
f ier, tai l & time out timers. Kit only $36.

• CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $66.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/ol1 functions with
toucntones", e.g., repeater and eetcoetch.
Use with main or au ... receiver or with Aut~

patch. Only $90

• AUTOPATCH KITS. Provide repeater euto
patch, reverse patch, phone lil'l8 remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• HEUCALRESONATOR FI LTERS available
separately on pcb w/connectors.

HRF-l44for 143-150 MHz S38
HRF-220 for 213-233 MHz S38
HRF-432 for 420-4SO MHz $48

• A16RFTIGHTBOX Oeep drawn alum.case
with tighf coYM and no seams. 7 ..8 .. 2 inches.
Designed especlally for repeaters. $20.

TRANSMITTERS

• T451 UHFFMEXCITER 2 t0 3 Watts on 4SO
ham band or adjacent freQ. Kit only $76.

• VHF &UHFUNEARAMPUFIERS. Use on
either FM or SSe. Power levels from 10 to 45
Watts togo with exciters & ..mtg converters.
Several models. Kits from $76.

• T51 VHF FM EXCITER for 10M. 6M, 2M,
220 MHz or adjacent bands. 2 Watts connn
uous. up to 2v" W Intermittent. $68/kit.

R144 SItotooI

• Rl44/R220FMRCVRS f0l' 2M or 220 MHz.
O.15uV sens.; 8 pole xtallilter& ceramic filler
in H, heliCal resonalorlront end lor exceptional
selectivity, lTIOfe than -100 dB at ±12 kHz,
best available today_ RUller-proof SQuelch.
AFC tracks drifting xmlrs. Xisl oven avail.
Kit only $138.

• R451 FMRCVR Same bvt lor uhl. Tuned line
front end, 0 .3 uV sens. Kit only S138.

• R76 FM RCVR lor 10M, 6M. 2M, 220, or
commercial bends. AsatxJve. but w/oAFC or
hel. res. Kits only $118.
Also avail '11/4 pole li tter, only S98/kil

• Rl1 0VHF AM RECEIVER kit lorVHFaircroft
band or ham bands. Only $98.

• Al1C>259 SPACE SHUTTLE RECEIVER,
kit only $98.

HIGH·PERFORMANCE
RECEIVER MODULES
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
144-146
145--146
so-sa

144-1 44.4
220-2220

220-224
so-sa

144·148
a..oc

28-30 432-434
28-30 435-43 7
50-54 43 2-436
61-25 439.25

144·148 432-436·

' Add S20 lot 2M input

Exciter
Inpu l Range

28-30
28-29
a..so

27,27.4
a..oc
se-se

144-1 46
so-sa

144-1 46

For UHF,
Model XV4
Kit 599
Wired $ 169

For VH F,
Model x:oJ2
Kit $79
Wired $149
(Specify band)

IW W-
•
•
•

I rt•
_I'± F~ : ...... ..0 _

,.. ," - -- - --

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78,

LOOK AT THESE
ATTRACTIVE CURVES!

For sse, CW, ATV, FM. etc. Why pay big
bucks lor a multi mode rig lor each band? Can
be linked with receive converters for transcewe.
2 Watts output vhl, 1 Watt uhf.

T~I 5111eclMty CuMos
0/ Reclliwfs lind
H!>~IRNOtlll/OfS.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:
t. ulTt;est sel9ction of vhf and uhf kits

in the world.

2. ExcfIpfiOnBf quality and low prices due
to larpe volume.

3. Fastdelivery; mostkits shippedsameday.

4. Complete, professional instnJction
m8f1U8ls.

5. Prompt factor( seMce available and
lree phone consultation.

6. In businflss 21 )V8f8.

7. Sell more repeater modules than aN
other mfr$. and haW/ IOt)ears. Can gi liV
QUfllity fea~s lot much 10_ cost

, ..ac
, ..ac

144-148.....
6l.25

Receiver
Output
144-148,..'"
144·146
a..eo
, ..so

27-27.4
, ..so.....
, ..eo

144-148
144-148.....
a..so

-o-

",..."
435-43 7
432-436" ,...,.
439.2 5

Antenna
Input Range

, ..aa
so-sa.....

