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1\1 Here's how to measull!' SRl.llkignal gain

with a lransistor chE'ckE'l" you've built
from scratch . KC 58 60

International Edition
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The strange tale of the KA5S expe riment.
was he a ger uus or a madman" .. . KA5S 30

VIC RTTY Resource
CdJ Is your VlC-20 readv for RTTY~ M,l.ke it

happen with N5Al E's foolproof soft-
ware! N5AlE 12

Satellite Supremacy
(' I Sometimes 15 Watts just doesn't cut it

With OSCAR 10 The solutjon! U~
W2C EF's bO-Wati uplink amp-stripline
construct io n makes bu ild ing it a sneo!

W2GEF 18

CD to Six
~ Why stop at 10 metE'l"S? KB5lF's Hy
~ C ain con version will take you to VHF
just ase.lsily. KB5lF 22

Swr: A Modern Myth?
From lig to rddi.lls, noted expert W6YUY
reveals the path to a perfect antenna system.
Bt"ll!'ddyfor.lfew scrooses. W6YUY 32

Ollie's Folly
ry:l Circular polarization on HF? A forty
~ meter he!« WIth oil -drum Iorms!
Wl ZB·s signa l runs lings aroulld the rest
Folly, indeed l Wl ZB 42



The Versatile 100 Watt
2 Meter Base System

Internal
Construction

Exceptional Standard
Features:
• 143.800 - 148.199MHz.

expandable for MARS opera
tion

• 32 full-function Memories
with lithium battery backup

• 100 Watts. fUlly adjustable
on all ITIl)(1es

• Variable Tuning Steps. FM
5KHz and 1KHz; SSB 10Hz,
50Hz ancl 1KHz

• 32 built-in Subaudible Tones
• High Visibili ty Display
• $-Meter and Center M eter
• Scanning Systems Memories.

Modes and Programmable
Band

• JC-HMI2 Microphone with
Up/Down $<an

• J1 W"W x 4 lftH x 12%"D

Optional Features. AG-25
switchable preamp. UT-ISS
cress encoder/decoder
[encoder is standard).
IC-EX31C voice synthesizer.
le-SMB two-cable desk mic
and rc-5Mb desk mic. PLUS a
variety of power supplies...
IC-PS30 system power supply.
Ie-PSiS external or IC-PS35
internal power supplies.

The IC-271A. The 25 watt
rC-271A has the same out
standing fearues as the
IC-2 71H. including an Internal
power supply. /C-PS25.

See the /C-27/A(HI and
other fine ICOM equipment at
your IocaI ICOM dealer today.

First in Commu ications



IC-02AT
PAY REG. PAICE OF

$349
RECEIVE FREE

IC-BPS BATTERY
$63 VALUE

t i) II COM I

PAY REG. PRICE OF $1399
RECEIVE FREE

IC-2AT HANDHELD
$269.50 VALUE

I

SIX LOCATIONS

VAN NUYS, CA 91401
6265 Sepulveda Blvd
(8 18) 988 ·2212
san 00eIJ0 F._a,.,
v...-.,_•.,a

ANAHEIM, CA 92801
2620 W La Palma,
(714) 761· 3033. (213) 860·2040 ,
geI._~and

K_sa...~F_

BURLINGAM E, CA 94010
999 Howard AVfJ
(415) 342 ·5757,
5 m,lttS aoutn on 101 ' rom
S.n F....eoseo All""'"

OAKLAND, CA 94609
2811 TeIfJ'graph Ave_.
(415) 451-5757.
l-1'gnway 24 Down,own
Len U tn on-ramo

PHOENIX, AZ 85015
1702 W Camelbad< Road .
(602)242·3515,
E..,o!M,gn.ay ' 7

SAN DIE GO, CA 92123
~75 KfJamy V,lla Road.
(619) S6(l ·4900,
Mq.w.~ ' 5-3 ...... Cleo_
"'.... Bou....a'"

IC-751

TRI-EX
W·S1, $899

LM·354, $1599

if0 OUTLET

'Vi7 )1&§§(]J)
v FT-209RH

PAY REG.
PRICE OF $349.95

RECEIVE FREE
FTS·6 ENCOOE R/DHODE R

$4995 VALUE

B -3016 SALE $199.95

B -1016 SALE $249.95

B -l08 SALE $159.95
B -23A SALE $89.95

D·1 010 S"'U $289.95

GEORGE, WB6DSV ButtIng__

DON, N61 PE Oelf/_

BOB, K7ROH PtIoeni.

GLENN. K6NA S.n Diego

Al, K6YR... van Hurs,
__ee.....--.: ... _ ......

TRISTAO
MA·40, $549
MA·SSO, $899

PERSONALIZED SERVICE
BOB FERRERO, W6RJ

"'"'"'"'"JIM RAFFERTY, N6RJ
v». so. CaM D!v , Anallelm,

"'.n.g<r'3 '

1

KENWOOD TOWER/ANTJROTOR &.+] II COM I
PACKAGE SALE

MA·40 TRISTAO 40' TUBULAR
$699 VALUE

A-3 CUSHeRAFT TRI-BANDER
5299 VALUE

HD-73 ALLIANCE ROTOR
$139 VALUE

75' BELDEN RG/B COAX and
8 CONDoCABLE $70 VALUE

A TOTAL VALUE OF $1207

YOUR PRICE $899
FREIGHT ON TOWEH ONLYOR

AT·930 and MC·60A
AN T. TUNER MIKE
REG $ 199.95 AEG,$19.gs

PLUS FREE U.P.S.

KENWOOD

INCLUDING ALASKA AND HAWAII CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT STORE NEAREST YOU

STORE HOURS: lOAM to 5:30PM Mon. lhru Sal.
Prices. speci!icalions. descrlp,ion, subjecl 10 chang_ without nolle". Cali!, sod A.I,one resldfJn,s pillS"" add sale. 18~

FOR THE VERY BEST DEAL ON EVERY COUNT!

• BARGAIN PRICES CHECK HERE FIRST.
START OUT WITH THE BEST PRICE.

• TOLL-FREE PHONE: 800-854-6046

• FREE SHIPMENTMOST ITEMS. U'p'S. SURFACE.

AEA • Al l 'A"'CE • ALPMA • A"'E CO •
.......F't<E>lOl . ..... ' XTE~ "'A~II ' ANTE......A
SPECIALISTS • A~~L • ASTROlII ' BASH •
8 ELOEI'l • 8E I'lCI-1E~ • 81RO • 8lJTTERI'llJT •
8'" W' CALL60011 ' CENTURIAN , CO!-UI'lS
• COt.U"'B IA • CURTIS · CU SMCRAFT •
DA' WA . DRAKE · OX EOGE • EI "'AC •
GIlFER • """- • OfUSTLER . Ofv GA.'" . 1COtoI·
JSC • J W "' ILLE R · KAI'lTROi'j ICS •
KEI'lWOOO ' KL'" • LARS[ .. · LUi'jA~·METZ
• MFJ • "'ICRO-LOG • 1.l,i'jI_PAOOUCTS •
M'RAGE • I'lYE • PALOMAR . ROI-1'" SMURE.
S'GI'lA\..()NE • STOl'lER • TEMPO . TEI'l-TEC
• TR'STNJ . TR' ·E X' VANGQR()()l< . YOCOM
• V1BROPlEX ' WEST. VAf.SU ...... ...".

PAY REGULAR $1599
PRICE OF

RECEIVE FREE
YOUR CHOICE OF

TH-21AT and HMC·1
2 M1R HANDHELO MIKE HEADSET

REG $229.99 REG.$39.9S

PAY REGULAR $599 95
PRICE OF •

RECEIVE FREE
YOUR CHOICE OF

ANY 2 OF THE FOlLOWING
1) VS·' VetCE SYNTHESIZER

$39,95 VALUE

2) TU4·C S UB-...UDlBLE
$39.95 VALUE

3) '1 ·4000 DUO-B"'ND
MOBILE NTENN.... $« 95 VALUE

ALL THESE LINES IN STOCK

~~ ~.
TW-4000A

TS-930S
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73: Ama reur Radio's Teefmic., Journal is. memDfl< olt!'le CW COrnrnunlcation....nc:. g.oup, the world's la'oest
publishe< 01 compul81 ..eI.,ed inl Ofmation. The group publi""," 53 compul'" puDlie.ltions in U major coun
t. ies Nine million people rud one Of more 01 tile (IrOUCI', publlcetiOf>S e.ad'I monll'L M8I'I'lblIf$ 01 tile group In
clude: A' gentina's ComputerworldlArg....W".; Asi" 's TM AS ia" Compu f"""'OfI<l; Au"t.alia', Compuf-orld
Ausrtalia, Ausrrali.n Micro Compurerworld, Austre ll. " PC World and DlrflClories; Bf. zll 's D.f.News snd MI·
croMundo: China's ChifM Compufarworl<l; Denm• •k 's Compul_ rxld/D.nm.ril and UIero VI'rdoffl; Flnl.nd ',
U lt ro; Fl anc:e's La UondtI lnfrxm/lliq.... (lold«r iAPPIeland OPC (IBM); Ge«Nlny', ComPUI"'~' Micfo.

comPUf«welf. PC W&lI , SO/fwa,. U" ,*I. C W Edl lion&m/nar. Compuf.... Su./ness and Com~M. gac
zine; na ly 's Compur_Dffl1If.Ua; Japan', Compultlrwor/d J.pan and """so Com Wrxl<l; ""'_leo', Compuf«
worldlMexico and CompuMundo; Nell>efland's CW 89nelux . nd Micro/ln fo ; NOtWay's Compul erworld Norge
and M,kroD. I . ; Saudi AI.Dla's S.udi Compuferworl<l; Spain', CompultlrworldlEspan. and MicroSlstem..:
Swe<Jen's Compuf"'Sw~, MlkroD. ,om, Min HamdafeN a.nd S....... PC Woffl/: t!'le UK's Compuler M'~

menl. Compuler N....s and Compu/", Bus iness EUfOP'. tile US's Compuf~*Offl1, Hot CoCo. inCJder, Inf~

Wrxkl. Mac World, Micro M. ril e/_ 'd. Mictocompuling, PC World, RUN, 73 and 80 MICfO.

D~5

NFO
Manuscripts

COntritlutions In tile torm 01 """"'"
SClipts w;t~ d.....ings and/Or pfloIo
graphs are welcome a.nd will De c0n
sidered lor PO$sible publication. We
can aS$l,lme no .esponsibility l eN IO$s
Of 4a""'oe to .ny malerial. PIea.se ......
C\O$e. Ilamped. sett«ldressed en.-.
lope will'l eacIl submission. P.yment
leN tile use 01 any unlOl iciled mate. ial
will be made upon acceptance. All con
tribulionS Should be directed to tfle n
editorial ollicw. ~How 10 Wnle lor 73"
guide! i... are available upon 'eQIMIl.
US citilens musl include thel. soci.1
Secufity number with subminec man u,
scri pls.

Treat yourselfto the D-I04 Sil

A~l<tti.::Corporation
1'. O. !'o Il( 120 · Conneaut, Olt -H<l."iO·-{).!IO. (210) 5'U -II11

In Canada: Canadian Astanc, LTD.
IllO Ellesmere Rd .• L'nit 1
Scarborough. Ontario xm' ZX5 · ( 416) 29J.. 2!21 ...333

Clnada and M..ico-S27.9711 year
on ly, U,S, l unds. For eilln su rrace
ma.il-S44.9711 yea. only, u.s. IUnds
dra.wn on u .s, bank. Foreign air
mail-$79.97

Editorial Offices:

For Quesr ions conce.nlng )'OUr sub
scription . nd 10 place sub5eripHon
Ofdefs. pINSe call us toU t.ee at 1·
8lJO.645.9569 beI_ 9 am and Spm or
wrIte 10 n. Subsc!iption Det*rt_.
PO Bo_931, F.rmingdale NY 11737.

73: AmalllH./f Radio's Tec/llliclJl JOUffIII
(ISSN 0745o«lOX) is published monIhIy
tJy CW COrTmunic;a.l~er1loroIq\.

Inc.. III PIne Street, Pelerboro.ql NH
03458. Second cl.ss po$tage Pl'id al
Pe!erbJrough NH 03458 and at i\ddit ion
. t mai ling oIfices. Enti.e contents copy.
.1""l e 19l16, CW Communlcetlo.lS/
Pelert>oroug1'1. Inc. All """s TUMd.
NO p;wj 01 this pubhcation may be re
printed Of OIherwiM reproduced without
Mitten p8rflIission l rom ire pubhsher.
Moerofilm Edition- UnNersity Microfilm.
Nrn ArtIor MI 48106. Poalmaster. Send
ao»ess d\roglls to n. StbIaiption
$eI.;oos, PO eo. 931, F" miOlgd. llt NY
11 731. Nationally distribul ed by Inlema
tional Circulation Dist.ibulors,

Elsewhere:

In tfle UnIted Slates and Pouessions'
One Yea.r (12 Issues) $24.97
Two Years (24 issues) $36.00
rmee Years (36 isSUll8) $53.00

Subscription Rates

Pine Slreet
Peterborough NH 03458

Phone: 600-924·9471 •

Advertising Offices:

Subscription
problem or
question:

Circulation Offices:

WIlle to n, $utl$Criphon Oepa.f1ment.
PO Box 931, F.rmingclal" NY 11 737.
For renewals and Chanll'l'l 01 . dd.ess,
include tile address 1.Df!j I.om )'OU.
most recent iss,,", 01 n . FOf goll SUb
scriptions, include )'OUf name IIIll ao
dress .s well .S tllOSe 01 goll rlt
cipients ,

Elm Sliest
Pelerborougtl NH 03458

Phone: 603-924.\1471

To subscribe,
renew or change

an address:

Elm St.eet
Pelerborough NH 03458

Phone, 603-924-71 38

As a result of Astanc's : \'
of technology, (his microphone is.

also extremely versatile.
Factory wired , it can be
easily conven ed to elec
tron ic or relay operation .
Adjustable gain provides
optimum modulation .

Thl! D-J(~ Silver Eagle
will make any rig look as
good as it sou nds . For

more information , see your Astatic
dealer or write.

The wo rld renowned ))-104
s tands alone as the performance
lead er in ba se s tat ion
amateur microp hones. The
T-L'I"9-DI()..l. Silver Eagle is
also recognized for its out
standing beauty.

A br ight. v ib ra nt
appearance reflects ete
ganc-c and style. All exteri 
or parts plus the base and
handle are chrome plated to a jewel
like finish .

~5T'!\'TIC
~
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SANTEe
~-----' -HF TRANSCEIVERSHF TRANSCEIVERSHF TRANSCEIVERS

KENWOOD VAESU tf #j leo

WE CANNOT TELL A LJE.~
WE CHOP PRICES

209.95
.. 66.00
, 139.95

.259.96

"'".289 95
.205 95
.347 00

•t +.•_

"..PHONE CENTER

lie

REGENCY
HXlOOO 2D-c h Handhe ld ,215,95
R1 050 l o--cll. 6-band , .10995
MX3flOO :JO.ch, 6-band mobile , .... 17995
MX5000 2o-c1l2S-512 MHz conI ., .357.95

BEARCAT
260 16-c:h mobile .. ,
20116-c:twulel /arrcratl ,
2020 4<H:1I1wcrd .
210XL ..
300 5O-ch OCiinnerl amull

SONY RECEIVERS
2002 SWL geeewee .
4900 SWL Rece iver . . , .. , ...
7500.0. SW L Receiver .,

TEN-TEe
'IiIr

ege, inc.

Terms: No pe!SOMl checks IK:CefMed
Pricft do nol include sJupplIl g UPS
COD fH: n ,zs per pK/tage. Pricft art'

subJeCt to clwnge wH/Io lll nOI~ 01

ob1lgallon, Returns are subject to a 15%
restockmg fee. All items ne covered by
I/Ie manufacturers ' warranties.

ST 142 Handheld _ .249 95
5TLCLealher Ca5e wnh SUap 34,95
SM3 Speake rM,c . . , 34,50

KDK
fM 2<133 2m 25·wan ... ... ,259,95

Our associate stor e
Davis & Jackson Road. P.O. Box 293
Lacombe. Louisiana 70445
Information & Servi ce:(504) 882-5355

'~
c ,

2591 2m 5ynrh Handheld 259.95

Cenlury 22 CW XCVR , . . . . . 35000
2510 Mode1 B . . __ 39995

5&lellne Slallon for Oscar 10
CORSAIR Mode l S60 . . . .. 999 95
ARGOSY " 525D o.qllaJ 519 95
425 HF Amp 1.5kW .. . _.CALL

13646 'effe.-.on naVUl Kl9hway
Woodbnd <;le . VirQlfUiO 22191
Inlormallon &- Setvlce: (103) 643-1063

Slore Hours: MWF: Noon- 8 p,m.
'ITII: 10 a, m.- 6 p.m,
Sat 10 a ,m.- 4 p.m.

Order Hours: M·f 9 a,m, ·7 p.m.
Saturday 10 a.m.·4 p.m.

Send 3 20" stamps fOla flyer.
~I"r Inqu,n.,s fnvned

ege, inc.

SCANNERS

,CALL

CAU.
CALL

. 19995

.229 95
229.95

.39 95

.56.95

. . 139 95

. ...•. 19,95
.89 95

""

c.n lor
our low pnces
on rhe fulll1ne
of KAL eqUl pmenl

HANDHELDS
IC 02...T2m HT.IO Memones
IC 04AT440HT/Touc lllone .
IC 2AT2m t-IT/Touc hlone .
IC 3AT 220 MHz HT/Touchlone
IC 4AT 440 MHz t-IT/Touc hlOne

ACCESSORIES
Complele line in Sloc k

Microl09 Air DiP
VIe-20 and e--64OW: .... ,
C&rtndQe . ..

IC 145 . . , 159,95
HF XCVR/Cen eo... RCVR

IC151 HF XCVIV Cen Cov RCVR . 111900
W nh PS35 lf1S1aUed .•.......... 129900

IC 1308-band XCYR wllh MIC . ~9. 95

SWL RECEIVERS
R71 looKHz-30MHz ,. ". , 649.95

General Coveraqe Receiver

HARD/SOfT PACKAGES
Microloq AIR·I Vic·20/ C-64 . . . . 179 95
AU. CPI for V'e-2Ofe--64 ., ,209,95
ALA Microamlor Palch MAP~ 119.95

Dr.DXbyAEA _ .

IC 27 IA . , ... , ., .. , .. , .S99,OO
All-mode 2m Tran5Ceiver

IC271 H loo. waTl2m XCVR 759,95
IC27A2mcompaClmobil.,. ,319,95
IC 290H 25- wa" all-mode 2m XCVR 419,95

HARDWARE
MF} I:l24 wuh MfJ e--64/V-20Soft. ,79.95
MF} New 1229 . ... ... ... . CALL
Ka nrronics InTerfacen 210.95
AEA CP-I lntedace .. ,.. , .. 179.95

VHF TRANSCEIVERS

SOI7WARE
K.iLnttonies Hamlext
VlC-2O. CM. "'pple CALL

Kutton.les Hamaoft with Amlor
Vle-2O. CM. TRS 80 color. AIm .... 6995

Kanttonle. Hamaoft
Vic·20. Apple. Alari, TRS80C. T1-99 CALL

AEA
MBA Texl Vie-20 or C64 .
MB ·lor M .
Manlelr1 V,e-20 or C-64 .

[IBI Amal eu r Software: Super
Log-s, Conlesls. and Propa-

. . , gation lor the VIC·20 & C·&!

...... CALL
,229,95
,199.95

VHFIUHF

SWL RECEIVER

fT126RFor 2m , , .. , .n 9 95
(Optional modules for 6m. 430.440 MHz)

Creal ror seenne Work

TOKYO HY-POWER
HL30V 2mAmp 2-JOfM .. 59,95

DAIWA
(.,\ ·2035 2m Amphfier, 2 in. 30 oUI ., 68,95

MIRAGE
B1016 2m AmpM el 10·160. 23595

AMERITRON HF
ALSO 1200 wan 589,95

KENWOOD TL922 2kW .. CALL

AMP SUPPLY HF AMPS/TUNERS
(.,\ lOOOAI60-15m "'mp 38995

YOCOM
2 walla In. 60 wans OUI 2m Amp . . .. 99.95

ETO Alpha HF amp lifier .... ,CALL

FT 209 2m HT treee Spotctal .
rr 203 2m HT willi 'ITP. VOX .
F"f 203 2m HT Willi VOX ....

All acce ssoriea in slock

fRC noo Gener&! Co~noqe 419 95
VHf Con~ners,ActI_ Anlennuavaalable

8ENCHER PADDLES
Black/ Chrome 31 ,95/41.95

TOKYO BT-POWER TUNERS
HClOO 3lXl-walt. MoMer &- Swucll .. 86.95

ASTRON POWER SUPPLY SALE
RSI2 ,69.95 RS3SM , 149,95
RS35A , .132.95 VS35M 169 95

TELEX HEADPHONES
Procom450HeadselfMic . ,.. , . ,45 95

MFJ PRODUCTS CALL
ROTATORS
A1l~HD13 9495
renpro KRSOO Oenhon R"""lor 18595
HamIV/T'X 220,95(265,95

HANDHELDS

F"f One Ttanscelver CALL
A11'mode, General coveraoe RCVR

FT157 Hf XCVR Wllh lTIlC . . .•.. C ALL
wuh Gener&! Cover~e RCVR

lfIClud... CW keyel . "'M/FM. CW filter

FT nwull mic . . . . . SPEC IAL510,95
Compa.et HF XCVR

F"f 980 CATSySlem . ,' SPECIAL 1469.95
AC Powe r Supply. Full Break· in CWo

SSB/ AM/ fMl fSK. RF Speech ProceslIOr

aee "239,95
465,95

CUSBCRAFT
A3 l-e le me ," to- IS-aom
,0.4 ....1.mentlll-I5-:zom
k3lo-15-2OmVerllca!

MOSLEY
CL-33 3-elemenl Tnband Beam _
T"'-33 3-element lo- l5-2Om ..
Pr0377-elemenl lD-I!l-20m .. , .

ANTENNAS

TS-830S Transceiver C ALL
16Q.IO MeIer W'th Power Supply

TS-530SP 160.10 Meter XCVII ... . , .C Al.L
With Power Supply & Notch Filter

HANDHELDS

TR-195017930 . CALL
2·me'''' Mo b ,le Unilt, 45 Or 25 Wa n.

TOWERS

TR-9130 . ...•.C"I.I.
Ziti All-mode. 25 WilliS

TS-111AlTS-tlIIA AlI-mode XCVh CALL
2m Ol" 1Dem mobile QI Nse SU"on

For Orders and Quotes Call Toll Free: 800-336-4199
Virginia Orders and Ouote.s can ToU Free: 800-512-4201

HUSTLER
t>.BTV lo-8Om Vertical willi 30m 12495
MOBILE RESON"'TORS Siandud &- Super

BY -GAIN (Limned Ouantl1les)
39ISTH7DX1-<:lle IQ.I!l-ZOm 44695
393STHSOXS-ele lQ. I5-ZOm 386,95
395SE.J:plorer 141o- l5-aom .3Q04 95

A£A bopoles .. .C"'LL
"'VANT! HM 151 .J(; 2m On-glua , .30,95
(.,\RSEN LM· 1SO S/ 8 M.&q Mounl .... 3895
MIN1QUAOHQ-I , 139,95
BUTrE RNUT HF'6V lo-BOm Vert .. , 11 .95
YOCOM SIS- wave 2m Handlleld . , . 14,95
ICLM & Cuollc rafl for OSCAR . . , .. ,CALL

RECEIVERS
R-2ooo. R-Q)(l. 11-1000. R-II ... , , .CA LL

GeneriLl eo""'a<;Ie ReeelYi'rt

TR·2600A 2m f'M Tnnsc:eiver ,CALL
With memonel, LCD. SCan

NEW TH·21..., 2IAT/TH-t IA. 41AT ,CALL
2m110<:m UllIa·cOmp.l <:1 FM Tranll(: elVer

fS.930S HTTurw;:luve , _... _ .C ALL
With General Coverag e ReCe lYi!'

Opl1onal Amom. lle Antenna Tune.

TS-430S HfTtanllCe lver ,SUPER SPECIAL
W nh General Coverag e Re e l!!ve ,

6 1D
Unarco-Rohn

Self-suppornnq Towers
Cuyed Foldover Towers

Slraiqll l Secllons
COmplele Tow el Packaqes . . CALL



HAT? News from the Publisher

Three things, hopefully. One hundred seventy-one readers have written to me Of Wayne about tile thinness 0173. The letters are all prell)' mlJCh
the same. They ask why. The reason Is that we have fewer advertisers right now. 'Nhen our parent company put 73 up for sale la le last summer for
image reasons (7315 lOG's only non-computer magazine), and then had the fac ts olllle ar'ld rf explained to them, and then switched bands and
realized that there will always be 73 readers, a lai 01 people losl confidence in us.

WhO can blame them? I personally oco't deal wit h unstable concerns. Period. Thankfully, though, the murky-swamp, land-mine l ime lor 7315
over. Alle8s1 until 1990, that Is , since our current plans-which include IOfcing you to help gel new hams- don 't extend beyond then. Hi.

WhiCh brings us to H-Day. Sunday, March 24.1985. H-Oay means Ham-Oay.l am siCk and tired of hearing people worrying about ham radio's fu
l ure. And not doing anyt hing about It. As in doing zero.

H·Day wi ll be your chance. Get psyched. Get on the air that day, and PERSONALLY INVITE SOMEONE TO WATCH. You PERSONALLY ask one
other person 10 share ham radio with you l or one hour. Please. Your landlady. A rancher sixty miles away. Someone at work. Your paperboy. Some
one you see at the store all the time. SOMEONE will be exposed to amateur radio because 01 you. Final details next month. In the meantime,
PLAN. Yours woo 't be the lasl ticket, but unless you-yeah, you-DO SOMETHING, someone else's, someday, wil l be.

Next month, look lor a report 0f1 our visit with some super supporters 01amateur radio in Ihe Pacific Northwest: AEA, CCOMM, and NYENIK·
ING. I'll also try to explain-and I mean try-how Ihe opening 01 lCOM's new headquarters made Franco Harris's Immaculate aececuce seem
mundane. Gel psyched l or H·Day.

The only repeaters and controllers
with REAL SPEECH!

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

MICRO CONTROL SPECIALTIES
Division of Kendec om Inc,

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

No other repeaters or controllers match
Mark 4 in capability and features, That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world . Only Mark 4 gives you
Message Masten... real speech • voice
readout of received signal st ren gth,
deviation , and frequency error • 4
channel receiver voting • cl ock time
ann ouncements and function control. 7·
hel ical filter receiver . extensive phone
patch functions. Un like others, Mark 4
even includes power su pply and a
handsome cabinet.

Call or write for specifications on the
repeater, cont roller, and receiver winners.
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Join the Excitement
on 220MHz!

Join the excitement on
220MHz with ICOM's
rC-37A full-featured 25 wan
ultra compact mobile.

Size. The IC-37A measures
crdy SYl'W x IW'H x9"Dalbw
ing it to be mounted in a variety
of tight spaces. Yetthe1C-37A
has large operating knobs
which enable easy operation
of the unit in the mobile envi
ronment

9 Memories. The IC-37A
has 9 memories which will
store the receive frequency,
transmit offset, offset direction
and PL tone. All memories are
baCked up with a lithium bat
tery.

Speech SynthesIzer. To
verbally announce the receive
frequency, an optional UT-I6
voice synthesizer is available.

32 PI.. Frequencies, The
IC-37A comes corroere with
all 32 standard Pl frequencies
installed. Each PL frequency is
selected by rurning the main
tuning knob, and may be stored
into "lY memo'Y position. AlSO
included is an internal pt level
adjustment Internal Speaker. The 25

watt IC-37A super corrcect
mobile contains an internal
speaker w hich makes it easy
to mount.

Scanning. The IC-37A has
four scarYling systems...mem--

DIy scan, band scan, program
scan and priority scan. Priority
may be a memory or a VFO
channel...and the scanning
speed is swrtcnaoe.

More Features. Other
IC-3 7A standard features in
clude a slide-in mobile mount,
IC-HM23 DTMF mic with up/
down frequency and memory
scan. and intemally adjustable
transmit power. An optional
IC-PS45 slim--line extemal
power suppty and IC-SPIO
speaker are also available.

See the IC437A 220MHz
mobile at your local ICOM
dealer andjoin the excitement
on 220MHz.

ICOM
First in Commu • •rcanons-,,,

ICOM Amrrlca, Inc., 2380-T16th Avr NE, Bellevur, WA 98004 / 3331 To_rwood Drlvr, Sultr 307, Dallas, TX 75234
...." .Ul:O'd op«llkoltlom ..... ~Old""le.""Wb:lecl to c'-'ge wlll'1ouf ...Ilce or ob'lgMlon. ....,1 ICC,.,. ••,11<>1 .Ignlflulntly e_c"", f CC~..I.llom flmlrlr\9 lPU'"IOUS eml .slons. 31"1184
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Continued on page 66

teur radio as you can. This
means invit ing fr iends to your
home and making some COil

tacts so they'll see .....hat is in
volved. Clubs can organize
group visits to ham shacks
preferably shacks where good
OX contacts are possible.

I'm not talking about setting
up a table in a mall and taking
messages. I don't think I've ever
seen a shopping-mall ham demo
which the general public could
understand. No, people need 10
see a ham shack In a home and
be able to talk with either some
OX operators or even to some
other similar visi tors a lew
hundred or thousand miles
away.

Now, get on the air and make
sure that every station you talk
with know s that March 24th is
the day-that whether they are
in Swaziland or Newark, they are
to plan to be on the air March
24th and have visitors in the
shack. let's make this the big·
gest visitor's day in the history
of the hobby.

You may wanlto set up some
schedules to impress your vlst
tors. Why leave everything up to
chance? You know the Impla
cable rules of late as well as I;
everything will go wrong and
you'll look li ke an idiot. Well,
why not load the dice with some
skeds? It doesn't cos t ext ra.

THE FCC

Old you miss seeing a copy of
the art icle in the Washington
Post about the Morse code? Pity.
It was headlined, " Morse Code
Operato rs Becoming Relics of
Past." Makes you really proud to
be a relic, right? The art icle
pointed out that except for a few
backwaters of communications,
Morse has been dead for years.

technicians-and then more in·
ventrons.

The Japanese strength in am
ateur radio has helped Japan
completely defeat America in
consumer electronics-ham
equipment, CB, hi-fl, VCR, and
so on. If we can start generating
more hams, perhaps we can
hope someday to catch up with
Japan. II's going to be tough
with their starting out at around
four times as many hams as we
have, and with half our poputa
tlon!

Okay, how can you help? It
Isn 't enough to sit around wring
ing your hands and cursing the
fates -or even cursing the
league, if you th ink that they
brought this disaster upon our
country, cos ting us hundreds of
billions of dollars and seriously
weakening our defense effort.
The fact is that YOU can help.

H am-Day-c- March 24th-a
Sunday. Now, what are you go
ing 10 do on Ham-Day? You are
going to work either by yourself
or with your local ham club to
expose as many people to ama-

HAM ·DAY

With the electronic, comcct
er, and communications fields
jumping ahead, American know
how must fealty be keeping the
Patent Off ice hopping, right?
Just imagine the weal th 01
American patent applications
our labs and research f irms
must be making-pius those
from independent inventors.

I checked with the Patent Ot
lice 10 see how things were go
ing. In 1984, they had 19,677 ap
plications-a bit less than I'd
imagined. Of those, only 4,876
were from Americans. And of
those, only a small percentage
were in electronics and commu
nications-most were consum
er products. The fact is, most of
the patent s approved during the
last len years have been Japa
nese, not American.

Amateur radio is one of the
best high-tech hobbies, so if we
can Interest more people in get
ting ham licenses, the chances
are that we'll eventually get
more scientists, engineers, and

•- '

aSL OF THE MONTH
To enlet j'OUt OSL mail it in an erweloPe 10 73, 80 P;ne Slreet . Pe1er!lOfougll NH ll3A5a

All ", OSL of lhe ManI t!, Win.......s'eceive a OI"'~ 5UbscnphonlOi' e~lensionl to 13. Enl" "
no! in envelopes cannol be ac:c:epl ed.

W2NSD/i
NEVER SAY DIE
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TM-211A Des... a new turn in 2 meters170 em.

The TM-211A 2 meter and the
TM-411A 70 cm mobles combine
u tra compact s ze with the added
feature of a 7 pas t on aojustabte
front pane a ow ng y u maximum
t exib! Ity In bOth home and automo
t ve nsta fat ns These compact
transceivers also feature Kenwood's
nnovat ve DCS (DIgital Code
Soue ch c rut that a ows you
to or gram your ttanscewer to
respond on y to transm ssrons from
stations whose rao os transmit a
pre-se ected dig tal code Both
rae as del ver 25 big watts of R. F

CD-l0/DCS
The optional CD-lO helps

maximize your use of Kenwood's
revolutionary new signalling concept.
DCS {Digital Code Squelch), DCS
uses digital code information to open
squelch on a receiver that has been
programmed to accept the spec ific
code being transmitted, Up to
100,000 one-co: 5-d lgil codes me
possible . allowing each statio n to
have its own "private call" code or

power on HI and 5 watts (approxt
matelvt on LO power Dual dlglla
VFO's, bu It-In h ghly VIS ole yell w
LED display. five memories plus
COMM Channel add to this rnpres
stve array of features The TM 21 1A
and TM- 41 1A each toast high per
formance recetve and transmi t
speciucations and an external high
quality speaker that provides unsur
pa ssed sound quality. Mounllng
fleX ibility is also a feature. Yes att
the se features, plus priority watch.
memory and programmable band
scan. microphone test function,
audible "beeper" for operation con
f irmation. repeater offset SWitch and
reverse switch. The TM-2 11A and

,}
to respond to a "group call" or
"common call" code. Program your
catt sign (up to 6 d igits) in th e ASCI I
code and it is automatically tran s
mitted when the transmit key
is depressed. The CD- lO

stores the catlinq sta tion's
ca tt sign in Its memory

TM-411A offer you the best In 2
meters and 70 ern operation s!

Optional accessories:
• CD-lO Call Sign Display
• PS· 430 D.C. Power Supply
• KPS-7A Power Suppty
• MC-55 M bile MicrophoC1e Wit

T me-Out TImer
• MA-4000 Dual Band Mobile

Antenna With Duolexer
• SW-l00A B SWR Power meters
• PG-3A NOise FE ter

More information on these prod
uct s IS available from author zed
dealers of Trio-Kenwood
Communications. 1111 West Walnut
Street. Compton. CA 90220.

for future reference. and It IS also
displayed on the LC.D. readout.
The CO-lO can store call Sign data

• ot up to 20 stations. atlowinq you
to quickly check for calls If you
have been absent from your station,
and review your contacts for logging
purposes, The DCS/call sign data
transmission system uses mark and
space frequenc ies within the normal
speech ba nd widt h (compatible
wfmost repealers).





Ben Ak ins KBt FJ (left) presents Ray Palmer
a check lor $1017.

EDITED BY PERRY DONHA M KW10

and ending at 1800 UTC February 17th. Spe
c ific frequencies have nol yet been an
nounced, but you shouldn't have any trou
ble finding the station ... simply tune
around until your antenna begins to get
warm !

CHRYSLER CORPORATION has come up
with a really CLASSy item. CLASS, or the
Chrysler laser Atlas and Satellite System,
uses the government's NAVSTAR satellite
network to monitor the location of your
vehicle. By preci sely measuring the time it
takes various signals to reach your car's an
tenna, the system can determine your vetn
ere's position 10 within a few feet. This inter
mation is displayed as a glowing, moving

CLASS Act

o . ,
" il•.. 1 • I"-' ,

~

••

RADIO NETHERLANDS fans wil l have a
chance to talk back to their favorite short
wave broadcaster on February 16th and
17th, when PA6FLD will be active from
Radio Netherlands' new Flevo transmitter
site. Just so everyone will be sure to hear
the stat ion, the hams will be using Radio
Netherlands' giant curtain array -one of
the largest directional antennas in the
world! Plans call lor both SSB and 0tN oper
ation , beginning at 0600 UTe February 16th

Big, BIG Gun!

NEVER SAY DIE goes on the air ! We'll be
putting W2NS0I1 on the bands every Tues
day at 2200 UTC. look for us around 14.255
MHz and up. We're witting to chat about
anything you li ke, but keep in mind that we
can't discuss business over the air. Of
course we have aSLs-thousands of them
- and you can have one for the price of a
con tact. See you on twenty!

Nice NARCs

Radio Netherlands ' giant Flevo transmitting sire.
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the history of our hobby. The bands will nev
er be quite the same.

BILL BURDEN WB1BRE 01 the Nashua (NH)
Area RadH3 Club wrote us a nice note oetau
ing a fundraiser recently completed by his
group. Bill was one of our "Space Shuttle
Special" reporters during W5lFL's historic
flight. Instead of wast ing his payments on
fr ivolous th ings li ke rad io equipment, he do
nated the cash to NARC, wh ich used it as
seed money for a charity raff le benefiting
the Shriners Boston Bum Unit. The club
donated a grand total of $1572 in 1984. Now
that is community service.

Hello, Radio

•RX.
RockyRoad
A LONG. HARD SAnlE is drawing to a
close in Burbank, ill inois. In 1982 the Chica
go suburb of Burbank enacted an ordinance
thai virtually froze ham radio in Its tracks.
Among other things, the ordinance: re
quired registration of all radio antennas
(with proof of insurance), suspended the is
suance 01amateur and CB antenna permits
for one year, and declared thai any interfer
ence by a transmitter to any device was un
lawful, with a penalty of up to $1000 for
each day of violation ! After two and one
half years, the c ity and the personal radio
community have reached a settlement in
the form of a Consent Decree , in which the
city agreed to repeal the ottenstve legisla
tion. In its place, Burbank will enact a milder
form of the ordinance, one that places far
fewer restrictions on what are recognized
(atleast in Burbank) as fundamental ccosu
tutrooat rights.

SirdHeard

LOOKING FOR INDIA ON 751 Then VU2CVP
and VU2DVP are look ing for you. They can
be found nightl y near 3.895 MHz, listening
down 100 kHz. The pair is also available for
skeos and may be reached via their call·
book addresses.

India Invite

THE MYSTERIOUS SATelLITE that ap
peared recently in the amateur 13-<;m band
has been identified as not one, but two new
Soviet eerty-wamtnq systems. W4HH K,
WBSLUA, and Dick Flagg 01 the Kittering
Group tracked down the twin birds, which
have been ident ified as Cosmos 1547 and
Cosmos 1604. Since hams are ooly second
ary users 01 this band, there's not much we
can do about the problem. Bob Atkins KA1GT
suggests that the satelli tes be used as bea
cons to help test and align ham equipment.

JERROLD SWANK W8HXR has passed
away at the age of 80. Since 1919 he had fre
quented the amateur bands, constantly giv·
ing of himself to help others in need. His
station served the victims 01 earthquakes
and floods, and, through thOusands of
p/lOne patches, the lonely bases of the Ant
arctic. Jerry is perhaps best known for his
book, The Magic 01 Ham Radio, in which he
recounted his many exploi ts and outlined

WBHXR



dol on a laser-dtsk-qenerated map. A micro
computer automatically changes maps as
you move from area to area. Incredibly, the
feature adds just $500 to the price of a new
automobile !

Tank You
"A LITILE DIFFERENT" is the way Erv Car
rlgan KABEKG describes his shack (see
photo). On the surface, Erv's place looks
like a typical radio room, with maps and
flags and modern gear. But it' s not on the
surface, and that is what's so unusual. Ac
cording to Erv, " My shack is bui lt In a cis
tern eight feet under ground, with eight
rnct.es of reinforced concrete overhead and
12 inches of limestone blocks on all sides,
excep t where I made a door:' Erv's ham
career started when he was 71 with a Nov
ice license and cont inued with a General
ti cket at age 73! His is certainly one of the
strangest locations I've seen . .. can you
top (or bottom) it?

Generals QSY
GENERAL·CLASS OPERATORS can now
check into AMSAT nets. The frequency has
been changed to 3.855 MHz, and the three
nets (east coast, midwest, and west coa st)
still meet at 9 pm local time.

Brewers
THE HOMEBREW III JUDGES, weary from
wading through the flood of excellent con
test entries, have made their decision. The
winner, and recipient of our $250 Grand
Prize, is Alan Smith W8CHK for his entry, "A
scmem tnc-tcr-Nctntnc Commodore 64
AnY Interface." Look for Alan's article in a
future issue of 73. Second place, and a $100
prize, goes to Kevin Jones KA8RCJ for "The
Five-Doll ar Six·Element Delta Loop." Our
three runners-up. each receiving a $50
bonus, are Paul Bunnell KE6VK. Hugh Wells
W6WTU, and Hank Goldman WA20VG.
coocraturatrcos. guys! And a big " thank·
you" to all 01those who entered th is year's
contest, making it one of our biggest and
best ever.

Ice Ladies
YLs HAV E INVADED VKII·l and. Robyn
VKIAK will be based at Mawson in Antarc
ti ca and Denise VKIVL will be on Macquarie
for the next year or so. Robyn plans to be ac
tive 041 all bands, using VK2DES as her QSL
manager. We don't have QSL mtorrnauco
lor Denise yet; we'll pass that along as soon
as it is made known.

OX3FS
73 H AS JUST LEARNED that Fi nn
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ElY KABEKG in his subterranean shack.

Steenstrup OX3FS has passed away in a
tragi c accident involving the giant radio dish
at SRliGreenland. Finn was instrumental in
the effort to save the crippled UoSAT·2
spacecraft, USing the super-sensitive SAl re
ceiving system. By tracking the iocaroscnta
tor emissions of the bird, technicians were
able to accurately plot orbital data which led
to the reactivat ion of the satellite. Ironically,
it was this antenna that Finn was working on
at the t ime of the acc ident.

1101110101"
A NEW AMATEUR MODE will be offered in
the very near future by National Communi·
cations Group (NCG~ Their just-announced
22O-MHz multimode rig features 0tN, SSB,
FM, and ... digital audio! That's right, a
25·kHz·wide digital·audio mode is Included
in a package that runs under $550. Delivery
is expected in mid-1985, and you can look
for a preview of the rig at the Dayton bash
coming up in the spring.

Glass Fist?
MORSE SENDING TESTS are optional, ac
cording to the FCC. The latest set of VEC in
structions allows for a Morse sending test
in addition to the required receiving exam.
The FCC has for many years given only a re
ceiving test, feeling tnat this was adequate
proof of profic iency in the code. tnternation
attaw requires sending ability, but does not
stipulate an actual sending test.

Just Kidding • • •
DOCTOR OX made a house call recently
when Mike Lamb N1ML, President of AEA,
visited his daughter'S class at school. Mike
introduced the group of 4th, 5th, and 6th
graders to the wonders 01 ham radio. Below
are excerpts from some of the thank-you let
ters he received (verbatim).
• ''Thank you for taking the time to visit
us .. .1 would like to be an amicher radio
man when I grow up."-David
• "AI the end of your visit I became inter
ested in being a ham radio operator. Al
though it would cost a couple houndred dot
lars it would be fun ." -Steve
• "Thanks for coming 10 our classroom

and talking about how it woos. (sorry I toe
got the name of it!)"-Aaron
• " you tawght us alot about Morris
codes I'm really interested in being a
ham."-Katie
• ''Thank you for coming to our classroom.
Even though I missed the presentation, I
wanted to see il."-Maret
• "1 thank you so very, very, very, so very
much. I learned very much about Hand
Aadio Operators. When I grow up I want to
be a Hand Radio Operator."-Mlchel1e
As you can see, the kids really enjoy learn
ing about ham radio!

Pie Slicing

THE LAND MOBILE SERVICE has been
awarded 41 MHz of UHF spectrum. In a re
cent FCC action, allocations in the 800
9lJO·MHz range were divvied up between the
l and Mobile Service, various broadcasters,
satellite communication vendors, and the
US Department of the Interior. It is hOped
that the allocations will help ease some of
the pressure from commercial concerns to
take over the amateur 220-MHz band.

Spotters Spotted

TED PAUCK K8NA wrote to tell us of a OX
repeater operating in southeast Michigan.
KBNA/A may be found on 144.53/145.13 MHz
and is intended for contest spotting and OX
information. Ted thinks we should compile
a list of OX repeaters in the form of a direc
tory. OK, why not? If you have information
about a Dx-onentec repeater in your area,
send it along 10 "QRX" and we'll make a

•mini<lirectory available for an SASE.

Split Decision

CALIFORNIA'S SOUTHERN TIER might be
joining many western states in adopting the
2O-kHz two-meter repeater band plan. With
their backs to the sea and with surrounding
states already implementing the plan, the
Southern Calltomia Two Meter Area Spec.
trum Management Association has begun a
Ieasibillty study to determine the effect of
making the switch. Such a move cou ld force
northern California repeater systems to fall
in line with the rest of the Pacific Northwest
states already using 2O-kHz splits. Another
important state, Texas, will vote on the
band plan this month. How far to the east
can the wave roll belore hitting a brick wall?

Thanks!

DON'T FORGET to send in your news items,
comments, and photographs to "QAX:'
This month we had help from Westlink, the
W5YI Report, WA6ITF, WB1BAE, 220 Notes,
Amateur Satellite Report, and scores of our
friends who support " QRX" with their cards
and letters.

I



res i ea!
OUf new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch: no counter
is req uired. Frequency accuracy is astonishing ± .I Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remored.
OUf TS-32 encoder/ decoder may be programmed for any of the 32 CTCSS tones.
The 55-32 encode only model may be programmed for all 32 CTCSS tones plus
19 burst tones, 8 touch-tones. and 5 test tones. And, of course, there's no
need to mention OUf one day delivery and one year warranty.

" COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, Cali fornia 92667
(800) 854.()S47 I California: (71 4) 998-3021

SS-32 529.95. TS-32 559.95
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VIC RTTY Resource
Is your VIC-20 ready for RTTY?

Make it happen w ith N5A LE's foolproof software!

crease and we go to more
automated modes of com
munication, it will become
very important. For those of
us who never see a program
or device that can't be im
proved upon, the program
description will help, I hope.

I can't claim that all parts
of the program were origi
na l. The CW ID routine is
modified slightly from a pro
gram produced by Kinetic
Designs, 401 Monument Rd.
#1 71, Jacksonville, Florida
32211 . The RTTY program
from Kinetic Designs is very

,.- pc 10.110-.".1'- =-""- -,

purchase the more expen
sive packages but still want
to run RTTY.

While no standard has
been set here in southeast
Texas. I am hoping that I can
hook enough people with
the RTTY program so that
some will start using 110
baud ASCI I on VHF, and by
gene ral use, set ASC II as a
standard for VHF. The ASCJl
programs take up less rnem
01)' and run faster than RTTY.
This makes litt le difference
at slow speeds such as 60
wpm, but as data rates 10-

programs. The user-port con
nections are included and
will work with any interface
you care to use.

The introduct ion of the
VIC-20 computer spurred a
sudden growth of interest in
VHF computer operation
and the simple ASCII pro
gram was developed to take
ad vantage of that The RTTY
program was developed for
those who don't have
enough available money to

V'E w n o.. RE AR Of V'C
TOP I 1 , • I • , •• '0 " 'l

T he purpose of th is arti
cle is to provide all the

information you will need to
put your VIC-20 computer
on RTTY and ASCII for very
little money. The programs
allow transmit and receive on
RTTY and ASC II with mes
sage storage in the RTTY
program and CW 1D in both

R. L. Hudgins N5ALE
Rt. 1. Box 1254
Kountze TX 77625

• "' O M"L '" BOlTOtO

PIN #

n Jl

Fig. 1. This is the view of the user I/O port on the right side of
the VIC as viewed from the back, with pin descript ions.
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Fig. 2. This ;s the view o f the connector after the PC board is
epox ied in between the two rows of pins. The two long ob
fec rs ar either end are long #6 machine screws. These help
strengthen the back board and provide good anchors for
epoxying. Also it may be useful to mark the top and bottom
of the edge connector w ith a permanent marker of some
kind.
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good but requ ires an 8K
memory expander. I highly
recommend their software if
you have the extra memory.
It has quite a few extra fea
tures.

The RTTY program follows
a fairly simple outl ine . Line
numbers 50 th rough 112 are
for variable setup. The open
statement opens the R5-232
port which is built into the
VIC. It also sets the speed
and handshaking for the
program. In line 11 0, the
dimension statement sets
the heart of the program,
the array that holds the data
for converting Baudot to
ASCI I and back aga in for
transmit.

The actual receive rou
tine starts on line 130 where
the get # statement brings in
the Baudot code. and if there
is nothing there, it goes to
line 200 to check fo r key
board input. Lines 140
through 142 convert the
Baudot code to a num ber
and check for control char
acters for letters and figures.
If they are detected, a vari
able is set and the program
loops back to get the next
character.

line 150 is the Baudot-to
ASCI I convers ion where the
ac tual va lue to be printed
on the screen is looked up in
the data ta bles. If the pro
gram is in the letters mode
and an A is received, the

number ret urned in variable
RB is 3, which is the Baudot
code fo r A. This is then
added to the value in
variable SH, which for let
ters is 1, to give you the
fourth character in data line
1000. This is the number 65,
which is the ASC II code for
A. Lines 160 to 550 print the
value on the sc reen and
check for transmit, speed
change, and CW 10 control
cha racters .

The transm it routine
starts on line 700. li nes 700
through 710 set the heading
and speed and check for
control and out-of-range
characters. Lines 715 and
718 check to see whether
the character is a letter or
figure, transmit the proper
Baudot control character,
and set the variable F to the
proper value for the da ta en
coding through line 719.
Li ne 719 is the reverse pro
cess of the receive function
in line 150. line 720 is in
cluded so that afte r 72 cha r
acters are transmitted, a line
feed and carriage return are
transmitted so that the pro
gram will be compatible
with the o lder mechanical
Teletv pes'" . line number
750 actua lly se nds t he
Baudot characte r.

I had thought about stop
ping with the simple tran s
mit and receive sections, but
I decided that message

and CW 10 capabilities were
really needed. The messages
start at line 805. I put a CQ
call in the firs t buffer. wh ich
is started by pressing the F1
key. You can substitute any
message you want there and
then continue it in lin e 806.
Just be sure to keep the mes
sage between the quotes
and end the line with COTO
820. Otherwise, your mes
sage wil[ go off by itself and
never come back. The sec
ond message buffer is ca lled
with the F2 key and starts on
line 810. It is hand led the
same as the fi rst. Don 't for
get the COTO on 81 2.

The call in line num ber
2230 is " DE NSALE ." To
change this. replace the
code between the quotes
with " DEyou r call" in Morse
code, using the period and
the minus keys. Also, all
spaces are transmitted, so
be sure to provide a space
between DE and the ca ll.

As you read the program,

you will see some odd sym
bols . The symbol in line 116
IS the shifted clear/home
key. The heart in line 500 is
the shifted S; the symbol in
line 530 is the shifted W; the
symbol in line 706 is a
shifted I; the symbo l in line
707 is a shifted R. To ca ll the
transmit routine, press the
sh ift S. The CW 10 is shift I
and the messages are called
with the F1 and F2 keys. The
CW 10 and messages are
only reached from the trans
m it routine, and afte r the
CW 10, the program returns
to the receive routine. The
speed-change sec tion IS

ca lled with shift W from
both transmit and receive .

When typing this pro
gram. it will be necessary to
abbreviate a ll commands
and use other tec hniques to
save memory. These starr
dard abbreviations are
found in the personal com
puting book th at comes with
the VIC. These are on page

ASCII program listing RTTY program listing
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interface. Pin A is ground
and should be brought out
to the interface. Pin M is the
data line out of the VIC to
the interface. That's all that
is needed to connect the
VIC to the interface. Be sure
to observe the proper orien
ta tion of the connector
when plugging into the com
puter. O therw ise, the fuse
will blow inside the VIC and
your heart will stop I used a
larger connector f rom Radio
Shack and cut it down with a
hacksaw . Before using it,
though. take a piece of non
conduct ing perfboard cut to
the same length as the back
of the connector. Slide it
between the two rows of
pins on the back of the con
nector (see Fig. 2) and epoxy
with nonmetallic epoxy. The
five-minute kind seems to
be okay, Be sure not to
cover the pins needed to
solder for the connections.
Th is will make it easy to
plug and unplug the connec
tor from the computer.

These programs have
been running for several
months now w ith no prob
lems. I hope that even if you
don't now have a computer,
these program descriptions
will make it easy for you to
get on RTTY and ASCII
when you do get a com
puter. If you have any Ques
tions or problems, w rite me
and enclose an SASE to ex
pedite a repl y. I will try to
help if any problems arise. If
you don 't feel like typing
these programs, send five
dollars for a cassette or ten
dollars for a disk to cover
the cost of copying and
postage. The disks are for
matted for 0 0 S2,6 on a
1540 single-disk drive. Send
to Richard Hudgins, Rt. 1,
Box 1254, Kountze TX
77625.

I would like to thank my
wife for her patience and
typing skil ls and Hulin Smith
WB5UOI for his suggest ions
and hours of sometimes
fru it less on-air trials. I'll look
for you on RTTY. There's a
who le new world waiting for
you there.•

and are selected when the
program is run. Type in
either 163 or 166 and hit the
return key. If you desire to
send graphics. the va lues in
line 21 wil l have to be
changed so that eight bits.
not seven, are transmitted .
This can be done by chang
ing 163 to 131 and 166 to
134. Remember, though,
that this will work only be
tween two VICs since the
graphics symbols and thei r
ASCII codes are not stan
dard between computers. I
doubt if the other comput
ers will make much sense
out of what comes from
you r end un less you stick to
the seven-bit standard ,

Both programs have room
lef t in them for added fea
tures, The RTTY program
has about 500 bytes of mem
ory left after running. If you
check the free memory be
fore runnin g. it will appear
to have almost 1500 bytes
left, but this is misleading
because the open statement
grabs 500 bytes and the di
mension sta tement grabs
another 500 bytes. The
ASCII program has even
more room to add features
if you desire.

The connect ions for the
interface are detailed in Fig.
1, but I wi ll go over them for
clarity. The input to the
VIC-20 shou ld be on pins C
and B of the user I/O port;
that is, C and B should be
wired together on the con
nector and then connected
to the TTl output of the

Sample transmission.

5 STATlON
NOf+.INTERLOCKING

SAAIE AS "BOYE, EXC£Pl
EACH SWITCH OPER.AT£!'

tNOEPEN:lEOlny.
S2.50 E.-.eti

EDGE
CONNECTORS
~1Wl<1I!!~

."m'"''''''"Ibm ,!MH

5 STATlON
INT'ERLOCKING

IolADE II"f' Al.PS ~"-~
~ :~~ ....o \\ltt~
SWITCHES ON FUll-V
''lTEl1lOCKI'lG ASSEMBLY

3 '~ 'BETWEE N

l.IOU'lTI"G CENTERS
{BOUCH

22144 22/44 (lOLO Pl.ATE [)
CONTACTS

156 CONfACTS/'AC '''(l

sz.cc EACH 10 '001 ~111 00

>-; '" I It ,.U I-JP r-l 13
~ v C- v co CO D C N S,'l L £ H
~ '~ L E C O CQ ! Y
.~\·R\·RYR\· .~YRY I~\·'~\·RYf~\R
RYR .... R R .... R R R v 1E S 1 RY
RVR YR R YR R R ... R ...R ...RYRY
R"'R"'RY
RVRYR"'TEST C W I D •• -

This address is for the pe
ripheral-control register. The
value POKEd in the periph
eral-control register deter
mines wh ich bit is turned on
and turned off . This is CB2,
which is the output line for
the RS-232 port.

The ASCI I program is a very
simple version of the RTTY
program with only the CW
ID as an extra feature. The
speeds are 11 0 and 300 baud

120V INDICATO R

"EO'< '''OOCOTOfO
RA1EO ' 1'0V 1 J "

UOV"T S '" ~11 6- HOUtse E.-.CH RED LENS
' 0 FOR J1 00

'00 fOR 6500

.....-:: CRYSTAL
~..S[ er vce HC331\J
~ "'H<: COLOR_S1

J51e.~1IC

»'50 lA '1.00 EACH

ICTIOR.CS CORP.

~
MINIATURE TOGGLE

SWITCHES
ARE RAnD 5 AMPS 0 125

S.P.D.T. S.P.D.T. ""
(on-on) ~lon.on)

!IOI.OEA lUG
• C STYLE TER y ,,.AlS
_ .....[ ...01'0 . .... UCH
llUSHOOOG ... '0 fOR $I 011
no ...e M - ' OO ' OR ",
'" '0111' 00

S P 0 T
S.P.D.T.

. . . . ~ 'M~)(on-oM-on) ec [ OOS
_ ·'_"'''''0 ''''EAOtO._
8U5HIOOG . IlU$MING L""
PC s n EE ,. ' ' O.M l AC><
,,, UCH 'OFOA lgOO
,"' ''RI' ''' 1ft '''' 'OR S80 ''''

SUB-MINIATURE KEY ASSEMBLY

~~-1~-.~Offi~:~~~9 m:m ~~V
foOll)[R TYPE SUB· y ...,AI UR[ CQtiU '''S 5 S' NCl U 'OU

CON " ECT()IIS VSE0 FOR 'O()li M.lll' oPE" SWITO<ES
OO"'f'lJI ( R H(l()O< UPS "["'SURfS J ... roeo

De·15PLUG Sl.1!>
06-15SOC KU 1.4 00
D8 -15HOOD $1 ,SO
PB-25 Pl UG U .75
D82S:>OC M(I USO
D8-25HOOO $1 ,25 ; 3 VDC RELAY

"PARALLEL" PRINTERE::::;:':i;:i:;i';;;;; CO Nr"CT S.P NC

~
C~~,!'l, "E.c" TO" R • . \0 A"'P @I ' 20 VAC
~ v ~ , ENEACIZe COil 1 0

-\ ~ 16P'N Ll USlO OPENeo,n ACT
0tI " R U H · COIL 13 voc MO OH,,"S

nSOUCH OA'ACABlES SPEC'''l. .1 .(1(1 EACH

133. Another thing that may
be done to save memory is
to put no spaces between
variables and other charac
ters, even between the line
number and the sta tement.
This will not affect the list
ing. which will print the
whole command on the
screen, but will save some
memory.

The program will convert
to the Pet or C8M computer
very easily. The only things
that will present any trouble
are the POKEs and PEEKs. I
wi ll try to detai l all of them
to make it easier. The f irst
POKEs are in line 112. These
are 665 and 666, which are
for baud control in the
RS-232 port. The next is a
PEEK in the CW ID routine
on line 2203. Th is is 37150,
which is the interrupt regis
ter that is checked to see if
all characte rs have been
sent from the RS-232 trans
mit buffer. The value of XM
is set to 37148 in 2202 and
POKEd in 2265 and 2360.
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'7.
se'R2000~

It's time to rep/ace your old Repeater
or install that new system!

• Timeout Warning
• Automatic ON 10 & 10 Command
• Remote Programming of 3 Timers fOt 2 different tim-

ing cycles, Ot No Time Out
• MicroprocessOt Memory 'Battery Backup'
• Autopatch AGC for constant levels
• Local Status Indicat ion via 12 Funct ion panelLED

Display
• Front Panel Touchtone Pad for Local Cont rol
• NEW-Improved: Rcvr., UHF Xmtr., Power Supply!
• Full Panel Metering: Rcvr. & Xmtr. functions plus

Voltages & Currents
• 30-75 Watt VHF & UHF Models
• 100-150 Watt Final Amps Available

• ( SC200X Controller & Interface Boards also available )

• Compact, Rugged
• Self Contained
. 1OW UHF. Built-In

Duplexer
• Optional Auto

patch & P.L
. AC Ot 12 VDC In

put

STANDARD FEATURES

055 W. Gonnanlown Pk, 52 • NorTlslown, PA 19403 • (215) 631·1710 • Talox: 846-211

APPLICATIONS
• Ideal for low power local use
• PortableJMoblle at the scene of an

Emergency
• Increase coverage at parades or other

Public Service events
• " Mountaintopplng" with battery pack
• Full Duplex ComputerlData Unks
• Export Rural Telephone

=====::=:::::::::::::::~~~::::===:==

The SCR2000X Microprocessor controlled repeater Is the newest addition to the Spectrum
HI Tech Repeater Line. It combines the latest state of the art dig ital techniques with the
best of Spectrum's highly refined RF technology to yield "The Ultimate Repeater" ! Operating
convenience and flexibility are emphasized without sac rificing traditional Spectrum reliabili ty
and ruggedness. Go wi th the world leader in Amateur Repeaters! Call or write today for
deta ils. Sold Factory Direct or through Export Reps. only. (Other Deluxe & Basic Repeaters
Also Available.)

• AutopatchlReverse Patch, W IO & 1 Inhibit
• Dial Pulse Converter
• Autodialer
• Phone Une & "Over the Air" Command Modes. Vi r

tually all functions may be turned OnIOff Remotely.
• Touch Tone Control of 'Tlmeout ', 'Hang Time', Pat ch

Timeout, TX Inhibit/Reset , Patch & Reverse Patch In
hibitfReset, P.L OntOff (wlopt ional P.L board), etc.

• Up to 6 Aux il iary Functions. More wi th TTC300.
• Futl16 Digit Decoding with crystal Con t rolled

Decoder IC
• Touch Tone Mute
• UniQue Courtesy tone
• " Kerchunk Killer"

St!"R77'!)~/~~c1J'«

High Per10rmance
AF Stages

Totally
Microprocessor
Controlled

WCI ,se SPECTRUM COMMUNICATIONS
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FIRST WITH US Ji ll ~., L- -l

THEN THE WORLD!
Better communications start with your subscription

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

YES!
Start my no-risk subscription today and send me 12 issues
of 73 for $19.97. l'll save 33% off the newsstand price!
o CHECK/MO 0 Bill Me lP<- ....... d..d p.yobl< to 1l.)

Name _

Address _

C ity State Zip _

c:...da &. Meu::o m.w. 1 ,... """'. us 1Inio.n-. on us l.nl.
~ Surioo::t $~,97. I ,... ........ us fundo do.." on us t..~

m- ......... pie..~ ""- oIb. 6-Il -" "" dd1""'Y.

"7!:'J Amateur Radio's Technical Journal 1;:

I"J PO Box 931, Farmingdale, NY 11737 ~
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Paul. WA3QPX

71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

KENWOOD YAESU ICOM TENTEC
MICROLOG KDK SANTEC KANTRONICS

Daily UPS Service

800-441-7008
Order & Pricing

NO Sales Tax in Delaware! one mile off 1-95

3·400Z S85.oo MRF455 $19.95
3-500l 85.00 M2057 15.00
4CX2SOB 60.00 872A 24.00
572B 53.00 4X150A 35.00
811 A 12.00 6DJ8 2.15
813 35.00 6550A 7.50
6146B 1.15 8072 95.00
6360 5.75 8121 95.00
6883B 1.50 8874 215.00
7360 12.95 8877 520.00
8122 II 0.00 807 6.15
MRF454/A 19.95 8950 11.50
Miljo. MIJIIIlulurllS FKlory Bon d allll full lillt ot

Syl~lniil (eli Rt plilc. m••1S.mlcollllUtlori

®,"-~JeDen @)snY..~

I.-'.pl~ Inv.nlofy • lmlui l riill & Rmivinl Tu bes
,.~,~ '''~ 1 <Iu" ,," ~ . ~,,,,,..,.

AU a...K? PRODl..CTS MADE IN USA

&>~~~~!;~~~N
At your Distributors. Write o r coil.f: l ) 10 Canal Street. BristOl PA 19((17 f w:>
(215) 788-5581

PRICE $149·50
PATENTE D

MODEL AC 3.5 - 30
(foonerly MOdel 370-15)

• Fu lly Assembled • 52 OHM • Only 90 feet long
• &NR less than 2:1 from 3.5 thru 30 MHz. Average &NR 1.4:1
• win handle 1 t<:W power (2 t<:W PEp)
• Can be installed as flat top, siooe. or inverted "V'
• Used the world CNef in government & commercial communica tion

installations
• Ideal fof all operations - amateur, commercial. MARS- any frequency

from 3.5 - 30 MHz
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John H. Phelps W2Gff
J94{J Hancock Sf., Suite 211

San Diego (A 92110

Satellite Supremacy
Sometimes 15 Watts just doesn't cut it with OSCAR 10.

The solution? Use W2 CEF's 6G-Watt uplink amp 
stripline construction makes building it a snap!

Fig. 1. Schematic.
18 73 Magazine . February, 1985

is to represe nt the input and
o utput impedances by the ir
pa ra llel-equiva lent va lues,
then cancel the rea cta nces
with a n appropriate paralle l
va riable capacito r line
widths fit the t ra ns istors
nicely, capacitor c urre nts
are reduced , a nd layo ut is
co ns iderab ly sim plif ied.

The input c ircuit consists
o f a quarter-wave transmis
sion-line transfo rmer wh ich
transfo rms the 5O-Ohm in
put to ma tch the low (,81
O hm series-equ ivalent) va lue
of the real part of the tran
sistor input impedance . The
parallel equivalent of the in
put resista nce is 13 .9 Ohms,
so a transmission line Zo of
about 26 O hms is needed ,
and a parallel capac ity of
about 100 pF cance ls the
eq uivalent para llel ind uc
tive rea ctance of the transis
tor input impedance. A simi
lar scheme in the o utput
ca lls for a shunt-tuning ca
pacito r of about 120 pF and
a quarter-wave t ra nsmission
line of 19 O hms. The d imen
sions , using g lass-epoxy
board, are reasonable (3.4
inch length for the input li ne
and output lines). Dielectric
losses are sma ll at the low
impe da nce s invol ved and
no attempt was made to use
more expens ive, hard-to-get
materials.

The input- and output-tun
ing capac itors arc ga rden

li nearity is im proved by a
sim ple bias ci rcu it whic h
stabi lizes again st the rma l
runaway and idles the am
plifier at 150 mA col lecto r
current.

The MRF-648, at a power
output of 60 Watts and a
collector supply voltage of
12.5 volts, has a se ries-eq uiv
ale nt input impedance of
0.82 + j3.3 O hms and re
qu ire s a se ries-equivalent
load impedance of 1.07 +
j2.7 O hms (this is the conju
gate of the load im peda nce
into wh ich the device ope r
ate s). So input and o utput
matching networks a re re
qu ired to perform a transfor
matio n from a 5O-Ohm resis
t ive sou rce and load (the
amplif ier's input and out put
impedan ce) to these im ped
ances.

O ne way of do ing this is
to use quarter-wave trans
mission line s w ith variable
capacitors in se rie s to can
ce l the inductive compo
nents of the input and o ut
put im pedance s. This re
quire s input a nd ou t put
transmission-l ine c haracter
istic impedance s in the six
to-seven-Ohm re gion. The se
lines a re too wide to fi t the
base and col lector tabs of
the trans istor w ithout re
moving material to avoid
sho rts and also resul ts in
high curre nts in the va riab le
ca pacito rs. A better sche me

MHz. This power leve l is
reached, typically, with an
input of 19 Watts a nd a
12.S-volt co lle ctor su pp ly
voltage. Power ga in is slight
ly h igher at 13.6 volts.

Design of the ampl ifier
began with an examination
of the MRF-648 test c ircuit
in the M otorola R.F. Data
Manual. This circuit close ly
re sembles the designs of
several com me rcia l units
and was cons ide red a pretty
safe way to do the job. Un
fortu na te ly, it uses rather ex
pensive and ha rd-to-get ca
pacitors and has four tun ing
adjustments.

In the interest of low cost,
ease of construction, and
simple ad jus tme nt, an am
plif ie r was de signed using an
approach which features a
si ngle input- a nd a single
o utput- tun ing a dj ustm e n t
and a m inimu m number of
fixed capacitors. l ow-power
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Design

The amplifie r use s a Mo
tor ol a Se mico n d uc t o r
MRF-648 rf power trans istor
characterized as a 6Q-Watt
device (power output) a t 470

M any hams who have
fo llowed the ho me

built transverter ro ute fo r
O SCAR 10 have wound up
in the 10-25-Watt output
range and feel a little under
powered. You can bu ild a n
effe ctive, low-cost amplifier
to get a good so lid signa l in
to the sate lli te without fee l
ing guilty about robb ing
transponder power from the
o ther guy. With 60 Watts
and a net gain of 10 dB (an
tenn a gain less feedl ine
loss), the effective rad iated
power will be 600 Watts.
This level will result in a re
ce ived signal which is about
the same strength as the
14S,81O-MHz beacon.
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Fig. 3. Board dimensions.

away to allow the transistor foils are connected together
to pass through the board. by soldering #18 bare cop
The top and bottom ground pe r wire o r brass rive ts
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into the boa rd to ma ke con
nection to the PC board. A
center mark for drilling a
ha lf-inch ho le should be
placed midway between the
inner ends of the input and
output transmission line s
and on the transmission line
center lines. Next, 1/8" hole
centers, 0.73" apart, are
drilled above and below the
center of the half-inch ho le
and the board webs are filed
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Fig. 2. PC-board pattern.

Construction

Since the board layout
consists of a few straight
lines, I used tape as a resist
and cut and pee led the
areas to be etched.

Next, the body of the
MRF-648 must be recessed

variety Arco mica com pres
sion trim mers which handle
the required current without
any problem.
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flow along the fin grooves
shou ld be ensured. The sink
I used is 1/4" thick at the
t ransistor, has fi n grooves
alon g the long (9" ) dimen
sion, and is 6" wide. The
grooves (fins) are 2" deep,
Don't be afraid to use an
oversize sink . If you must go
undersize, use forced air .

Fill e d he a t-s in k com 
po und pro vide s the best
the rm a l conduct ivity be
tween the t ransistor and
sink, but make sure air bub
bles a re excluded by press
ing and rotating the tran
sistor as it is mo unted,

Tune-Up a nd Operation

Before connecting the am
plifier to a source of drive
power, make sure that the
d river has a series block ing
ca pac itor. In the rare cases
where there is no de block
ing capacitor, one will have
to be added

A 5O-Ohm dummy load
should be connected to the
output con nector. Most
dum my lo ads ava ilable to
amateurs are not purely re
sistive and some are not us
able at 70 ern. The new
Heath "Cantenna" advertises
an swr of less than 1 .5:1
at 450 MHz. A ligh tly cou
pled d iode probe can be
used to ind icate relative
power.

If you have a VHF direc
tional coupler, use it for a
relative power indicator.

Apply about 10 Watts of
drive and peak the input
trimmer for maximum pow
er, reduce drive to cut the in
dicated power reading by
about half, and tune the out
put trimme r for maximum.
Further reduce the drive and
re-peak the input. Touch u p
the output at full d rive and
you are ready to connect to
the antenna. For maximum
stability and safest opera
tion of this amplifier, the an
tenna and feedline combi
natio n should present a load
close to 50 Ohms resistive,
which means an swr close to
1. Make antenna adjust
ments at reduced power and
operate with an swr of less
tha n 1.5,_

KCS 1f21CC510
KCS 1f21CR650

R.F. Parts Co.

KCS IfFB43-226 DP
KCS IfFB43-287 DP

CS 11424

R.F. Parts Co.
1320 Grand
San Marcos CA92069

leads) or c hip (ATC) capac
tor . If a mica trimmer is used,
keep leads short a nd watch
out for heating.

1 used BNC connectors at
the input and ou tput w ith
brass shim stoc k mou nts sol
dered to the lower foi l.
(Note the through-connects
at input and output)

Heat-sinking for the am
plifier is a matter of serious
conce rn since abou t 60
Watts of heat must be dis
posed of without causing
the transistor to exceed its
short-term and long-term
upper temperatu re limits.
First, choose a black anod
ized (or b lac k a ir-d rying
ename l sprayed finish) he at
sink; it wi ll require about
one-fifth the surface area of
bright (polished) aluminum.
Surface area is of prime im
portance so try to find a
f inned sink. The fins shou ld
be on one su rface on ly so
that the board and transisto r
can mount on a flat unob
structed side. The a luminum
thickness is important and
shou ld be at least 1/8" . Air

R2

R,
l.'o!

KCS Electronics Corp.
1043 N. Stadem Dr.
Tempe AZ. 85281

C6~ZI

The bias d iode, 0 1, lie s on
the face of the transistor top
and is coated with heat-sink
compound and pressed down
for close physica l and ther
mal contact with the t ran
sistor.

The bias re sistor, R2' has a
value of about 100 Ohms,
but its best value depends
on the particular combina
tion of transistor and d iode
assembled. The power d issi
pa ted in the resistor is abou t
2 Watts. Four or five l -Watt.
470-0hm resistors paral 
leled will result in 94 or 117
Ohms and will d issipate 4 to
5 Watts safely. Resistors can
be added or dele te d until an
idling cu rrent of 150 m ill i
amperes results .

The output blocking ca
pacitor must pass about one
Ampere rms at fu ll power
and have low inductance so
that there will be adequate
range in the output-tuning
capac itor to achieve output
match. Capacitors in the
range of 100 to 1000 pico
farads are acceptable and
can be a solderable disc (no

Paris Ust

Fig. 4. Parts placement.

16-15Q.pF Arco mica trimmer

l()()().pF low-inductance button, mica, or chip
500-pF Chip
l-uF tantalum
10 turns #26 AWG on 0.1" inner diameter form, close wound
10 turns 1f2O AWG on 0.1" inner diameter form, close wound
Smalilerrite bead
Large ferrite bead
7.5 Ohms, 112 Watt
selected- see text
1N4001
MRF-648 power transistor.
Glass-epoxy board material-dielectric approxi mately .050"
tmck-cooutae-crao copper

CS-Circuit Specialists
PO Box 3047
Scottsdale AZ. 85257

Cl -2
C3-4,
C7
C6
C5
L1
12
zr, Z2
Z3
Al
A2
Dl

through the board to top
and bottom foils at the indi
cated locations. They are es
sential to proper operation.

Now add the transistor,
the Area capacitors. and the
remaining components in
that order. Use care to en
sure that there are no shorts
from the collector and base
tabs to the emitter tabs
through th e transm ission
lines at the points where the
lines are beveled. Also,
make sure that the narrow
transistor tab (the collec tor)
is so lde red to the output
(widest) line. A little care
lessness here cost me a tran
sistor.

The inductors. II and l -z.
a re close wound on a #39
drill; C] and (4 are mounted
on an l bracket with holes
drilled to clear the center
feedthrough terminal of the
button capacitors. Other
feed through types can be
used. This type of capacitor
provides a c o nv e n ie n t
mount for Z2 and ZJ. At any
rate, both C2 and CJ must be
low-ind uctance ca pa cito rs.
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NAMPA SATELLITE SYSTEMS, INC.

TWO LOCATIONS
312 12th Ave. So. 6012 W. 341h 51.

Nampa, Idaho 83651 Houslon , Texas 77092
(208) 466-6727 (713) 957·5140

1-800-654-0795 1-800-521-8300
For Service ONLY (208) 467-3204

NEW LOW, LOW PRICES!
100% NATIONAL FINANCING AVAILABLE THROUGH NAMPA SATELLITE

FOR MORE INFORMATION CALL 208·466·6727

EACH OF THE FOLLOWING SYSTEMS CONSIST OF: Receiver , 100· LNA, LN8 , or LNC, Wilson MD·9 Dish ,
100 Ft. Cable Pack, lNA Cover, Polarmatlc I Feedhorn. NSS Dish Drive. All Connectors & Instructions.

Fansat 3500 System

,I ".,;, '''i'''''' ,;,,, ''' ~, ,,~\ _

~ 6 36~O

Uniden UST 1000 Sys. 51322
1

/-_ ':~~ ''' '' '' 'riIii0"1
~ 6 0 6~ ·

Uniden UST 3000 Sys. 51472

STS MBS-SR System

MI A Com H1 System

MIA Com T1 System

Toki TR 110S System

Boman SR1500 System 51233
51512
52082
51982
51333

Toki TR 220 System 51462
Boman SR2500 System 52233

51440

( . ... - - -
0//1111::::11I1 -

· -.
r

•· . - .......
11I - - ; -

- -~· - -I -

Wilson YM400 System 51242

Wilson YM1000 System 51433

Drake ESR 240 System

Drake ESR 324 System

Luxor Mark II System

51542
51392
51908

Maspro SRS System 51692
Dexcel 1300-01 System 51543
Dexcel 1200-01 System 51293
Dexcel 900-01 System 51178

PM 9' 0Ish 5 60
PM 10' Dish 5140
Prodelin 10' Dish 5400
Ranger 11 ' Mesh Dish $300
Magnum 12' Dish 5400

OPTIONS with system
85° LNA . . . . . . . . . . . . . . . . . . . . . . . ... .5 80
NSS Memory Tracker . . . . . .. .. .. . .5100
MTI 2100 .. .. .. .. .. . .. .. .. . . . 5225
MTI4100 . . . . . . . . . . . . . . . . . . . . . 5345
Houston Tracker IV . . . . . . . . . . . . .. . 5325
Houston Tracker IV + ..... . . . . . . .. . ... 5425

.. Se9 USI 0/ Adverfisf'" on pay" 80 73 Magazine · February, 1985 21
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CB to Six
W hy stop at 10 meters? KB5 LF's H y-Cain convers ion

w ill take you to VH F just as easily.

Sev(.ral ye,H'> of convert- t le rig opt' rates beautifullv
mg ell sets to ten meters o n six meters'

makes one reallv appreciate My objectives in writing
the built-in ability of these this article include:
lit tle rigs. Those oi us who a l Offering specific mfor
are operating thorn now on rnat ion to convert the Hv
singl(' sideba nd or FM can C ain board to six meters.
attest to thei r stabil ity, sensi- b) Giving enough genera l
tivitv. and clean output It information to allow you to
WiI<; for these reason... I be- begin converting the CB of
ge n evpenmenting with the your choice
possibility of converting a c) lncrvasing the use of
CB 10 six met e rs. Since I had our six-meter band.
several Hv-Cain boards o n I must te ll you in the be-
hand, that's whet I selected ginn ing that I wi ll not de-
fo r conversion sc ribe the hookups required

My basic criteria tor a to make the board operate
successfu l conversion were: nor specifically detail FMing

a] Stmpttcuv -. The co n- the rig, I'll just refer you now
version should he no more to the many excel lent 73 ar-
d ifficult than to len meters. tic les that have detailed thi s

b) QU<l lity-The receiver part o f the conversion. Your
should mainta in Its original rnam obstacle to six-meter
sensuivitv/selectivitv. addi- operation is moving the ra
tionally. the tran smitter out- dto from eleven meters AM
put should be very clean! to six meters AM. Sideband-

c) Cost -c l fi rmly believe et s. take no te - I'l l not
a convers ion loses its appea l forget you, eit her, Your can-
when the price is too high or version may al so be surpns-
....-hen exot ic parts are used mglv simple.
and can't be easilv obtained Examine the basic block

Aftf'r the conversion \vas diagram of Fig 1. To move
completed, I lei I tbat the cri- any CB in frequency, the
rena had been met The lit- m aster f req uency source
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Ivco. c rysta l synt hesizer)
must be m ade to operate at
a new frequency . We know
from our ten-meter conver
sions that we must increase
the f requency. The q uestion
is, how much' Keep in mind
that. generallv speaking. the
m aster frequency sou rce
Ivco. synthesizer) of most
CBs does not change fr e
quency between t ransmit
and receive. If we can deter
mine the correct vco fre
quency to inject into the
first rece ive mixer. we will
also haw found that this
same frequency is used for
t ransmit.

Refer again to Fig. 1.
1hree incoming frequencies
are shown. The f irst is an in
coming o riginal CH frequen
cy; the second is a 1D-meter
FM frequency; the third is a
new frequency in the six-me
ter band. Note also that
these frequencies are in the
center of their respective
bands, The f requencies gen
erated by our master fre
quency source that mixes
with the incoming signals is
also shown. Let 's examine

how the m aster frequ ency is
determined .

If we examine Fig 1, we
see that a 27.185-MHI signal
is amplified by one or more
rf stages before it is m ixed
with the ma ster frequency,
Dur ing the mixing process,
the first i-f fr equency is se
lected . In our case. the f irst
j.f f requency is 10 695 MHz.
In almost every case. the re
ceive-m ixer ci rcui t ry selects
the difference frequency .
Our equation :

For t t -meter operat ion
master frequency = incom
ing frequency + first i-f fre
quency = 27.185 MHz +
10.695 MH... = 37.880 MHz .

For 'l u meter operat ion 
m aster frequency = 29,600
M Hz + 10,695 M Hz =
40 295 MHz.

For e-rneter operation 
master frequency = 52.525
MHz + 10.695 M Hz =
63,220 MHz.