144·146
145--141

144-144.4
14&-148
144-148
2~222

2~224

222-226
2~224

222-224

-(;

-

FM-5 PC Board Kit - ONLY $178
complete with controls, heatsink, etc .

10 Watts, 5 Channels. for 2M or 220 MHz.

Models to cover eve ry practiCal rf & it range to
lislen to SSe. FM. ATV, etc. NF = 2 dB or less.

SCANNER CONVERTERS Copy 72-76,135
144,240-270,400-420, or 806-694 MHz bands
on any scanner. WiredJtested Only $68.

UHF MODELS

Kit with Case $59
Less Case 549
Wired $75

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $60.

Pnce
549
549
.59
' 69
579

Tuning Range

143-150 MHz
213-233 MHz
420-450 MHz
150-174MHz

450-470 MHz

Our traditional preamps, proven in yea rs of
se-ece. Over 20,(X)() in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2 dB (l( less. VHF unils 8vailable 27 10300 MHz.
UHF uni ts availa ble 300 10 650 MHz.

• P30K, VHF Kit less case S18
• P30W, VHF Wired!Tesled $33
• P432K, UHF Kil less case $21
• P432W, UHF WiredlTested $36

,............. F,eg RanQ!! NoiM F"S"'. a.in -lNA 28 20-<0 0.9 ea ,(>0. ."lNASO "''' 0.9 ea ,,>0, sas VHF MODELS
LHA 1« 12'0-180 1.0 dB 18dB sas Kit with Case $49LHA220 180-250 1.0dB 17dB ."
lNA432 aeo-oc I .OdB 18dB ... less Case $39
LNA 800 ero-sec 1.2dB 15dB ... Wired $69

ECONOMY PREAMPS

P432 also available in broadband version 10
cover 20-650 MHz without tuning. Same price
as P432; add MB" 10 mod el ...

New low-noise microwave transistors make
preamps in the n.s 10 1.0 dB noise figure
range possible without the fragil ity and power
supply problems of gas-fet's. Uni ts furnished
wired and tuned to ham band. Can be easily
retuned to nearby freq.

OUf lab has developed a new line 01 low-noise
receiver preamps wilh helical resonator filters
bui lt in.The combination 01 a low noise amplifier
Similar to the LNA seriesand the sharp selectivity
of a 3 or 4 section heliCal resonator provides
increased sensitivity while reducing intermod
and cross-band interference in crncer appli
cations. See selectivity curves at rig ht No ise
l igure"" 1 to 1.2 d B. Gain""' 12to 15 dB.

M_ '
HRA-144
HRA-220
HRA-432
HRA-( I
HRA-( I

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS
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NEW FROM RAMSEY 20 MHz
DUAL TRACE OSCILLOSCOPE
Unsu rpassed quality at an unbeatable pr ice, the R a m sey csc.ncecoce
c o mpares to o thers cost ing hundreds more . Features include a compo
nent testmg Ci rcuit tha t w i l l auow you to eesuv test res.srors. capacitors,
d ig ita l circuits and diodes . TV video sy nc utter • wroe b andwidth &
h ig h se nsit iv it y . in te rnal qrancula • high quali ty rectangular CRT
• trent panel trace rotato r . Z axis e high sensitivi ty x- y mode . very
low power consum p tion . regulated power supply . built-in caiibrator
• rock sol id triggering . h ,g h quality h o ok-o n probes

$ 39995 h;gh,,,,,,,,
hook-on probes included

RAMSEY 0-1100 RAMSEY 0-2100

1-b sol
RAMSEY 0-3100

VOM-MULTITESTER DIGITAL MULTITESTER DIGITAL MULTIMETER
Compac l and rehabie, de- A compact easy to use unit Reliable, accurate d<g,tal

I· si gned to serv ice a wi de vari- des igned to operate l ike a p ro , ~_... meaSurements al an amaz-
ety o f eq u'pment. Featu res in_ Featuro ng • 3 '1id igit LCD . low ,ngly low cost . In- line color
clud e • mirror back scale BAT, mdiCStor • all range O,er- coded push buttons, speedS
• double-jeweled pre¢is ion load protecloon • overrange ,nd'-