The equat ion in a d iffer
ent iorm: master frequency
- incoming fr equency =
first i-f frequency ,

If your particular radio
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ate properly in the 42-MHz M Hz is selected by the use
range. I'll briefly describe its of the low-pass filter (Cl08,
operat ion and then recom- l101 , etc). A m ixer buffer
mend a replacement for the (Ql 03) follows to ensure
origi nal crvstal. that the Pll02A does not

The 10.240-MHz oscilla- load the circuitry and gives
tor is fed into pin 3 of the ad d i t io n a l ga in to the
Pll02A chip, It is interna lly 2.24-M Hz signal.
d ivided by 1024 to give us a Assuming the vee is oper-
reference freq uency of 10 ati ng exact ly on 37.660
kH z. This means that our M Hz, a signal of 2.24 M Hz
channel spaci ng will also be will appear on pin 2 of the
10 kHz. Notice also that the Pll02A. If the programming
10.240-MHz signal is sent to pins (7 through 15) on the
the receiver sect ion and Pl102A are set to divide by
mixed w ith the 10695-MHz 224. a l (}kH z signal (2.24
i-f. result ing in a second i-f M Hz -;- 224 = .010 MHz)
frequency of 455 kH z (10.695 will be generated. This is ex-
- 10.240 = 455 kHz). act ly the same freq uency as

The vco f requency of the reference, The system is
37,660 MHz (CB channell) is said to be " phase-locked." If
fed to both the receiver and the vco tries to change fre-
transmitter sect ions of the quency o r programming to
radi o. Since we are dealing the PU02A changes. the fre-
with a Pl.L circuit, thi s fre- quencies generated internal
quency must be fed back to to pins 2 and 3 will no longer
the PlL02A chip and com- be identical . The PlL02A
pared with the reference tre- senses this and changes its
quency (1 0 kHz) to see if any output voltage across the
change in frequency is need- varactor diode (0101) to
ed. Since the PLL02A has an steer the vco to a condition
upper limit (at pin 2) of ap- where again both signals in-
proximately 3 M Hz. some temal to pins 2 and 3 are 10
method of mixing the signal kHz. For you that expert-
down to less than 3 M Hz is ment, I have found that by
needed. This is the reason changing crystal s and retun-
why the 11 .8Q60.-MHz o sctl- ing the vco co il (TlOl), I
lator/tripler is in the ci rcuit. could lock the loop from

In Fig. 2 we see the about 28 to 48 M Hz. Not
11.8066-MHz frequency be- bad for this li ttl e ci rcuit!
ing t rip led to 35.4198 MHz. 1 wanted the mid-band
The tripl ing occurs within f req uency t o be 52.525
the circuitry associated w ith M Hz. one of the simplex
Ql05. This f requency is call ing frequencies for 6 me-
mixed with the 37.660-MHz tcrs. I knew the vco would
signal from the vco. and the probably be capable o f
difference frequency of 2.24 maintaining lock over a
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Fig. 1. Hy-Cain CB block diagram.
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age frequen c y and will be
detected if allowed to enter
the m ixer. Fortunately, the
designers incorporated the
proper circuit ry beginning at
the antenna input and in the
rf ampl if ier stagets) to reject
the im age frequency. If you
desire, you can determ ine
that the image frequency on
10 meters falls within the
e-rne ter band.

The problem I had to
solve was on what frequen
cy must the master frequen
cy source operate to receive
a 52.525-M Hz signal and
produce a 10.695-MHz out
put. 1 rejected using the
63,220-MHz frequency as
described above. 1 elected
to run the master at 41 ,830
MHz. Again, the difference
frequency (52.525 MHz 
41 830 MHz) gives us the re
quired output from the mix
er. Th is mixing scheme is
cal led low-side in ject ion be
cause the frequency of the
master is lower than the in
com ing frequency, Using
41.830 MHz as the master
f requency will allow the re
ceiver to al so detect a
31.135-M Hz signal (the im
age frequency) i f our tuned
c ircuit ry at the input w ill al
low it to pass. We will cure
any image frequency inter
ference in th is conversion .

The modification to 6 me
ters of the Hy-Gain vco is ex
act ly l ike that required for
tometer operat ion (refer to
Fig. 2). Only the 11.8066
MHz crystal need be changed
and the vco retuned to oper-

uses a different i-f frequency
(10.7 MHz, 7,8 MHz, etc.I
change the i-f frequency in
the formula and crank out
the new master frequency .
During the change to 10 FM,
the Hv-Catn's vco frequen cy
was increased about 2.5
MHz, an increase of approx
imately 6% . Th is change is
not ex cessive , There is
enough adjustment range in
the ci rcui try to handle this
increase in frequency. Ex
amining the percent change
from 11 to 6 meters, we f ind
that increasing the vco fre
quency from 37.880 M Hz to
63.220 MHz invo lves in
creasing the frequency ap
proximately 25 MHz. The
percent change in frequen
cy is approximately 67% .
This is asking too much of
the ci rcuit ry . Without ma jor
modif icat ion to the vco cir
cuit ry, it will not operate in
t he 6O-MHz region ,

Any t ime two frequencies
are injected into a mixer,
many different frequencies
are produced in the output.
O f special importance are
the sum and the d ifference
frequencies. The tuned por
t ion of the mixer's output
will determ ine which of
these two frequencies is em
pha sized, As an example, us
ing Fig, 1, 27.185 MHz and
37.880 M Hz are injected in
to the first mixer. The sum of
these two frequenc ies is
65065 MHz. The difference
is 10 ,695 MHz, the frequen
cy of interest. In our case,
the mixer selects the differ
ence frequen cy . The reader
may verify the frequencies
used for 'lOmeter operat ion,
Note that in both 1(} and
ll -meter operation, the
master frequency is higher
than the incoming frequen
cy; hence the term high-side
injection.

There is another freq uen
cy that will mix with the
37.88(}M Hz signal to pro
duce the 10.695-MHz out
put. In this case, a 48.575
MHz signal mixed with the
37 880-M Hz signal will al so
p roduc e t he required
10,695-MHz i-f output. This
frequency is cal led the im-
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Fig 2. Hy-Gain PLL circuit «e channell}

Fig. 3 also indicates a
tuned-c ollector o u t p u t
wh ich is coupled into the
base of Q115. the first re
ceive mixer , Since the ca
pacitor is ins ide the can,
nos must be removed and
the capacitor leads clipped .
There is no need to remove
the capacitor from its seat
inside the can. Just be sure
that the leads are trimmed
so they do not touch any
th ing. Be carefu l unso lder
mgthe can or you may dam
age the fo il trace. This is
good practice as thi s same
bit of surgery will be re
quired a time or two in the
transmitter sect ion. Install
an 18-pF capacitor across
the primary te rm ina ls on the
fo i l side of t he board ,

A basic tune-up can now
be accompli shed using the
receiver alignment instruc
tions supplied in the Photo
fact . Don 't expec t the re
ce iver to be extremely sensi
tive, as we have not yet cor
rected the m ajori ty o f the in
put ci rcuit. You w il l get
enough signal through to
sat isfy yourself that the re
ceiver is now on 6 meters.
Don't forget to use a mid
band f req uency for the
alignm ent.

The receiver conversion
for a different radio w ill
close ly para llel this d iscus
sion. A few t ips may save
you some t ime and effort:

a) Performance-test the
CIl prior to conversion , Re
co rd signal levels, Be sure
these' levels exist after the
converston .

b) You will have to grid
d ip the transformers to f ind
the correc t va lue of capaci
tance for resonance.

c) Examine the genera l
specif icat ions fo r the tran
sistors in the front end of the
receiver (Q114 and Q115
were questioned in th is
case). Hy-Gain used two
transistors whi ch have a
large bandwidth (Ft) and
high cu rrent gain (hi ,,,," If you
wi ll loo k these up in a t ran
sistor manual. you wi l l see
what I mean, Examin ing sev
eral CB schematics did not

neer------ -,,
' ) \ ' ,TOO"S,,,.' r:-'

~, --~lj
'"

Receiver Conversion

Once aga in referring to
Fig. 1, it is seen that once the
signal passes the f irst mixer.
we are into the i-f f requen
cies, I m ight as wel l te ll you
now that no modi f icat ion s
are required beyond the in
put to the first m ixer ! In sim
ple language. once the de
sired signal is into the f irst i-f
stage. the radio couldn't tell
you if the original incoming
f requency were 27 M Hz or
the new 52-M Hz signa l,

Fig 3 shows the Hy-C ain
input c ircu it ry from the an
tenna through the first and
only rf amplifier stage (mi
nus a few parts). If you are
converting a different CB, it
w ill probably surprise you to
f ind your input c irc u it ry
very sim ilar to the o ne
shown. Disregard for now all
the components f rom the
antenna co nnecto r through
l109. We will work with
these later. Our concern will
be with C154 and the coil
wh ic h is the pr imary of
t ransfo rmer n04, A grid-dip
meter w il l verify that this
combination is resonant in
the 11-meter band. There is
enough tuning range in the
primary coil to tune 10 me
te rs, but not enough to tune
b meters. Changing C154
from 27 pF to 10 pF w il l let
this combination reson ate in
the 52-MHz region.

' n', ', '
L _. ~
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W hen the new crystal
(13.1066 M Hz) arrives. in
stall it in place of the
11 .8066 crystal and begin
the vco alignment. Access
to a f requency counter and
a good osci lloscope are re
quired for proper alignment .
I w on' t detail the vco align
ment procedure as th is is
covered in the Photofact
and in many of the articles
appearing in 73 . A few
words of caution may pre
vent problems:

a) A ll osc ill ators must be
on f requency.

b) On some of the boards
there are two positions of
the vco co il slug that will
give you a 1.5-volt reading,
Only one is correct . If
you've selec ted the wrong
one. the vco w ill not t rack as
the channels are advanced.
Other rad ios m ay exhibit
this same problem.

c) Ensure that the vco
does not change frequency
w hen the t ransmitte r is
keyed .

d) Ensure that 1111 is set
fo r maximum. Much of the
perfo rm ance depends on it .

One last word on Pl l cir
cu its may aid those of you
who will convert a different
radio. If you follow the low
side-injection scheme. you
will keep the vco operat ing
near the origina l design f re
quency. This great ly sim pli
fies the conversion!
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54D--kHz range. Therefore. I
subt racted 270 kHz from
52.525 MHz to give a chan
nel 1 frequency of 52.255
M Hz (Pl l 02A set to divide
by 224). The high end f re
quency would be at least
52.795 M Hz.

If channel 1 wa s to be
52.255 M Hz. my only prob
lem w as to decide what
crystal frequency was nec
essary such that when it is
fi rst t ripled and then sub
t racted f rom the vco fre
q uency. the diffe re nce
would be 2,24 M HI. Using
ou r l ow-std e- tnie c tion
scheme. 52.255 MHL minus
the vco frequency should
equal the 10.695 i-f frequen
cy . With scratc h paper
handy, a quick calcu lat ion
gives us a channe l one vco
f requency of 41 .560 M Hz. If
we now subt ract 2.24 M Hz
from 41 .560 MHz. we will
have the osc il la tor frequen-
ev in tripled form , This sub
traction yields 39.320 MHz.
Dividing th is by 3 yields the
correct oscillato r f requency
of 13.106{} M Hz. If you use
ano ther division scheme or
elect to cover a different
portion of the band, all num
bers must change accord
ingly. Any of the crystal
manufactu rers can supply
you with the correct crystal
if you specify the makel
model o f CB and the oldl
new crystal frequencies.
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Fig. 3. Hy-Gain receiver fron t end,
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ONE ANTENNA .3 TO 70 MHZ.

VSWR 1.5:1 OR LESS
UNEXCELLED FOR " FREQUENCY HOPPING"

• NO MOVING PARTS !
• 5 YEAR WARRANTY!
• INSTANT MATCHING!
• 50 OHM INPUT !
• LOW NOISE!
• DIPOLE!
• MARINE!
• AMATEUR !

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

* MADE IN AMERICA, BY AMERICANS, *
Over 2,000 Satisfied Users

"NEW R.F. GROUNDLESS LONG WIRE MODELS
NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.
1831 South Dixie Highway, Pompano Beach, Florida 33060
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I) Add itiona l filtering is
needed to doubly ensure a
clean output. A pi-filter will
now be installed go ing from
poi nt 5A on t he circuit
boa rd to the a nte nna termi
na l. In stall an a irwound coi l
simila r in size to l116 be
tween the board'S output
(SA) and the ce nte r of the an
tenna connector. I used an
extra 11 16 off a broken Hy
Ga in board and removed a ll
but 3 turns. If you fabricate
your own coil, the induc
tance should still be .1 ul-i
Insta ll two 25-pF caps. One
sho uld be installed from the
center of the antenna con
nector to chassis ground.
The second cap should be
insta lled from either point
5A or 58 to chassis ground.

m) We are now almost
fini shed. Remove Q112 and
replace it with Q113. Obtain
a 25C1307 transistor to use
in the final . The original
Q1U (2SC1760) does not
have enough gain in the
50-MHz range. If you a re
converting a d iffe rent CB,
be sure to check the perfor
mance of the transistors, Af
ter complet ing the above
ste ps. your circuit should
look like Fig , 5. Notice I did
not show RU9, l105, l116,
l1 08, e tc. These remain
unchanged !

You can now perform the
alignment of the transmitter
using the steps listed in the
Photofact . As other a uthors
have said, the a lignment of
l103, l 104, a nd T1 02 is
critical!

By using single-pole, sin
gle-throw switches to pro
gram pins 1 through 15 of
the Pll02A, you can expect
at least 1-MHz band cove r
age. My conversion gave me
about 1 .1 MHz. but the rec
ommended vo ltages were
no t followed a t the edges of
the band . The vco. however,
remained very stable over a
voltage range of .9 to 4.5
vo lts. Average tran smitter
output averaged 3 Watts
ac ross the ba nd, and its out
put is very clean,

The standard FM tec h
niques can now be applied

pedance match at the base
of Q112. Now we a re ready
to modify the driver and fi
nat circuitry.

Pe rfo rm the fo llowing
ste ps:

a) Rem o ve R203 (560-
O hm resistor).

b) Remove C149 (220 pF).
c) Remove l106.
d) Remove C153 (62 pF),
e) Insta ll a 68 pF capaci

tor in place of C149 that you
have just removed.

f) Examine l106 , We mu st
lower its inductance by re
movi ng 2 turns. It looks fac
tory formed. and it is. locate
the low side of the coil. Us
ing a sha rp carpet knife or
simila r instrument, you can
cut the wire leg loose . The
wire can the n be unwound.
Remove 2 tu rns and form a
new leg for the coil. As a
guide, the reactance of the
co il should be 25 Ohms at
S2.5 MHz.

g) Remove C151 (100 pF)
and instal l a 22o-pF cap in its
place.

h) Remove 11 09 , Remove
enough turns to give 33
Ohms of reactance at 52.5
MHz . Its inductance sho uld
be .1 uH.

i) Remove R1 3 2 (47 k
O hms) and C152. Replace
C152 with a 15O-pF cap, Re
place R1 32 with a 22-pF cap.

j) Remove l110 Remove
2 turns. It should now have
.1 uH inductance. Re install
l110.

k) Remove C602 on the
foil side of the boa rd (if in
sta lled), It's attac hed be
tween board ground a nd the
an te nna side of l11 0, Re
place it with a 25-pF cap.

stdel of the board. Be sure to
keep the capac ito r leads
very short. On this can you
may simply place the 3J..
pF capacitor in the C1 24
location .

b) Perform step 1 to L104 .
Install a 15-p F capaci tor
across the proper terminals
on the foil side of the board.

c) Perform ste p 1 to n02.
Insta ll a 15-pF capac itor as
in ste ps 1 and 2.

d) Remove ( 141 (68 pF).
Replace C141 with a 39-pF
capac ito r. This is required to
enha nce the imped ance
match into the base of
Q111 . Grid-dipping the sec
ondary of n02 shows the
seconda ry reso nant in the
55-MHz regio n (with the
68-pF ca p).

Next remove T1 03. If you
glance at the schema tic. you
might wonder why. It would
appear that since resonating
capacitor C143 (100 pF) is ex
ternal to the can. one might
just remove it a nd insta ll a
25-pF cap in its place . This
will reso na te the can in the
52-MHz region; howeve r.
the transformer turns ratio is
now wrong. Exam ining the
primary a nd seco nd a ry
windings of T103 revealed a
b-tum prima ry and a 1-turn
secondary. I could have re
wound T103, bu t I had no
wire that small. I used a
'A-inch coil form using a n
B-turn primary and a 2-tu rn
secondary. Grid-dip the pri
mary to find the amount of
capacitance needed to reso
nate at 52.5 MHz in the mid
dle of the coils tuning range,

C146 (470 pF) is removed
next . This e nha nces the im-

t4 %~ ..~ .
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Fig. 4. Hy-Cain transmitter block diagram.

Fig. 5. New driver/final circuitry (simplified).
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Transmitter Conversion

Fig, 4 shows a block dia
gram of the Hv-Ga tn trans
mitter section. Also shown
are the vco frequenc ies for
both an o rigina l CB frequen
cy and a new b-meter fre
quency. Since the vco is al
ready on freque ncy, a ll that
remains is to modify the c ir
cuitry fo llowing the mixer.
In the case of the CB fre
quency gene rated (26.965
MHz). the filter (l 103. l104.
and T102) se lects the differ
ence frequency (37.660 
10.695 = 26.965 MHz). After
conversion. l1 03, l 104. and
T1 02 will se lect the sum fre
quency (41 .560 + 10 695=
52255 MHz)

Remove l103. l104. and
n02 one at a time. Remem
ber which one goes where so
the re is no confusion whe n
they are reinsta lled . The fol
low ing ste ps will a llow these
cans to se le ct the sum
frequency:

a) Remove (124 (100 pF).
Remove the sma ll ca pac itor
interna l to l 103. Reinstall
l 103 and solder a 33-pF ca
pacito r across t he same pins
the original capacitor was
across. on the bottom (foil
26 73 Magazine. February, 1985

reveal a problem here, but
it's worth checking.

d) Any time you modify
the capacitor values in a
tuned circuit to change the
resonant f requency, the va l
ue of capacitance fo und is
only approximate. You may
need to change the value
slightly in the actual circuit.
Thi s is due to the dynamic
loading effect when a circuit
is in operat ion.
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ADMISSION
sa in advance. $10 at door.

(Valid for all 3 days)

BANQUET
S14 in ecvarce. S16 at coer.

ftEA MARKET SPACE
S17 in advance.

(Valid for all 3 days)

Checks for advanceregistration to
Dayton HAMVENTION

Box 2205. Dayton. Ohio 45401

Registration processing
starts Jan. 1, 1985.

* YLForum
* Personal Computer Forum
* Int't. VHF/UHF Conference
* CW Proficiency Awards
* Annateur ofYear Award
* Special Achievement Awards

Bring your family and enjoy
weekend In Dayton.

Sponsored by
The Dayton Annateur Radio Association. Inc.

Nominations are requested for Radio Amateur of the Year. Special ,'- ....:._.:.... /
Achievement and Technical Excellence Awards. Nomination forms
are available from Award Chairman. Box 44. Dayton. Ohio 45401and must be returned byApril 1. 19B5.

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

/ '\ Ail other Inquirieswrite Box 44. Dayton. OH
FCC EXAMS 45401 or phone (513) 433-7720.

All elements to be administered. Advanced reqistra- Flea Market spaces will be sold in advance
tion only. DEADUNE TO REGISTER March 27. 1985. ONLY. NO spaces sold at gate. Entrance for

• $4.00 check or money order made payable to set-up available starting Thursday. Special
ARRLlVEC Rea Market telephone (S13) 223-0923.

• Completed 610 form with copy of license
• Indicate preferred sitting time: sat. 9 a.m.,

sat. 1p.m.. Sun. 9 a.rn.
Mail registration to: FCC Exams. 203 Beilewood St.

Dayton. OH 45406

* Giant 3-Day Flea Market
Starting Noon Friday
Ail Day Saturday and Sunday

* FCC Examinations
* New Products and Exhibits
* Grand Banquet
* Alternative Activities

* Technical Forums * Electrical Safety Forum
* ARRL and FCC Forums * Special Group Meetings

Meetyour amateur radio friends from all over the world at the inter
nationally famous Dayton HAMVENTION.

seat ing will be limited for the Grand Banquet and Entertainment on
saturday evening so please make reservat ions early. Noted humorist
Jean P. Sheperd. K20RS. will return for his third appearance as
Banquet Speaker. His presentation promises to be outstanding in an
all new banquet program format.

If you have registered within the last 3 years you will receive a bro
chure In January. If not. write Box 44. Dayton. OH 45401.

A free slide arK1 cassette sOOw is available fer yuur meetirqi. Request '"5Iide Application.. from DA.RA. Box 44. Deytm, OH 45401
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KPA51 WATI70CM ATVTRANSMITIER BOARD

WH AT IS RECU IRE D FOR A CO MPLETE OPE RATI NG SYSTE M? A TV "~ I w 'lh 8
TVC·2 or TVC·4 420-450 mHl tochan",,13 downconve.te., 70cm antenM.andcoa.
catJje to 'eCe",e. Package up I"'" KPA5, add 12 to 14 vdc. anlenna. and any 1"\1
camera. VCR. or compute, "" lh a <:<>mP<lSOte vldeo output Somllle. eli'

Completmg this pro ject
con f irmed my be lie f that 50
MH z is possible from a CB. I
w il l be happy to answer any
questions co ncern ing thi s
conversion if you will send
an SASE. I'll send my (PC om
rnendattons on any other CB
conversion to 6 m eters if
you will send me a copy of
the schematic . Let's use our
six-meter band' .

penci ls. I am SUf €' the ci rcuit
ry presented here can be
im proved.

For those of you interest
ed in convert ing an SSB CB,
I recommend staying away
from those radios whose V(O

opera tes in the 19-MH z
range. They can be modi
fied . but the conversio n is
much more difficult . Select
one that operates in the
3B-M Hz ra nge and utilizes a
fa ir ly high f irst i-f. If you do
th is, you can be reasonabl y
sure it wi ll convert. As a bo
nus. the SSB generating cir
cuitry prior to the transmit
mixe r will require no
modif ication.

exact ly like the conversions
to 10 meters.

Several improvements can
be added to enhance the ca
pability of your convers ion:

a} The sta ndard be ll s and
whistles that have been used
with the l D-meter conver
sions (Delta-tune. scan, fre
quency programming, wide
audio f ilter, etc.).

b) Repeater o ffset m ay
deserve some spec ial m en
t ion. I have discovered that
by sw itching t ransmit off,
set crystals. t could achieve
up to 4()(}-kH z offset w it h
out problems. If you elect
to insta ll t he offset, p lease
note that a 4OQ-kHz spli t is
not possibl e across the en
t ire band If yo u e xceed the
f requency limns on trans
m it or receive, the vco w ill
lo se lo ck .

I think you w il l find that
many other used CBs oper
ate using this same scheme.
M any are pract icall y iden
t ical! I hope th is art icl e
heats up some soldering
irons and sharpens a few

2522 Paxson Lane
Arcadia CA 9 1006

(81 8) 447-4565 m -t 8am-6p m pst .

P.C. ELECTRONICS
T om W60 RG Maryann WB6YSS

• APPLICAT IONS ' CoIdle.. portable TV cam.."a 10. ' aces & Olher puDhc S..,Mce
e.ents, 'emole VCA, elc. Remote control of RIC aifplanes O' fol>ols. Show home
. 'deo tapes, compul,,' p,ograms, r" peal SSTV 10 local ~TVe's. OX dep"ndS on
snlennas and le"ain l ~ p. I to 40 miles

• FUll COLOR VIOEO & SOUNO on or.e small 3.25.4" boa.d

• RU NS ON EXTERNAL 13.8 vee al 300 rna supply o. bfI11ery
• TUNED WITH ONE CRYSTAL on 42625. 434 O. or 4 39 25 mHI

• 2 AUDIO INPUTS tor a low Z dynamoc and lone 1e..-el ....d10 "'PUt lout>d ,n most
portable color camer.. VCRs. or home comput"",

• APPlICATlOIII IIIOTES & schemahc supphO!d lor Iypocal " .Iernal connecl'on..
P&<:~8Q'''9- an<! sySlem ape<at,on

• PRIC E ON LY S159 del..."e<I .1lI UPS ","ace ,n lhe USA Technoc..n Cia"
am ate,,, I,cense or h,g he' 'fKlu",ed lor pu'chase and o pe.al,on,

CALL O A WAITE FOA OU A COM P\.£TE CATA LOG & mo<e into Of' atv
downconverlers. a ntennas, cemeeas. e le.. 0< "'1>0 's on ,n you. area

TEAMS: VJaa. Master<:an1 or <:as/< only UPS COO by lelephc)ne or m",1Te~
orders & pO$lal M() ........1Iyahopped W.lh,n 2 days. ail o"'er checks musl deal belore
shc>me<>l. T.ansmini"ll eQu.pmenl sold pnly 10 locensed amateu's .""r,..... ,n 19M
CallDOOl< Calor ,ndu<le u'&S la.

$8".50
]".50
)6'.50
22' .50
2)'.50
125.00
135.00
6' .50

MFJ
94_ - Tune r •••• • • • •• •.•••••
CWf·2 CW ~llt .r • • • . • • •• ••• •

TEN-TEC
Hercul es QSK ~ •• • ••• •••••
580 Dell••• •• •• • • • •••.••• ••
SlI_, CW, HI ..
50' Ar9O"Iut • •• ••• • • • • • •• ••
570 Cent . 21 ..
26) VFO - CorSllr •••• •• ••••
28) YFO - O.ltl ••••• • •• ••••
23" Processor .••• • • ••• ••••
YAESU
fT757 GX 62'. 50
fT757 H.O. • IIiO; OO
"757 AT 18'.50
"901 tNt. CW, M 6)'.50
"'07K/l»lS/FPI07E 58'.50
"101Z[; :,1(,11 525.00
"101 EE, CW • 38' .50
"'0\ EX. Fan. DC )8'.50
"lOll 28'.50
")010, FP301 • • • • • • •• •••• • • "".00
"207R H.T. 13, . 00
"Z21 All ~ 26'. 50
FLll0 Alapllfl er 12'.50

MISC .
OIAWA 1001 Autotuner • • • • . • • $215 .50
Tempo One, '. 5. .•• • • • • •.••• 199 .50

5end SASE lor our MlW • uHd eqlllpment 11.1.
MON·FRI'AM~PII • SAT ,AII·3PII

USED EQUIPMENT
KENWOOD
TSI8os/0Ft •• • .••• • • • • • •• •••
T51)OSE . tW .
YFO 120 • . • . • • • • • • • • • . • . • . • •

$1]'.50
17' .50
'_'.50

5255.00
" .00

597'.50
5\'.50
6119.50
155.00
1".50
16'.50
"15 .00
62'.50

$52'.50
1119.50

55.00
199.50

S77'.00
7'. 50
".00

36'.50

(Demo) • • •
• • • • • • • • • •

Interface Pkg• ••• •• . $185 .00

'520 • • •• • • . • . • . • • • • • • • • • • • •

HWIOI , P.S ..
HYCAIN
nuii. j u,;; ii.o ~l to r .

:AT 2K H.T .
551 . VOX, PIT. FM ••• ••• •• ••
7" 5 ••• • •• . • • • • • • • •• •• • •• •• •

ICOM
751 Xcvr .
7110 Xcvr • • • • • . .• .• . • • . • .• .
:'~ O . In ternll P.S .•. • .••. • .

KANTRONICS

KENWOOD
Ts8205 .
TS520S .
OC Modul e • • • • •• • •• . • . . • . • • .
5MZ20 Scope W/15-5 . • . • • . • • •

11le Interface ..
Vlrlous Used Sof tware • ••• ••

ENCOMM

"01 _32KHZ (OSCoI r) • •• ••• •• •

1fT-1200 2" H.T .
ST-'''_ 2M H.T .
ST- rr ""0 MHZ H.T• •• ••• • • • •
HAL
CRI ·200 Interface
KG·ll 12" Monitor
HEATHKIT

AEA
CP-1/611
DRAKE
TR7/PS/7 • •••••• • •• •••.••• ••"'"-7 "TR ••• • • • • • • • • • •• •• • •
RV- 7 Yfo .••••• ••• • • ••• .•••
TR~-AC"-"S-_ • ••• .• •• • • •••

HT4AlN
OCOM.....
KANTllOHOCS...""".......
MFJ
MIRAGE

NTE VIKING
RADIO CAll. BOOK
SHURE

TEf+.TEC
......LLA
VALDA
WELl
YAElllJ

...........
Al.lJAHC(

AMeco
AMEAllfIOIlI
"ANn
ASTllOH
B&W
BENCHER
BUTTERNUT
""'LCO
CONNECT 8'l'8T

"""""""""'W'
ENCCMM
HAL
HUSTUA

PRICES AND AVAILABILITY
SUBJECT TO CHANGE
FREIGHT FOB EVANSVILLE
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I convinced my club to buy a repeater controller from ACC and I'm glad I did.

The group I belong to was looking to upgrade our system
and I was the one asked to investigate. Of course. we've
always been the best in our area but we needed more.
We needed a system that was reliable, easy to interface,
cost-effect ive. and something that would free-up the
technical committee for more interesting projects than
just keeping the equipment running.

Everyone in the club put a few bucks into the pot and it
was ours!

We really use the features like the scheduler. remote
programming (from an HT, over the phone, or via a
computer terminal), informative voice messages and
courtesy tones. telemetry, remote bases. and the most
sophisticated autopatch ever designed for amateur use. CaRor write lor detailed specmcatons on the RC·850 and RC-85

Repeater Controllers

Of course, the controller is state-of-the-art. commercial
quality, and built to last. Workmanship so solid even the
military uses them.

What impressed me even more. though. is the support
we get from the staff at ACC - both before and after the
sale. And they protect our investment through simple
plug-in software upgrades ... new featu res and capabilities
that keep our club on top.

I feel good about recommending the Advanced Computer
Controls' line of repeater controllers. After all, it's my
clu b's money that was spent and my reputation that
was on the line.

aee
advanced
computer
controls, inc. ,..121 10816 Northridge Square . Cupenmo. CA 95014 (408) 749-8330
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Future Schlock
The strange tale of the KA5S experiment.

Was he a genius or a madman?

•

Part I: The Genesis of an
Idea -

When I fi rst started my ex
periments. I had no idea
they would lead me to such
arcane concl usions. Like
many others. I was just curt
ous. And, in true amateur
spirit. I was dete rmined to
b read boa rd my wa y to
kn owl edge . I co uld not
know I would be answering
the question of the long De
layed Echo or discovering
what happened to the miss
ing OSCARs!

J began by asking why
LHCP (l e ft- Ha nd Ci rcular
Polarity) signals cou ld not
be received by an RHCP an
tenna. The an tennas are all
but identical, after all; the
vertical and horizontal ele
ments line up exact ly. And
so my first experiment was
to f ind out just why the ra
diated wave is not received,

I started by setting up two
line ar ly-polar ize d , 2-meter
antennas (Selement beams),
one ve rtica l, one horizontal,
3 meters apart. From my work
in the EMI lab I knew this
was a good distance. It also
gave 1 meter per e lement,
which migh t si mplify the
subsequent mathe matics.
30 73 Magazine. February, 1965

With 300 mill iwatts from
my HT, I was abl e to ad just
the antennas so that if J trans
mitted with one, no signal
wou ld be received by the
o the r. Th is was exactly what
theory said would happen !

In order to make sure that
there was nothing un toward
going on, I che cke d the a rea
between the two antennas
with a simple diode field
st re ngth meter, using a n un
tuned loop antenna .0 5
wavelengths in ci rcu mfe r
ence . There was indeed a
st rong rf field being trans
mitted. As a fu rther check, I
ran equal le ngths of coax to
each antenna, feed ing them
both from the HT. There was
still a strong signa l in the
space between the m. Again ,
all was as e xpected.

I next added th ree more
e lements to each antenna at
right a ngles to the o nes a l
ready mounted , c reat ing
two miniature, circularlv-po
larized beams. I was careful
to arrange the phasing so
that one was right-hand po
la rized, whi le the other was
left-handed. Then I re peated
the above experiment. No
signa l was re ceived, just as I
had been informed . The sur-

prise came when I again
chec ked the a rea with my FS
mete r. Sending with both an
tennas, I discovered the sig
nal disappeared midway be
tween them! Something real
ly strange was happening!

It was obvious I had d is
covered a hitherto unknown
phenomenon: Cross-po la r
ized a nte nnas create a dead
space between them into
which rad io waves d isap-
pear. The question was:
Where do they go?

Part II : Investigations and
Fulmina tions-

This line of experi menta
tion had reached a dead
end. There was no way I
cou ld pursue the missing rf
e nergy. I d id not even know
where it was!

Some deep thought was
in o rde r, and I reso rted to a
" tho ught expe riment." (Th is
req uires no equ ipment. and
you can a rra nge antennas
anywhere you like.)

In thinking over the pa
rameters of my dilemma, I
recollected that I had creat
ed a situation in which every
possible fie ld o rienta tion
h a d bee n repre sente d .
Could it be that the resu ltant

f ie ld possessed an o rienta
tion which was 90 degrees
out of phase with all of
these? In other words, had I
c reated a signa l wh ich was
o rie nted at right angles to all
three spatial dimensions?
This would explain my in
ability to detect it; r was lim
ited by the physical st ruc
tures possible. And by fo l
lowing this logic, I cou ld ex
plain where the signal would
show up again!

The o rie ntat io n that is at
a right angle to the three
spat ia l d imensions has been
ca lled the " fourth dimen
sion." It is a lso known as
TIME. The signa ls had been
translated to a diff e rent
time! If I a rranged to mea
sure field strength when the
rf arrived, I would be able to
co nfirm th is. But I still fa ced
a problem. Did the signa ls
arrive before o r afte r I sent
them, and how m uc h time
separated the transmission
and the reception?

Resolving this question
turned out to be easier than
I had expected It was neces
sary on ly to set up the field
s t re ngt h m eter , w it hout
transmitt ing, and wait for
the signa l. I wou ld tran smit



short (2 second) pulses every
hour, and see when the
signa ls showed up.

The idea seemed right, so
I began an exhaustive (and
exhausting) routine. For 57
hours J followed my routine,
sending a pulse ever hour,
and watch ing the f ie ld
strength meter the rest of
the time. Because of the
time involved, I did not dare
ta ke my eyes from t he
meter.

To stay awake, I ate half a
ja r of in stant coffee. (I had
discovered the effec tiveness
of this du ring Field Day.) By
not mixing it with water, I
avoided having to rel ieve
myself . I left three bowls of
cat food out, warned my son
not to disturb me for three
days, and commenced,

Success seemed mine
very early in the experi ment
Signa ls were appearing even
though I was not transmit
ting. Unfortunately. I could
not be sure that they were a
result of my transmissions. I
stuck with it. It was 42 hours

into the procedure when I
was almost sure I had identi
fied the time inte rval, and
by the 55-hour point I was
sure. At the 57-hour point, I
fell off the chair.

It was necessary to sus
pend investigations for two
days while I slept. A thorough
sta tis t ica l ana lys is could
follow.

Part III: Click, d ick, buzz,
whirr - Eureka!

With the data in hand, it
became necessary to break
out the calculator. I was try
ing to find some correlation
between my transmitted sig
na ls and the ones I had re
ce ived, I had three sets of
data: the time and frequen
cy of the received signals,
and the transm itted signal
time. A scanner had provid
ed me with the frequency,
whil e the FS meter made
sure it was strong enough to
be my signal.

I had 27 strong, received
signa ls. I had been sending

o n a c lea r fr e qu en c y ,
146.505 MHz. The received
s ig na ls were cl us t e re d
around 146.520 M Hz. No
doubt they had gained en
e rgy by being translated in
time. (I made a note to my
self to remember to patent
this kind of linear translator.)
By ana lysis, I found the re
ce ived signals were clus
tered around 2, 3, and 7 min
utes before and after my
pulsed transmissions. and a t
multiples of these intervals.

The frequ ency dist ri bu
tion showed a 3-Sigma dis
tribution skewed upwards
from my transmitter. but
was well with in possible
changes due to time differ
ences. Since there was a pos
itive statistica l correlation
of .56 for the time intervals I
mentioned, I was able to
conclude tha t my theory
was correct, and that I could
look for return signa ls both
before and after sending
them. I resolved to concen
tra te on the latter case,
since it was difficult to tell if

a given signa l was mine be
fore I sent it

Part IV: The Future
(l ong May II Wave)

As a result of these experi
ments J am working on a less
c u m be rso me apparatu s
than two antennas wh ich
will allow me to send signals
into the past as well as into
the fut ure. By modifving the
active principle, I expect to
be able soon to bu ild a time
variable receiver as well.
This will mean I can work all
the OXpeditions even though
I missed them before. And I
won't have to wait for an an
swer, either, since I wiJl be
able to adjust the time mixer
for the exact time at which
the OX station answered
(w ill answer) me.

The main fac tor now
standing in my way is the
fear that J will be deluged by
a whole lifetime of ox
QSOs all a t once, and won't
be able to make any of them
out! Can anyone help me?

NCG CO. NEW-TECHNOLOGY HIGH-QUALITY
AFFORDABLE TRANSCEIVERS FOR ALL WINNERS IN COMPARISON HANDS DOWN '

10/160 M
HF TRANSCEIVER

40-15-6 M NEW
TRI-BANDER

15 M
15 METER MOBI LE

JUST SLIGHTLY AHEAD' WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR'

90 DAY WARRANTY ON ALL TRAN SCEI VERS · DIRECT FROM NCG OR YOUR DEALER

",,254 WE HAVE 12 GHz BASE/REPEATER & MOBILE ANTENNAS
NOTE: PRICES AND SP£CIFICATIONS SUBJECT TO

1275 N . Grove St._t , An.heim . C A 92806 (7141 &30-4S-1 CHANGE WlHO JT NOTICE OR OBlIGATION

4 MEMORYS - 3 WAY AUTO SCAN.
DUAL VFO, IF SHIFT, CW-W, 400 Hz.
CW.-N 200 Hz. ALL 9 BANDS PLUS
MARS, BUILT IN AC/ DC POWER. SSB
CW OR RTTY, I.F. TU NE 3-STEP
TUNING SPEED, 200 WATT PEP,
MICROPHONE IMPEDANCE 600-5OK
OHM HAND MIC. INCLU DED

5849.50

40, 15AND6 METERSARE YOUR BASE
STATION OR MOBILE WITH AC/OC
BUilTIN POWER SUPPLY CW-N 200
Hz OR USB. 2S0239 ANTENNA CON
NECT ORS, HAND MIC. BUILT IN TVI
FILTER LI TTLE TO NO TV INTER
FERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS.

5445.50

A GREAT QRP RIG WITH THE BIG RIG
SIGNAL, 2 WATTS OR 1Q WATTS OUT,
BUILT IN CW SIDE TONE, DIGITAL
DISPLAY, HAND MIC. TOP MOUNTED
SPEAKER. MOBI LE BRACKET, RIT OR
FINE TUNE TX&RX. ~4KHz, 21 TO
21 450 MHz SIGNAL TO NOISE MORE
THAN lOdB DOWN.

5249.50
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Swr: A Modern Myth?
From rig to radials, noted expert W6YUY reveals the path
to a perfect antenna system. Be ready for a few surprises.

Fig 1.
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few factors one has to ac
ce pt from the ve ry outset

(1) The performance of an
antenna is an exact science
and not a hit or miss proposi
tion.

(2) Performance is de
signed and not e xperiment
ed into the a ntenna syste m
as a whole. This includes the
ground system, transmission
feed system, a nd the an
tenna rad iator pro per. The
efficiency a nd total perfor
ma nce are exactly predict
able even before a signal is
ever sent down the line .

(3) The ha m is a lways
fighting com pro mises. They
are tied to the environment
(surround ings), geographical
locatio n, a nte nna he ight re
st rictions , and the place
ment o r location of ground
radials.

Much of my explanat ion
will be re lated to comme r
c ia l vertica l antennas but
will apply equa lly to ham
a pplicat io ns. The ve rtica l
has been se lected as the
subject matter as it is e as ie r
to def ine ground system per
fonnance exactly and its re
lation to rad iat io n imped-

Importance o f the
Ground Systems

The prime consideration
in the design of any antenna

port rayed cannot actually
be rea lized since the free
space require me nt is, if not
improbable, very impracti
cal. Howeve r, this hypothet
ica l antenna has real value
as an instrument for deter
mining the figure of me rit of
all other antennas. The de
rived fie ld strength is exact
ing and an antenna's effi
ciency can thereby be veri
fied . The primary refe rence
standard antenna came into
common use for antenna
work during WW I! .

The Doublet Secondary
Standard Reference

A se c o nd hypo th e tic a l
antenna, one w ith wh ich
hams are more fam iliar, was
derived from the spherical
p rima ry sta nda rd and is
known as the doublet or di
pole in free space. The sec
onda ry standa rd doublet
refe rence is easier to use
when determ ining figure s of
merit of ham, broadca st
a nd con sume r TV, a nd
beam arrays here on Earth .
The dipole in free space
consists of a very short con
ductor (mathematically of
infinitesimal length) having
a uniform current distribu
t ion. This inf in itesimal an
tenna is un iversally used in
deve loping the rad ia tio n
properties of ante nnas of
any conf iguratio n.

aoce . Also, it provides the
o pportunity to touch o n
phase-driven arrays. Includ
ed will be re fe re nce s to
exact design formulas for
deve loping h igh-f requency
beam antennas. So let's start
at the very beginning and
move on from there .

The Standard
Reference Antenna

O ne often hears about an
tenna gain as re lated to a hy
pothetical antenna . What is
this non-re al antenna and
why do we have it? As you
already know, the Nationa l
Bureau of Standards main
tai ns suc h primary refer
e nces a s the volt. O hm. inch,
etc. Everyth ing m ust be re
lated a nd have a basic refe r
ence so that all the peoples
of the world know what
others are talking about, so
why not a pr ima ry a ntenna ?

This isotropic radiator has
to be envisioned o ut in free
space, radiating in a ll d irec
t ions eq ually. The field pat
tern wo uld be sha ped like a
ba ll, a nd the e lec tromagnet
ic fie ld resu lting from a
drive of exactly one kilowatt
would have a field strength
of exactly 107.6 mill ivolts
per mete r as me asured at a
d ista nce of o ne mile . (The
"per meter" indicates that
the tuned field-strength in
strument used to make the
measu rement would have a
pickup antenna of exactly
one meter in length.)

An isotropic antenna as

.,.,

ltJ*<p .. .

If you want to know why
your signal doesn' t get

out a ny better than it does
and you would like to find
out how to improve it, per
haps this is the infonnation
you need.

The re are at le ast two e x
tremely important are as re
lating to the co nstruc tion
and operation of an a nte nna
sys te m where the re ha s
been e ither too little o r a n
excess of information. I am
referring to antenna grou nd
syste ms and vswr. respec
tively. It is my inte ntion to
furni sh information that will
get you thinking in the right
perspective so that you can
attack the problem seq uen
t ially and with a know ledge
able plan of action . This,
then, is an a rticle on the fun
damental facts relating to
how the quarter-wave anten
na syste m functions. Al [ of
the fundamenta ls and de
sign theory were developed
a nd used successfull y by the
broadcasting industry in the
early 1930s; little has changed
since.

vERTIC...c
PC"'~ VI['"

To unde rstand " ante nna
performance." there are a



is its ground syste m. but it is
most signif icant when con
sidering vertica l systems. It
doesn't make any difference
whether they be commer
cia l. ha m, fixed, o r mo bile,
the ground syste m deter
mines no t on ly the efficiency
but the directivity. Without
a ground sys tem, the anten
na feed has no return circuit
fo r the dr ive c urrent. there
would be no counterpoise,
no known stable value of ra
d iatio n impeda nce . and no
dependabl e direction of the
signal. To say the le ast. the
antenna design is a fa il ure
before it gets off the ground.
Iro nic as it seems, there are
a good many hams who
skim over this part of the
construction because the
laying o ut of ground rad ial s
appears extremely d iff icult
or o ut of the question. As a
re sult one ca n expect o nly
questionable results and an
ineff icie nt rad ia ting device
at best.

Construction of Ra dials

In order for a single verti
cal antenna radiator to pro
duce an el e ctromagnet ic
f ield of energy that is eq ua l
in all directions, the ground
system will ha ve to have a
rad ial every three de grees.
That is 120 radia ls of at lea st
1/4 wave in le ngth . Shock
ing! For a commercial broad
cast station this is the min i
mum required by FCC rule s;
it a lso is essential if o ne ex
pects to control the exact
shape of the fie ld patte rn.
By the use of involved math
ematical calculations it is

/' "

Fig. 2.

possible to design an anten
na system having any de
sired field pattern, Thi s,
however, may require 1, 2, 3,
o r more add itional d riven e l
ements set in a straight line
or re ctang ul ar config u
ration .

Reflections from
Parasitic O bjects

Co mmercially, the anten
na site se lec ted must be free
of meta l power poles, wate r
tanks, and smoke stacks or
the pattern will have a d irec
tion away from the unwant
e d o bjec ts . Metal power
poles re ally can fou l up the
patte rn beyond control.
Hams, on the other ha nd,
gene rally do not have th is

Fig. 3.

luxurious o ptio n. Fortunate
ly, ham requirements are
not this stringent, a nd if one
is re asona b ly fort un a te ,
there will be as few as three
o r fou r ground rad ial s as a
compromise. The fewer ra
d ials used. the more ineffi
cien t the rad iated power
and the le ss the dire ctive
control. We will p ick up this
subject again with more de
ta il as we work into it.

Shaping the Fi eld Pattern

Assuming a quarte r-wave
vertica l antenna tha t rad i
ates a perfect donut-shaped
pattern , how d o es o ne
change the pattern shape?
First. a minimum of two o r
three elements o r towers
will be required. For the
most effect ive control, a ll
elements should be drive n.

There a re at le ast th ree
factors that affec t the radia
tion pattern . (1) The elect ri-

Fig. 4.

cal spac ing between towers
o r e lements. (2) the ampli
tude of the drive current to
each element and (3) the
phase angle in degrees be
tween the cu rren ts in each ,
O nce the number of ele
ments a nd the spac ing be
tween elements have been
de term ine d those facto rs
become fixed, and the reaf
ter, the only two remain ing
variables are the cu rrent in
each e lement and the phase
a ngles of these cu rrents. By
manipul ating these two pa
rameters as mathematically
calculated. it is possible to
achieve a lmost any pattern
shape desi red.

Effect of Unsvmmetncatlv
Placed Radials

In a mu lti-tower system,
each with its own ground
system, some of the grou nd
ra d ial s from one towe r
could intersect those of the
adjacent e lements but in
stead a re te rminated and
bonded together whe re they
meet. (Refer to the illustra
tio n of a partial ground sys
tem, Fig. 1.) The grou nd rad i
al sys te ms for each element
shou ld be the same. If they
are not, some non-circular
rad iation from a given e le
ment or tower could re sult.
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Rotation of Signal
Using Fixed Verti cals

In a di rectional system us
ing two or more driven
elements, there is a term
called " tower l ine" which is
the bearing (or d irection) of
the row of towers. It is on
this l ine that the f ield pat
tern is oriented. With the use
of four towers arranged in a
square pattern, o ne can
drive any two and change
the tower line and direction
at will, a practice often used
by ham contest operators.

Radiation Impedance

This br ings us to the
Quarter-wave tower base
feedpoint. The radiation re
sistance of an antenna is
measured at the point of
maximum current O n a res
onant antenna, both the
voltage and current fed at
this point would be purely
resistive with neither a ca
paci tive nor inductive com
ponent, R + jXo' This is the

graphicall y portray the
above statements. Curve A
in Fig. 5 illustrates the rela
tionship between f ield inten
sity and the f ract ional-w ave
length height of an antenna
radiating a 1·kW sig nal.
(D isregard curve B as it does
not app ly to th is subiect.l
For the record, most but not
all broadcast antennas are
just sho rt of a quar ter
wavelength in height, and
this will be expl ained when
we get into "Rad iation Im
pedance," below.

":---:' .

Relationship of Antenna
Height to Radiated Power

The height of the antenna
as related to its output pow
er has not been a subject ap
pearing in ham journals, that
I know of. yet it is one of in
terest For example, with a
single tower of 0.25 wave
length in height w ith an in
put power of 1 kw at its
base, there will exist a field
strength of 1% millivolts per
meter (measured at a dis
tance of one mi le). But for
th is same power fed to a
.Swavelength element. the
field intensity measured at
one mile will be 237 mV/m.
This is an increase of 41
mV/m over the quarte r
wavelength element yet the
driving power remains un
changed. Extending the tow
er to the most effective
height of 0.625 wavelength
(S/BA), the tower efficiency
becomes 274 mV/m for a
power gain of 2.4 dB, a 72%
increa se in the rad iated
power. Any further exten
sion of the length produces
unwanted side lobes and a
drop in efficiency.

In all o f t he above ,
ground radial s are at least
1/4 w avelength. Figs. 5 and 6

standing of the various tech
niques for producing a given
pattern and what the vari
ables are that affect the pat
tern. There does, however,
remain one other factor o f
great interest to the ham
and that is the effect of an
tenna height

Fig. 6. Vertical radiat ion patterns for different heights of verti
cal wire antennas (sinusoidal current distribut ion).
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In proceeding to the de
sign of a particu lar pattern
shape, one may choose to
use one, two, or all three of
the basic factors in combi
nation. I will not go into
great detail relating to the
development of specif ic
field patterns since this is of
minimum interest to hams. I
will leave it to those needing
further information in this
area to seek it. My main in
tent is to impart an under-

distance between driven ele
ments. By fixing the spacing
to, say, one-quarter wave
length (90°) and varying the
phase relat ionship of the
currents in each element
(but maintain ing equal cur
rents) we can obtain a w ide
variety of shapes.

Observe in Fig. 3 the null
shi ft as the cu rrent phase is
changed by 120°, 135°, and
160° respectively . The last
illust rat ion, Fig. 4, shows
variat io ns of the patte rn
when a spacing of a quarter
wavelength is maintained
along with a phase relat ion
ship of 135°, but the cu rrent
ratio is varied from equal to
2:3 and 2:1 . In th is example,
each of the three basic de
sign parameters was varied
separately to show how
each, in and of itself, can
create directional patterns.
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Effect of
Distance Between Elements
Measured in Degrees

Rather than resort to a
lengthy explanation, let me
refer you to Fig. 2, which has
an elliptical pattem resulting
from a spacing between ele
ments of a quarter wave, or
90°. Other illustrat ions in
Fig. 2 are for three-eighths
wave, or 135°, a half wave,
or 180°, and a full wave, or
360° spac ing. Note the
change in f ield pattern ef
fected just by changing the
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Fig. 5. Effective field at one mile fOf one kilowatt (curve A).
Use for simple omnidirectional vertical antenna with ground
system of at least 120 radials, 1141.

If, for example. one tower
has fewer radials in a given
direction than another, the
directivity of that tower may
be impaired due to the in
creased grou nd loss on that
side of the tower.

let's examine one of the
most simple systems, one of
just two towers or elements.
(The terms tower, element.
radiator, and antenna are
accepted as one and the
same.I Bear with me on the
concept of 120 radials as it is
important. let's assume that
the towers are the same
he ight and each has an FCC
minimum ground system of
120 rad ials. Add itionally,
each tower receives the cur
rent at the same instant. This
means that there is a zero
time-phase difference.
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Fig. 7. Three-tower network with in-phase loads.

Low Vswr Can Spell Trouble

I have me ntioned that the

Phasing the Currents

Some ham switch-phased
arrays use a simple syste m
con sisting of vary ing lengths
of coax ca ble to phase and
control the currents feeding
the e le ments. For those in
terested, Fig. 7 is a typical
schematic of a broadcast
phasing network used with a
three-tower syste m.

whic h also corre lates with
the figure of 37.5 above. For
those of you who already
know this it may have been
a bore, but fo r those who do
not, it was good exercise
with your ca lculator.

FCC Rules

In the broadcast field , it is
an FCC requirement that sta
tions pro tec t the se rvice
area of others that were
there on the same frequen
cies first. Therefore , be
cause of the longer propaga
tion at night, some stations
must red uce power at loca l
sunset and some must leave
the air. Some stations re
quire such wild field pat
terns in o rder to protect the
area that they may utilize an
antenna system of 12 or
more towe rs laid out in a 4
x 3 pattern in order to pro
tect the service areas of oth
e r stations.

Fie ld -pa ttern re qu ire
ments are usua ll y drawn on
a map of broadcast-station
locations. The math to pro
duce the required patte rn is
exceedingly involved and,
even with a fine calculator,
wou ld require many hours
o r days of time to resolve .
Therefo re, the data is pro
grammed into a compute r,
and in short o rder, a multi
tude of facts, includ ing the
magnitude and phase angles
of the driving currents for
each tower, is obtained (Ac
tua lly, there are only a few
institutions that will pro
du ce plots - for a fee-and
there a re not too many pro
grammers able to produce
the requ ired progra m for the
job )

J
.,'00"
2,')b·,21

".'110"

T

..,.

and PIE and v'P,iR. By know
ing the field strength of 196
mV/m at one m ile, we want
to determine the proportion
al fi e ld strength that one
Ampere will generate or the
number of millivolts per me
ter per Ampere. The propor
tional formula with values
plugged in reduces to E =
196 mVI 111000 Watts/36 6Q
= 196/5.23 = 375 mV/ml
Ampere . So lving for the
total cu rrent in 196 mV =
196/37.5 = 5,23 Amperes.

Accord ing to th is, there
shou ld be 5.23 Amperes
flowing in the base of that
a nte n na o ne mile f rom
where the fie ld strength was
measured . Stay with me a
little longer and you will see
where this could come in
handy.

Back here at the antenna,
let's prove that this really is
the curren t in the antenna
base. This t ime we will use
the voltage, power, and re
sistance as measured at the
antenna base . We already
have all of the formu las: E
= II P/R = II 1000/36 6 =
191/31 volts. I = E/R =
191 .31/36 6 = 5.23 Am
peres. That's exactly what
we came out with in the
above ca lculat ion. We have
correlation . Tak ing the fina l
ste p (196 mV/ml/5.23 =
37.48 or 37.48 mV/m/Ampere,

"~S",fT{~

' M
- If>'

".'PQw[R CO!< TROI.

""J PMAS[
CO~T~

/ 90' » • . ..1· -n"

L_!-"
~~.

1: CO"'c[ ~'~OC

LI~[

.... r: ~.
""

PMHE
CO~ 'ROL

l' -ec- , .~". • '2'

L. -1-/
~l OH " - 1

..
00

First, there is a nothe r
piece of information of in
te rest. You possibly a re won
dering why I a lways re fe r to
broadcast a nte nnas . I do
this because I am convinced
that there is much some of
us can learn from the com
merc ial stations, as they
have efficient antenna sys-
te ms and have been design
ing them for a very long
time. For example, here is a
sma ll tidbit of info rmation
you can reflect upon possi
bly when measuring your
signa l a t a d istance, using a
calibrated field-st rength me
te r. I previously mentioned
that a quarter-wa velength
ante nna fed with exactly
one kilowatt of power pro
duces a field stre ngth of 196
millivolts per meter (196
mV/m) at a m ile distance
from this source. Converse
ly, shou ld we measure the
field strength at a d ista nce
from an efficient a nte nna,
we should be abl e to mathe
matica lly ca lcula te the pow
e r in the ante nna that radiat
ed this field strength The
distance then is d irectly pro
portional to the c urre nt
flowing in the base of the an
tenna.

Taking the radiation resis
tan ce o f 36 .6Q fo r a
l /4-wave a nte nna and using
basic Ohm's l aw, I = E/R

point that many hams re
gard as the 5O-Ohm imped
ance po int, and some try to
force the issue by placing a
vswr-indicating instrument
at the source end and then ,
with some dismay, purchase
an antenna tuner and pro
ceed to reduce a 1,6:1 vswr
or higher to unity.

Wrong.' What they suc
cessfully did was to provide
a conjugate match between
the source impedance and
the tran smission line . The
vswr is still 1.6 to 1 or what
eve r it was at the onse t.

We will ponder this fur
ther after f irst investigating
the feedpoint impeda nce of
a quarter wave length with a
ground syste m of 120 radi
als. The actual impeda nce
of suc h an antenna mea
sured at its base feedpoin t is
36.5 + j22 O hms. The + j22
in the impedance value indi
cates that the antenna is not
truly resonant but has 22
Ohms of induc tive reac
tance vectoriallv added to
the ante nna resistan ce. The
indication shows that the
antenna is somewhat long .
If the antenna looked like R
+ jX()' it wou ld be pu rely
resistive with neither a n in
ductive nor capacitive com
ponent, and a ll of the pow
er getting into the anten
na would be effec tive ly
radiated ,

l e t's d rop back a bit.
Broadcast stations using
quarter-wave radiators do
not in reality have quarter
wave rad iators but some
thing on the order of 0.22
and 0.23 wavelengths Reso
nance actually occurs be
tween these two figures, and
at th is length the radiation
resistance is actuall y 32 +
10' or 12 O hms of pure re
s istance. I can hear the q ues
non. "Wha t vswr is that
when fed with a 500hm
t ran smis s ion lin e ?" It ' s
1.53:1 . l ater I will explain
why it is nothing to worry
about. The commerc ial sta
tions don't, so why should
you? I will also go into the
effects of reducing the num
ber of radials in the ground
syste m.
36 73 Magazine . February, 1985
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rad iation effic iency is af
fe cted when o nly a few
ground rad ia ls are used.
l et' s exa mine what happens
when we use only 15 radials
instead of 120 With 15 radi
al s, the ground loss be
comes approx imately 16
Ohms, and if we remove ad
ditional radial s, one at a
time, the incre asing ground
re si stance increases the
tota l rad iat ion re sistance so
that we get closer to 50
Ohms, along w ith reduced
sw r. Sounds good! Th is is
mistake #2 .

Wh en eno ugh radi al s
have been re moved for the
ground loss to reach 1B
Ohms, the total radiation re
sista nce w ill be 50 O hms for
a perfect one-to-one match.
Most hams become very
happy and sat isfied when
they get to this point. How
ever, whi le the swr went
down, so did the rad iated
power, be c au se now the
power is d ividing between
the 32 Ohms of rad iatio n re
sistance and the 1B O hms of
ground-loss re sistance. Thus
the radiation efficie ncy be
comes the radiation re sis
tance d ivided by the total
resistance :

n = Rr (100)f( Rr+ Rg)
= 32 (100)!O 2+ 1B)
= 64% efficiency

Ye s , yo u ma y h a ve
achieved un ity vswr a nd a
we ll-matched line but you
are bu rning up the ground
with a lmost o ne third of
your powe r. I refer you at
thi s point to the very e xce l
lent se ries o f article s by
Wal ter Ma xwell W 2D U/
W8XH K, "Another l ook at
Reflections," and I encourage
you to locate the issues and
read them. (St'C References.)

Compromise
Ground Systems

Unfo rtunately, some of
us have to go this route
when the re just is no pla ce
to put the radia ls A ground
syste m with only two to four
rad ia ls, although better than
none, may have a loss resis
tance as high as .30 to 36
Ohms, a nd it is the ground
loss that holds the vswr to

the low value of 1.4 o r 1.5:1
eve n though the antenna
may be off resonance and
over half of your power IS

lost to ground resistance.

Transmission line Loss

One often wonders how
the pre-WWII ham eve r got
an antenna system to acce pt
and radiate a signa l. You are
aware that the vswr in di
cator wasn't invented until
after that war, The neon
bu lb wa s the sta nda rd way
of o bserving standing waves
o n a line. It wasn 't all that
difficult because c oa xia l
ca ble hadn't been invented,
e ithe r. The standard tran s
mission line for the ham sta
tion was bQ{}{)hm o pen wire
se parated by six inc hes us
ing o ak -wood sp rea de rs
boiled in paraffin wax. The
vswr on t he l in e w a s ,
unknown to the ham, more
often than no t, 10 , 15, o r
eve n 20:1 . But don't feel
sorry; he probably got more
signa l into the antenna than
many hams do today.

Yes, the re was a lways
so me type of tuner between
the final and the transmis
sion line. but th is usually
was built-in as part of the
final amplifier. No, the pi
network was not a popular
tuner of the time. Well, how
is it that hams fared so well
without a wattmeter or vswr
indicator?

The easie st way I can ex
p la in it is that the ham of the
time did not know too much
nor care too much about the
stand ing waves on the line.
The main issue of co nce rn
was to keep the rf out of the
shack and off the micro
phone , so this usually meant
add ing more t ra nsmiss io n
line to the syste m in an at
tempt to get a ha lf wave
length so that the li ne wou ld
look the same at both ends.
The real truth of the matter
is that 6OO-Ohm o pen line is
one very good tran smission
sys te m e ve n in todavs
world because the loss on
the line is exceed ingly low.

The bigge st vi llain is not
swr at a ll but line loss. High
vswr indicates that a sub-

stantial portion of the e lec
tromagnetic e ne rgy is being
reflected back from the
load to the source , but with
a n antenna tuner o ne ca n
create a conjugate match,
thus matching the imped
a nce of the sou rce to the
transmission line . This, con
trary to popular belief. does
not change the vswr on the
line one iota Wit h low-loss
lines, the portion of energy
lost to vswr is e xceed ingly
small, Repeating: the thing
to be concerned with is the
attenuation loss in the line.
This is the main concern,
and once you know what
this loss is then you will
know how much vswr you
ca n stand before the com
binat ion gets significa nt.

Exactly What Happens

With swr. some of the en
e rgy will be reflected back
down the line due to the d if
ference of transmission-line
im peda nce an d antenna
load im pedance. However .
the energy going back to
ward the source will reverse
and go back up the line. This
process may repeat se vera l
time s in a matter of micro
seconds unti l all o f the en
ergy reaching the antenna is
eventu al ly rad iated into
space. With a low-loss line,
almost all o f the energy will
e ventually be radiated.

Now the villein . With loss
or atten uatio n o n the line ,
part o f that energy is ab
sorbed on the way back
down the line and again
back up the line , and this is
whe re the bulk of the loss
occu rs. For example, le t' s
say you have 100 feet o f
coax and the loss for the fre
quency is 3 dB; o ne half of
the signa l reflected down
the line is absorbed, and
aga in, when the remaining
portion is retransmitted up
the line, another half IS ab
so rbed . The swr isn 't the ele
ment that is so pping up the
power, it is the line loss, and
3 dB could be what you wish
you had .

This. of course, de pends
o n the type of coax and the
frequency you are using .

The higher the frequency,
the higher the loss. Don't
you wish you had 6OO-Ohm
open-wire line? So the next
t ime you are tuning up your
antenna and are worried
a bout swr. first consider the
loss contributed to line at
tenuation. There are pub
lished charts in most ante n
na handbook s giving this in
fo rmation .

Other Considerations,
and the Good Old
Vacuum Tube-

The good part about vac
uum tubes is that they are
very forgiving. Not so with
solid-state devices, Therefore,
most solid-state a mplifie rs
have bu ilt-in safe ty features
lik e Au to m a tic l imiting
Contro l (AlC). The presence
of swr sends back a propor
tionate out-of-phase voltage
that biases the driver so as
to reduce the drive or eve n
shut it o ff shou ld the swr be
high enough. A tuner then
becomes a m ust with solid
state amplifiers. So lid-state
device s do not like to see a
mismatch between the trans
mission line and the amph
fier. Thus, a tuner w ill give
the conjugate match needed
between the line and the am
plifier, allowing the amplifi
er to put the full power into
the transmission line,

Recently. whil e read ing
the ma il on a c ross-country
Q SO, the party o n the far
end stated that he was using
a so lid-state rig and had an
swr of 1 ,6 to 1 without the
tune r. An S-re a di ng w as
taken by the party In Q SO
and a second read ing was
taken after an antenna tuner
was switc hed into the line. I
don 't remem be r exactly, but
the results were an improved
signal strength of about one
Sunit. or 6 dB. Actually, the
tuner provided a conjugate
match between the transmit
ter and transmission line
the vswr wa s still on the line ,
The signal was improved be
ca use the transmitter was
now transmitting its full
power, a s the AlC wa s no
longer b ia sing back the
drive to the fina l.

•
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Conjugate Ma tch

If the line between the
tuner and transmission line
were separated or broken,
and two impedance read
ings were taken, one looking
back into the tuner and
another look ing into the line
toward the load. the fi rst
wou ld see the conjugate of
the impeda nce seen in the
opposite d irec t ion - R + jX
in one di rection and R- jX
in the other. The conjugate
match has made the internal
resistance of the source
equal to the resistive com
ponent of the line , and all of
the re sid ua l re actance com
ponents have been canceled
to zero. W hen these condi
tions are met, all of the
transmitted power enters
the line .

Walter Ma xwel l graphi
ca lly illustrates (and, I thin k,
conclus ively) a nother ex
ample of vswr equated with
line Joss. Using his example,
80 meters is a very wide
ba nd and an antenna wou ld

have to have an exceedingly
poor Q to be reasonably flat
across it. If a dipole is cut
and reso nated at 3.75 MHz
(the ce nte r of the band) and
fed w ith 100 feet of 5(}()hm
RG-8/U coax, the vswr at
both ends of the band (3.5
and 4.0 MHz ) will be about
5:1. The loss in the coax add s
only 0 .46 dB to the matched
o r flat line Joss of 0 .32 dB at
4.0 M Hz. So, at the band
ends the loss is equa l to 1(12
of an Suntt because of vswr.
Not very much to be con
cerned with is it? Not at a ll
what ma ny ham s wou ld ex
pect, so why would o ne
worry a bout a 5:1 vswr un
der these co nd it io ns?

If the final amplifier is un
happy with the co nd it io n,
match the line to the am pli
fier by use of a tuner, but re
me mber that although thi s
also may make you very
happy, you still have 5:1 swr
but a re transmitting just
about all of the electromag
netic wave.

With all of this fresh ly in

m ind, you might ask your
self the fo llowing q uestions:

l)What attenuation is in
troduced to my signa l be
tween the f inal a mpl ifier
and the a nten na?

2) W hat is my vswr!
3) W hat is the loss due to

swr a lone?
4)What is the total loss

d ue to swr and trans mission
line loss?

5) To what extent is my
solid-state powe r amplifier
powered back due to swr?

6) Do I need an antenna
t uner!

7) What is the ground-loss
res ista nce ?

8) What is my power loss
due to the proportion of
ground loss to antenna resis
tance?

9) What is the radia tio n
re sista nce of my antenna
me asured at its current feed
poi nt, less the ground-loss
resista nce ?

Now, if you want to know
more about the magnetic
field, the electric fie ld, and
the combined electromag-

netic field that is transmit
ted into space, read "The
Radiation of Radio Signals,"
by W1CV (see References. l

I trust that the informa
tion prese nted he re w ill
shed new light on what is go
ing on in your antenna svs
tern and provide signif icant
points to consider for Im
proving the situation.•

References

1. "Exploring the Power Myth,"
Hubert K Woods mIl<, 73, May.
1976. (Note: There is ccotroversy
between W9IK and W2DU on this
point.)
2. "Another Look at Reflections,"
Walte r Maxwell W2DU, QST,
April , June, August , October,
1973, and April, 1974.
3."The Radiation of Radio Sig
nals," Stan Gibilisco W1GV, Ham
Radio, June, 1982.
4. " How to Design Vagi Anten·
nas,' Joseph H. Reisert, Jr. W1JR,
Ham Radio, August, 1977.
5. " Ham Radio Techniques on
Measuring Vswr ,H Bill Orr, Ham
Radio, April, 1982.
6. "VHF/UHF Techniques," Jo
seph H. Reisert, Jr., Ham Radio,
July, 1976.
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39,00

59.00
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39,00

59.00
69.00

29,00

$32.00
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* No Receiver Mods

* Mobile or Hxed

* 12 VOC Operat ion

* Digital and
Circular Display

* 90 Day Warranty

Model 335A
Kit $69.95
Wired & Tested $89.95

Prices and Specilicalions subject to
change without notice or obl igation.

Achieve 1 or 2 db gain ove r ANY ", wave
two meter telescopic antenna The AEA
model HR-1 HOI Rod~ Inlennl was
des igned by Or 0 I( Reynolds (designer 01
the I s aPole) to del iver maxImum
per formance lor any hand-held transce.ver
With a B NC lilt ing

The tact cry-tunad HR- l is 20'1l0 sharler,
lighter and places far less stress on your
hand-held connector and case 11 w i ll easily
handle over 25 watts 01power. mak Ing If an
excellent emergency base or rnoeue
antenna, In the collapsed cos.non. the Hal
Rod antenna WIll perform li ke a helical
quarter wave

The HoI Rod antennas can be expected to
make the same ,mpro vement to har'ld-held
communicat ions thaI the lsoPole brand
antennas have made to base station
operations Why pay more when the best
costs less?

ADVANCED ELECTRONIC
APPLICATIONS, INC,
P.O. Box C-2160,
lynnwood. W A 98036
(206) 775·7373
Telex : 152571 AE A INTl

AEABrings you the
Breakthrough!

Our products are backed by prompllac
tory service and technical assistance. To
become familiar with our other fine pro

ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.
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The Model335A will deliver 35 warts of
pc1Ner using the latest stare-ct-tre-en cir
cuitry. The amplifier will operate SSB ()(
FM and is compatible with
most handheld tran s
ceivers , includ ing the
TR2400, TR2500, IC-lAT,
veesc. saotec. and Ten
Tee. Only 300 mw input will
deliver 5 watts out; 3 watts
in will deliver 35 watts out.
Maximum input drive level
is 5 wans.

* Synthesized Voice
Doppler Direction
Finding

* VHF and UHF
Coverage

* RS232C Computer
Interface

()Hl

CALL LONG DISTANCE ON YOUR HANDHELD
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New Technology (patent pending) converts any VHF or UHF FM receiver into an
advanced Doppler shIft radio direction finder . SImply plug into receiver 's antenna
and external speaker jacks. Uses lour omnenrecucner antennas. Low norse. high
sensitivity for wea k. sig nal detection. Call o r writ e tor tull details and prices,

rl DOPPLER SYSTEMS, INC, 5540 E. Charter Oak, (602) 998-1151
,......, Scottsdale. AZ 85254
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Ollie B, Boddie \\'lZ8.6
4;151 ( ed,lr
Lanca~rer CA 9J534

Ollie's Folly
Circular polarization on HF? A forty-meter helix
with oil-drum forms? W1ZB 's signal runs rings

around the rest. Folly, indeed!

P"U' ''G Sh.
U " API'. SEE TlX T

Construction

The best thing to use for

work ing models for most of
the HF bands.

VHF antennas have al
ways used one wavelength
for the ci rcumference of the
hel ix. Af ter much trial and
error, we have found that
HF, circul arly-polarized an
tennas will work very well
with a ci rcumference of
one-half wavelength. The
tuning is very broad and wi ll
cover two bands,

16 , .

."

ization was used e xclusive ly
for Doppler-effect receivers
and is still in use todev.

Fig. 1. Circularly-polarized, ground-mounted antenna for ten
and fifteen meters.

Twenty years later, I won
dered why not use th is same
principle on high-f requency
receivers and tra nsmitte rs . If
it works well on VHF, it wi ll
work well on HF. The only
l im it ing factor is the size of
the array for HF. After many
years of experimenting in
the Mojave Desert and on
my antenna farm at Otter
Creek , M aine, we have

extensive field tests, circular
polarization was found to be
superior for transmission and
reception over mountains
and t hroug h rainsto rm s.
W hen satellite tracking sta
t ions came into existence in
the late 19505, circular polar-

Circular polariza tion is
ve ry o ld. almost as old

as radio itself . In 1953, I was
working for the leading ra
dar antenna company and
was hired by the US Govern
ment to evaluate circular po
larization. After two years of

The author and his 2().meter helix.
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Table 1. Construction dimensions for circularly-polarized an
tennas.

wind it around . Working the
two sections of the antenn a
in phase results in a superio r
fie ld pattern with a na rrow
beam of high intensity. Gain
is 2 dB per turn. Use seven
turns if possible. a lthough a
three-turn he lix will work
well .

The helix must be tilted at
a 3o-degree angle. othe rwise
all your power will go in to
the ground. A balun or tuned
feede rs work fine. The an
ten na is ground-mounted.
with the base of the hel ix a
few feet off the ground . The
reflectors a re a fe w inches
off the ground with the cen
te r one sla nted backwards in
an a lmost ve rtica l position.
Two wooden posts a re used
to hold the front end of the

the he lix is a 3/4" rigid or
semi-rigid coax of the type
used for cable TV. ava ilable
in most parts of the US. Only
the outside co nd uc tor is
hooked up during operation .
The he lix ca n be mounted
with two wooden supports.
2" x 2" or 2" X 4" studs,
for top and bottom. Pipe
clamps are used to hold the
coax onto the wood, It can
also be hung on a sla nting
rope between trees, The
wire used for the re flectors
can be #1 B, #16. or #1 4 cop
per wire, covered or uncov
ered The phasing section is
a one-ha lf wavelength of TV
line (300 Ohms) resonated
(dipped) with a MOS FET dip
per or grid dipper to the fre
quency. The line is then
coated with two coats of
varnish to pro tect it from
the weather.

In winding the helix, I used
a big oil drum and a big
water ta nk to wind it into
shape. We had q u ite a
sea rch all over town to find
some thing big enough to

Band

40m
20m
15m
10m

Diameter
01 Helix

20 ft .
10 ft.
7 ft.
5 ft .

Approximate
Phasing Stub Length

32 fl.
16 fl .
11 It.
a It.

he lix at the proper angle of
30 degrees.

Tuning

When the antenna is com
pleted, couple the grid dip
per or noise bridge to the
ba lun with two turns of wire.
The ba lun ratio is 4:1. Adjust
the stub at the end of the
heli x fo r re so na nc e . It
should be very broad. Tune
it for 21.4 MHz and it should
work on 10 and 15 meters.
Coax/ba lun feed and tuned
feeders have both worked
well.

After e ight years of test
ing. I ca n safe ly say it out
performs any yagi or quad
of the same size. A j Oft-di
ameter hel ix works well on
20 meters.

l=nvc2+s2

L = V a2 + (nnd)2

where:
n = number of turns
c = ci rcumference of each turn
5 = lead or spacing of tu rns
a = length of the helix
d = diameter of the helix
L = length of rigid coax

Fig. 2. Formulas used to de
termine the optimum dimen
sions for c ircularly-polarized
antennas.

No ma tte r what kind of
antenna you have. the polar
ization of the received sig
nal a thousand or more
miles away will be different
from the one se nt out by
your a nte nna . Exte ns ive
testing of dipoles and beams
over a path of 500 miles has
shown the signals to be com
ing in at a 45-degree a ngle
on most HF bands. The c ircu
larly-polarized antenna was
better able to cope with this
phe nome non and showed a
remarka ble gain over any
conve ntional antenna.•

teCo

Call Toll Free 800·221·0860
Tubes

3·4OOZ $85.00 7360 $10.00
3·500Z 85.00 7735A 27.50
4·400A 80.00 8122 110.00
4CX2508 55.00 8156 12.50
5728 55.00 8643 82.50
811A 12.00 8844 26.50
813 30.00 8873 175.00
61468 7.00 8874 195.00
6360 4.25 8877 495.00
68838 6.75 8908 12.50

Semiconductors
MRF 245/501 416 .$30.00 MRF644 $23.95
M RF 454 18.95 SD1088 19.95
MRF 455 13.95 2N3055 .75

2N6084 12.50
RF Connectors

PL259 10/$4 .95 M358 2.50 ea.
PL258 10/8.95 M359 1.75 ea.
UG175/176 10/1 .60 Type " N" Twist on
UG255/u 2.50 ea. (RG8Ju) $4.75 ea.
UG273/u 2.25 ea. M inim um Order $25.00

Allow $3.00 min. for UPS charges

Your Ham Tube
Headquarters!

If moving, please give both your
old address and new address.

SUBSCRIPTION
PROBLEM?

• N~' York Stale residents call 1·&'l}.732-91 19.

MOVING?

between 9 a.m. and 5 p.m. EST,
Monday-Friday.

Get help with your subscript ion by
call ing our new toll free number:

If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment.

1·800·645·9559 *
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2514 Dered OrNe, 1-1-1
Knoxville TN ]791 2

Build a Better Box
Most hams cram their circuits into any old case

that's handy, but a little planning can turn
a so-so project into a masterpiece of packaging.

,

The projects we design
and build are often elec

tron ically better than their
commercial counterparts. Of
ten they just don 't seem to be
as good because we fail to
take the trouble to package
them 50 that they will give us
the operating convenience,
appearance, and safety of
commercial gear. Granted
that verv complex projects in
volving combinations of rf, af
and digital circuitrv do re
quire fancy cases and exten
srve internal cabinets to
shield one circuit from anoth
er. However, for most simpler
ham projects we can do just
as well as the factories in
mounting our electronics in
cabinets that are convenient,
safe, and attractive. And we
can save money in the pro
cess, whether we bui ld or buy
our cabinets,

There are many ways to
make good project cabinets
()( to mount projects in them,
but a number of basic ideas
can open up our imaginations
to improve our gear. l et's
take a look at some principles
and ideas that I have accum
ulated over the years. Since I
am not an expert in metal
work, all the ideas below will
work for anyone w ith no
more than two or three
thumbs per hand The basic
mechanical tasks of building
up the fina l stages of a proj
ect are not difficult, 50 if you
have some special sk ills, you
can expand on these ideas in
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ways I probably have not
even dreamt of.

Whaf s a Good Cabinet?

A good project case or
cabinet is more than an at
tractive shell to surround
electronic c ircuits. We place
our c ircuits in cases in order
to meet some very special
needs. Therefore, we should
begin th ink ing about project
cabinets even before we
bui ld the circuits to go in
them. If we are reproducing
a ci rcuit from a magazine,
the author's version m ay
give us some good ideas, bu t
let's not stop there. We will
be using the project we
build. We should design the
cabinet to meet our own
special needs, not those of
the author. There are five
major jobs for the cabinet.

Function: A cabinet must
permit the electronic pro j
ect to perform its function
effectively. In fact, the cabi
net should enhance the
function . If there are con
tro is, all of them should be
access ib le to us according
to how often we need to op
erate or adjust them. All
cont rols shou ld be well
spaced so that w e do not
maladjust one control while
using another, We must
have access to connectors
as well as controls. O f ten
used jacks and plugs need to
be where we can reach them
easily without interfering
with the con trols. If there

are meters or other read
outs, we must place them
for convenient monitoring,
O ur care in designing a case
that wi ll hold all these con
trols, readouts, and connec
t ions wil l determ ine how
useful the equipment will be
to us in the long run .

In the era of boat an
chors-when huge cabinets
fu ll of tubes provided large
panels-we could p lace al
most every control, meter,
and jack on either the front
panel or the rear lip of the
chassis base. In todav's
world of m iniature electron
ics, pane l components may
occupy more room than all
the circuitrv put together.
For many small projects, the
front and rear panels may
provide enough room for
cont rols. How ever, there is
no rule that says we have to
restrict ourselves to these
surfaces. Any surface on the
case that m akes a panel
component accessible (w ith
out creating specia l bu ilding
problems) is eligib le for use.
A new generation of com
merc ial sloping-front cabi
nets offers the builder new
options in packaging. We
can use these cases- or
home-brew equ ivalents -to
improve the basic perfor
mance of our projects.

Support: As in the begin
ning of electronics, the cab-
inetry must still support the
electronics. A case provides

surfaces to mount the chas
sis and circuit boards on or
against. Just mounting cir
cuits to get them out of the
way is not enough. We
should plan access to the
circuits for adjustment and
repair. We used to mount all
the individual parts of com
plex transceivers on one
chassis base. Todav, we tend
to use numerous subassem
blies consisting of circuit
boards and small metal en
closures, each interconnect
ed by cables To make re
pairs, we shou ld only need to
dismount one of the sub
assemblies,

The cabinet must not only
support these boards and
subassem blies, it must also
give us access to them. One
common problem for new
bui lders is the urge to strive
for excessive m iniaturiza
tion . We cram together all
the parts in minimal space.
As long as everything works
well there seems to be no
problem, but such un its are
susceptible to mechanical
shock damage. And we dare
not open the case for repairs
lest the tangle of parts and
wires engulf us. A good cabi
net supports our work neat
ly and in a way that minimiz
es potentia l damage to the
circuits.

Shielding: We have men
tioned using small metal
cases within the project cab
inet. This is just one way to



Photo A. Some- common items used in cabinet cons tru ction
(from left to right): 6-32 hardware, sheet-metal screws,
L-brackets, standoff pillars, and angle stock. In the back
ground are sections o f flashing and perforated metal.

if a ca bine t will make the
d ifference be tween a suc
cessfu l, often-used project
and one that ga the rs dust in
the corne r of the shac k, the
extra LUst is justif ied.

Over the years, we will
use many d ifferent types of
cabinets for our projects.
Some circuits will be wrapped
in commercia l cases . Others
will be pu t in one-of-a-kind
cabine ts. Still o the rs wil l go
into cases that are a combi
nation of both . The materi
a ls avai lab le a re readily
adaptable to modif ication,
and the more we perfect our
cabinetry thinking, the more
mate rial s we will d iscover to
be usefu l in packaging our
pro jects .