-I
range se'ecl,on • sbs plsst,c

moving cOIl . double over- cation . aulo-pola"ty - t ill stand . recessed input
load protection . an ideal low · Tra ns ls tor tester • dual-soope jacks . overload prolect ion
COSt un,1 lor Ihe beg inner Or integration. , inyl carry ing case

~ - on att ranges . 3 'Ii digit LCD
as a spa re baCk-Up unit $549 5 - - disp lay wiln auto zero. auto

$199 5 .. .- " polar ity & low BAT. indi ca to r

"FE l.stlead s, batt.ry & vinyl - - 9'- $599 5
t.,t lead, .nd batlery carr yIng case Includ ed t.. . ""... '0.'.
Included tesl l.ad, and ballery

Included

--
CT-50 8 DIGIT
600 MHz COUNTER

CT-I25 9 DIGIT
1.2 GHz COUNTER

CT-90 9 DIGIT
600 MHz COUNTER

CT-70 7 DIGIT
525 MHz COUNTER
Lab quail ly al a brea ~t h rough p rtCe
Feat ures · 3 Irequency ranges eaCh
""th pre amp . dual se lectable gate
trmes · gate aclr. ,ty ond,cator
• 50mV (aJ t50 MHltYP<Cal sens,Io. ,ty
• "" de freq uency range. I ppm
accufacy

$139.9§
" .. 14.95

",I r&d

CT-50 k,t .
AA-1 receiver adapter k it

A versat ile lab bench counte, w,ln
optional rec"I,,, f requen cy adapter.
wh ich lurns the CT·50 into a d igi tal
raadout lor most any recei.er • 25 mV
@150 MHztypicalsans ilovity · 8 d ig it
d<sp lay . 1 ppm accuracy

$1699 5

A 9 d ig it counter that will Outperfo rm
un,ts cost ing hundred s mo re. • gate
ind icator . 24mV @ 150 MHztypica l
.en. itivoty • 9 d ig it disp lay . , ppm
accuracy · d,splay ho ld . dual on puts
with p reamps

wired Includ.. AC . dapte.

CT-125 kit.,. S149.i5
BP-4 nicad pack .. , , 8.95

The most versat<le fo r less than $300
Features 3 setec la ble gate times. g
d ig,ls · gate Indi cator. d ISplay hold
• 25mV (I) 150 MHz typ ica t sens it iv,ty
• 10 MHZ tlmebase lor WWV cal,bra
t ,on • 1 ppm accuracy

wlr&d Include. AC adapl.r

CT-90 ~ it. S129,95
OV-1 0 ,1 PPM overtimebase. .. $59.95
BP-4 n,cad pac~ .. 8.95

$99,95
8.95

"'Ired Inc tude. AC adapl.r

CT -70 ~ i t , . . , .. , ....
Bp·4 n ica d pac~

OM-700 DIGITAL
MULTIMETER

PS-2AUOIO
MULTIPLIER

"""""""~ o _ "If.
" ,

• I1!l_.
'---

PR-2 COUNTER
PREAMP

PS-l B 600 MHz
PRESCALER

Proless,ona i qual ity at a hobby,st
proce. Features ,nclude 26 d, fferent
ran ges and 5lunct,ons • 3'11 d ig it , 'II
,ncn LED d isplay . au tomat iC dec,mal
pla cement . automa t ic po iaroty

$1199 5

549.95

wlrod Includ•• AC odap•• r

PS - 'B~ ll

Exten ds the range ot your present
counler t0500 MHz . 2 slage preamp
• d.- ide by ,0 c irc U1 try. sens,t i,ity
25mV (<oJ t50 MHz · BNC conneclors
• dr i,es any coun ter

$599 5

$34.95

"'I rtd includet AC adapl,.

PA-2~ lt ..

Tne PA·2 IS ,deal lor measu rong weak
",gna ls l rom 10 to 1,000 MH z · l lat 25
d b gam . BNC conneclors . g reat 10'
sn<Uong RF • ,dea l roceiverlTV
preamp

$449 5

wired incIud•• AC adap••r

P5-2k,t ., .. , $39,95

-:::±=

The 1'5-2 ,s hand y for hi gh resolu t ion
aud iO reso lut,on measurementS, mu l
t ip l,es UP ,n Irequency • great lo r PL
tone measu rements . mu lt, pl ies by to
or 100 • 0 01Hz reso'u t lon & burlt -on
signal preamp/condit,one ,

S99.95
..... 4.95

wired Includea AC adapl.r

DM-700 kil
MP-1 prObe sel
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EASTERN UNITED STATES TO:

PROPAGATION
DEALER DIRECTORY

C ulver City CA ColumbusOH
J...... EI<droni.oo, 3919 Sq>uIwd,t. 81..... , CuI_ Tbt bigg<!lt and. """ H..., S.o... io!he midw...
City CA 90230, 31lO41OO3 . Tr.~ ffl3 -I886 Son bturing Kenwood and. other <jY&lity pr<>ducts

Olew, 827..5732 (Reno NY). with WOTkiog display>. W. 0011 0fII~ tho _.
Aulho ri!Od KOfIwood Servi«!. Uni",,"'" Amo·

FontanaCA
IIlur Radio In<., 1280 Aiela Dr., Reynolclsburlt
(CoI""'.....1OH.:J068. 966-4267 .

c.,,"~ Ii.... [COM, DonTron. T....r « .
Mir. l/O. o..bi<, I.o...r. """'" ofOOO okctronk Stigler, OK
"..,- '" ..."".. technlc:lao• - TI99/~--4A B..ic. Kdonclod ......-",.....,10<. lobo CB rodio, l. ncImobik ron..... Language Progr.ms. CW T r..-"". CW PTao-
E~ 862!1 S....... A"".• rontano ~ tico. DX. 1010. WAS. SST',. Ibmk;d.·, Pm-
92335 , flU.1710, groms. loaD Com"""" ~a..... 80. 3&8 .

Sti,dor , OK 74462 967·2O:U,

San Jose CA Scranton PA
Bay .....·.......... Am• •eor Radio sto... . N~ lCOM , B;, d, CllShcroll, lI.dom . n, f1uke. La,·
'" used Am.""" fladio oaI.. '" ...... .",. W. ..... Hu>tJ.., Ao........ Spod&lUts. Aslroo. A••o_
btu... K...wood, ICOM. Azden. Y-.u, T...• '. "'''". W2AUIW2VS. AEA. Vibropl...,
T"", Son' ... '" m.ny mo... . Sloa_ Rad.io. I..... lI.m K.,.. Amph...ol . Sony. E\&W. Cau-Seal.
1378 So. Il&><om A..... San 1_ CA 911126 , eo..r Croft . l.W. M;II",ID i. w. , ARRL .
998-1103. A""""". Shu"" LoR ... EIooctroniG. 1112 C ........•

v,"," St•• s..-an..... PA 18509. U3-2IU.

New Castle DE
MOWitainlop PA

Fact<>ty Aulhori!Od 0..1",1 Y-.u, lCO M, T...• WILKES-BARRE AREA
T",. KDK. Azrlm. AEA. l Olllronlcs. s..-. Full
U no of Ac=iriorim. No Sol.. Tn in Dd.w..... VIIF/Ullr Equipment II. Suppli<5---From liT'.

0... mil. off 1·911. Dda...... Amalow Supply, • .W Ampllfloon• TT.n>Vorton. VIIFIUIIF

" M...dow Road, Now c.oo. D' 19720.
M_ .... LI....r Amplifi<n, G~'

:l26-77!!l. P"'"'"I", OSCAR Equipment, ~ Soi...
~m~ Anton..... fu•• Suppl l.. From:
lCOM. ~" Microw. ... ModuJ.., "He

Boise, ID UrIibIP. ..ool;c, Mutoll , SSB Ekctronics. " .
Rocky Mountoln . _ ', ......"" h.m doaJ"" Call

em. - .F9Ff·TOIUI. , T.m•• " LM.
Mir.~. S."""'. Tokyo lIy -Puwer. Tw<> ..amI'"

RI M fin! for AEA, AzOr-n, KDl . T...·T"". Bul · "'catalog. Tho \/HF SIIOP, Dq>t. S. RD<! , 80.
lftmI• • eu.hcr.It, .nd. mo...1 RIM E~ :149, M<HDItointop PA 18707. 86/l-856.5.
4202 Owrlond. -. ID 83705 . 343-4018.