,
rf -

side to about 8" X B" X B".
Some cabine ts have shadow
tops tha t extend beyond the
edge of the front panel to
prevent glare from overhead
lights . Of course, the re are
the classic rack panel and
cabine t, but these a re so
large and heavy that they
have become special-pur
pose and laboratory items.
The average ham may use
them on ly if he is building a
large and heavy piece of
gear suc h as a linear amplifi
e r and power supply. Even
then, there may be better
cases to buy or build,

Some of the more recent
cabinet innovations open
new doors to imaginative
packaging, O ne line of cabi
ne ts from Te n-Tec uses a Home-Brewing Cabinets
combination of mate rials,
with the front, rear, top, and The whole idea of build
bottom dividing in uncon- ing a cabinet for a project
ventional ways. O ther cebi- may seem scary at fi rst.
nets, from a variety of man u- However, the skills, tools,
facture rs. use sloping panels and material s a re a ll fa irly
that range from near vertica l easy to acquire - if we do
to a lmost flat. A few use a not a lready have them. Pa
combina tion of slopes to tience and neatness may be
provide room for the com- the hardest items of all to
bination of key boards and deve lop, but with them we
panel controls , For most of can be success ful on nearly
these new ideas we must eve rv try.
pay a premium, and these Any number of mate ria ls
cases are usua lly accessible will come in handy in cabi
only through mai l-order net construc tion. Solid alu
sources. l ocal stores suc h as min um sheet ranging from
Radio Shack ca rl)' a li mited 16 to 20 gauge (.05" to .03")
num ber of cases, mostly for is the most common mater i
sma lle r pro jects. However, a l. Steel in 18 to 22 gauge
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skills. Touches of wood fram
ing on the cabine t will hu
man ize meta l boxes. Some
simple masking and spray
painting can customize a
projec t. You can eithe r
match the general appea r
ance of the commercial gear
that forms the nucleus of
the shac k or you can express
your own personality in your
cabinets. In fact, with a few
custom touches you can
add some fun to the fu nc
tion of your pro jects.

Safety and Security: The
last -but not least -ma jor
job for the cabine t is to
make our projec t safe for
ou rselves and others who
enter the shack. We en close
e lectronic circuits in ca bi
ne ts fi rst to protect people
from shock and othe r haz
a rds, and only second to
protect the c ircu its from
people. Even todav's low
voltage solid-state circuits
hold potentia l for human
harm if care lessly handled.
Some people are more sensi
tive than others to e lectrical
currents, so we should never
assume that 5 to 12 volts is
safe enough for open cir
cu itry. Adults a re curious
enough, but children simply
cannot keep their hands out
of things. We need to think
not only about the case it
self, but about current-ea r
rying connections as we ll .
The pro ject cabinet, when
all is said and done, can be
an expression of love and
protec tion for the peopl e
a round us.

A little thought to these
requirements for cabinets
will hel p us selec t or design
just the right case for our
current project. There is a
large number of commerc ia l
cases on the market. Some
are traditiona l cabinets with
front and rear pane ls tha t
detach independently. Oth
e rs make use of fewer metal
pieces by fa nn ing the bottom
and top from two U-shaped
pieces of aluminum or steel.
Painted and un painted utili
ty boxes come in sizes from
just over an inch on each

keep circuits isolated from
each other when there is
danger of an undesired in
teraction . A digital readout
in a transm itter requires care
ful isolation . Vfos need iso
lat ion from both e lectrica l
and mechanical interaction.
Other circuits may requ ire
less shielding; an a luminum
sheet used to support a cir
cuit board may also supply
a ll the necessa ry shielding.
We must a lso watch out
for interconnec ting cables;
keeping the signal leads
short, direct, and shie lded,
The power-supply lines, tra
ditiona lly cabled together
and run around the perim
eter of a chassis or cabinet,
a re susceptible to signa l
pickup and transmission.
We need to use care not on
ly to bypass a ll power leads,
but also to route them where
they can create the fewest
problems.

A good project cabinet
must make room for all
these adjuncts to the circuit
ry. Without room for sh ield
ing and isolated cable runs,
even the best ci rcuits are
likely to give us surpris ing
and undesired results. Size is
not the only factor. A cabi
ne t must provide surfaces
that can support shie lds and
subcases and permit good
metal-to-metal contact to
ensure a common ground
for the projec t. Not a ll pro
jects require suc h attention
to shielding. Many circuits
are to ta lly noncritical in this
regard , and thus can live
comfortably in non-meta l
environments . Some thought
to shie lding will go a long
way in our effo rts to select
the righ t cabinet for the job.

Appearance: A ham proj
ect is a work of pride. You
should dress up you r proi
ect so that even if shack
visitors cannot see the magi
cal e lectronic innards, they
can appreciate the external
workmanship. Care and neat
ness with cabinet construc
tion and le tte ring add to
both fun ction and appear
ance. You can Improve ap
pearance without special



"""n
J'" - ~ __

, ---~---

chassis to serve as the front
panel. Then, for a she ll, cut
and bend perforated alumi
nu~ . Use &-32 nuts and ma
chine sc rews to secure the
seams of the alum inum.
Then fasten the shell to the
chassis with no 6 sheet
metal screws. The shell
forms a shadow Iip over the
panel. Although the shell
will not withstand physical
abuse, there are many appli
cations where thi s construc
tion work s well. We ca n
stiffen the edges by adding
common 3/8" angle brack
ets (avai lable at radio-parts
shops) every few inches at
the bends, sea ms, and espe
cially near the corners .
(Photo B shows a sma ll
home-brew CW transmitter
that uses this tec hniq ue .)

For both these cases, you
need on ly heavy shears, a sa
ber saw, and a hacksaw. Cut
ting work is easier if you
damp your work to a bench
or another so lid su rface. A
bench vise to hold the angle
stock for cutting is recom
mended, but you can use
clamps to hold it to the edge
of a bench. Cutting will al
ways leave burrs and sharp
edges: bevel them with a
fi le.

Si nce all these operations
leave handprints on the met
al surface, you should think
about painting the finished
product. There are so lutions
which clean aluminum, but
the simplest procedure may
be to use very fine (()(X)) steel
wool on the surface and
then spray paint it. Use sev-
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Fig. 2. A perforated-aluminum shelf for chassis and panel.

The actual process of
making a cabinet is not diffi
cu lt. l et's look at several d if
fe rent styles of cabinets we
can make in ou r shops o r
even on the kitchen table.
We will need a few tools in
addition to those we keep in
the shack. Here is a list:
• Hacksaw
• Saber saw with sheet
meta l b lade
• Sma ll metal brake
. 1/4- or 3/8-inch electric
drill and bits
• Scrap wood, e.g.. a few
feet of 1 x 4 pine or fir
e Clamos (to ho ld meta l to
the wood or brake)
• Files: flat and ha lf-ro und
in several sizes
(This list assumes that the
usual co lle ct ion of sc rew
drivers, pliers, and other
common household tools
a re avai lable.)

We can make some cabi
nets without bending a
piece of metal. Fig. 1 shows
the general idea. Using 1/2"
or 3/4"-wide aluminum an
gle stoc k available at metal
shops, we can cut the pieces
for a cabinet frame. The de
tail in Fig. 1 suggests how to
cut the ends of the stock to
bolt pieces together with
&-32 or 8-32 hardware . Cover
the frame with solid- or per
forated-a luminum sheet. de
pending upon the needs for
each surface.

Fig. 2 shows a simila r use
of perforated aluminum
where a chassis base sup
ports the project circuitry.
Attach a 1&- or 18-gauge
piece of aluminum to the
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only will you find plastic
cabinets in radio-parts stores.
but you also will find them in
five-and-dimes if you learn to
look. Kitc hen supply, house
hold goods, and home/office
supply departments carry a
va rie ty of plastic boxes and
enclosures, many having
just the decorative touches
to make your project attrac
tive. If you do not need the
cabinet to serve both as a
shie ld and as an enclosure, do
not overlook these sources.
Similarly, if your cabinet
does not have to double as a
shie ld, wood is an attractive
cabinet materia l (as a look
at any antique radio will at
test). Do not be afraid to try
some thing different, even if
commercial manufacturers
have turned away from such
techniques for econormc
re asons.
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has the same thickness
range but is harder to work
on without tougher tools.
Metal shops in your local
area may be able to supply
small quantities of sheet
metal fairly inexpeosivelv. If
you get to know- the shop
people, they ca n give you
good advice on working the
materia l. Perforated alumi
num is available from some
hardwa re stores and makes
a good shield at lower fre
quencies. It is thin enough to
work by hand, but it will not
support controls , Aluminum
flash ing is a lso very thin and
workable and makes good
subassembly e nclosures and
solid she lls. Bui lding-supply
stores usually stock this, and
it can be cut with heavy
shears:

Metal is not the only good
material for cabinets. Not

PhOfO B. A CW fransmitter using a home-brew panel and per
forated-aluminum shell around a commercial chassis base.
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Fig. 1. A simple cabinet frame, covered with sheet Of perfOfat
ed metal.
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Photo C. A metal-bending brake in action; note the use and
position of clamps and the method of opera tion.

Photo D. Two power supplies. One of these look-alike un its
has a home-brew sheet-aluminum panel (U~shaped bottom
piece).

e ra! verv thin coats rather
tha n the one thick coa t tha t
inevitably runs , If you use
just one or 1\\'0 passes of a
pressurized can oi spray
pain t for each coat, you can
build up a textured surf ace
in about five to seven quick
drying coats. A la rge ca rd
board OOXmakes a good dis
posable pa int station to
catch the excess spray. Of
course, delay a ny painting
un til you have done all the
necessary d ri lling and cut
ting on you r panels.

So far, we ha ve not used
the meta l-be nding brake .
Be nding brakes a re simply
devices for making long,
even bends in sheet meta l
Small cast-aluminum ha nd
brakes for tight-meta l work
are ava ilable for about $25,00
from mail-o rder tool supplt-

ers. If you have large r work,
you may wa nt to pay a me t
al shop to make the bends
ior you with Its sophisticat
ed heavy-duty equipment.
For sma ll al uminu m cases ,1<,

well as shields and plates
that require a mounting lip,
the light brake is ha ndy. The
bra ke usua lly has a clamp
ba r to hold the metal in
place . As Photo C shows, the
movable part of the brake
bends the me ta l sheet even
ly. Use steady force on both
leve rs in order to bend the
me tal smoothly . The clamp
ba r usua lly will permit you
to bend the metal slightly
more than 90° so that the
metal re turns to a true right
angle whe n you release
bend ing pressure.

Ta make a box, design
two If-s haped pieces. You

can add a Iip to the bottom
piece in order to seal the box
with sheet-metal screws. o r
you can add lengths of alu
minum angle stoc k to re...
ceive the closure screws.
Fig, 3 shows the unbent and
bent pieces , Use 18-gauge
a luminum which works easi
ly a nd provides good sup
port for small projec ts. If
you examine mexpenstve
commercia l e nc losures, you
will discover that they are
designed in almost exactly
the same way. Add holes for
contro ls and connec tors, a
coat or two of pain t, and
letter ing to ide ntify the
knobs - a nd the e nclosure is
complete,

Fig. 4 shows a slightly
more am bi tious box with a
shadow top and lips on sev
era l sides to receive sheet-

metal sc rews, This enclosure
requires severa l bends per
piece. Make the IJp bends
first. Then cu t from scrap
al um inum or steel stoc k a
special clamping bar to fit
within the lips so that you
can make the la rge bends
Note that the lips do not go
all the way to the ends of the
pieces so they will no t in
terfere with the large bends,
This box provides a tighter
electrical shield ior the cir
cuits inside.

O tten. you do no t need to
construc t an enure ca bi net.
As time moves on, you will
acc umu la te old cabinets
irom projects that have out
lived their usefulness . One
or more pieces of an e nclo
sure may be in e xce llent
shape. You need only re
place the parts which have
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Fig. -I. A more complex version of the cabinet in Fig. 3.
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leads and components suc h
as fuse holders that extend
far behind the panel. Decide
in adva nce whether fuse
changes might be regula r (as
in a bench supply) and
choose a panel fuse holder
or a chassis clip accord ingly.
• Remember that subas
semblies have three dimen
sions. Do not plan with a sin
gle drawing, but sketch you r
cabinet layout from all
angles. Trial-fit components
into the cabinet before
freez ing your design.
• Be su re all exposed te r
minals inside the cabinet
will be free and clear of pos
sible short circuits .

The list is not com plete
but is lo ng e nough to give
you an ide a of what can go
wrong in the absence of
proper planning. I have
made each of these mis
takes at least once. (A few
more embarrassing errors I
have omitted from the list.)

Draw your d rilling a nd
cutting plan o n the cabinet
pieces using a center punch
to mark a ll holes. I generally
begin cutting using the
smallest d rill bit that corre
spends to a hole, usually a
1/8" hole fo r 4-40 machine
screws or a 9/64" hole for
6-32 hardware . Use a dri ll b it
one size sma ller for sheet
metal screws. Then en large
the holes as needed. Mod-
ern miniature controls re
quire 1/4 " mounting holes,
so a 1/4" c huck in an electric
drill will do most of the work.
Howe ver, some controls re
qu ire 5/1 6" o r 3/8" holes,
and o lder toggle switches re
quire a 7/16" hole. A hand
reamer readily enlarges
holes in a luminum. Since
most of these tools have
thin 'l-bar handles, wea r a
work glove to relieve hand
fatigue .

For holes larger than
about 3/8" , we will need
other tools. Chassis punches
usua lly require a 3/8" hole
for their cent ral shaft (for
punch sizes up to about
1-1 /2" diameter). We can cut
la rge r circular holes with
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to a half inch inside the cabi
net, wh ich wo uld jam c ircu it
boards o r short o ut wiring.
• Beware of controls and
jacks that come too close to
closure sc rews.
• leave room for finger ac
cess to any interconnections
between subassemblies. Al
low for in-line connectors if
yo ur proje ct uses them.
• Allow clear an ce between
subassemblies no t o nly for
mai ntenance, but a lso to
compensate for minor inac
curacies in cabinet cutting
and d rilling.
• l e ave cle arance fo r con
tro ls o r sw itc hes and for
their connect ion terminals
When laying o ut a panel, it
is easy to forget that a con
trol extends behind the pan
el as well as in front of it.
Plan your panel by the con
trol size, not by knob diame
te r (unless the knob is bigge r
than the cont rol).
• Even in low-vo ltage proj
ects, use care with lethal ac

I
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ommend that you wear
gloves, since burrs a nd
freshly-cut me tal edges w ill
cut skin very easily. Keep
your tools clean and sharp.
Dull tools are more danger
ous because they slip more
easily. Finally , keep your at
tent io n focused A du ll or
tired mind can be the most
dangerous tool of a ll.

Before cutting a cabinet
panel, make several sketc h
es of your desired cabinet
layout to be sure all the
holes you cut will be exactly
whe re you want them. Paper
is much chea per than ruined
cabinets. In draw ing your
layout, there are a number
of matters so obv ious that
every builder overlooks them
occasionally. Here is a start
er list. Your (MIn mistakes
over the years will give you
addit iona l entries.
• Be sure to leave clear
a nce inside the cabine t for
closi ng screws. Some sheet
metal screws can extend up

Photo f.. A hybrid cabinet using a chassis base and wood end
pieces to support a hOll1e-brew CW keyboard.

All of these tools are
available from major parts
supplie rs or hardware sto res.
As with all metal work, be
safety conscious. Clamp your
work to a solid base . Wear
safety goggles to keep chips Fig. 5. A hybrid cabinet using a chassis base with wood end
out of your eyes . I also rec- pieces.
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too many holes in the wrong
places. The original piece
serves as a perfect guide for
bending a new one. Photo 0
shows two power supplies in
ident ical boxes. One supply,
however, has a home-brew
aluminum bottom to go
with the dark top left over
from a dead project. From
the photo. I cannot tell
which is which .

Fig. 5 is an example of hv
brid home-brew cabinetry.
The cabinet is a common
chassis base. The bottom
plate is perforated alumi
num. With a coat of paint
and cutouts, this unit holds
a CW keyboard The decora
tive wooden end pieces.
sta ined and va rnished to
matc h othe r furni ture in the
shack, are a lso fun ctional.
By screwing the chassis to
the end pieces at an angle.
the unit provides a sloping
panel to matc h the key
board slope. Yet the entire
cabinet costs le ss than a
quarte r of the price of com
parable commercial key
board cabinets. Photo E il
lustrates the finished unit

Panel Work

Now that you have a cabi
net, whether home-brew or
commercia l, the next step is
to make the cutouts for con
trols, connectors, and re ad
outs. This job requires a bit
of planning and some pa
tience. There are a number
of additional tools that will
ma ke the job easier:
• Circu lar hole cu tters for
your electric dri ll, 1-1 /2" to
3" diameter
• Nibbler
e Chass ts punches, 1fT to
1-1/4" circular, plus other
shapes as needed
• Center punch
• Hand reamer, 1/2" maxr
mum diameter



Photo F. An ultrasonic bug chaser with the circuitry mounted
against the rear cabinet waif.
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built up your c ircuits on
some appropriate surface
(printed circuit boards, perf
boards, terminal strips mount
ed on board or metal, or a
chassis) you are ready to
mount them in the cabinet.
However, there are two
planning questions we have
not yet asked. How will you
mount them? Where will
you mount them? There are
many good answers to both
questions, and you r job is to
select the right answer for
your project.

Support: Every piece of
circuitry deserves a stable
and secure mounting to
guard against movement in
side the cabinet. The ad
va ntages are obvious. Move
ment pe rmits physical dam
age and shorts among the
wires . Manufactu rers en
case microcircuitry in epoxy
to stabilize all connections
and prevent parts from mov
ing relative to each other.
We should do no less inside
our cabinets, although we
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modern plastics will with
stand careful drilling. If you
need a panel full of large or
unusua l holes (for meters
and such), try re placing part
of the plastic case with a
metal panel.

Plastic, of course, pro
vides no shielding for cir
cuitry. Aluminum flashing,
howeve r, can provide inter
nal shie lding beneath the at
tractive plastic exterior. Fig.
6 shows an example of flash
ing which is cut and bent to
form a shie ld for a subas
sembly inside a plastic case.
Thin shielding works as well
as thick metal, and the com
mercial trend seems to be to
save money by using plastic
for structu ral duty and the
thinnest metal (including
foil) for shielding. The ease
of working with lighter rna
tertals suggests that com
mercia l practice may hold a
few lessons for ham builders.

Mounting the Circuit Boards

Assuming that you have

need not go to the extreme
of fil ling the case with
epoxy. Screws will do nicely,
as will a few othe r tec h
niques.

Access: As noted when we
looked at cabinets, subas
sembly mounts shou ld leave
us room to connect and ser
vice the modu les. However,
access is not just a matte r of
leav ing enough room for
work . It is also orienting the
subassembly to make the
work convenient. Be sure
trimmer pots and other con
trols point in a direction that
allows easy adjustment. Do
not create tiers of c ircuitry
boards without a method of
easily removing the top lay
e rs. Modu lar design holds
many advantages, but it can
lead us into many snares if
we do not plan carefully.

Isolation and interaction:
How we position subassem
blies within a case can deter
mine the degree of interac
tion between c ircuits. Two
boards face to face are
more likely to interact than
two at right angles to each
other. Placing audio circuits
close to an unshielded pow
er transformer is a good
method of ensu ring ac hum
in the output. Oscilloscope
tubes use mu-metal shields
and distant placement of
power transformers to pre
vent magnetic deflection of
the scope beam. Vfos and
othe r osci llators in receiving
and transmitting circuits re
quire fu ll-scale shielding
and isolation from circuits
that are like ly to produce
SpUriOUS mixing products.
These examples should spur
you to think ca re fully about
the relative positions of al l
subassemblies in order to
avoid unwanted inte rac
tions.

Heat: Even solid-state cir
cuits generate heat. Power
supply components and pow
e r-amplifier transistors are
now the main heat sources,
but even mic ropower cir
cuits require a little breath
ing space. Since hot air rises,
leave a vertical path for its

Fig. 6. A simple internal shield made from aluminum flashing. climb into the wo rld outside
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drill-driven hole cutters (or
hole saws, as they are some
times called). Starting with a
small (1/8") pilot ho le, these
cutters dri ll a larger guide
hole and cut out the full -size
hole with a heavy circu lar
sawtooth fixtu re. To keep
the metal from tearing as
the saw cuts th roug h, clamp
the panel to a scrap of
wood. If possible, use a
slow-speed drill and keep
the work cool with a drop or
two of oil.

You can cut square or
odd-size holes with a nib
bler, a hand cutter that takes
a 1/8" x 1/4" bite of metal at
a time. Panel cutouts usual
ly requ ire a 5116" sta rting
hole. Then a steady hand
and patience will pe rmit
a fa irly accurate cutout.
Leave just a bit of metal for
filing. In fact, all cutting
tools leave burrs and edges
that you will want to file
smooth . Filing is a boring job
and there is a temptation to
cut burrs out with a pocket
knife. However, to avoid
nicks and panel scratches as
well as to achieve perfect
holes that precisely fit the
components, use round and
ha lf-round files a long with a
good bit of patience. Be sure
that the burrs are gone
because they can cut the
plastic cases of panel in
struments (suc h as meters),
and they will affect the way
metal panel components fit.

Many of these same tips
apply to work ing with plas
tic, although a few special
cautions are in order. Plastic
in the early days was often
so brittle that d ri ll ing shat
tered it. Today's plastics are
more va ried, tougher, and
better suited to serving as
cabinets fo r e lectronic proj
ects. The soft plastic used
for test-bench instrument
cases drills wel l. You can cut
large r holes often by starting
with a smal ler hole and
whittling it to true size with
a sharp knife. These tec h
niques do not usually work
well with more brittle plas
tics. Punching and nibbling
are out. However, most



boxes to cabinets or chassis,
as do ca re fully placed sheet
metal screws. Even panel
controls protruding through
the subassembly box can
supp ly a good hold for light
circuitry. Howeve r, we do
not always need hardware
since a little foam material
can hold a c ircuit boa rd in
position if we are careful not
to stress any tall or fragile
components. This techn ique
is often useful with plastic
enclosures or small subas
sembly boxes.

Each of these techn iques
has its advantages and lim
ita t ions . Circ uit-asse mbly
weight, the need for inflexible
mounting, requ irements fo r
shie ld ing, and other facto rs
determine the right mount
ing for each circuit. Also,
where the circu it belongs in
the cabinet has a bearing on
the mounting me thod you
choose.

The fi rst idea to throw
away is that you must bolt
your circu it board or chassis
flat to the bottom of the
case . This holdover from the
da ys of tubes and chassis
bases has on ly limited appl i
cation today. It a pplies to
power supplies and other
circuits using heavy corn
ponents . lighter circuits can
mount against almost any
surface of the cabine t and in
almost any orientation. Some
of the photographs may be
suggestive of the possibilities.
Photo F, the ultrasonic bug
chase r, shows the circuitry
board mounted against the

.·40 Cl'l 6 ·12
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These are numerous expe ri
menter PC boards equipped
with fingers to fit PC-board
sockets. These sockets mou nt
on rails to clear their term i
nals; however, you can place
them on standoff pillars to
mount on the bottoms. sides,
or backs of cabinets. Lbreck
ets provide a convenient
method of mounting light
circuit boa rds, Two boards
secured back to back with
standoff pillars provide fou r
Lbracket feet. This mount
ing will be more sta ble and
wil I ca rry more than twice
the load of a single pa ir of
Lbrackets. A simple adapta
tion of this tec hnique pro
vides a shie ld betwee n the
circuits in the form of an
18-gauge a luminum plate
wh ich attaches to the cabi
net surface .

Fig. 9 shows some simple
methods of mounting subas
semblies , I-brackets and
6-32 hardware secu re sma ll
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Fig 7. Three methods o f mounting cecuns to chassis or
plates: terminal strips, chassis cutouts, and standoff pif/ars.

of the more common tech
niques.

Fig. 7 shows some of the
more common techn iques
to use with a chass is base or
flat metal plate. Point-to
point wiring using term inal
stri ps bolted to the chass is
or plate is still a handy con
struction method for man y
projects. Perf board and PC
boa rd circuits can be mount
ed in chass is cutouts, with
6-32 hardware to secure the
boards at the ir corne rs. If
you do not wan t to cut the
chassis, you can mount
boards on pillars that a re
long enough to ensure clear
ance for al l the te rminals on
the board , This method has
the addit iona l advantage of
providing a shield between
the boa rd bottom and wiring
on the other side of the met
al plate.

For mounting boards in
side a ca binet, Fig, 8 offers
seve ra l common methods.

the case. Add a few ventila
tion holes to cabinet bot
toms so cool air can replace
the hot air. Consider mount
ing power transistors on the
rear wa ll of the cabinet with
suitable heat sinks, but be
sure the compone nt cases
will be electrically safe.
Every degree a bove room
temperature is an unneces
sary stress on components.
Trapping hot air around
components can shorten
lives and, of course, they
will die just when you most
want to use the c ircuit.

Lead length: Wherever
possible, avoid long signal
leads be tween subassem
blies or between panel con
trols and boards. Where you
must use long signal leads,
shie ld them. Many newer
designs a re replac ing signa l
leads to controls with spe
cia l c ircuits that permit con
trol leads to ca rry only de ,
How you mount your subas
semblies will determine how
long the leads need to be
and where on the subas
sembly the lead terminals
should be. There are many
projects in which these con
side rations are noncr itical•
but be sure of this fac t be
fore you pe rmit a maze of
long leads to run between
boards.

With these thoughts in
mind, we can tackle the
hows and wheres of mou nt
ing your c ircuits inside the
case. How to mount a cir
cuit depends upon its con
struction and what sur
rounds it. let's survey a few
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Fig. 8. Four methods of mounting circuit boards: PC-board
sockets, L-brackets, double brackets, and shield plate.
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Fig. 9. Three methods o f mounting subassemblies: t -tveckets.
panel nuts, and foam.
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Photo C. In terior of a power supply showing two methods of
circuit mounting: horizontal for heavy components and vert~

cal for light control circuits.

Photo H. A receiver filter using a combination of mounting
methods: horizon tal for the power supply, front-panel mount
for a counter/readout circuit, and PC-board sockets for sig
nal-processing circuits.

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

Address _

any means. Rf circuitry, of
cou rse, will require more at
tention to shie lding. This
may lead you to construct
subassemblies by so lde ring
togethe r p ieces of do uble
sided copperclad board or
to provide solid or pe rforat
ed-aluminum covers for var
ious parts of a project. Me
chanica l sensitivity may re
quire the use of heavier ma
terials for subassemblies,
such as cast-aluminu m box
es . In addition to the mate ri
a ls and hardware we usually
assoc iate with amateur ra
dio, the world is full of
th ings that may come in
handy as insulating pillars,
subassemb ly boxes, and a
whole array of other he lps
arou nd the shack. Among
the items hams have used
are ca ns (coffee, beer, and
fi sh). plastic bottles, p lastic
pa rts fro m household items,
bathroom products, packing
mate rials, plumbing fixtures
(both copper and plastic),
and alum inum gutte r. The
possib ili t ies are end less.

Provid ing a ham project
with a cabinet and mounts is
a task for both your imagi
nation a nd your good sense.
This article has looked at
some of the good-sense ..ba
sics of the matter. How
much you improve upon
the m to make a better or
more perso nal project is left
to you r imagi natio n.•

These illustrations do not
exhaust the possibilities by

combination of methods. The
power components mount o n
a board supported by the
cabinet bottom and pill ars.
The control circuitry mounts
vertically at one end of the
cabine t, with two boards
back to back supported by
fo ur Lbrackets. Each board
d ism oun ts inde pendent ly
for e asy se rvicing. In Photo
H, the still more com plex
rec eiver-filter pro je ct, we
see even more methods at
work. Again, the heavy power
supply mounts horizon tally
in the middl e of the case for
weight balance . Against the
front panel is a perf boa rd
cou nte r and LED c ircuit,
mounted via standoffs to
the threaded beze l mount.
This system made a single
unit out of an e ntire section
of circuitry. The re main ing
circuits a re o n two experi
menter boa rds that plug into
PC card soc kets mounted on
pillars to the rear of the cab
inet. (I removed o ne card to
show the va riou s subas
sernblies.I With this system,
servicing and revising the
circu its is sim ple. The plug
in ca rds pop o ut for work o r
to give roomy access to the
rema ining boards. The re
sult ing project is still very
o pen, allow ing good air c ir
cu lat ion and circ uit isola
t ion .

the case. The position of the
circ uit makes re moval for ser-

. . . .
vicmg or revision an easy
matter. In addition, there is
still room inside the case for
circuit additions which might
go on small boards vertically
mounted to the cabinet bot
tom with L-brackets.

Photo C shows anothe r

Cily State Zip _

Please delete m y name from mailing Ibis sen t to other
companies or organizations.

bac k wall of the case. The cir
cuitry for this project, includ
ing the small power supply,
was light enough not to stress
the cabinet wall. However, it
was heavy enough to require
corner pi llars rather than
l-brackets. The back-wa ll po
sit ion meant that there was
no need to dri ll the bottom of
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Rich Wurtz inger K9RLF
1140 S, Taylor Avenue
Oak Park IL 60.104

Super Surplus Surprise
It's super: 50 Watts on 160, 80, 40, and 30 meters!

It's surplus: That means inexpensive!
It's the GRC-9: Still surprised?

Photos by Chris Wurtzinger

Photo A. The home-brew power supply is on the left. The
CRC-9 is on the right.
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The need for a low-cost
rig for the new Nov

ice - for Field Day or camp
ing tri ps or just as a spare
rig-has surfaced in the
life of eve ry ham. Here is
an answe r to al l those
needs and at a price you
can' t ref use!

The GRC-9 covers the
upper portion of 160 me
ters, all of 80 and 40 me
ters, and the new 30-meter
band. It w il l operate w ith
almost any antenna you
can conceive of. I haven' t
t ried the prove rb ial bed
springs, but they probab ly
could be loaded up!

The rig w ill operate CW,
M CW , and AM. The la st

- - - -

two a re so rt o f " who
cares," but the CW is FB
(up to 55 Watts input) with
vfo o r crystal, ful l break-in,
high/low transmitter pow
er, and receiver nett ing.

This rig was designed for
the m il itary for tac t ic al
communications over dis
tances greater than can be
covered by the usual han
die-ta lkie or backpack FM
gear commonly used. The
manual specs up to 30
miles on grou nd wave .
Now you show me a ham
who works grou nd wave on
40 or 30 meters!

For ham use, it is reall y a
CW rig, and not a bad one
at that. It is complete in

one package except for
power supplies. The power
input to transmi tter will de
pend on the PA B-plus you
use. The B-plus can be any
thing between 400 and 600
volts. The rig uses a 2En as
a f inal. This is an instant
heating 807. The f inal is
suppressor-g rid modulated
for AM and MCW.

The tube lineup for the
t ransm itter is a 3A4 for vfo
or crysta l osci llator, a 3A4
doub ler , and the 2E22
f inal. There is a vfo posi
t ion and two crysta l posi
tions for each of the three
ranges, There is also a OC3
150-V re gul ator in the
tra nsmitter. It is used for
both the t ransmitter and
the receiver B-plus .

The receiver consists of
a 114 ti, 1RS mixer, 114 f irst
i-f , 1R5 i-f/ca librator, 1SS
2nd detector first audio,
1R5 bfo. and a 3Q4 audio
outpu t.

The manual specs the re
ce iver sens itivity at 2 m i
crovo lts for CWo I mea
sured about 0,9 microvo lts
in the 80- and 4Q-meter
bands for a 10-dB signal-to
noise rati o. The minimum
detectable signa l was ap
proxim ately 0 .15 m ic ro
volts (3-dB signal-to-noise
ratiol.

The recei ver can be op
erated from batteries. The
receiver requires a 90-vol t
B battery and 1.4 vo lts at
0.5 Amps; a no. 6 dry ce l l is

recommended for th e fi la
ments.

I bought my rig from Fair
Radio in lima, O hio, fo r a
total of $60.00, w hich in
cludes the rig ($39.95), the
manual ($8.50), and the
power connector ($4.00).
The balance was UPS. The
home-brew power supply I
made came from the junk
box, but Fair has a suitable
power t ransformer and fil 
ter choke for about $10.00
total. The w hole power
supply shouldn't cost an
other $25.00. Now where
ca n you get a 50-Watt,
four-band CW portabl e(?)
t ra nsce iver today f or
eighty-five bucks?

Powering the Rig

The military had several
power supplies for power
ing the rig. First was the
P.P. 237 vibrator supply for
6- , 12- , and 24-V-dc input;
sim ilarly there is the DY88
supply which also runs off
6, 12,or24V de. The DY1 05
runs only on 24 V de. P.P.
327 is the 120-V-ac supply
and the neatest of all is the
GN58. The GN58 is a hand
c ranked generator whic h
wi l l power the rig at some
what reduced power out.
This rea l ly goes over great
with the jr. ops when they
are pressed into service on
Field Day. (M ine was actu
ally disappointed when t
didn 't buy one!) O nly the
GN48 was listed as avail-



• Receiver
Sensitivity:

Mil Spec 2 uV CW, 10uV AM
for 10-dB stqnal-to-notse ratio

Measured 0.9 uV CW (7 MHZ), 3 uV (7 MHz) AM
0.8 uV CW (3.7 MHz), 3 uV (3.7 MHz) AM

network when cont ro l A is tems that can be put to-
in the Reel position. Th is is gether for portable work
the second-best antenna are usual ly poor because
co nf igurat ion to use w ith of relatively high res is-
thi s set, the dipole/doublet tance. When d rivi ng a low-
being the best. W ith the rig Z antenna, the 12R losses
driv ing t he high-imped- are high in the ground svs-
ance point on the antenna, tern. thus wasting power.
the antenna current is low The Whip position per-
(vo l tage at feed point is mits using an antenna 16 to
high, however) and the 20 feet long aga inst a good
ground losses in a poor ground.
ground system wil l be mini- As I noted before, a low-
m ized. Most ground svs- resistance ground is neces-
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• Calibration Accuracy
The mil spec calls out ± one calibration mark on any band. J

never found more than two fiducial line widths of error in the
ham bands. The receiver has a "netting" capability to permit
setting the transmitter frequency exactly to the signal being
received. There also are separate volume and rf -qaln controls,
a bandswitch, and a dial-light push-button for lighting the dial
lamp when necessary.

• Power Requirements
Transmitter:
B+ (final) 400 to 600 V dc @ 100 mA
B+ (MO &X2) 105V dc @50mA
Filament: 6.3 V dc @ 2 Amps regulated
Relay: 6.3 V dc @ 0.5 Amps
Receiver:
13+ 9Ot0150Vdc @18mA
Filaments: 1.4 V @ 0.5 A
Output Power: 90 mW @ 10% distort ion
Outpul lmpedance: 250 Ohms or 4k Ohms

Specifications
• Frequency coverage 2-12 MHz In three bands:
Band 1- 2.0 MHz to 3.6 MHz
Band 2- 3.6 MHz to 6.6 MHz
Band 3- 6.6 MHz to 12.4 MHz
• Calibration marks are every 20 kHz on bands 1 and 2, and
every 50 kHz on band 3 on the receiver dial and the transmitter
calibration chart.

• Frequency Stability
Transmitter frequency stability is ± 0.02% for supply varia
tions of ± 10%. Nominal final input is 50 Watts with a sec-vert
supply. Receiver stabili ty is not scec'o, but varying the
receiver B supply ± 10% on CW did not take the signal beat
note out of the audible range.

• Transmitter Power Output
Transmitter power-output switch at High and Low positions:

Mil Spec (High) 15 Walts CW, 7 W AM
(Low) 5 Watts CW, 1 W AM

Measured at 3.7 and 7.1 MHz into a SO-Ohm load:
(High) 28 W CW, 16 W AM
(Low) 9 W CW, 4 W AM

Measured
2.9 kHz
10 kHz
23 kHz

Mil Spec
3.5 kHz maximum
12 kHz
30 kHz

• Bandwidth

6 dB down
20 dB down
60 dB down

l ator c urren t- l im it ing re
sistors.

Before turn ing power on
with the rig , check the pow
er supply alone. Set R1 , R2,
and R3 for maximum resis
tance. Th is is very impor
tant or you w ill blow the
tube f i la ments or the OC3.
The relay output should be
about 12 V de. no load.
The t ransmitter f i laments
shou ld read 6.3 if R4 poten
tiometer is set right. If you
don't read 6.3 on the tran s
mitter fi lament l in e, set R4
for a 6.3-V-dc output.

Connect the power sup
p ly to th e CRC-9 and turn
the supply on. Then set the
cont ro l E to Standby. Plug
a pair of phones into the re
ceiver phone jack. Th is
turns the receiver on. Mea
sure the 1.4-volt l ine and
adjust R3 for 1.4 V dc on
th is line.

Then ad just R1 for 20
mA through R1 with con
trol E sti l l in Standby. Now
turn cont ro l E to Send.
Check th e 6.3-V-dc t rans
m itter-filamen t output to
make sure it is sti ll 6.3 V . If
it is not , carefull y adjust
R4 for 6.3-V output. Check
the 1.4-V output again. It
should read 1.4 to 1.5 V in
both the Send and Standby
positions of con t ro l E. St ill
in the Send position , adjust
R2 for 50 mA through R2 .
Thi s com pletes the power
supply ad ju stments.

At this point, attaching
a n an tenna t o th e rig
shou ld permit rece iv ing
the ham bands and the 5-,
6-, and 9.5-MHz shortw ave
broadca st band s. T h is
brings us to the next and
perhaps the most im por
tant point -the antenna.

Antennas

As I mentioned, the rig
has a built-in a n te nn a
m atching network . The ci r
cu it wil l match an endfed
half -w ave longwire. a six
teen-to-twenty-foot wh ip,
or a half-wave dipole.

For longwires. a full half
wave-long co nd uc to r is
endfed by the matching

ab le in the Fair Rad io
catalog .

None of the reasonable
power sup plies is avai l
able , so I home-brewed
one. The schem at ic in Fig.
1 shows how simple it is.
The supply wi ll provide
power for 12-V-dc portable
operation and 120-V-ac op
eration in the shack.

For portable operation,
the 12 volts for the fila
ment regu lator and relay
supply come direc t from
the battery. The pl ate sup
ply is powered from a 12-V·
d c-to-120-V-ac 60-Hz in 
v er te r. The requ irements
are about 100 Watts total
f rom the inverter. There
are a number of camping
inverters whi ch will f i ll the
bill. Another possibility is
one of the l ittle gasoline
eng ine-d r ive n ge ne ra to rs
to prov ide 120 V ac for all
the power requirements.

The pow er su p p l y i s
shown in Photo A, next to
t he rig. No special precau
t io ns in b ui ld ing i t are
needed. Th e power tran s
former and f ilter choke are
availa b le from Fair Radio.
However, any power tran s
former giving 600 to 900 V
ac center-ta pped at 200
mA, 6.3 V ac at 3 Amps or
more, and 5 V at 3 Amps
will serve adm irably. The
choke should be 8 to 12
henrys at 150 mA.

Us i ng the spec ified
transformer and choke, th e
outputs will be: B-plus f inal,
+ 560 V @ 100 mA; Bplus
(send), + 105 V @ 50 mA;
B-pl u s (sta nd by). + 10 5
V @ 20 mA; fi la ment trans
m itter, + 6.3 V de @ 2
Amps; fil ament receiver,
+ 1.4 V de @ 0.5 Amps;
relay, + 6,3 V @ 0.5 Amps.
Note: Only one 105~V re
quirement is used at one
ti me; neve r both at on ce .

The "send" rating is for
when the tran sm itter is
working and th e "stand by"
is for when only the receiv
er IS on,

Co nst ruct io n is st raight
forward. The only adjust
ments are the voltage-regu-
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Photo 8. Rear view of the receiver with tube shield o ff.
Note output Z switch on left side of chassis.
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When using the long
wire, it may be difficult to
get a good ind icat ion. In
th is case, disconnect the
ante nna and quick ly tune
the matc hing network for
maximum glow of ind ica
tor B. Then reconnect the
ante nna. Do not keep the
tra nsm itter key ed more
than 15 seconds under the
no-antenna condition , or
damage wil l occur to the
2E22.

If a multiband vertical is
to be used w ith the rig, use
the Doublet position with
RG-58 or RC-8 and the
shield connected to " dou
blet" and " ground" con
nectors.

The matching network
will make up for minor
variation s in antenn a
length. Recommended an
tenna lengths for the ham
bands are shown in Fig. 4.

Receiver Operation

The receiver fun ctions
when the power supply is
turned on and when the
transmitter sw itch, control
E, is placed as fol lows:

A. Standby Posit ion . The

•• - III• • 0
_.- ~.- .!'& r.........,"'S- -_.

Ie
• ••

• ..
Photo C. Rear view of the transm itter showing locat ion o f
crystal sockets. They are marked for band and A or B.

72-Qhm tw in lead can be
used as the transm ission
line, or RC-59 (75-0 hm
coax) can be used . If coax
is used, the shield shou ld
go to the te rminal ma rked
" doublet" and a jumper
should be put between this
terminal and the ground
terminal on the receiver
panel.