Dallas TX

""""" ill
IBM PCIAppio ofI..m..kot proo:Io<I>-; hnI>I>yUt<'

1l0oi WB7BVZ tw tho Lal'jl<Ol Stock of Amoteor ......"'*? proj..:.-t ki", " '>0.00 oon,pI_ II'lOdom

e- in tio<o In'''''''''''''..ln Wrst . nd. tho _ ki', """"-'nptiool..lOIli te ~ ..... -"Prio<s. Call .... loT &II your h.m .-h. 1'1_ EPROM progr~lduplicoloT, popuI., Jnm)-

Di>lribu~ 78 So. Slate. P_ ID 83263,
Of}' IC .-.. .... ..--. .pp!io.liorI """'", ODd
IIIOTO than ooסס parts in stocl<. s.mirordJcton•

M~. .-..--. Yidoo> p<T>du<-t>. t<>ul> . P\ouIo wri'" lor
)'lUI' """ litonluro/catalog, bodtvto.d.,,,, EIoot-

Ann Arbor MI trorloG, 6tIS--llfl Aiom.. Rd.., DaIl.u TX 752ll5.

s... U> for products lib T..,-T"". fI, L. Dr.ke. BaltimorelWashington
l'Jontron ancI mort)' """". Opon Mooda~ through
Soturdo~. 0&'10 to 17:11. WIl8VCR, WIl8UXO. Ay.nt. k lJ.n<islors. omplili.... oociIl.to", .nd

WD8O KN.nd. W8RP bohiod the «tun'". p"". LN.... , CouJoI cabl~ .nd. oonn<cton. RlondooT

..... Rad.lo So.ppIy, 327 E. II"""", A•••, Ann
TotIgtoo doaJ", with MiCl'Ow.~. I.bur.lory. lop.

ArboT MI-iSllN, 68!l--8696.
pIMol SpooWtieo. I..... IOI OI C ila«Jn D ri••,
BoI....iIJo, Maryland 20705 . Wuh. ~9S-5393•
.... It. 7tl:-22I1 . 7,:)(1 • .m. to 6:00 p.m. Monclay

ItUlbon, NIl lIo... Friday .

Lookl_ II ...... ' W... 0'" E>;poTl"'."'."'"
Paru.,1looh, c.r. A""",no&, Tow.... Call for DEALERS
qooua. PoJaori'. ELECJlIONICS CENTER. 61 y=, ,""Lowell Road (Roubo 3M, II ......... Nil 03051 , company =~ m&:l:tlge_. can contain up to 2S worrbjor aslittle

as $150 yoorly (prepaid), or $15 per

Albany, New York month (pr-epaid quarterly), NQ men~

UPSTATE NEW YORK lion oj nwil"Order OOUruM or area

KENWCK:lD. lCOM . TEN.TEe , "'''". rode permitted. Directory te:r:f and
Cushaoft, La...... lIust1",. ARRL, lIy -Golo, payment must Teoch 1"1' 60 da!JS in ad·
IIolrW . MfJ , MlraKO. New . nd U""" <quip......t. OOf!Ce oj publial tiofl, For a.ample,
Serving the- om.""'" community ..""" 111012, adverfulng Jor the Feb. '84 Lmw must
~~ ......., I ...., ,W, "'"'"' IN in our hands by Doc. 1st. Mail to
A........ Albany. N... V.... 12005, 4M--0203

73 Magazine, Peterborough NH(One mU. W... of Northw.y.,.;t 2W).
03458. ATTN : Na flClJ Ciampa.
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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 THAT NIGHT WAVE LETIER NOW CO MES FIRST.

DECEMBER
9J'< MW ". ~ nu ~ M ,

1 2 3
PIF FIF FIG

14 GIG
5 6 7 8 9 10

GIG GIG FIG FIG FIF FIG

~FIG
12 13 14 15 16 17

FIF F/F FIF FIG GIG GIG

19 20 21 22 23 24
GIG F/F* PIP PIP FIF FIG FIG

~

25 26 27 28 29 30 31
FIG GIG GIG PIF P/F F/F F/F
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FT-ONE
THE TOP OF THE LINE HF ALL MODE
GENERAL COVERAGE TRANSCEIVER WITH
COMMERCIAL·GRADE CONSTRUCTION.
COMPETITION·GRADE DESIGN WITH
UNEQUALLED RECEIVER FILTER
PERFORMANCE.
TX: 100W 1.8-29.99 MHz
RX: 150 kHz-29.99 MHz