Whatever the type of an
tenna chosen, place con
trol A on the highest num
ber of that type. For in
stance, whip-antenna load
ing should start at Whip 4
and work down to Whip 1.
The Reel position is actual
ly for the longw ires. Here
you start at 8 and work
down to 5, and finally for
doublets, you start at 11
and work down to 9.

The procedure for tun
ing should be as follows .
Assume a doublet is to be
used ,

Set control A to 11 and
vary control C between 1
and 10, setting it for the
brightest indication of indi
cator B. Make sure the red
dots are matched on the in
dicator bezel.

In the Doublet position,
the matching network is
designed to match a Sn-to
7D-Ohm balanced load . A
half-wave doublet has a
center-d riv ing impedance
of 72 Ohms when the an
tenna is more than a quar
ter wave above the ground.

•

Selling 73 Mag
azine w ill make

money for you. Consid
er the facts:

Fact Itt: Selling 73 Magazine
increases store t raff ic- our dealers

tell us that 73 Magazine is the hot
test-seiling amateur radio magazine on the

newsstands.
Fact #12: There is a direct correlation between

store traffic and sales-increase the number of people
coming through your door and you 'll increase sales.
Fact ' 3: Fact #1 + Fact ##2 = INCREASED SALES,
wh ich means more money for you. And that's a fact.

For information on selling 73 Magazine , call
800-343-0728 and speak with our direct sales
manager. Or wri te to 73 Magazine, 80 Pine St.,
Peterborough, NH 03458.

serv for satisfactory oper
at ion with a whip antenna.
I would reco mmend at
least six 30-foot radia ls laid
on the ground with the
ends attached to one- or
two-toot ground rods driv
en into as moist a soi l as
you can find .
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Fig. 1. Location and identification of receiver con trols.

Fig. 2. Locat ion and identificatio n of transmitter controls.

Net position is used in con
junction with the transmit
ter when it is desi red to
place the t ransmitter in a
group or net. To be sure
t hat t h e tran sm itte r i s
tuned to the same frequen
cy as the receiver, proceed
as follows:

1) Turn sw itch E to the
Send posit ion

2) Receiv e the desired
signal with the rece iver
tu ning control L on CW o

3) O bserve the frequen
cy of the sta tion and, refer
ring to the transm itter-cal i
bration cha rt, adjust the
t ransmitter frequency co n
t rol dia l I to the approxi
mate frequency .

4) Turn sw itch L on the
receiver to the Net posi
tion

5) Turn swi tc h 0 on the
tran smitter to CW o Do not
place sw itch 0 on Phone
because it will be impossi
b le to tune the transmitter
to the receiver frequency .

6) Tune the t ransmitter
frequency control I until
the st rongest beat note is
heard in the headset.

7) Ad just f req uency con
trol I on the transmitter un
til a condit io n of zero beat
is obtained.

Caution: During the en
t ire process of tuning the
transmitter to the receiver ,
do not press the key be
ca use this will cause the
transm itter to have fu ll
output.

8) A f te r the zero beat is
fo u nd , lock t he tuning
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1) Turn con trol L to Cal.
2) Turn con trol E o n the

tran smitter to Sta ndby.
3) Turn con t ro l 0 o n the

t ransm itte r to Phone. In
the Phone posit ion, the
fi laments of all the trans
m itter tubes are not sup
plied with power and are
inoperat ive unless the mi
crop hone push-bu tton is
pressed .

4) Turn af gain co nt ro l 0
to the maximum o r great
est clockw ise position.

5) Turn rf gain cont rol P
to the maximum or great
est clockwi se position.

6) Turn control M to
band 3.

7) Turn tuning knob N
to the lowest-frequency
check (2.0 MHz). Adjust
the tuning knob until zero
beat is obtained on the
st rongest bea t note in the
v ic i n i t y of th e c rys ta l
checkpoint. A t this point,
the d ial should read close
t o t he 2 .0 -M Hz m ark .
Check in a sim ilar fa shion
at a 200 kH z point nea r the
desired receive freq uency.

If i n t e rf e re n c e from
st ro n g sig na ls is bein g
picked up during ca libra
tion , the antenna lead-in
can be disconnected from
the antenna bind ing pos t to
avo id misleading beats.

Net Operation

The Net pos it ion of con
trol l al lows the t ransmit
ter to be tuned exactly to
any frequen cy which the
rece iver IS rece iving. The

4000 Ohms. Note: If the
plug is not in the Pho nes
jack, th e f i laments of th e
recei ver tubes w ill not
light.

C. Connect the antenna
and a ground wi re . Then set
the antenna sel ec to r
switch, co nt ro l A o n the
t ransmitter, as show n In
Fig. 5.

AM Reception.
Turn cont ro l l to Phone.
Turn cont ro l E on the

t rans m itte r t o Send o r
Stand by.

Turn co nt rols 0 and P
cou n te rcloc kw i se f or a
co m fortable listen ing level
in the headset.

CW Recept ion.
Turn control "L" to CW o
Tune for an audible beat

note instead of a modulat
ed signa l. Ad just tuning for
suitable bea t note.

Receiver Calibration

This operation is used to
c heck whet her the dial
reading for tun ing control
N actuall y gives the t rue
frequency to wh ich the re
ceiver is tu ned.

A 200-k Hz cry stal in
stalled in the receiver sup
plies a series of crystal-con
t ro lled check frequencies
again st which to check the
calibrat ion of the receiv
er and t ran smitter. These
check frequencies are all
harmon ics of 200 kH z. The
c a l ib ra t ion c hec k po in ts
are 2,000 kHz, 2,200 kH z,
2,400 kH z, and up to 12
MHz, thus covering the en
tire rang e of the rad io set.
To check the cal ibrat ion of
the receiver d ial , proceed
as fol lows:

Standby position is used
when l on g per iod s of
l istening are required in
order to reduce the watt
age requirement from the
power source.

B. Send Pos ition . This po
sition is used when the re
ceiver is si lenced and the
t ran smitter is turned on
when the key or the push
to-talk switch is pressed.

Preliminary starting pro
cedure lor receiver. Place
operat ion swi tc h cont ro l L
as follows:

1) Phone. When receiv
ing AM o r M eW signals.

2) CW , When receiving
CW signa ls.

3) Cal. When ca libration
of the receiver d ial is de
sired .

4) Net. W hen aligning
the transmitter frequency
(contro l I) to the rece ived
signal for net operation.
Also for aligning the MO
(m aster osci ll ator) stage
(cont rol H) of the transm it
te r when the receiver dial is
accurately cal ibrated .

Set bandsw itch co nt ro l
M for the desired band of
o perat ion.

Turn af gain control 0
and rf gain control P to
thei r maximum clockwise
positions.

Turn on the sw itch of the
power supply . Instal l the
plug of the headset into the
Phones jack of the re
ceiver.

Prior to using the set,
remove the receiver from
the case and set the im
pedance sw itch located on
the rear of the receiver sec
ti on to the desired im
pedance , 250 Ohm s o r



type of anten na be ing
used.

6) Turn the outer lens of
indicator B unti l the red
dot is adj acent to e ither
red dot on the stationary
lens.

7) Turn switch E to Send .
8) Turn control l o n the

rece iver to Phone or CW
position so that the side
tone can be heard.

9) Release the dial lock
on antenna tuning contro l
C. Press the button on the
microphone. o r close the
key and rotate contro l C
until indicator B glows at
its maximum intensity. This
indi cates resonance or
matching of the antenna to
the transmitter.

10) If the indicator does
not glow through a com
plete sweep of knob C, turn
antenna se lec tor knob A to
the next lower number. Ro
tate knob C again until
max imum glow is seen. If
there is still no glow, repeat
with knob A.

11 }1f the indicator glows
with more than one se tting
of knob A, always use the
highest-numbered position
of this switch at wh ich the
indicator will glow. When
using a longwire antenna, it
is some times difficul t to
see an y ind ica tion of reso
nan ce on indic ator B when
control C is tuned through
resonance. In that case,
temporaril y re move the an 
tenna lead from the anten
na binding post an d adjust
control C to give maximum
ind icator glow, then recon
nect the antenna lead and
proceed with normal oper
ation . When the ante nna
lead-in is reconnected. re
adjust contro l C fo r maxi
mum brill iance , if neces
sa ry.

12) When the tu ning pro
cedure is comple ted, lock
controls I and C in place.

13) Adjust side tone vol 
ume control C for the de
sired volume level in the
headset.

Transmitter Ca libra tion

If it is desired to se nd
a signa l of a pproximate ly

( ~I I)V ll f~Ul"'HD

TflU$ ..l TTf " " U

v fo O pera tion

The osci ll ator sec tion of
the transmitter may be
eithe r c rysta l-co ntro lle d
(Xta l pos ition of control F)
or a master osci lla to r (MO
position of contro l F). The
MO can tune ove r the en
tire band.

To transmit using the
MO, proceed as follows:

1) Connec t the antenna,
key, mi crophone, power
cable, and sta rt-up set.

2) Set switc h D to Phone,
MCW, or CW, wh icheve r
type o f t ransm ission is
desired .

3) Se t control F to the
MO position for the de
sired frequency band.

4) Release the lock on
the frequency-control knob
(control I). Turn control I to
correspond with the tran s
mitting frequen cy a s
shown on the ca lib ration
chart. If an unlisted fre
quency is used, interpol ate
to obta in the correct d ial
se tting.

5) Turn antenna selector
switch A to the highest
numbered position for the

PIOI ro JIOZ

.-P..... COf< ~ f C TO "

I ",~ ~ U"8(.,
U l .. f l ~"'l

3) In the small box where
li nes through 5,500 kHz
and + 40 kHz inte rsec t, the
number 2284 is found. Th is
is the number to which the
dial should be se t in order
to transmit a frequency of
5,540 kHz - 22 in the win
dow and 84 on the knob
skirt.

Gnd. Post

Gnd.
Gnd.

Not Used

'"

not the actual transmitting
frequen cies but are related
to these frequenc ies by the
ca libra tion cha rt o n the
transmitter pane l. Do not
o perate the tran smitter
without the antenna con
nected. Damage to power
tube 2E22 will resu lt.

Dia l-Read ing Calibration
Chart On the transm itter
panel is a dial-reading ca li
bration cha rt which relates
the differen t frequencies
of transm ission to the dial
se ttings. Each se t must be
tuned by the cha rt on its
panel . Assume that it is de
sired to transmit o n a fre
quency of 5,540 kHz in
band 2; proceed as foll ows:

1) Find 5,500 kHz in the
Freq co lumn of the band 2
sec t io n . Five c o lu m n s,
each with headin gs from
+ 00 kHz to - 80 kHz ,
follow this column.

2) Because the dial se t
ting for 5 .540 kH z is
wanted , the + 4G-kHz col 
umn is the one referred to.

Fig. 3. Power-supply schematic.

Ant. binding post
connectIon

Ant.
Ant.

Ant . and Doublet

- ,
'" " "'

". "~ " m 1"
'"

C" 2 Cll )

"'
,.--

LJ I.. ,.,

~.. ..
"",

I /rool "lc"'1 ~I':,I "''"' '", ,". "• .....~ • "'ce
~o- ;). [ :J:..

Band Longwlre Doublet Whip

160m 240' 240' 2\) '

BOm 132' 132' 2\)'

40m 65' 65' 2\)'

30 m 46' 46' 16'

Control A Position

Whip 1, 2, 3 , or 4
Reel 5, 6, 7, or 8
Doublet 9, 10, or 11

Fig. 4. Recommended antenna lengths for the ham bands.

ra v

knob of frequen cy con
t roll .

9) Turn control D on the
transmitter to CWo

10) Turn control L on the
receiver to CWo

Transmitte r Operation

The tr an smitter f un c
tions onl y when Off-Send
Standby control E (see Fig.
2) is in the Send position .
When the key o r micro
ph one switch is clo sed,
power is supplied to th e
transmitter and removed
from the rece iver.

Dial Read ing. The tuning
dial associated with fre
quency control I consists
of two graduated sca les .
One is located behind a
glass window and the othe r
is marked around the edge
of the tuning-control knob.
The numbers o n both of
these sca les are taken as
o ne reading , and they
determine the frequency to
whi ch the transmitter is
tuned . The numbers a re

Fig. 5. Antenna selector switch (control A) settings.
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Fair Radio Sales Co., Inc.
101 6 E. Eureka Street, PO Box 1105
UmaOH 45802
(419)-223-2196

3,800 kHz. se t frequency
co nt ro l kn o b I a t t he
appropriate setti ng as de
termined from the chart.
When this setting is made,
the cali bra tion o perat ion
ensures that the transm it
ter will send a signa l of
3.800 kHz. This is accom
plished fi rst by accu rate ly
ca lib ra ti ng th e re ceiver,
and then by feeding a re
duced signal output of the
transm itter into the rece iv
e r. The proced ure is as fo l
lows:

1) Calibrate the receiver.
The selected ca libration
frequency of th e receiver
must be a multiple of 200
kl-iz, which is closest to the
desired signa l output of the
tra nsm itter. Assume th a t a
tran smitte r signa l of 3,835
kHz is desired. The receiv
e r sho uld fi rst be cali
brated at 3,800 kHz be
cause rece iver ca librat ion
is accomplished by using
the harmonics of a 2DO-kHz
crysta l.

2) Turn control F to MQ
for band 2.

3) From the transm itter
cali brat ion chart, de ter
mine the dial se tt ing co rre
spond ing to the calibre-

2) Adjust the rece iver to
the transm itted frequency,
rocking the receiver dial
knob N slightly to both
sides of the des ired fre
q ue ncy wh ile listen ing fo r
a strong sig nal (beat note).
If a beat note is not heard
close to the expected fre
qu en cy, the crysta l is not
operat ing.

Eloobvstones
Afte r the fi rst few con

tacts I sta rted to as k how
the rig reall y sounded on
the ai r. Some re li a b le
locals were worked and
they critiq ued the rig, The
results were gratifying. The
keying characteristics in the
MQ mode are quite good
and no drift wa s measu red
over a half-hour operating
time. All agreed that the rig
is worth the money.

I look forward to the
camping season wh en I can
ta ke the rig on weekend
campouts.

Are the re improvements
I would lik e to make to the
rig? Sure the re a re. First, I
am building an active fil
ter/ampl ifier module to im
p rove re c ei ver perf or
mance. The 3-kHz-receiver
bandwidth is a littl e wide
fo r good CW work . I am
bu il d ing a 600-H z active fil
te r which will be combined
with a one-Watt audio amp
to dr ive a speake r. This will
help quite a bit. I have used
these filte rs befo re and
they real ly help things in a
crowded CW band .

I am also looking at the
possibi lity of making the
first i-f regenerative and us
ing it as a Q multipl ier.

Conside ri ng the cost
$60.00 total - the conver
sion effort . building a pow
er su pply and cable, and
the tota l time (about e ight
hours), thi s was one of the
most successfu l su rpl us
conve rsions I have ever
made. I will be glad to an
swe r any questions anyone
may have if they wr ite me
at the address given and in
clud e a se lf-a d d ressed
stamped enve lope.•
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(Radio Shack-A9 ea.)
(Newark, #1 3F147-1 .27 ea]

(Radio Shack-.49 ea.)
(Newark, 1F13F147-1.27 ea.)
(Newark, #1 3F147-1 .97 ea.)

(Newark, 1F1 3F539- $3.12 ea.)
(Newark, 1F13F530- 2.80 ea)

(Newark, #1 3FS05- 2.69 ea.)
(Newark, 1F27F1116-1 .87 ea.)

Crysta l O pera tion
of Transmitter

To use crysta ls in the op
e ration of the transmitte r,
the fo llowing pro ce d ure
should be used:

1) Se lect ope rat ing fre
quency. Note: Crysta l fre
que ncy is one-ha lf operat
ing frequ ency. Use o nly
se ries-mode c rysta ls.

2) Plug crystal into ap
propriate ba nd sockets
(ba nd 1 for 40 a nd 30
meters, band 3 for 160
meters).

3) l ook up operating fre
quen c y on ca lib ra tion
cha rt. Set freq uency con
trol I to the indica ted dia l
reading.

4) Rotate control I above
a nd be low thi s se tti ng
while holding the key down
and observe indicator B.
The correc t setting will cor
respond to the brightest
glow of the ind icator. Re
adjust control C agai n for
maximum brightness of in
dicator.

The crys t a l-osci llato r
sect ion of the transm itter
may be checked for opera
tion as follows:

1) Set rece iver contro l l
to Net.

(Fair Radio, #3252- 9.95 ea.)
(Newark, #1 8F235- 5.40 ea.)

(Radio Shack-.37 ea.)
(Newark, #15F073-A2 ea.)

(Newark, #18F2446-S.73 ea.)
(Fai r Radio, #22&1859- 325 ea.)

(Newark, #IN4007- .55 ea.)
(Newark, #MA850 -.55 ea.)

(Newark, #MJ2955-1.06 ea.)
(Newark, #MC7805CK-221 ea)

Newark Electronics
500 N. Pulaski Road

Chicago Il 6062S

non-check frequency and
turn fr equen c y c o nt ro l
knob I to that d ial setti ng.

4) Turn cont rol l on the
rece ive r to the Net posi
tion .

5) Set contro l D on the
transmitt er to CWo Do not
set it to Phone because ca l
ibra tion will be impossible
in th at positio n.

6) Turn con t rol E to
Send.

7) Turn af gain control 0
and rf gain control P on the
rece iver to the ir mid-posi
t ion settings .

8) Adjust osc illator ca li
bration contro l H on the
transmitter with a sc rew
driver until a beat note
heard in the headset stops
and then starts again . The
p lace where t he s ile nt
point (zero beat) appears is
where control H should be
se t. This corrects the ca li
bra tion fo r that part icul ar
frequency, and all othe r
freque ncies w ith in that
band a lso will be correct.

9) To re store the receiver
and transmitte r to normal
operation. turn control l to
CWo Then set control I to
the chart read ing for 3.585
kHz .

Power·Supply Parts List

10k.Qhm, l ().Walt adjustable wire-wound resistor
3k.Qhm, 1().Walt adjustable wi re-wound resistor
tc -onm. s.wett adjustable wire-wound resistor
5oo-ohm, 2.5W alt potent iometer

33O.Qhm, w.watt. 10%, fixed certcoconoosmon
resistor
12·0hm, S·Watt f ixed wire-wound resistor
39·0hm, t -watt , 10%, fixed carbon composition
resistor
2Ok..Qhm, l().Watl fixed wire-wound resistor
40k.Qhm, 2Q-Watl fixed wire-wound resistor
Power transformer 810 V ac c-t @ 220 rnA, 6.3 V
ac @3A,SVac @3 A
BO-uF, 450-V<lc electrolytic capacitor
0.1-uF, 5O-V<lc ceramic capacitor
2-uF, 1S·V<lc electrolyt ic capaci tor
10.()()Q.uF, ts -v-oc electrolytic capaci tor

lQ-henry ch<*;e
1N4007 1000-V·piv @ 1·A diodes
MR8S0 SO·V·piv @ 3·A diodes
MJ2955 PNP power transistor
MC7805CK s-een IC regulator

C1,2
OJ
C4
CO
CH'
CR1, 2, 3, 4

CAS, 6, 7, 8
Q1

IC'

AS
R9

T1

R6

R7

R'
R2

R3

R4
AS
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The Texas Trans-Tester
Here's how to measure small-signal gain

with a transistor checker you've built from scratch.

A simple trans istor checker.
60 73 Magazine · February, 1985

O ne simple way that
many of us use to test

transistors is by mea ns of an
ohmmeter. Each junction is
measured for forward and
reverse re sistance . The se
tests can detect if the junc
tions are open or shorted or
if excessive leakage is occur
ring. In fact, it can be a use
ful check to identify the
type of transistor, but it
doesn't tell us much more.

I thought it wou ld be nice
to be able to measure tran
sistor gain with a reason able
amount of certainty, so after
reading up a bit on the sub-

ject I put together a little
tester to measure the static
beta, o r hie - or what the ex
perts ca ll " the common
emitter static value of for
ward-current transfe r ratio,"
o r, more si mply, the no-sig
na l cu rrent gain of a ground
ed-emitter amplifier.

De spi te the ominou s
sound ing words, the re
quired setup is very simple,
as can be seen in Fig. 1. This
d id the job, but a fter a wh il e
I wanted something more
accurate; the readings be ing
obtained included the leak-

age current and therefore
didn ' t tell me the real gain.

The schematic diagram in
Fig. 2 shows what I finally
worked out to measure the
small-signal gain, o r hie' a lso
ca ll ed the ac be ta of the
transistor. During this mea
surement, a collector cur
rent (which incl udes leakage
current) is first es tablished
to simulate an ope rating
condition, the n the current
is cancelled in the metering
circuit and addi tional bias is
applied; the meter now will
show the current gain under
those conditions.

Construction

The checker was built in a
small plastic instrument
cabi net ( Rad io Shac k
#270-222), There is absolute
ly nothing critica l a bou t the
circuit. Rl is a t-megohrn lin
ea r pot to control or set the
init ial bias. R2 is a 2k-Ohm
linear pot to zero the meter,
Both these pots have switch
es, as shown in the diagram.

All th e re si stors a re
l /4-Watt, 10 percent. Test
switch SW3 is a normally
open push-on (Radio Shack
#275-1 547 or simila r), For
SW4, I used a common-var i
ety DPDT slide switch IRa-

Q' l" A

Fig. 1. Static beta measure
ment

die Shac k #275-407 or sim'"
tar). The only expensive item
is the meter, I happened to
have a 1-7/8" x 1-5/8" 1()(}
microamp size, I shunted it
to measu re o-t0-2 mA so that
it wou ld measure a maxi
mum hie of 200. Some tran
sistors may go out of scale,
so a 0-3 orQ-4 might be a be t
te r choice. A more economi
cal approac h for those who
have a multimeter might be
to install a socket or binding
post and use the ou tside
meter.

To power the teste r, I use
an ac adapter (Radio Shack
#273-1454A) that provides 6
volts de. but you could build
you r own power supply in
the conventional way. May
be a bigger cabinet can be
used with a larger mete r an d
a built-in power supply. Inc...
dentally, I use the ac adapt
e r to run a chess game when
I am not chec king tran
sistors.

Using the M eier

Connec t the transistor to
the appropria te leads and
set the slide switch to NP
or PNP, as the case may be,
then tu rn SW1 on and set
the meter to 1 mAo This is
the in itial bias. Now, turn
SW2 on and with R2 set the
meter to ze ro, To measure
the hie gain, push the test
switch. If the sca le is in mill...
amps, multiply it by 100 to
obtain the small signa l cu r
rent gain.

I have found this little
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1. Solid State servicing, RCA In
sti tutes, Inc.
2. Tran sistor Manual, General
Electric Company.
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Typical rejec tion:
~600 Knz({1144 Mhz. ~ 28dB

:to 1 6 Mhz&t220 Mhz: - 40dB
~ 5 MhZ&f4S0 Mhz: - SOdB

The solution tomost interference. intermod. and desense
problems in AMATEUR and CO MMERCIAL systems .

.. 40 to 1000 Mhz - tuned 10 your trequency
• 5 large helical resonators
• l ow nOise - High overtoac resistance
• 8 ca gain· cnmate reletllon> 80 dB
.. 10 to 15 veils DC coeranon
.. Size' 1 6 x 2 6 x 4 .75N esc.connectors
• FANTASTIC REJECTION'

Price -$89.95 bipolar w/ RCA Jacks
Connector options: BN G $5. UH F 56 .

N $10
SUPER HOT! GaAs Fe! cpnen $20
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Fig. 2. Schematic diagram.

meter very useful , especial- still usable. It cannot te ll up
Iy when trying to identify to what frequency the tran
and eva luate hordes of tran- sister wi ll work, nor will it
ststors that have somehow test FETs, JFETs. or MO s..
found their way into my FETs, etc . For those tests,
junk box. With the values other circuits are required.•
shown, it wi ll test or mea-
sure any small- or medium
signal bipolar transisto r. It
cannot be used to measu re
" powe r" transistors , al 
though it will te ll if they are

Parts List

Rl 1-megohm linear poten tiometer with swi tch
R2 2k linear potentiometer wi th swi tch
R3 lk, 1/4·WaU, 10% res istor
R4 27Q.Ohl'"l, 1/4-WaU, 10% resistor
AS 470k..Qhm, 1/4·WaU, 10% res istor

see text for other parts.

• For uansceoers ond repeaters AMATEUR and COMMERCIAL
• Aulomatl c ooer anon aurustabre sceec and aeonnoe
• SIl'\iIII srle · e.Jsy rnstal1.J1I<ln - 7 10 1~ vOlts DC
• 8 sell.'cta()le reprOQrammable messages e.Kh UP 10 2 m,n ~g

• W"ecl 'e5led and progr~ .. In your mes~sl
l,4OQe1 ID-l $.49.95 M;)(lel ID·2 .. /210 10 mof1\Jle trr.-oe< $69 .95

W" oil", • complele """ oll,ansrn,n", and ,"""..'" st,,~S
.nd s~n l"""e, S 10< amaleu, and eom.....e'al use

R"Q u" .1 our Ir"e ealalog ,4110'" $2 10' UPS $",pp,ng "'aste,ea'd and VISA ",elcome

<iLB ELE\.IKUNI\.:)
1952 Clinton 51. Buffalo, NY 14206

716.a24-7936. 9 to 4

"A FTER ALL YOU WERE ONLY
BUARANTEEO FOR 10 YEAR£:'''

Only the genuine has these trademarks

Spid~fAQt~,~.O.@ ~
They are your assurance of quality

and performance

Don't you wish every crystal manutac
turer had a guarantee hxe leM? AI In
ternational we guarantee every crystal
forever when used In the equipment
for which it was designed.

OUf computer database contains cor
retaeon information on over 15.000 dif
ferent types 01 Crystals No omer crystal
manulaclu rer otters this valuable ser
vee

When you think of crystals, channel ele-

ments. or oscuatcrs. call ICM nrst .
When il comes 10 uecoercvccoeo twe
want to be your ONE SOURCE.

I0[5UiJi]1
InternatiOnal Crys"'l Mig. Co., Inc.

10 N l ee. PO BoK26330.
Okla homa C.ty. O K 73 126--0330

(40 5) 23 6· 374 1

Is Factory Pre-Tuning Good?
No-It Just Does Not Worlf!
E VH y HF m obi le installation has its
Own characteristics, and the antenna
must be tuned to fi t them. O nly the
S piderY" Ante nna with its patented
tunin ll sleeves C OOl be t a ilored by t he
use r to fi t hi s own requ irements. If the
antenna is later moved to a di ffere nt
installation, the Spider'" can a lways be
re -t u ne d as needed.

Beware of Cheap Imitations!

The Most Convenient
Antenna for

Mobile Worlf
N o more st opping t o
change coils. Once
the SpiderY" Antenna :=::J~qRi74
is tuned for 10, I S, 
20 a nd 40 (or 75)
meters, just switch --
you r tra nsceiver from~
band to band- the J ,
a nt en na will follow .".~
by itself. ~. ...
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ARTER 'N' BUY
eor-ded"ON Tesla.~ Chao'ecler speed end
spacino set indepe"de"Uy. Designed l or
classea and Increasing code sr:-1 $15,00
d iskett e 0< cassett e (spec lly). N7BCU.
Dennis 01_. 22000 S. Tonya Ct., Bea. er·
creek OR 910001. BNB2. 9

SCIENCE SOfTWARE (or the Q;mnodore

6<1 and VIC-20. Amaleur salelilles. moon
bounce. ,edio n tronomy, and more. fo< a
disk or l ape with live sample programs,
send $5.00 10 David Eagle. 7952 W Quarl o
c-, UUlelon CO 80123; (303)-e12..(()2Q,
8NB212

CO......ODORE 6" 5-band oxec log I....

Cluoes CU$tom bea.m headings , dist.nces
10 DX, plus continent, countf)'. end zones
OSOedIQSLed on any band, ptlOne or CWo

upon counlfy name or ca ll sign entry,
Diskeue and InSllUct lons $18.99 ppd. Son·
dor Sohware. PO Bo• • ' 6. Samia. Ontado.
Ci.n.ada N7T lJ2. BNB218

WHY SELL IT? You un donale lhal u""
w. nled equ,pment. get llIe la. brOlll< . end
teellike a ""mOfl. Conlac:1 the l<<<lS lear....
;"1l EnghSl'l ..a amateur radio al Junior
Hlgtl 22 on Mantla". n', Low.... Ea,1 Side.
W82JKJ, Junior Hig~ SChool 22 ARC, 111
Columbia Street, New York . NY 10002.
BN9276

DIGITAl AUTOMATlC DISPLAYS «>0\01101'
Collins KWM,2. 155-3 (all In series). Drake
R-<4(C), TR·314 , and Swan 300C I~ rough

700cX. No ieeteueucn. Plugs into e.istl ng
iacks and tube soc kels (using e.tendets~

Aulomatic on.'ott, Si . fed 112~ LEO diglla
'n e 5~ by I 'I> ~ by 9"" deep ubinet, FT·10l
end T5-520 owners .... Cleo::ember., ed,
Grand Syslems, Dept A. PO 80. 3371,
Bla'l\8 WA 98230: (~~530-1551. BNB219

SEAIQUSLY . . we wi ll help \IOU !eafn Ille
e_lfemely jlfol,table burol.' al.,m busi·
I\8SS. Sla'I'''1l into<mation $2.00. Secu'ily
Electronics 'nternat iona l, PO 80_ 1456·A.
Grend Rap ids MI 49501. BNB217

WANTED: Eac:tI make i-nd rnooel 01 bug
manufaClufed betore 1935: Vlbfople • .
Marl in, Bouli er, MacDonald. etc. Also. all
spark and Boston key models. I _ pre
1900 Ieleg<aph keys. sounderS.•Ie. Neel
McEwen, 1128 Midwey. RichefllSOtl TX
75061. VIS'IQfS wel Come P1Nse write 1(If
inlo<mation BNB213

KENWOOD 430S owners only' SIO(l5can
....." lne $Q\MOlCh brOllks , the scan stops'
AlljUSlable resume se.n <,telay. NO mod,fI·
cations' K,t $25. assembled $35 JABCO.
Rl Bo. 386. Ale.andrie IN 46001. BNB275

REPEATER VOTER: f our-channel e.pand
able signal·lo-noise VOI...- c. 'd. The yot ...
selects IIIe best SigNI trom IIIe . udio.
JuSI give rt COl'! and eud'o and ,t 'e!u,"s
tile best Sill"Cll 11 mulliple--r__ fe-
PHlerS should ha one Commercial de-
sign. fo< more information wrile: Voler,
Hall etectrontce. 61 5 E. Hudson s r., Co
lumbus OH .3211. BN827.

OSlS 10 O<de<. V.fiely 01 alyles, colora,
C8rd stod<. W. 8 PO CSLs, PO Dra_ OK,
Cordc:We SC 2!lO39. BNB260

CASH PAID tor Iri-lI ,etspeed rada, equ'p
.....t . Wille or call : Bnan R. ESlerman. PO
80. 81.1, Norl hheld IL 60093; (312)
251-8901 . BNB271

COMPREHENSIVE ATTY. ASCII, CW ectt
wa,e package 10< TRS-80 moclels tlllll",
free broc~ u re. KCa Software. 6319 Boeu!
Tface. Aleu ndria LA 7130 1. BNB210

THE DK'ERS MAGAZINE. Up-Il>date. i....
torma l ilrtl. Inl e,esl lng. Compiled and edil·
ed by Gus Bfownlng W"BPD, DXCC HOfIOf
Roll Ce<lilk:ete ' . S&nd lor ,'" semple
end SuboloCtlptloro inlOfTl\Oltloro loday. PO
Drawer OX. Cordcwe SC 2903fil. BNB2e l

KENWOOD T5-S2OSE f OR SALE, w,th
S<lnChef paddle end sw' melef, All is in e.·
celie'l l condition, Can be mailed in orlgl.
nal packi"1l bID.es-$-400. Telephone (208)

8-47·21120< """Ie Gary lowc1et. 511 N 6ttl
Slreet. Monlpeller 10 8325<4. 8 NB269

IlEARING "'ND DISTANCE CHART, 23
~of diU lisla, "'ntflflflll hefld;nogs end
dostances 10 600 + Iocalions wotIdw,oe.
Comput"'--gene<eted ctlert is besed on
your OTH, usere gui de Included. Allows
you 10 elm your dipole or beam toward
. re. s \'OU wish 10 work. ttoiDle print.
Iloncl peper. vinyl cover. S/'IiPPld Ilat
$10.00 complete te... add 6'1o%~ Dewn
Macl<~. 80_ 1157. f elton CA 95018 ()(Yl
NW6Ul. est tee inl()lumple, BNB267

coco OWNERS_f'ee soNwere and herd
ware brOChure. CoCoNuts. POB 9866. San
Jose CA 95151-0866, BNB265

OSlS on wood greil'l, glossy, end brillfltly·
colored cafd Slocka. Samples -40c , OOf
Press, Dept. 2, 505 S. Barst ow 11212, Eau
Cla ire W, 5-4701. BNB2SO

15·GHZ COUNTER, Sys lron Donner 10311
1292-$500. Moto<oIa n 012A bench pOW

er supply .0-15 Vde.1 30 A. 0-35 Vde et 20
.... 0- 1.)5 V ec at 6 "'-$125. "'.....sur""""'l.
920 de"i.lion melef-$325. MoIOro le
TU312H cUl lin-$SO each. Sol. I
kVA_ $70, 120 VA_$20, SClenl, lIc Redio
SR-206: gOO<1 -$275, bad _$1 25. GE TPL
lIi-band-$15. Brien Wh itney, 2.90 M. lli
son A..... Yuma AI 863&1. f602l-726--8753.",'"

COMMODORE 1-4 CW INSTRUCTOR PRO
GRAM. Gen...-eres ON on TV apeaker.
Random code. keyboa rd input, or jlfere-

n 9iUA fandom ax1o:o-P"ec1ioe prog,,"'''s.
Of. Code Ge.....al !lends inlernehonal
Morse COde and prinla on se'-,: \IOU
choose, spood, tone. whlc~ cnaracte-s 10
be senl, spac; lng, and more ! Or, Code
Speec/l same as Generel wiltl~ \IOU
chOO" how mi-ny ctl ereCl e.s betore
~ check , For cassetle of DoIh (:q!'f

nghled jlfograma end condolional copying
privileges. send $10.00 plus $3.00 atlippi"1l
and handling to N5ESf . RI, 1. Bo. 132(\.
Lake Chanes LA 1060t ; 131~2046. no
collecl calls. BNB2'"

OX HEADING MAPS lor Boslon, NYC, Phila ,
8allimore, DelfOlt, Allanta, C~icago, New
o.-h.ans. SainI Louis. Dsllas. LA. 1, ,, H
$1.15 pp. 22 " 301 $5.95 pp. Specily cily, Bill
Massey W2HOJ. PO eo. 397. He,nesport
NJ 0ll036. BNB22t

d:
HAM RADtO REPAIR, l ube t~rougtl solid
Sl ale. Rober1 Hi-II Electronlcs, PO Bo.
8J6,3, San f r. ncisco CA 94128; ("Olll-129-
'8200. BNB2t9 ...------HAM TRADER YEllOW SHEETS, In OU'
23rd y"ar. Buy, awap, sell ~am-fa dio 116af.
PUblia~ed twice a moottl. Ads qulc l.l y err
culale-no 10tIQ w.it tor results. SASE lor
sample copy. $9 lor one 'f"Nf 12. lu.ues~

POB 356. wr-Ion IL60189 BNB220

CHESS PLAYERS- Radio-chess sehed
-. male'-. tournaments, Det.ils. K2YJ ,

Bo. 662. Cologne NJ 06213. BNB201

SCHEMATICS: Racho recei_s 192Os16Os.
Send fWTIfl, brand, model no... SASE Sur.
mella. PO 80. I , Woonsocket AI 02895
ooot.8N821"

en REPAIRS. "'.rI< "'andelk flfn , 2315
D...-by st.. Berkeiey CA 94705; {'' 15)-5019·
9210. BNB21 3

REPAIR. i-ligrvnent, ulibr.tion. Collin.
wfiUen est,mates, S2'!>; non-CoIhns, $SO.
K1MAN , {201)-<495-2215, BNB1H

MAGICOM Rf SPEECH PROCESSORS_
Add 6 dB ole_a~ OUlput wil tl llfl"uil\8 fl
chppino ,n 'fOUr I ransmitter's i·1 sle~.

c...Slom "ngmee....d lor Kenwood TS-12O,
T5-130, TS430, T5-520, T5-630,~
Or.ke T..(X, TlH; Yaesu FT·l02, Eoeelient
speectl qU.lity, simple insl all.tion, al 
rcreeere prices! SASE 10< data and cost.
Magicom, PO Bo. ~A, Bellllllue WA
9llOO7. BNB101

lndn,idual (,lOllOOlmi .otIICiaij ~ pel' WOld

Comme<cial ... ............ ... •.........• •... .•.•.• _ ~pe<WOfd

Pl'epaymefll by check 01 money 0Ide< is .equi red w ith you. a d. No d iscounts Of

commiss loos are ava i lable. Please ma ke your payment 10 73. Rates tor mulllple
InSOlfllO/ls are .vailable on .equest
~IS;fIQ must poe.,.;n to al'llllteur .adio ptOducts 01 sefYicH. No special

layouts 01 posilions a'. possible, All ~i.ing copy must be submitted
typewfinen fdooob'8$~ ;lind must inchlde full name and eddress. Copy
lim,ted to 100 WOIdS.I'lIII.'mum. Count only *Ofds in led . Add•••, 1<00.

73 cannot \/tIfl ' y ad""rl ;, ;ng cl aims and cannal be held responsible for clal ....
mace by the eoverttser. liabi li ty will be limited to making any necessary ccrrec
tions In Hie ne.t .vailable Issue.

Copy must be .ece;O'8d in Peterborough by the 5th 01 the secood month
preceding the eoww do le.

send to &rter 'N' Buy. eJO Naney CialT"lpa. l\dYer1ising OepIortmenl. 13. Elm
Street. Pelert>orougl'l NH 03A58.

IMAA_lnl em al iona l M,ssion Radio Asso
cialion Mips missiona.ies by sUpplyi"1l
8QU<pmenI and running e net fa' lnem iWty
e.oepl StJrodey, 1. 280 MHz, 1900-2000

GMT. B" Bernard f rey, 1 Pry« ManOf Rd~HIGH.QUALJTY LOW-eOST
Larc~mool NY 10538. BNB123 ' , courtesy beep-

e,s tor your t,ansm, tte, 0< repeat " r. Ktl

I NEW HAM.SWL SOCIETY 10< unity o! SUo assembled $18. Y8M Enterpr ises, 8502
'L\ lhought & learning, Open to en. "'any lop- III. Okelo A..... N,les Illl(l6<48. BNB231

~k:s, a""arcs, I ree ed space in periochcal ,

\

llOCiety nt'I , ......seurn perticipetloro. Shack
pies & CSU welcome. WntllB needed.
SASE 10< Inlo 10 RCSW. 32 Applegale,
S<lnnrnglon VT 05201. BIIIB197- -

ETTERS
somelhing Ihel I tle city hell.....- 1If....l ed
e ham betore me.

In edd,tion to supplYIng the el ly ""Ih de
leiled engi_ing plena, site au,..".." plot

plans. enyi fOflmllfllal asSess mel'll , lellef
or j ustll icatlon, and a mai ling list ot all
jlfoperty ow"",.s wllhin 300 leel of my
OTH. rile ci ly cha<ged me e S300 11II"1l1....
.nd $-UtIouf 10 'f!'riew my plans and 1"11

pafe • stau 'epor1 10 tile PlefWling cam.
mission.
W~ i le my appll cetion was being pro

cesaed. I sent ou t e . ·pege lettef 10 270 II·
censed ~ams In l,...il\8. edlrising t\lem 01
my jlfoblem el'l(\ asklno lor thel f i-U_
denee el my public '-nng. My lell. men
tioned that I would be stress,no 11\8 pub

lic-service aspects 01emet..., rallio in my
p1eSenl ation 10 the Planning Commis·
sion, because I~e Planning Commission
~.d to delermine Itlal my pfoposel was in

wards more restrictive enlenn. ordi·
roances. coupled with e Illtgely 8Pi.lhelic
......1_ community. IIt.ough t it would be
benelicl.1 to shafe wi l ~ you my fecenl e'·
pedence. My sl ory is one whflfe my own
ci l y'S emaleur-fed iO emer gency group
tool< no ellort 10 a"lsI anolher amal.....r In
llaltlino a rest,icti'" enlenne 0fllin.81'1CfO.

I fecently fTIO'ved to tile city 01 If'll....
Ci.tllornle, The cily hes a J5.loot tleigtlt .e
st,iclion on e.tefnal anlennn . and I~efe

are no CC & Rs I~al prohibit e.ternal a....
lenna a. I wanted to install e 5!o-100t cr.nk·
"" I~ and antenna. Sil'lCfO ttle I~

would De lowered 10 e heighl of 24 feet
when not ,1'1 use. it would be more <>eslllel·
leany eppNlI"1l lhan a J5.ioot tree-st.nd
Ing tower. Since my antenna would e'·
ceed I~e 35-Ioot helghl limit. I wn re
quired to Obtain e Cond itional Use Pflfmll .

JOHN Q, HAMS

Wil~ me increasing lendency ovef t tle
past lew years by loeel governmenl 10-

over rhe horizon. l he cenl~ 01 lhe sun Is
so minutes 01 ere below l hehor izontaboul
.75 oIa degree in decimal lerms).

So now I enler - .15 fe lhe< than O.

Bob Eldridge VE1BS
Pemberton BC

1 1

ISUN ANGLE,__------J

In my Oclobef. 198-4. art ic le. ~When

Oa' kness Ci-lIs ," I asked w~et her anyone
~ad inlormalion on tne signillcance ot l he
"widely used ligufe " 01 - .75 O8ll",es 101'
the engre Ol l he Sun ....al ,,,,, l o l he horiZon
el lIlJnfiS<! or sunset

I tla... lhe enSwflf I"OO'<lIlfom E"'3VY, who
seems to know jual aboul llIIerything
Itlere is 10 know On I~e subject. It is • ...-y
simp le, When Ihe tip ollhe sun Is peeping
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in US

SATELLITE
TELEVISION

,. M A G A Z I N E

STV '" /OnSat '"
PO. Box 2384 - Dept. PS
Shelby. NC 28151-2384
Subscription calls only

Toll Free '-800-438-2020

WHAT'S REALLY HAPPENING
IN HOME SATELLITE TV?

If you already have a dish, then you need

• $39.00 per yr. (52 weekly issues)
• $ 1.00 for Sample Copy

- the best in satellite TV programming .

* Weekly Updated Listings
* All Scheduled Channels
* Complete Movie Listing* All Sports Specials* Prime Time Highl ights

A monthly of 100-p lus pag es, has all you
need to know about where to find equip
ment, how it performs, how to install it,
legal viewpoint, & ind ustry insights.

MONEY BACK GUARANTEE if not
satisfied (subs rip tion orde rs only).
Keep first issue with ou r compli ments.

• $24.95 per yr. (12 monthly issues)
• $ 2.00 for Sample Issue

Send th is ad along with you r order to:

Visa® MasterCa rd® accepted
sc riptron orders only). All prices
funds only. Write for foreign rates.

ITOO SIMPLISTIC

73 is one 01 Ihe a mateuf-fad io maga·
lines ...hic h I enjoy 100' lIs lechn ical a rt i·
cles, and' would rat e II 1000S in lhill eete
gory ave< -.al otr- amal_ maga·
liRe'S whoch • read II .'SO P<CMdn me
...Ith SOfTIe needed humo< ,n us ed, torial
secuco.

The no-eode clash seems 10 be one 01
tM lnlng s. like the phoen i., thaI keeps ns
ing hom the ashes . The o pinion Ihilt a no
Code license wou ld rescue a ma te u' ' adlo
' ,om some perce,-ecI doldrums gels I 101
0 ' press. ilnd 1see thai even Japan is e.tee
as one 01 l"'e ~es w!le<e eleel'icaJ ~
n.u__e de'telot>ed because of a no
Code hcense. I.. the ,ecenl conl'oversy in
lhe US, Canada's ooccoe license was
c u,sed a nd p,ai sed a nd ..eil he' side e ve'
e . hibi ted tne la int e st gllmme , that they
knew one Inlng a boul lhe no-eooe license
~.

C'hng lhe Japanese e xpe<'ence w,lh a
no-code license as soma Iype 01 e'<tdence
lhal 'I ... ,11 spu' ,_teh is. a l best . sub
;eel 10 greal suspoc,on, The Japanese edu
cal,on syslem. lhe emph.sis on comfTl&f·
cial el&Clronlc s as a professional lield,
and Ine" coopera l ion belw...... govern ·
me nl a nd bus iness I.. wo,ld ma ' lIal deci·
sroes conl,ibule considerabl y mo<e 10
I""" detelopmenlS ,n eleeuonics lhan a
no-code teeoee ' 00' a hObby. A no-code n.
cense has not blought aboul I" Iype 01
elec l'onoc leennology ,,"'acle that -..s
10 be expeeled in Canada, not 10 menhon
Ihe USSR, whe ' e il no-code license has
bee n in euecr lor some lime. II • ca n 'ely
on some 0' my Iriends In lhe educal lon ad
m,nist'at,on in the US. 1M Quailly ot
leache's Iha1 a re flOW com,ng ,nlO Itle
held (wh'ch has h.a<I I decline ,.. oresl'ge
afld pay! ...ill not enhance U"" "ecl'on;,;!!
educetlOfl ot l"'e US Chi""en.

In I teeh..icaJ sense. U"" type 01 com
munical,ons env,sioned by lhe no-code
advocates wou ld require Ihal a rnateur-ra
dlO ca nd ,da le s s hOuld have 10 pa ss. lest
in computer p'og ra mmlng I.. o'der 10 opet

ale lhe gea' 10 dacode a"" encode a ll Iha t
hioh'lech . high--speed (and f'I,gl'l'p,ocedj
equ,pmenl lhal ...e shOuld be using

III wenl deer hunl,ng ...,11'1 aU lhe lechfM.
cal equ,pmenl 100' Iocatl"ll Geef-l.aser
slgh ls and heaven llnows wf'Ia l else. I sus
peel that mosl people ...ould lhi..k tha I I
should Just buy a beel cow and p,ov lde
meat ...rtnout all the rus s . Amateu, ,ad io,
h~e hunting. shOuld no l be a n Obsessioo
,alher !I'Ian a hObby. Blunl ly pul, lhe com
~ill equ,pment flOW used 100' commu
fIiCI llOfl lar e xceedS the pockel~ 01
amal~ a"" .s mUCh monl ce<t.,n lhan
Itle Chance communoc.a l'on on lhe lma
leu, bands. Amal fllJ' conlflDul,on 10 !I'Iis
lield wnicn operales on a very expe..s ive

mel8f-<epealer sl1e "'a s bei ng Ih,ealenecl
by a reStflC"Ve a " lenna Ofd'nan.ce 
would lhey have ta llen . Sland Inen ?

My ha lS 00 011 to lhe 50 00' so pl.in old
al/erage hams in Irvi ne a nd Ihe su rrou nd·
Ing a'eas tnat 1001< the time 10 he lp me
a nd se ll ham racrc to Ihe commun i/yo
Many ot teose people jusl sa l at tile PUbl ic
t>ea.f1 ng in silenl support for me. repre
senhng lhe ama leu, COfT1mI)nIly . Thei'
pr"., nce h.a<I a posi l've ,mpact Wha l a
sad c"'''' ' • •la ry,'-. tile IDEC group
IS on I" ' ul""e 0 ' nam ,ad,O. Tile IUlu.e
...,11 conl' .. u-EI to hold ,eSlritl ,ve a nlen na
ord ina nces a ..d spec trum lhreillS, ...hlle
Ihe miljo , ily of ham radio sit s bac k ilnd
watches OUr hobby disappea r.

1__---'

aetord ...'11'1 lhe public heIlllh, $alely,.nd
..... ,. 'e 100' theftl to gr.nt .pprO".L

I ptOWidel! -, ham ...lth .n SASE .nd
a ,epIy no le 10 send baclc $Ia llng ...1'N»he<
or nol they could anend. • s ...e ll as slaling
their s uppo<I 10' my proposal. • received
50 le tte< S back, mos t ot which indica ted .
...iillngness 10 support me a"" appea, 1\

my public heaflng,
'nleresl,ngly enougto. llIe C,ly of Irti".

lIaS. group 01 ovef 50 a mat .,.....-<. dio OPlIf'
alOO's that 1IOlunla'ily aSS.S I lhe Public
salety a"" PoI,ce [)epa,,....e,,t (Irv,ne Di·
$.ute, a nd EfTI&fgency Communicallons).
This g'ou p volunla,ily p,ovldes Ihel, lime
and equfpmenr 10 assisllhe Public Sa tely
Depa,lmen l in times 01 e me rgency and
public events. This g'oup a nends 'egular
monll'lly mee!'ngs al police headquarter.
MId 'eceives I'llf'lMl\l in I,rsl aKl. emergency
p<_redness, damage assessment etc.

• am a lso a member ,n good stand,ng 01
tro,S g'oup. In lacl . lWO monlM ago' ...as
ISked 1o make a p'esenla l'on 10 Ih,s
grou p on lall'lcan ATV, hlllnlighlinll ,Ia
polenl,al a pplicatio n 10' Ihe IDEC g roup,
Th,. presenlation "'as very ...e ll ,ece;ved,
and Hugh Da..... W6Y8 1 a nd I ...e<e asked
10 ass,sl ,n Ml I,ng up 11'111 mode 100' lhe
group.

Oul 01 lhe 50 'esponse I«ters I goIllollCll
Irom lhe hams In Irv,ne, only lWO came
I,om ID EC members, A ..._ belore my
public Mar ing ...,11'1 Ihe Pla nnrng Commis·
sron. IDE e had ilS ,egula, monlhly meel ·
,ng I menlioned 10 the ll'oup my d ,sapo
po<nlmenl m no l heamloll Irom more IDEC
membef!!. !!'Spee,ally since ...e as a grOU(l

_e .n..ol-ecl ,n d,r eclly t.neI,lrng I,.
c' ly. and OU' public·serv.ce accompliSh
menlS stlOuld not go u....eeogn'Zed, se-.
al eeere membe<s and membe<s a l la'ge
'nd,call!d teat Ihey we ' e In laCI planning
on anend,ng, bul .,mply lo'gol 10 send me
the" rep ly, Il Is importanl 10 note that at
no I,me did I ever ask me IDEC g'oup 10
lake an ollic.al pos, lion ,n support 01 my
.nlenna.. but only a.s 'nd,v,d~1 hams if>.
YQhoed ...,th PUblic seeaee .nd S","f1ng •

commo<' bond
The nigl'll 0' my public healing came on

NovemDet I. 19&1, My pa'Ine<S in IDEC d'd
no l even nave one pe,son Irom tne group
show up. Un beli evable ! However, etrrcer
50 Oll'le, John Q, Ham s no l invOl ved w'l n
IDEC rallied 10 thecause. We pul ona.. e .·
ceueer presenlal,on 10 lhe P1a....'''11 Com
""S5'Ofl lhill I\lghlighled _ I smaleur
radIO was. and ue OUlsland,"il Irack .ee·
OO'd 01 pubItc lMIf'IAce on a local. stare. and
teode<al level The P1aflnlng CommlsslOfl
also ,e-i_ed a pel'l,on signed by ~ ot
my ne, ghbors ,n cppcsttrc.. to me. a s ...e ll
as many le tte rs I,om ..e igh bors e.p,ess ·
,ng thei' conce,n about my a ..tenna

When il was . Usaid ilfld done, lhe PI....
n,"II eomm.SlIOfI gave ufll""'IOUS ap
",oval 10 my aP91ication. An unpIecedent·
ed _lory 100' lho<! hams ,n IMne. "' ilny 01
my oppos,ng fMllgllr>ors maoe commenl at
t"'e public ,,"f1ng ot lhe e .celienl pre&l!'"
tenon we had made. $eve'al said Ihat they
had no idea tna l ham rad,o was Inl/o lved in
so ma..y!l 1W! public· service acl,vlties.

WtJere ...ere lhe IDEC people') Irv,IW!'.
own putlhC'''''''ce ham grouP. 'nd,..I(I....I·
Iy and cdlKI'....y, ",,_ably la ' led 10
hIiIp • ..-- and lellow !\am In h me of

.-I, Wl\at ....xcel lent opporfu"'ly to
"""",,,sualS • vah"" a nd a worlh 10 Ille
eommu..,ty W",e tfley a lra id Ina l Ihe
Pla nn,ng Comm,ss,on m'ghl 'eaille lh at
the IDEC g'oup recrese ..ted ugly ilnt en ·
.... In IrvilW! a"" cuI a U lhe c'l y'S limiled
"rune,al support to lhe group?

Whal .t the c, ly ...",e conllder."II iln 00'
"'fllnce 10 boan rubbef due ll," I,om I.
v.ne-would U\f!'y have goIlllfl 011 t~,

bullS a nd liken • Sl.nd, 00' jusl run
!>cared?

Whal iIIDEC's closed and un l" en<ll y 2·
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cups. metlf ...ide? Wasn·t C B fun? WOUld
_ get bel l.. bOlSl<et ball p1aY81s.nd golf.
ers. • nd the CB operators. noI burdened
by code requiremenlS. should be "",,iues
comPi'.ed to uS st'apped pracl'lioners 01
the .""'I.........,io hobby And. foo that
matllll . if people haY9 I.ouble ..ith code
a nd ...anl the requi'ement drOPPed. lhen
s~y SO dnoclly a nd (lon '1 beat around Ille
buSh. Sa ying that c ode is obeorete is like
s ayino thaI bo...s and ~rrows ~re obsolete
or Ihal 1I0rses are obsolete or that 'adio is
obsolete, lor tha t matter. Of course they
a-e. But they a 'e sti ll here. s till used, and
still enjoyed, Glanled. lhe owner of Seat
tie Slew may be a bil offended If he round
lhal his obsolete I'\'lCW3e 01 lra nspottalion
(fOt whoch he probably paid mo<e foo than
a jet planet could be bealen by any ca' on
the road theM ~ys. but plNM ... let him
enjQy !'>i' hobby in peace. and kll us enjoy
OUI IlObb)' In peace. 100.

F'nall y. I enjoyed lhe commenl ~boul

kno...ing aoetent He bre 10 precece re-
c e ivino a bible. My kno ledoe 0 1 Old Rus ·
s l~n ~nd re~dino of lhe documenls rrom
the 9th century in thaI a ,ea have oiven me
a considerably belt lf underSland,ng of
conlempotary problems and. in facl. of
lhe c ulture and menlal' ly 0 1 lhe Pl'esenl
EaSletn EUIO(IU." scene_It ...as a pa,n 10
I.....rn. but il beilts any Ir. nal. tioll . and Ille
present tr"nsl",ions a'e coIo<ed by lhe
OQihmeh" 0 1the present pOll heal r8ll'me,

So. lhe«l il is ... no<:ode 00 no no-code.
...ho ca.es? But if you nt mo<e techni·
c'a"s. enO'nee<s . and 01 people in tre
e lecl roniC, fie ld. ocrrt Ihink \I'l~l a no
code license is ll"i nO to produce whal
lack of I r~inino , teachino, aed fln~ncial in
duc eme nt! h ~ve no... produced because,
like B,!m~rl< so nicely put it, "Blessed ~re

In troducing

SUPERSTITIONS

Loving in a communi ly lhal cion no! .1·
low ou ldoor a nle MIiS 01 !!Yen .nlennas
disguised as f1agpallJs . I a m ~I ...eys ,no
tr igued by solulions lh at p,ovide some
OOgree 01 rad ia ting eUiciencies pa'tic u·
I ~rly on lhe!"l F ba nds ,

I dorn haY9 . ny maoic soIut,on.Dul oel·
I,ng a ...a y lrom lhe Iypical hllm fOlk looa
.nd SUpef$l,tions .s • begi"ning 10 mak
ing tile besl of • bad sotualion. D,scu.
soon. in lhe October. 19801. issue on lhe
HISOl ron- prompted lh,. 1eI1e<. llu l I'd I,ke
10 C<W1!f a lillkI mo<e ground Ilia " 11'1.1.

I don·t know lhe "Isotron." bul I know
liS physical d'mensions from lhe d,sc"I'
sion. AS a tra,f'lfld poolessional in mailers
01 physics , I immed iately kne... t ~ ~ t ,ts rl·
d i~l ion reSis t. nce is quile 10"', ...hlch Is
nol necessarily fata l, so I read on. I OO~ i ng

lor its band...ldlh. As IIl ulnS OUI. 'IS f)l nd
widl h ...as qUOled as coveri ng lhe f)l nd
ThaI is bad in lerms 01 rad'al ing effiCien
c ..... An e llic,enl small a nl""na (com

Pi'led to wa~lhl muSl 1'\;lY9 a I mllil
bandwidtll t~t dec.uses rapidly ..."h'"
C'USlng pI'lysocal siZe

Here ~re some mo<e uaetut 1!'>i1lQ$ 10 r.
..- a bout anlenna. in physica;lIy r.
SlriCled space. Many 0 1 lhese O'ound
rules 00 a oa ,ns l convenhonal "ha","
...Isdom:

11 Make fhem as laroe as poss ,ble (t o

keep radiat ion reereurce h iOh), Loading
COil! 00 not count. lhey are jusl ma lchlng
dtW,c"". II the vs ...r band...ldlh Is 10"', re
joM.:e. Use a laroe-d,amellf caDle 10 I~

,,- If lhe ..... is 5:1 al the band edll& IhrOugIl
lhe cable. rejoice again: You a re prob8b1~

not losing Il'lUdl poweo in llle cable- If you
...~nt 10 know how e lfoc_1 j'OUf cat>le il,
....sure va'" a l lhe a"lenna and aoa,n a l

1 1

Karen- rhan~5 for rhe nice lelle r-you
heve a "elpful s Uflfles l,on l or Ihe old· rim·
ers, I sure apprecl. l e your interest-par·
tlcularly since you're a woma n - ...e hll ...
all 100 Ie... ...omen in IImateu' rllOIO ...ho

h. ... a real inlereSl '" tile techniClll/llldoi

''''''95.-Wllyne

.re intefl!Sled. bul lhey need a lillte puSll.
If lhey a~ enll'tu5e<f .nd inllfe'Sted. mosl
I'\;lms (lon't rNlty help them. Eu,mpIe: A
kid aboul t2_1 4 ,...•• old is ...~ lcl'Mng a
-oN>or {MI. $mIlhl wI'M) i. a Dig llam op
••10<_The kid it Ql)¥iOUsly inleresleod. 10

Mr. Smith says. ··A.e you inll!fe'Sledl" all
lhit T· The k,d lJtl. ts ou l • sm' ling. · ·Y".~

"Wett. if you .... nl 10 get your Hcen..,"
Smith says . " ~ II you haY!! 10 do (pull inO
out a Novice book ~nd a piece 01 pape'
...ith the code on it) i. 10 study this book
a nd 'ea rn the Morse code on lh is pa pet ."
He hands the ~ ,d the book and lhe papet ,

From lhen on, Ille k,d is on his own unlil
lhe k'd is ready for hIS le'S'-

Mr. Smilh lhould h Oollen In·
oon.ct-hetped the kl(! "11 U... code.
practiced ...,th h.m• • nd m.ybe .......
bougI11 h,m a cheap code prachce OIeill.·

10<. I me~n. •1 he can .fford all lh.1 radio
equipmenl. he can allord lhal. He should
oive me kid someol lhis time. help him be

come ~ ham. and leac h him ...h~t a mateur
radio c~ n mean 10 h,m. To reeve the kid o n
hiS own ...ilh ~ book and ~ copy 01 Ihe
c ode is 00 hel p al ai L

Make an e llorl 10< lhe kid. for \'OUrsell.
and lor amaleu. radio . It's up 10 u. to keep
'I ali.... Lef. '1lOw llle FCC tha I _ stili
ca'e a nd lhal_appreclale them fOt ...nal
l!ley ha dOne. w. naW! 10 slop fighhng
W. lI e to come loghelhef a nd loght 10
put amateur ''''10 back on ,ts feet .nd
make 'I wh.al .t ...as """,nl lo be.

K...... A. Cooley KMT RP
SlCI.mento CA

INVOLVED

Iw~s I...et... yea rs old when Iti,st IN'oed
aboul ham rad io. I'm a lso fema le. I hear
Ihal • am a rare CaSe, I fina lly gol my II·
cense when I was 18 (t ...o years ago). No
one In my lamify is 00 eve< has been a ham.
I .... . d, fferenl lhan lhe OI ......s wI1en ....a .
O'owing up.' liked radios a nd electronic.
ls ti ll dol a nd a m now voor1<ing towa,d my
e1ect.onics degfee,

I'm • __ ham. but I (lonl haVl! muc;h

money. A fllend gol ••epea.ler set UP on
220 MHZ and I oot some money 10ll1!lher
10 buy a 220 radio, bul now lhey',e going
to la ke lhe ba nd a ...ay beca use no<:ode
d id oot make n.

If t knew ...h~t "'as rea lly ooing on in·
. tea d o r lis le nino to the otc-nmers thaI
a...ea, by Moose code. I would have fouOhl
for no-code. like some othet hams I kno...
...110 weren't blinded lly lhe oId-lnners. I
am su'e lhete are some 0 1...... benef' c i. 1
lh.ngs lhal ..... fighl oaooa'nst because _
(lon't know lhe trulh. W. ·.. IlO! to learn
lhe Iruln befooe il i. IOO lallJ_11Iope it isn't
100 l"tlJ

Ha ms. myself ino;luded.••• killing ;ama.
leur ,ad.o. We musl slOO, We mu.1 ""Of!<
...ith lhe FCC. II can' l be 100 la le . I'm a
younOham and I .... a nllo havlJ lhe opportu
nily to e njoy am~teu ' re d,Oa s you d id-to
learn a nd orow from II

I ...ould like to he lp save ha m ra dio. I'm
sure moSI hams would. Kids oo...ad~y.

those ...no ex pect nothing, 100 they s h.1l
no! be disappoint«!. H

Fr. ncM SIb, VE3MGY
London, Ont.rio
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Foreign Computer Stores/

Magazine Dealers

ATTENTION

You have a large technical
audience that speaks English
and is in need of the kind of
microcomputer information
that CW /Peterborough pro
vides.

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE., SOUTH
NEW YORK, NY 10016
PHONE (212) 686-1520
TELEX~

Provide your audience with
the magazine they need a nd
make money at the same time.
Fo r details on sell ing 80
~UCRO, inCidcr, HOT CoCo
and RUN contact:

To Order or For Mo[e
Informal ion . Call or W[lte:--

~ RaJio 11JorlJ ~
,.. 800·448·9338 .....

REPEATA-MATE RM-1
Create Your Own Repealer For

Special Events or Emergencies.
Two Mobile Rigs Pl us an RM-1
makes a Super, Fast Repealer.

$44.50

ONEIOA COU NTY AIPORTlE f'l1ll 'NA l 8 Ull D'N G
OAIS MANY NEW YOA " 13.24

.. . _ •• ( 0· ' ..

MULTI-BAND SLOPERS
••so- -.u • .-t1...~ .M.._--- ....._....._- .,;.".- -_ _ _ eoa-_u _ to. _ .. _._._.

::-:~~~. --:'.;..,c:': .!~IJ!iU!!-~.W__... ·c_ _ ...._ • ._ ....- .__..........c.o~ . I10 . ...... .. ...... MM_ 1.._
,- _ l 41 H, -._ """l .. ~• - ...,.'...... _. ' - "'''- I'", _ H _ _ ... _ .. "

........ ~ ....."DfI'Ol __• ~ i IS_
•__·•__• , , _ .'.....1s.""- '.. i__ _

W9'NN A NT[NNA!! ,,,,.. )0'.
BO. ]93·5 MI. PR OSPI(T, IL eoos e

scale is not going to be muo:h. (lespite
whal Pfop6Qllndists from the amateur
corrmunily may lIay to the COll"ary. Try·
ing to conwince glMltflmllflts 111oll1 _ .. ill

maka some signdocant con't1bution il I".

rule$ ille c"-noed will simply not woR. W.
Gause those cm.ngn wi ll not produce !he

pfOmised 'Mulls. The "'<::1 rem.,ins lI' a t
amateur radiO Ie al>obt>y, and, like all hQb.

bill'S, it is meant 10 be enjoyed rs ll'>M l han
be used as. commercia l experimentation
. xpedit ion.

Whether Of 001 lh&re is a n().<;()(IlI II
Cefl5e ~n'l rea lly concern me. to put i,
bluntly. H............... my rea<;liQn to the ad'«).
catesol no-code as. means or inc'using
members in the amaleu...adio ' 11110.1 and
bringIng abOut __ IlICh~1 'lI'I'OluliQn

is one of g'Nt .,...pi(:ion. II anyone lI" nU
Illal a~ IIQlIn$e w ill bring about
something lila! ,"'" -.calional , oomme<

cial,- al'ld p...;Ir.....lenat systems I10Ilve not
brought about. t tlei , thinking is 100 , im
plistlc to have any credence. In • world
where simplistic solutiOllI abOund (li ke
collectivizat ion 01 farms solv inlllhe I g, i.
cultural problem or sending more weap.
ons bringing peace 10 Cenl r~ 1 A,,",,;c~l.

a OOlher s,mplisli<; solution to • problem
does not amUM ..... and Iam certain II'\;lI I
am no! ~Ione in 11111 .....u er. In lac.. il I
could dra.. a na.ty eo:nparison. "... no
code CB e~pelie<_ did not bring atlOul
~ny such . e.ol ut oon in elecl,onic (\IlI ,.loc>
merl! . and 1_ no reason 10 believe \I'l.t il
..ill do so in the .maleur .ank• .

Undoubledly, Ih ;. leller ...ilI oyol<e
some i.ale responses and to trcee ...ho ee
spond I put Illis que s tion: Wo uldn't bas
ketball be more fun il tile hoop ...as only.
1"'0 melers high? Would n'l goU be g re at If
the fai rways ..lfe 50 meters long a nd the
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t l>e cable illpUI. No c h. "f18 in "SW' meanll
no cable los. , Now ule a good (phys,call y
la rge, 10 gel h'gh Ql luner.

21 II YOU .... nl 10 compa'e lwo a nte...
""S. you don't t>a"" 10 go 00 lhe il" . You
.. ,II be belle< 011 not 10. Just malle SU'e
bolh a nlerona. a,e malCl>eCl 10 'ougIll y lhe
same ,mpedance. TI>e .nlenna lha t re-

ce; e l belt.. ...,11 al so be r>elftl bell", .
" a ys . Th' l i. a 'elull otme linea' 0,1011 ·
eral ....,U'" o . a commulllca hOO. ClfC u"
The t1, llIcull y ...,Ih "00 II>e a ,," campa" .
IOf>I i.mal lhe lWO a ni"""...., a,e u.uall y
,n lwo _.ale Iocalions 01' hOi "" d,U",enl
PlIII",1l1 'esull'"" ,11 d,n",enl 'ad'"" cy·
C.... III 01'081 10 get • good It'o"aluatioo 01

me t1dle'ence. II la lles more Iha" on.e 0/

lWO s",,'cho ...e rs
JJ There 's no such ,"IIlg as ··",plu,e

area "' ot .n a nlenna a s d,Sl,ncl t,om ,Is
ptII"lol"I..anee ,n the <ad'at '"" mode. An an
lenna S\'Ilem's per!OI'manee is ull,quely
descflDed by ' IS ga,n ""'" a ,el",fIO'lCe lad,·
illo< Id'POle 0< 'SOC":>p,,,) UnIOl1unalely.

physicall y smail a nlennu 01 11810 11'20 01
" ........e lengt n such as ar" used 'OI' mob,le
or 'esUocletl space 5(!I1I1C" ..,II hal... IQIUes

t>e1 ....,.,... J ilntl 20 aBodepend,,,,, ""ma" ly
00 lengln a nd seconaarily 00 a AAylhi""
smaller .. ill ha...., .,...,., g,ea lfH 10Ues.

P.t... Lu\ma.... WIl&IOM
UO-- N.... C...

PECIAL EVENTS

CustomSystems Custom Programming

BILL ASHBY
_AND SON""

K2TKN-KA20EQ 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978

FRIDLEY MN
FEB 23

GLASGOW KY
FEB 23

Gene<a l adnllllSion is $3.00 ptII" pet'SO/'I (no
IU cepl,OOS): un.OII""....I... y. lillie .pace
hal. been 50Id out Featu'es ...,11 ,nclude a
VHF cheellup elIIlO<: . rece. 'elresnmenlS.
and I'ee parl""Il a l lhe hall alld alonos'<!e
LIE Talll·,n 00 1«;.251.85. FOI' more intOI"
maliOO, cOOlacl Hilnll Wener W62ALW al
(516)-<l~·.322, n'g.hIS ooly.

The a nnua l Gla s(lO'" S...a pfes l wil l be
he ld on Sa tOfda y, Feb",ary 23 , 1985, ce
g,nning al 8:00 am CST. 801 Ihe Glasgo w
Flea Ma, lle l Building , 2 m,ln south o f
Glasgo.... jus l off Hlgh...a y 31E. Adm,s·
ercn i! S2.00 pe' pe rson and lhe,e '! oc ad·
d 'lionill cha'ge for e .h,b,I01$. The IIf!1
reere pel e ,hibita< ...ill be I,ee , and e.l,a
tebres will be available ' 01' $3.00 eaCh
The,e ... ,11 be illarge heal"" bu,ld,ng, flee
pa'k'"". llee conee. ilnd a lil'O" Ilea mar_
kat Talk ,n 00 146.341 9-1 IPflmaf'(l 01 1476J1
03 {allem.ale~ FOI' add,honal ,nlormaloon.
.....' Ie M,.e Goad "44HCO. RI " . 80, 35<1,
Gla"'l/O'* KY42141

The RobDonsdale Amat"". Rad,o Cluo
""II noId Ille 4tn a nnua l MId...,nler Ma '"
ness Hobby Elecl 'oolcs Show 00 Febru·

PAC/NET SYSTEM $240.00
Sys tem Tested 4,5 x 6" board complete

with a ll IC s and crccremrreo EPRQMs
personalized for eac h purchaser . Re·
qui res only sing le 8·10 volt 'Ii amp power.
1 yea r guaran tee of har dwa re/soft ·
warelAX.25 standard RS232 serial ASCII
at any user baud rate. RS232 HOLC for 202
modem used for AFSK or direct to RF
equ ipmen t for FSK.

llOBS by ~lIet .ad,o. co...mon anlenna
Iysteml , AMSAT. ATV. and 2O-IlHz 'epeal ·
.. cha nnel S~II\Q T,cllet5 Ife S100 at
I... 0001 Ha 'd ,n Eleeuoo,cs w,ll lJIOYe
lne" Inlfd S"Iu-rGay I'e" ........ et 10 lhe
coo"""I,OII I'ndoofs). FOI' lu'lhe< inlOl'ma
lion. ..."Ie W,n le<com' 85, PO Bo. J608,
A,"nglOO TX 16101.(),1l08

MAR LBORO MA
FEB 17

Ttle Algonq uill AR C ...,11 ho ld 'IS a nnUill
eiecncmcs nee ma,llet on Feb'o il' Y 17,
1%5. al Ma, lboro J unio, Hi g h Schoo l Cal
el,,"a . occo will open fo' seuers' setu ps
ill 8 '30 am a nd 10 tne public e r 10:00 am
Gene,al adm,ss,on is $1,00, sellers' labl"s
are S1 50 III ad va nee (before Feb'ua,y 91nl
and S10 00 al t he door. Food ...,11 De ava,l ·
able hl~'ln on .01/.61 a nd 52 . FOt' lat>le
, .........Il,ons or more IIllormaloon. w",e 10
AARC. PO 80, 88. Mil lboro MA 01752

MELVI LLE NY
FEB 11

The Long Island MoD,le Amaleu. Rad..,
Cluo lliMARq will I>Old an ARRL-spon
llOfetl namlesl 00 Sunoay FebI'ully 11,
1985. hom 9 00 am 10 4 00 pm at lhe Elee
I"c,an s H..11. 41 Pone L......n Road . 1.'1...... ,1'"
NY 1114 mole ea,,1 and 11101n m,le ROlin 01

E..I 49 01 lhe Long Island hp'e-s"...ay)

ARLIN GTON TX
FEB 16

~

\I ,,,lllfcH '7"",

ASCII-USAJAX.25
HOLC CONVERTER

USN AX.25 is the AMRAO approved digita l
format STANDARD used on amateur pack.
et radio networks.
PAC/NET board only $80.00
AssembledlTested. No iCs.90day warranty
Package of all ICs except 2·2716
EPRQMs $80.00

Tile Teo.. VHF·F M Soc,ety ..,II hOld its
anllual ...,fII'" coo...",I,oo. Wonle<com' 85 ,
01'1 February 16, 1985. al lhe o-a,lie Club.
111 Soulh Wil lSO/'l Ad.. A'h"ll'on , Te...

(bet*eom Dall.. and FOIl WOfth) Tile "'0
POSed 2O-~Hl band plan 'or lwo melerS
... ,11 be dec,ded al the con.enl,on. AlSO 00
the ilgenda lie .........-geney convnun'Ca·

lIaa ma'~el ,n la,lI", modern. healed bu,ld
ings , An ARRUVEC license e yam w,1I De
n"ld at Ihe Ma lls !'e ld Campus ct the 0n,0
Stil le Un,vers,ty, NO,th Cent,al Techn,cal
CoIIEllle ueee than t...o m,les f,om me
ha mfes t) at 1:00 pm on Ihe day ct me ham·
fes t. To la ke the e ,am, send an SASE, a
610 fo,m. ilnd a cneck 10' $4 .00 pa yable to
AR RUV EC to lloyd Nel son N8SAl. 630
Oall Sl rllel, LOI 82, Ma ns lie ld OH 44907 .
Tat ll·in On 146.341.94 Fo, add ,lIo na l in'O/·
maHOIl Q< ad...anee I,c llets 0/ tables. send
an SASE 10 Dean W,asse KB8114 G 1094
Beal Raad . Ma ns l,e ld OH 449CY.> 01 pIlone
14191589-2415

TRAVERSE C IT Y 1.'11
FEB 9

L,s''''9S ,n m.s COlumn antprovraea ltee at
clla'ge on a sp"ce-ava,lao!e bas,s. The fo/·

/ow"'g ""Ofmil"O" s llould be "'c!uded ,n
e. el'f ilnnounc"man" spons01, evenl. date
r,me, place. CIW siale. admISSIon clla'ge (II
anvl. le~lu,es. 'a l~ m lreq"encres, and the
nameo/ .... hom rocontactIOf lunh"" mlorma
lIOn Announcemellls musl De fece, ,,eo by 73

Maga" "" oy Ihe I"st or Ihe mon'h. ' wo
momn. poo' 10 Ihpmonlll m ...hlCh 'he ""elll
fil~e. pI.CfI. Mall to Ed,/(xi. 1Offices. 73 Mag
u 'na. Pine 51. ~'e<txxough NH 03458

HOUGHTON "'I
JAN 2'9-FEB 5

The Mr<:h,ga" Technolog,cal Uni_IIly
Anu teu, Rad,o Club and lhe Copper
Country Rad.O Amal"'" Associallon an
nounc:es a 'aIlrCI catebrahon o . ow "IIlIl'.
ca'n'.al 1",,11"10"" ,n the norlhemmOst
p;i,t o' .... och,gan·s Upper Perunsula. A ce<

I1Ircal" ..,If be ""ue<t 10 all amateurs..-roo
mak" one COOI;>c1 w,lh any panr<:,pal'ng
.....m ,ne- Counlry bel...--n ooסס UTC
Janual'f 29, 1965, and ooסס UTC February
5, 1985. F,eqU8f"lCoes a'e 3630. 1.090. and
14095 Rny . J.10!>, roes. 7.125. 14<185.
21.085, and 28.185 CWo 3930. 7285.
IOO!>. 21.385, and 28 500 phone IOn CW,
IiSlen 'or CO WC) Send yo u' OSL a nd
$1.00 10 CoYe' poslage and hilndling to
Ho...ard Jun~in N8FHF. 106 W SOUlh A_e
nue. Houghlon MI 49931.

The Che"y land Amat e u' Ra6io Club
will hold ils I...etfl h annua l S...ap 'N' Shop
on Feo' ua ' y 9, 1985. I,om 9:00 a m 10 2:30

pm. at tne Immac ulat e Conception M'd
die scnool gymnilS.um, 218 Ville SI",,,I ,
T,a"",,.., C,ty MI. Admission is S2.50 and
"'''Ill" lat>les a'e $3.00. TaIIl'IIl on 146 85
and 146 52 s,mple , Fo< lunhe, ,nlor-ma·
1'011 . send an SASE to Paul Nepale
KA8HIB, Cha"man, 802 Fern SUeel , T..,,·
erse C'ly 1.'11 49684

INVE RNESS FL

FEB '

TI>e 5I<y Hig.h Amaleu, R.adlO Club ...,11

SPOflIlOf lhe C,Uus County HamfeSI 00
FPbtuary 9. 1985. I,om 9:00 am 10 5:00 pm,
In Ille C,I'uS County Aud'!Oflum. 1 m,l"
due soum of In_ness FL 00 US 41. The
t ,c~el dOtIal>OO is $1.50 '11 adva nce and
$2,50 at tne dOOl, TaDles a'e $5.00. Talll·.n
on 146.3551.955 (W4I1RJ. Fa< licllelS. lat>les,
01 more ,n 'OImal>on, contact SHARe. PO
80.2543, Homos ilSs a Sp"ngs FL J2&47

IRON POWDER and FERRITE PRODUCTS

AM I~~0IJiJ1U
Fasf, Rel iable Ser vice Si nce 1963

12033 OTSEGO STREET. NORTH HOLLYWOOD. CALIFORNIA 91607

Toroidal Cor es. Sh ield ing Bead s. Sh ielded Coi l Forms
Ferrite Rods. Pot Cor es. Ba luns. Etc.

MANS FIEL D OH
FEll 10

The 241 h a llnua l Ma n. !,eld M,d wi nte ,
Hamles llAuc lion wil l be held on Sunday,
Feb' ua ,y 10. 1985. beginn,ng at 8:00 am, a t
lhe Ricnland Counl y Fa i' g rou nd s . Ma ns ·
IIeld OH T,cII"ls il'a $3.00 in ad"a nce ilnd
$A 00 aline door. hbles a'e $5.00 in ad
""nee and $6 .00 al Ih" doot. Half lables
a,,~ a.a,lat>le. Ther" ..,II be an aUCh"" and

Small Orders Welcome Free 'Tech-Da ta' Flyer
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

AM HELP

..ry 23. 1985 , a t f Ollno -G 'ace H,gh School.
1350 Ga'llefla .... er>ue "IE. Fridl~ IllN
tSuCoJ,b 01 M,nnea pOliS). AdmissIon is

'" 00.' tile doof. The Ilea ma'~eI w itt be
OPe" 8,8:00 am and 1r.e ,.,.,1e.h,boIS will
OPt" '.om 9:OO~ un", 2:00 pm. Features
*,'1 ,nch.o:le manulioClu'e<S. delllef1; . and a
11ft, maf~"l conSIStIng 0 1 ."<lIO. compulf!f .
an(l lalell.te-TV ge;o•. All FCC amaleur
''''''0 lests ..."1be ",ven. FOf more deta,ls,
..."le Elmo Nvga rd , 4151 Ada" .'w8flue N"
Robbinildale MN 55422. hlk.,n on 147.601
00 (K9LTC repeater] and 146,52 simplex.
Fa< mo,. informal ion, contact Robbins
da le ARC, PO Bo. 22613, RoObillSd ale MN
55422,0' call Bob at 1612)-533-1354.

SALEM OR
FEB 23

The 1985 Salem lll' IlI-Ha m/.. " will be

held on February 23. 198!>, DeQ' r'lnIl'lg 81
"00 am, at the Polk eo..."'v Fa"g,ounds.
A<!m'SSIOll is $4.00. Now , 1'1 ,1$ hlin sea
$OIl. 'M <)nOHlay e'Wetl1 will .ealur. semi·
fIll'S, comtne<cial d,spla,... "m;lteur I;'

ten.. e....ms. and a large tiN ma'k", (set·
UPS begIn ilt8000am). Tau. ~n on 1~261.&6

and 1~.!'>2 "'Hz. For fum,... ,n'ormation.
contact Salem Repeal ... "'SSOClat ,on , PO
80. 7e..t, salem OR 97308

LIVONI... MI
FE8 24

T~ e Li.onia "maleur Radio Clut> will

' rom page 6

Even th e Boy Scou t s have
dumped the code.