". '.-. • • • •
~

• • - ""----.--• • • • • ~ • ••

"• - ,~
• • n • .,

•

• • • • ....,- -
• • • • • • - ..
- • • • • , •

- ---
FT-980 .:"
NEW HF ALL MODE TRANSCEIVER WITH
GENERAL COVERAGE RECEIVER. 8·BIT
MICROPROCESSOR CONTROL. AND INTRO·
DUCING YAESU'S NEW COMPUTER·AIDED
TRANSCEIVER SYSTEM FOR COMPLETE
EXTERNAL COMPUTER CONTROL
TX: 100W 9 bands
RX: 150 kHz-29.99 MHz

FT-102 LINE
Designed for wide dynamic range and clean transmitter output-to give you that extra
competitive edge. Three 6146B's give power to spare, while the ultra-modern features give you total
operating flexibility and control.

Specifications subject to change without noticeor0



Compact FM mobiles engineered for reliability and
convenience. The perfect balance of current drain
and power output for all mobile needs. Built to
withstand years of punishing mobile use.

FT·230R 25W RF: 143.5-148.5 MHz
FT·730R lOW RF: 440-450 MHz

Feature-packed FM Handhelds
that have proven their superior
performance. Microprocessor
control assures convenient
operation while Incorporati ng
every worthwhile feature the
serious operator needs.

FT-208R 2.5W/1W RF:
143.5-148.5 MHz

FT·708R lW/200mW RF:
440-450 MHz

10 memories wllithium backup
Full scanning features

•

FT-290R/690R/790R FT-480R/680R/780R
All mode portables with full microprocessor control
and all of the features needed for serious sse,CW
and FM field operation when powered by eight
optional Ole"cells. Options also available for
mobile and base operation.

Fl"-690R 2.5/1W RF: 50-54 MHz~

F:J"·290R 2.5W/1W RF: 143.5-148.5 MHz
FT·790R lW/200 mW RF: 430- 440 MHz

All mode base/mobiles with power and
performance in all SSB, CW and FM applications.
Optional matching Fp·80A AC Power Supply makes
the perfect base station.

FT·680R 10W RF: 50-54 MHz
FT·480R lOW RF: 143.5-148.5 MHz
FT·780R lOW RF: 430-440 MHz

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633·4007
YAESU Cincinnati Service Center, 9070 Gold Park Drive, Hamilton, OH 45011 • (513) 874·3100



pecesene r m amareur radiO

Optional a ccessories:
• TU- 79 thrt"t' In-queru-y lone unit .
• KPS-12 I1xtc"d-!'oI. ltloll powe-r supply

IIJr TR. 79Stl.
• KPS -7 A nxcct.suuton Pll \\'IT SUIlp lv

for T H -7 f-l J O.
. 5 1'-4 0 compact mobile speaker.

More information on tlw TR-79S0 and
TR.-7930 I!> available from all authorized
dealers of Tno-Kenwood Cornm un tcauon
111 1 W eM Walnut Street.
Compton. Cahfomfa 90 220 .

• Programmable sub-tone channels
Optional TU-79 3 fre-quency sub-tone ur
provioe-, keyboard selec-table sub-tone
channe-ls. whir-h may be stored
in memory.

• Built"ln 16-key autopatch, with monito
TIll' kvvbnard functions as a 16-k<' v
a u topai cb encoder durln~ transmu.
DTMF to nes appear- in the speaker outpr
w hen a key Is pressed durtna transmn.

• Front panel keyboard co n t ro l
UM'"d for sdeCllng Ircque-rrcy. offee-t. pro
grammtng mcmortes. COlltrolling sean,
a nd autopat rh e-ncode . K eyboard lIghlill:
is prn vlde-d.

• Extended frequency coverage
Covers 1-12 .000·148 _995 MUz, in
5-k H... steps.

• Repeater reverse switch
Locktnp-type swuch. with mdu-ator ,

• "Beeper" amplified through speaker
• Compact. lightweight design
• Easy-to-install adjustable -angle mcbtje

mounting bracket

KENWOO[

• Long-life lithium battery memory back-up
Buill-in nuuum banerv has an estimated
5 vear lift.'. -

• Automatic oUset
TIlt' mtcroproce....or is pre-programmed
fo r si mp lr-x or ± 600 k f -l z o ffset. in ;\("('ord
a n n" with the 2 mi-ter- ba nd p lan. "OS"
kev allows manua l change In offset.

• Programmable priority alert
The- PRIORITY channel may be prn
gremmcd In any of tile 2 1 mernors-s. With
Al.ERT swnch -ON~ a dual "beep" sounds
when a signal is prese- n t on the PRIO RITY
channel. An OPEl-{ sw ttcf allo ws <in easy
m o ve to tt u- PRIO RIT Y d la nne l.

• Programmable memory scan lock-out
·1..0" key fo r programming sean to l;kip
se jected memory channels. wuhnut
t'rasill~ the memory.

• Programmable band-scan width
TIll' lower limit may he programmed into
nu'tuory 'A~ an d the u pper limit into
m em o ry 'B~

• Center stop during band-seen.
with indicator
Stops in renter of channel durtng band
scan. with renter lun inA tndtrator.

• S can resume selectable
Srnn stops on busy r-hannr-l. Sele t·ta h li"
auto matic 111111' resume-sca n Iapprux.
5 se-c.. adjusta b le). or r-arrk- r o perated
n-sume-scan A scan delay of upprox.
1.5 seconds buil t-in .

• Scan control using up/down microphone
Momentarily presl;ing L'P or IX)WN buuon
on microphone turn-s o m- s te-p in the
sek-cted drrecuon. o n me mory or 011
5-kHz st ep tun ing. lI o ld ing lilt, bun on
for about 2 -e-ronds sta rts UI' or DOW t\:
autnmanc scan acnon. Scan start also
poxstble using · S C" key on keyboard .
Scan mav be cam-r-Iled bv mnrnernartlv
pressing tht' IYfT -wuch. or by pressln~
both Ul'lDO\VN buuons s unuuaneousty.

Outstanding features provid ing maximum
ease of o pe ra tion include a large. easy
to-read (d ire c t s un ligh t o r darkl LCD
displa y. 2 1 multt-function memories,
a u to matic offset . programmable priority
c h annel. me mory and band scans. built-In
lithium battery memory back -up. built-in
16-kcy a ot opat eb encoder. and a choice of
• h eft y 45 watts output (T R-7950). or
25 w atta o u t p ut (T R-7930).

TR-7950/TR-7930 FEATURES:

• NEW,largc . easy-ta -read LCD
d igital display
Easv to read ill dire-ct s u nligh t or dark
(back- ligh ted). Di~plays trarismn, receive
Irequr-netes. rrx-rnnry channel. re- pea te r
offset. 1+.5,-1. sub-tone nu mber WoO. I. 2.
:11. roue. scan. and memory scan took -out.
lncludr-s LED ~iRF ba r nu-u-r. and LED
mdteators for HEVERSE. CE~TER
TUNI:'IlG . PRIORITY, and ON I\ IR.

• 21 NEW, multi·function memory ch a nnels
Stores Irequem-y. repeater offset. and
npuonal sub-tone c h a n nd s . ~kmories I
thro\l~h IS for simplex or ± 600 kl Iz
uffset. Me-mo ry pairs 16 / 17 , CIne! IH/19 a re
paired lor non-standard repeater offset.
xtemoncs "A" an d " B " ~'l upper and lower
scan limus. or for stmph-x or ± 600 kHz
offset . In MEMORY mode, a circle of light
appears around the memory ~II'TIOr

koob. When the memory selector knob is
rotated in etther dirt'ction 10 channel J. an
audfbh- "beep" wlll sound.

• Cho ice of 45 o r 25 watts output
The TR-7950 provides a hefty 45 waus
output. wnne un- TR-7930 rearun-, a more
modest 25 watts. A HI LOW power swnch
al1rw" power redncuon 10 approx . 5 wan...

Big LCD, Big 45 W, Big 21 memories, compact.

TR-7950/7930

Specifi('all"'lS and pric.·s an' subil'c-! I" <'Iwn9" wirllQul nOl,n' Or 001;9al",n
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