The sound defeat of the no
code proposal belore the FCC
last year by the ARRl yes-men
ham clubs could be the begin
ning 01the end lor our great hob-

I am looking lor information on lne use
and modification 0 1 t il e General Radio
1606 r! impedance bridge

G_ge, Chu.pek N6FL
' :le Cambon Circle

Oja; CA 93203

Does ;ony<>ne know of a mocl<!,cat,on

11\1' can be malle 10 l he "'.......00d TR-7500
II'IaI " 'II en.aDle It to be used on I"" enl lle
2_er amaleur band? My Ilelp ,,'II be

IIppo-ec,aled. a"" I " 'II pay any copying
COSIS Irwolved,

Oa.. SI"PftOWS~ i KC3AM
73S W. 8in;nt r" lane

Claymonl DE 197Cl3

I need a copy of I ~e scllemalic and min,

IlOId Its 1~11'l annual LARC Swap 'n' Shop
on s..nday. February 24, 198!i. f,om 8000
,m 10 a:OO pm, 81 Chu'chill HIgh SCI'lOOl in
li'OAI8 "'I. The<e ",ill be pltlnfy 01 laDllK,

'ef'nhmenlS. and tree pa'~ing. RoKetved
U'ble Ipace 11 2-foo t minimuml 11
,.a,table. Tal~~n on lU.7Y.i,~ and ,!'>2 ,
For I""'he< information. send an SASE l4"'
x 9''1 to Nei l Coffin WABGWl. C/O I""
liyo."a "'m"""r Radio Club. PO 80. 2111,
Llwonia "' I aal~l.

DAVENPORT IA
FEB 2a

The Oavanport Radio Am aleur Club will
hold 115 t4t~ annual hamfeSI On Sunday,
February 2a. 1985. from 8:00 am 10 4.00
pm, at lIle Davenporl MasonIC Temple.
H l g~"'ay 61 (8<ady Str....11and 7th , 0,.'1'"
pOrI lA, T lc ~ets are $2,00 in ,a-ance and
$3.00 al the door. Tables are $7,00 each
~,,'" for an.c hQoI<up. an addlllOl\al $2,00
.. ill be CI'Ia' ge<'l. Talk~n on 14628188
IWIt6XR r_'..... For tal>le reservat lOftS
and ""'anee tic~er5. com<>et Dave.Johann
sen W!ltFBP, 2131 Myrt le Street . Da_
porI I'" !'>2804

VIENN... VA
FEB 24

The Vlel1n, Wireless Soclely wil l hold
i ts annual Wmterlest™ on Sunday. Feb-

by. As it said in the article,
" most of the students look upon
it as a form 01 punishment " ac
cording to a teacher at a Navy
school which still l eaches a few
people the code each year, Very
few.

Once the FCC has acted on a
proposal, it is difficult to get

ual lor an EICO model 460 oscilloscope. I
will gladly pay copying and pos lage coste.

Norman L. Duff
1505 South 251h Sl.

lincoln HE 153502

Our small .apeater g'oop is In ne«I Of
inlorma,IIQn on If\e P!'>eIpS-(l()dge s..per
Slal<Of\ma,l... anlenna pa2_151 "'HZ\.
Specs and adiuslmenl in'ormahon IS
..-lled Will pay COSfS and poslage

lincoln County RejMal... Group
R. l. F*"k:k W7KCP

Bo. 15-t
Reardan WA ilIOn

WOuld someone please help me lind
schemahcs or totonn ancn on hOW 10 ob-

ruary 2a, 198!i. tN!glnIHng at 8:00 am. al '''''
Vienna Community Center. 120 Che<ry
Street . Vienna V... , "'dmlss ion IS « ,00
ccuee and food ",ill be ;oyall;oble all day
Talk~n on 146.31/.91 (NVF"' ",I. 1"6,0851
685 (VW$~ and la751 s,mpleJc. For _
dOt and tailgate appl~llons. send an
SASE 10 Eart HoI'lt>eln NaFSW, 4602 La..n
Coon. Fa,na. VA 22032. For furl ne< ,n'or '
matlon, ", ,, te rcne V'enna W"eless SOC,·
ety. PO 80. '18, Vienna V", 22180.

LAPORTE IN
FEB 2a

T~e LaPorte ARC wi ll hold i ts winl er
haml est on Sunday. February 24, 1985, at
Ihe Lasorte Ci.iC AUdilOrium, LaPorte IN
(50 miles SE O, Chlcagol, Oonations are
$2.50 eacll at Ille gale, Tables ;o 'e $2.00 in
aa-ance a"" $2.50 al the door,(~a·

t lonS .. ill be Ileld unlll 8:30 CST.1 The<e
..;11 be good'ood and plenly of room . Talk·
In on .!'>2 sImple. For more inlormallon
and 'ese<Yallons. conlaCI LARC. PO 80.
30. Laf'Qrte IN ol635Q,

BLACKSBURG VA
MAR 14_16

VIIg,n,a POlytecl'ln,C Insf ltule and Sla'e
Univ<!rS lly ..,It lloll! a workShOp. Personal
Compuler and STO ccenpeter Inteffac,"1l
tm SClenl,IIc InSlrumenl a utcmatton. on
March 14- 16, 1985, al Vi'gin ia teen Blac~s-

them to ever go back and recon
sider it again. But look, if you
will write a pet ition to the FCC
recommending reconsideration
of the no-code proposals- Of
even better , pass a pet it ion
around your ham club and at
hamfests asking the FCC to re
consider- irs possible that we
may get them to work with us
again, Yes, I know they're abso
lutely disgust ed with US lor
fighting progress and being so
react ionary. They're rightfully
furious with US for sealing our
own doom. But thi s is a oemoc
racy, so no matter how much
they think we're wrong, they've
gone along with what you forced
the ARRl to recommend and
killed no-code,

laIn. 'emo1...eytlOIrd conlrol 'or t""
ICOM 720...., I willgtadly pay for any costs
IflC U" ed

War""" H• .,..... DLSBBD
Is~n 3

2972 lIorl<um
West Germany

I need II ,c~ema!ic diagram tor I ~e Sin·
ci a" ZX-80, I will gladly pay 1m pos tage
and copying,

Brian Iei'll KA9MOE
4213N. R~ay
Chicago IL 6061.

Does an'(bO<ty l'laW! informalion on how
to b.,,1d II f..."Ie-t>ead antenna?

M;orf'in RoHn N3BOA
20 W. JItladilloOtl SffNf

Bah i..-. "1 0 21201
(30 1 j--6l1~308

Does anyooe have lhe mailing add' ess
lor CommunIcations Company in Cor al
Gables, Florida? Tllere is no list ing 'or
them in fhe cunent pllone book, I Ilave one

Durg VA, The Ilands-on ",ork sIlOP. dllOCf·
Old by Mr. Oavld E. La,sen and Dr, Paul E.
FIf!kl. is «5000 for tn,ee days. P;oni<;lpanls
,,'ll be ..IfIng ,nd lesllng ,nl e. b ees. For
more Informat<Of\. .."te Dr. linda Leffel ,
CEC, Vi'9,nl;O teen. 81ackSbu.g VA 2C01l1.
01 phone (703l-961.asa8

150TH ANNIVERSARY
SPECIAL EVENT

VICTORIA, AUSTRALIA

A special commemorative call sign,
VI3WI, part of the 150tll annIversary cele·
b,at ion 01 Ihe European ,e11lement In VIC'
torte. will be on tne DXbands unl i l at least
April 30, 1965. Vl3WI WIll be acti vated on a
ros te, bas 's by selecled members o f llle
Wireless Institule o. Auslralia and its ;0 1

filiated clubs. All DX bands and all modes
"" II be used and a commemorative OSl is
avaIlable. ",tiler dllecf or VIa tile V!'.3 OSl

Bureau. A spec;;ol a..arll ceft,licate is also
;ova llable for rallio contacl ""fA Victori;o
between Nowembef, 1964. ;ond Apo-il 30,
1965, eoniioCt (SWU 109. one slation ,n
V!'.3 du"ng file a..;o'd Pe<,()(l to Qualify, A
OSL ca'd for lhe Q..... llfy"·1Q ccetect. en
dorsell ..,th a congralulalory message on
Victoria's I50th 'nniveo-nry, plus SH IO or
lllQuivalent , shou ld be sefll to Vi<:tor;a 150
Awa,d , Wlleless Insiliule of Auslfalia. 412
Brunswick Sireet. Fitzroy 3065, Vic toria.
Austra lia.

If you will , please send me a
copy 01 your peti tion so I'll be
abte to take it 10 Washington
and make sure that every one of
the FCC Commissioners sees it
personally.

It's simple to peti tion the
FCC, You write a letter in your
own words ask ing for the recon
sideration of the no-code ama
teur-radio license. You sign the
letter, have it notarized, and
send it to the Secretary, FCC,
Wa shington DC 20554- and
don't forget a copy to Wayne
Green W2NSDI1 , 202N, Peter
borough NH 03458,

And don't forget March 24th
Ham-Day!

oIll'oeir ~50-MHZ repe.alerl and ..anita ob

laIn schemaflCS , Can anyone Ilelp M fll an
address or , belle< yel . llCtlemalICS I may

"'"" hrry Simonds WBaFXD
PO Bo~ 1558

Edgaf1o..n MA 02539

I would li ke 10 gel in louch ", i l ~ OX ste
110M inte rested In parll c ipal lng in a prop-
agat ion study during Ihe lOw end of Ille
sunspol cycle by opera li"ll ;0 CW beacon
on 10. 21 , or 28 MHZ.

John Mal\a9"n WBaJHS
PO 80. 3282

ThomatYiu. GA 31799

I need II manu;ll i. !ld>ema.ti<:, or canbea
l Ion ",formation fo<;o RallIOk,t Arkay m0d

el 012 VTVM. a"" a m.anu.al or scI'lemall(:
101 an Elec tronIC "'.-. " rements Corp.
moclel 1018 VOM. I "" ll gladly pay ;ony
~ymg and poslage ccets.

Robtr1 SIlt leI N2ETL
2190 Boslon Rd.
Bronx NY 19a62

66 73 MagaZine • February, 1985



AM HELP
I need to get the La/ayella Variac (vari

able voltalle contfol), new or used , num
ber 9S-60287 or similar, oulput from 0 to
140 V, 5OJ6O Hz. 500 W or h igher, 117 VAC.

Mr. sa lles
'4' NE 3«1 A.... 5u118 1110

Mia mI Fl 33132

I am trying to locate a schematic or in'o
00 a Bu llet 16-Amp, 12·volt power supply.
Also. I am Irying 10 locale Jerrold QD MX
tower secncns 6. 7, 6, and base stubs. Any
Inlo is appreciated.

P. E. " Picky" Pickrell AE30
5028 Sidney Rd.

Mt. Airy MD 21771
(301~31·5501

I am a high school student and would
appreciate any donation 01 amateur radio
equipment, working Or net.

Msn. A. Jame.. KB4FFC
615122 A.... SW
Na pl.. FL 33999

(813}-455-1385

I have an SBE SSTV rig tnat is ill_i t
needs a uA7090. Can anyone help?

R. F. Bri chr K4CSV
PO Box 295

Fort White FL 32038

I am compiling data on VHF/UHF r'
chokes, Can anyone send inlo on the
onmne Z·235 and Z-460. Or the Mill er

RFC·220 and RFC-42(l? I need t he fo llow·
ing: approximate wire size, length of wind·
lng, approximate number of turns, and the
Dule, d iameter of t hetorm.

G. C. L. Gra"ll" W5AKQ
31 8 E. Circle Drive
Baytown TX 77521

Does anyone know Ihe wi.e lengths re
Quired 10 ' the Savoy-BasseU vacuum·t.ap
antenna system, model 00.0.-4075, 'or 40
and 75 meters?

lad<! W2KGV
787 Lomas SI.

Port SI. lucil FL 33452

I"m looking l or In'ormatlon on the
Realistic DX-302 shortwave receiver im·
ported by Radio Shack In 1982 , Does any·
one know 0' a source lor this ,adlo? A used
one would be auitable.

Sgt. Nea l Roberta
11912 Amel8do Blvd.

Omaha NE 68123

I need 1M schematic and manual la,
the Conar model 452 a-meier radio that
was supplied with the old NAI ham-radio
course, I will glad ly pay any reasonable
cceitncunec.

Tom CiclOf8 KA9QPN
321 Pulaakl Rd.

Ca lumel CUy IL 60409

I need help wi th a Redi Kilowatt model
401 etecteontc memory keyel. Eilher sche
matics. serv ice inlo. or presenl locat ion of
th e manufacturer. Glad to pay.

D. W. Langslon W5BBV
PO Box 890

Saillm AR72578

I need schemal ics and dala tm the Syn
tnacooer 22S and Ihe AED scanner 'or Ihe
IC·22S, I will copy tnese and 'eimburse
your poslage.

80b MllIllr KC2VP
15 CrllStwood Drive

Clillon Park NY 12065

Connectors-shipping 10% add'l, 53.00 minimum

.... 412 Cable-Shipping $3.00 per 100 ft.

12240 NE 14th Ave., Dept. 73 , No. Miami, Fl 33161 CaU (305) 893-3924

TEST EQUIPMENT
RE-CONOITIONEO ANO

LAB CALIBRATEO
HPfi06A SIGNAL GENERATOR 50 KHZ TO 65 MHZ 0 1
MV TO 3V INTO 50 OHMS, 400/1000 HZ MODULA
TION, CRYSTAL CALIBRATOR .. $375.00
HP608C SIGNAL GE NERATOR 10 MHZ TO 480 MHZ
01 MV TO lV INTO SO OHMS, AMICW OR PULSE
MODULATION. CALIBRATED ATTENUATOR 345,00
HP614A SIGNAL GENE RATOR 900 TO 2100 MHZ 0 5
MV TO 1V INTO 50 OHMS , INTERNAL OR EXTERNAL
PULSE OR FM MOOULATION CAliBRATED
OUTPUT .. 345.00
HP618B SIGNAL GENERATOR 38 GHZ TO 7. 6 GHZ
o1 MW TO .1 V INTO 50 OHMS. CALIBRATED OUT
PUT. INTERNAL OR EXTERNAL PULSEOR FMMODU
LATION AND SQUARE WAVE MOOULATION 375 oo
URM·25 SIGNAL GENERATOR 10 KHZ TO 50 MHZ,
AMICW MODULATION. 400 & 1KHZ, RFOUTPUT 0-2
V OR 0-1 VPRECISION50 OHMSTOP ATTENUATOR
SMALL PORTABLE UNIT .245 00
URM·26 SIGNAL GENERATOR 4 MHZ 10 405 MHZ
CALIBRATED OUTPUT 0 TO 2 V, MOOUl ATION
40011000 HZ, CALIBRATED OUTPUT ATTENUATOR
SMALL COMPACT SIZE .. . 245.00
TS·51OA!U SIGNAL GENERATOR 10 MHZ 10 420 MHZ,
AMJCW OR PULSE EMISSIONOUTPUT VOLTAGE 0 TO
5 V CALIBRATED OUTPUT ATTENUATOR, 40011000
HZ MODULATION MILITARY MODEL OF HP608D

29500
TS·4181URM·49 SIGNAL GENERATOR. 400 MHZ TO
10Cl0 MHZAM, CWORPULSE , CALIBRATED OUTPUT
AND ATTENUATOR POWER RA NGE 0 TO - 120
DBM..,..,....... .. . 19500
TS-419/URM·64 SIGNAl GENERATOR 900 THRU 2100
MHZ. AM. CW OR PULSE EMISSiON CALIBRATED
OUTPUT AND ATTENUATOR ,... ,... . .195.00
TS·497fURR SIGNAL GENERATOR 2 MHZ THRU 400
MHZ, CALIBRATED OUTPUT 1TO 1V INTO50 OHMS
40011000 HZ MODULATION , AMICW MILITARYVER
SION OF MEASURMENTS MooEL 80. ....185.00
SG·66/ARM·5 SIGNAL GENERATOR USED FOR AIR·
CRAFT VOROMNI RADIO REPAIR. RANGE 108 MHZ
THRU 132 MHZ, MILITARYVERSIONARC H·1 428500
SG·1/ARNSIGNAl GENERATOfl WITH PP-348 POWER
SUPPLY 88 MHZ TO 140 MHZ, CALIBRATED OUTPUT
1 MV to 1 V, MIlITARY VERSION OF BOONTON

211 A ..,..,........ , ,.,195,00
SG·21ARN AIRCRAFT GLIDE-SLOPE SIGNAL GENER·
ATOR 329 3 TO 335 MHZ IF FRED 15 to 30 MHZ.
METERED OUTPUT ,1V 10 2V MODULATIONSVARI
ABLE0-100% 90 to ISO HZ SAME AS BOONTON232A

24500
WE ACCEPTVISA MJC OR CHECK. ADO SHIPPING. WE
SHIP BEST WAY. SATISFACTION GUARANTEED,
IMMEDIATE SHIPMENT . PHONE BILL SLEP
704-524-7519

IMLEP ELECTRON:lCIM c o.~

..-154 HI G HW~ Y 44 1 ~
ono. NORTH CAROLINA 287b3

SI .95
. . ,$ 1.55/I t.

..-314

CRUMTRDNICS
SOFTWAA EDIYISIDN
' ,0. 80X6187
FT, WAYNE, lit .689-6

Orde,s under S30.00 add S2.00

RG6U20 It,. PL259 ea end ,
RG214U dbl s, lve' sh,eld. 50 ohm
BELDEN Co... In 100 It. rolls

RGS8U II9201 . . .. , . . . . . ' 11.95
Gro.m ding strap, heavy duty tubular braid
3/16 In. tinned copper , .. 10Cltt.
3/8 in. ti nned copper . , 3OcI'1.

CO NTE NDERPLUS (W~hgut DXCC!$29.95
CONTE ItDERSI t 95 (w~ hlNtWAS DXCCIno hog on.. optlon l
DE MO Disk $3.5(1 .

lar FREE FJd Shllillt 1' ''0'' wrNI:

"Conl ender Plus II"

FEATURES, 2000 Enl ri es per single sided disk 19
items per entry): Two or duel disk option: Aul o or
manual l imeJdate logging ' Aut o or manual band!
mode logging: Ed il/updale 'ealures: 'o rwardlre
verse scan ' ully menu driven: complete log review'
Pri nt complete log to printer: pr ing dup sheet to
the sc.een or printer: Print a SL labels eu to/man·
ua" Prin t QSL cards auto/manual: WAS summary
and repoet 10 screen or printer: DXCC summary
and report to screen or printer. Faste.- than basic ,
Detailed user manual.
Conlend.r Plus II ONLY S34,95

CONNECTORS MA DE IN USA
AmpMnol PI·259.. . 79c
PL·259 TeHonlS ilve. . $1.59
PL·259 push·on adap ter ,nell 10/S 3.89
PL·259 & 50,239 ' 10/S5,89
Double Male Connecl or.. " ...." Sl .19
PL·258 Double Female Connecl0' , 9l1e
1 It palcn co-owlRCA Iype p lugs each end , 3IS1 .OO
Reducer UG· 175 Or 176 , 101S1.99
UG255 {PL·259 to BNCI S2.95
Elbow {M359J . , $1.79
F59A {TV Iypel 101S2.15
UG 21DIU Am phenol Type N Male tor RG6 $3.00
BNC UG86CIU. male , Sl.25
3116 inc h Mike PluQ 10' Co ll ins elc.. S1.25
UG273 BNC to PL·259 . , , , S3 00

FREE CATALOG
COD " dd $2.oo_FlA. Res. " dd 5% SalliS Tn

We ..re e menufect urer "r><t dJltributor ", i t h
oheetmetal, mecn ine tool, pl "otic forming,
pr int ing and ..Iectronic auembly """P'" Inter ·
" . t ..d in obl "ining r i ght. to marketable prod_
ucto.

NOTICE
>>>>> INVENTORS_[)[VELCFER5 ccccc

lDEAS-PRDOU:TS WANTED

Electronic, Etectro--Mecn"nic"l , Mecnanical,
Micro_Soft"'"re, products appliceble to Home
Gar de<1 inq, Smell Farming, Home Workon"P,
P....O<lal Computer, Bio_Medical Telting.

If your product or id.... i. protected by petent
ple••e lend complete detaitl. If not protec ted
...nd only .. brief deocr iption that doel not
divutge propriety. We ..ill repl y ", i t h our "Di.·
CIOIUre Agreement"

Ag- TECH 5ALES .. 330
3}U Li llian Btvd., Ti t ....ville, Fl . 32780

-I~NEMAL ELECTRONICS~I-
. Nvv'/kr COAXIAL CABLE SALE

'N\"''1 ";~Nvv!/k!
~- f:\\.~ ~-N ~ ~

~ ' 'i>~\~\'i> ~~~ z~

~
~' ef;, ~e 'f:\Q, <;

c:.~ ~ '\ c:.~ , ~9' .s..
r"~ '1~~~\'\~'>.

POLYETHYLENE DiElECTRIC
RG59JU mil spec 96 % shield 14¢1t1.
AG213 noncontamlnal ing95% sheild m il spec . 36c:11!.
RG\74/IJmil spec. 96% shield . 10C111.
AG1 1U96% sh'e ld. 75·ohm m,1 spec ,. 25c11l,
RGBU 96% sh ield , m il spec. $29.95t1oo II. 01 31c/11.
AG6AiU double Sh ield , 75·otlm ,25c1tt .
RG.'>BAU suanded mil spec . lz.J11.
AG.'>B m,1spec. 96% sh,eld , . 11c111

LOW LOSS FOA M DIELECTRIC
RG6X 95% sh,eld ", ...,'-.__ ... ." S14.9511OO II. or 17c1ft.
RG591U 10% c~per braid........ .. .., ,...9cI1l,
RGBU 80 % sh Ield . 1/lc111.
AG.'>BU 80% stl ield .." ...,.., 07c11t.
AG.'>BU 95'10 stl ,eld .. ... 10C11!.
RG59U 100% 'o il sh Ield . TV type 1~11t.

AGBU 97 "1, sn,e ld 1t gaoleQu" . Belden 82141 ,,31c111.
Heavy Duly Ro tor Cab le 2·t6 qa ,6·t8 ga , . 36c:I1I.
Roto' Cab le 6·con 2·18 ga ,6·22ga ,..,19c111.
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THREE FROM MIDIAN
Midian EiectroniCS has recenlly tnt rc

duc&d three new products aimed at the
communications "'arket.

The TCS·2 tunable CTCSS encoder/de·
Coder is compatible with most cornrner
Cial eucaoorbie-tcoe squelch systems. II
Is f ield-tunab le from 60 Hz 10 250 Hz, has
an adjustab le audio oUlput lavel, and fea
tures a wide Input dynamic ,ange,

Mldian' s VPU·2 tu nable voice scrambler
inc ludes an anli·alias ing input l ilter, a si.·
poie h ack ing output f ilter. and is capa ble
at simplex operation . The unit tit s into
most portab le, mobil e, and base stations,
and is com pat ible wilh fl .ed f requency·ln.
_ersion scrambl ers.

The TIO-4A is a slJbminia ture DIp·

switch programmable tcucntcnef oe
coder. Feature s include: group and all

nons include: plait ing and alignment of
actrve and passi.e filters , as a calibrat ion
standard for standard analog osc illators.
a standard frequency source l or AM and
FM transmitters in the VHF band, and to
provide a low phase'noise source lor mi·
crowave oscillator stabi lization.

For additional information, contact Syn·
l esl, 40 Locke Drive, Marlbo' o lolA 0 1752,
Reader sewce number 483.

s • s ,".
-'•",

The SI-16O frequency synthesizer is the
latest in a series of laboratory instru·
ments announced by Syntest COfpora·
t ion. The 5 1·160 is an advanced 5·dig it syn·
tneaizer' providing ECl signals into a
5O-Ohm load Over the range 01 20 to 160
MHz, with a resolution of 1 kHz.

Utilizing all sene-state circuit,y and
employ ing a sing le, phase-- Iocked loop,
thi s instrument pro_I des high perfor 
mance and high reliabili ty at low cost
Temperature stabil it y ts guaranteed to
:to 1 ppm over the temperature range of
0_500 C.

This laboratory instrument will f ind ap
pl icat ions wherever a stable, low-noise,
selectable·f requency , high-rel iability sig
nal secrce is ,equir&d. Typical applica'

51·160 FREQUENCY
SYNTHESIZER

dataLOG soft wa re in action.

is availa ble tha t works in conjunction with
the log program. The DXCC program pro
duces a printout by count ry and prel i.,
list ing each contact made with the coun
t ry, the date and bano;t, and the QSL
status.

For addi tional information, please con
tact dataLOG Sollwa'e, PO 80x 10531,
Jac*sonv/lle n 32247; 19041-398-7933
Reader Service number 490.

DATALOG SOFTWARE

and how the servtces Can be utilized. The
entire book Is devoted to this area, and
will enable a person to thoroug hly under·
stand the latest developments and put
this knowledge to use.

The lSD-page book Is straigh tforward,
easy to read and to understand , and ceo
tains many di agrams, pIlotos, and othe r
pertinent in format ion ,

For addit ional information, write or call
Universel Electronics. Inc., 4555 Groves
lid., Suire 3A, ColumblJS OH 43232; 16 14)

866-4605. Reader Service number 481 .

dat alOG Soft wa,e announces the rl!'

lease of their Amateu r Radio l og tlook pro
gram for the TRS.flO Color Computer, the
I lrst in a series of bam-radlc software to
be released by datalOG, It uses database-
type record keeping to store up to 1550
a so s in a two-drive system, o r 900 in a
coe-cnve system, It features a 24-hour
sou ware clOCk that autom atically logS in
I he time when you enler a ca li.

The dale. band, and mode of transmis
sion can be logged in aUlomal lcally or
manlJally. After enlering a call, the log is
quick ly scanned for any previous con 
tacts with the station and, if any are
found, the screen Is updat&d with name,
aTH, date, and band on which the last
aso was made.

The printout portion of the program al·
lows you to search and prin t by date, call ,
pref iX , or print the ent ire log . You may also
choos e alphasort and print all . slales ide.
or OX contac l s in alpllanumeric order.

An addilional program. dataLQGlOXCC,

EW PRODUCTS

HIDDEN TV SIGNALS
Universal Electronics announces their

new booe for the satellite tra de, "The Hid
den Signals on Satellite TV" is the first
book that completel y covers the entire
field of non·vldeo satellite eeroeee car
rled on the domestic satelli tes.

These aervIces include: stereo subcer·
ne-e. telephone channels, world news and
press eeretcee. Teletext and other VBI sys·
tems, si ngle-ehannel·peroCau ier (SCPC)
systems, piUS other data systems .

" Hidden Signals" deals with all phases
of this expand ing side of the satellite
business: the systems, how they work .
who uses them, hOw they are received,

COMMUNICATIONS
DISCOUNT DIRECTORY

A new directory designed to help cce
sumers buy communications equipment
at the best possible prices has just been
published by DIScount America Pubnca
lions. Th9 Directory of Communica tions
Equipmefll Discounters lists mail-order
companies that otter savings of up to 50 '10
on video equipment, telephones, earn
ltfllS, ham radios . televisions, copisrs , and
movitl paraphernali a. For each listed com
pany the address , telephone number,
shipping policy. catalog cost (most are
f'ee~, and payment methods are giyen,
alonll wi th a parpll,apll describ ing what
goods the fi rm sells pius 5llmples of
prices and discounts.

For further details, contact DiScount
America Publica/ions, 51 Eut 42nd St.•
Room 4/7T, Ne w York NY 70011. Reader
SeNice number 482.

Satellite secrets a'" ",,,,,,,,led in Unl.ersal Elactronlcs ' boo* , Syntest's SI·160 freqlJency synthesizer.
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COMMODOREIVIC RTIYICW
INTERFACE

tions. Add itionally. swil ch kits a'e lIva il
able *"iCh allow users 10 s-';tch bacl<
and l orth between lhe ng'S orig,...1 toller,
and the.- narrow fill"".

For lunher informalion, contact "''''"'-"
l ioMl Radio. Inc~ 7532 SE vma~ G,.."
DrT1ie, PorT 51. Lucie FL 33452; (3(l5~

5545. Reader Service number 480.

ThiS new rad iocommunicat ion package
Irom Newsome Elect,onics oilers Com·
modOfeNtC ow""'s a complele RTTY/CW

1,.,1",...tiontll Radio, ec., ","S . nnounced
a lina of al\lhl -pole narrow fillers designed
to improve lhe selecl lvi ty 01Kenwood and
teOM products.

Several kil S ale a.ailable, covering a
wide variety 01 equlpmenl and appllca·

For more Inlormati-on aboul lhe RB-l
and other tone products, contacl Commu
niC4tion. Specialists, Inc.. 426 We" ra lt
A....ue. Orange CA 112665-4296; /BOO}
8!>4-«>4 7. Reader SeMee "'umber 487.

INTERNATIONAL RADIO
CRYSTAL FILTERS

MFJ·204 ANTENNA BRIDGE
n.., """" MFJ·204 anlenna bridge gi_

an accu,ate reading 01 your anlenna 's re
,i,lance (up to 500 Ohms) and covers all
of the ham bands up 10 30 MHz. 'Mlen used
10 measure Ille resonanl Ireq~ 0 1
your . "'ltIfIna, you can ctoecI< to see Hille

resonant I 'equency is higher or low'" tha n
desired. Then you can lengl hen or shorten
you. afl1enna. based on tile inl ormation
ga the,ed wi th tne MFJ·204 a""enna
bridge. II's easy 10 use: Just connect t he
anl""n. COilX lead to tile a"'lenna bridge.
set the I,equency tnst you des ire, and ad
Jual l he bfiooe for a null meter ,eadi ng.
Then read the antenna. reststeoce from
lhe dial.

The MFJ-204 anl..,,.,a bridQe also has a
I,equency~,.,ter jack for prec ise Ir..
qli9flcy measureme,.,l, and ea'" be used as
a signal gene.-ator,

The antenna brldoe is enclosed In a 4"
" 2" " 2" tllack aluminum ceetnet. The
MFJ·2Q4 operales 0'" a sing le s-vcu bat
lery or 110 V lie wllh an MFJ·1312 adapter.

For mOre delails. contact Mf J Enter
p,iStlS, Ine" PO BQ' 494, Missis sippi Siale
MS 39762. neaoer Service number 485.

REVERSE·BURST ACCESSORY
Communlcalions Specialists has Intro

ductld lhe RB-1 ,everse·ourst accessory.
The RB-t eurmnates Ihe long squelch tall
heard wilh some 'eed-lype and Olner sut>
lone decoders, When used in conjuncllon
with Oe<;()(IerS Ihal o ff'" SQuelch·lail elim
Ination, tne R8-1 will delay th" Iransmltte'
l um-off time and re""rs" the ptlase 01 the
encoded l(ln'l. ThiS immed iately SlopS Ihe
decoder and el iml,.,ales the squelch la il.

Nemal Elecl ron ies Inle, nal iona l 01
North Miami, Flor ida , has in lrodueed a
new li ne 01direcl-buria l ael uat or cable lor
salell ile earth stalion and communica·
nooe applications. Each type provides the
prcpee cabli n\l lo, bol h mctce power and
seosorrcomrcr In a si ngle polyethylene
jackel suitable for direct buriaL

Nemal ST·1 consists 012 conductors of
t6 gauge and 2 conduc tors 0 1 22 gauge
with foil shie ld and drain wire. Nemal ST·2
contatns 2 ccncuc tcrs of t2 gauge and 3
conductors of 22 gaU\le with ton shield
and drain wire. Nemal also off",. a line of
five types 01eetenue control cables Which
contain motor. sens"" polarotor, and co
a. lal signal li nes.

For add"ional informallon. pl"a$8 con.
tact Nemal Electronics Inlematio,.,a l, Inc..
12240 NE, 141h Avenue Nonh, Miami fL
33161 ; (305}893-3924, Reeder Service
number 434.

NEMAl CABLES

Twin Oaks Assoeiat !l$ hn announced
a new computerize<! Morse-eOde tar·I .a''''
;ng program wllieh is compatible wilh the
Apple II family of PerSOrnIi "'<:>me compuI·
ers. Ftalu'es incluQe' prog'lImmed INr...
ing wilh behavior mod, fiCalion, lIul_'·
ed or user·seIectable ~us, vari llbla
speed and Plleh. aufOfTllltie grading of
studen l perlormllnca. and interaehve
~,~

C.W. Tut orSol t l allehes ehll,acle••
word, ealtsign, and QSO ph.ase recogni.
l iorI. It does l itiS fhrough lin inler,elil led
series 01 pass...., lind tlCti.... learn,ng ..pe
ne<lces. This prog,am was designed and
tesled by e . .... ...oced ","rna wno a'a also
mental Ileallll protessionll is. II applies
classical lNrn,ng tl'leOry and modern l;le.

","Waral mocl,flCllhon 10 guide studenlS
10 a fhorough. prloCticlll , and etltIC"...
undersl and,ng 01 lhe Morse code,

C Wo TutorsoU 1I11ows people wflO ","we

no prior I,ainlng In, or know ledge 01, c:w
to t,a'n l hem s. h es : those at.eady ","v,ng
some code aM ' ty. who seek greater prol ~

eieney. willil iso benefit f,om work ing wit h
Ih,s new program. It 's helplul In til<! clan·
'oom, too.

C,W. Tutorsot! Is availaDle I n ." Twin
Oaks Associ.,es, ROUI.5 Bt,u J7, Kno.·
vil~ IA 50138. Reade< Service nurnDer 0186.

TWIN OAKS CW TRAINER

call, 24()Q.Hz ring tone, hOtn oUlput, la leh.
Ing ea ll light, and posl1lve or ne<;lallve
squelch outpl.lt,

For turther InfOtmalion about Ihese
producls, wrlle Mldl. n EltlClron le. , 2302
EUI 22nd 5 1"",1, TlIC. on AZ 857 73. Read,
er Service number 489

TIle MFJ·204 an,."."a btidge
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system. Features Includ e automatic
s~ scannlr>Q. 00-, 66-, 7~, 10Cl-, and 132·
wpm Murray. 110- and 300-Daud ASCII, on
SCfMn tuning Indlcatora, an MSO pto-

gram, 5-127·wpm CW, and crystal .eon
Irolled transmit tones.

The TU plugs into Ihe computer'a uHf
port, and Is labficated using a soicer-

mnked glass epoxy cl rcu il board wilh
p lated·thtough holes . The only Items
needed l or operat ion are two cables:
audiO In and audiO ou t.

For further In lormalion, please contact
Newsome Eleclronlcs, 19675 Allen Reed.
Tronton MI 48183. Reade, 5arvlce number

see

The W"" l SP-45A1 VHFIUHF sw,~ ""11It,

SpecUlcallons

The WelZ Sp·45M IS designed lor opera·
lion belween 140 and 470 MH, al up to 100
wette ICW). The meIer has three select ·
able power ranges: 3. 20, anll 100 Walls, II
w i ll measure l orwa,d power, refl ected

Jonalhan Mayo Kfl3T
MlOia PI.

A wiZard lives in North Calalina, OIl, M
Is cleltell y disouised, The communi ty
lhink s 01h im as a medIcal doclor, his ham
friends call hi m AA.BB, but I know lhat Ed
COlI: is a Mzard. He is ably lIsaiSled by his
wife. Marty, who conju.es up some pretty
amazlJ\9magic 01 her own.

The ceees publish .icCOMM, The Mi·
crocomputer Journal 10f Commodofl'
Computer EnthlJsiaslS. The fir st Issue 01
vicCOMM appeared in January, t963. To
dale, lI.e issues ha.e been pr inted, For

amaleurs se rious aboul usIng Com.
modore Compulers, those I;,/e issues are
an absolule gold mine

Othe, Ihan Ihe "Command POSI" .erles
01 ar tic les that died wilh Ihe sa le 01 Com·
mander Magazine, Ed's articles in vtc
COMM are one of the lew consistent
sources for ad.anced applications 01
compute rs in the ham shack,

Pe'haps one of h i. most Intetesllng
trlumpfls has been Ihe creati on of a alo w,

SCan lel""islon send·and·rllClliYll ptogram
for bolh lhe VIC·20 and the C-64. A Simple

Inlerlace puts you on lhe air wilh SSTV.

The original ~erslon 01 tile SSTV reeerve
program can be loaded and operaled on
an une xPli nded VIC ! n was neceasary to
"compress" lhe piclure somewhat, bul

lhe fact tha t i l could be done a' all la
amazing. An expanded ..enion ot IIIe pra
oram. requiting memory expanSion, 1I1·
lows lull·screen d isplay 01 blacll..aJld.
wh Ite SSTV images,

Tile hardwa'e included in the C0m
modore computers lends llsel f well 10
slcw sun Ie!ev;s lon .ecepl ion. WIth the
adllilion 01 a simple demodullilor , you are
in buslnesa.

Ed otfers I t>e H.J1 inlef'iace. II 1$ cur
'1If111y a.ailable as a wi.ed and l esled unl l
for S40, liS 1I k il lor S30, Of as a bare bosord
for a mere 58.00. Postage and handling
fUns $2.00.

I ha .... b!.Iilt ~1I1 of lhese units using
1M bare bOard lind a lso .ecenlly gal 10 I ry
lin assembled unIt. Ed's craltsmllnsllip la
second 10 none.

Ope<lIhon couldn' l De SImpler. Tile

wl'ed unil conneclS 10 tM user port , TWO
RCA·lype connectors st i(:1< OUI 01' tile IloaCIl
of tile bOa,d. RIICei'ied lIudio is led to one.
Geoeratell SSTV audio is 1I."illibie on the
otllllf for lransmlt.

l aken nol 10 exceed lhe power ratings 01
l he meter.

vicCO"""" WIZARDRY

Conclusion

No matter wflal acli.ities youengage in
on lhe VHFo\lHF bands. property l uned an
tennllS ere a .....st. and the SP-"5M SWfI
power meIer is l he riOh' 100/ lor lhe IOD. AI
tile Slore. i l , I ool! oul c:onspIcuously

lImong llIe many meters a..ilable be
cause 01 il s c.apabihlles lIf1ll aesthetic de
Sign. I really enjoy IlaYlng a dedicated
VHFAJHF SWf meter and don1 see how I
was able 10 operate WlltlOut 0f'lII! Wilh a
price l ag In the 9O-dollar .ange, It is no!

exact ly a ttIIl'IOf purel'l8ae; _ . I leel
il was worth eIIIItY cent. And tnal is aboul
t ile besl praise llIat anyone can giW! a

"""""',
For l urtllllf ",Iormaloon, conlacl En

comm. 2000 AO'IIfMIf!' G, SuIte /lOO, Plano TX

750 74; (21 4H23-D024 ReaOllf SllrYice
numbef 476.

-
•

Operalion

I I"SI connecled the met'" bel ween an
1C27t A and a yagi. The meter ht. In-.eIY
nieely WIn the 'nl of tM stat,on and is
!'INY'f' enough that il I. not pulled afOUnd
by the coaz. I proc~ 10 meaSure tile

S_ lIt .....'ious I,1!QUIIf'ICOI!$ and was pleiJSII<l
WIth both tile perlormance 011M ilntenna

and the meter.
The c lilibration k nOb IS sensill.e

enough thaI pos't,on,ng the .-lIe aCC u
' alely is qui ta easy. The power measure
ments _e accu.al e and the progr"'SSIIIII
sealn on the meter a,e design«llo l ac i li 

11IIe IIIe l asl! of l ak,ng read,,"gs. (Nerall,
llIe design and function 01 tile meter are
both exce llent.

WhIle t plan to use tM meter prlma" ly
at the fixed sta tion onl~. Ihere IS no rea
son Ihal i l could not be used wh ile mobile
or portllble. Aller all, ....ery last dB helps !
Using the SP-45M, I adjus ted me mobile
whip 101 peak pet formance and am confi·
dent tllat the mobile s lal ion now Is In top
condi t ion, The cese has four pre-drill ed
holes on eac h side wh ich could be used
for mounllno the unit In I car.

The wide range 01 VHF and UHF I,e·
quencies that tbe met er covers allows ntc
be used on the 44Q-MHl and 220-MHl
ban<.\ s In addit ion to , •• MHz. OSCAR op·
erlili on Immedial el~ eomes to mind as
one 01 lhe many VHF/lJHF communica·
t lon "",thOds Ihal coul d be ImprO\lGll by
properly tuned anlennas. 0 1 ccceee, EME
and Ok work also apply , but cere must be

power. ..nd SWf between 1 and 10. The min>
mum power II will accept lor an sw. mea·

su.ement is 3 Wall ' .
The antenna connector, are Slilndard

UHF Iype (so-2!>9I, The unit "";OhS 0.59
kg and measutes 16 cm wide by 6 .5 cm
high by 14.5 em deep. TM Iron t panal is
,11_ and the top and Sides are black. li s
case ia metal and should Sland up 10 II\'et>

1M worsl I real ment.

All 01 the conlrOiS are toealed on l he
fronl panel. the moel promrnenl being the
met'" wI'Ii(:h is IOeated on llIe te ll side. II
haS lour scales: .w, 11-10l. power 10-100
Waus~ POW« 10-20Walts~ and power lO
3 Watt.) and la NSy 10 read w,l h white
and.ed marl<'nga on a black background
All of t ile conlrOlS are arranged nicely and
are veryeasy to use,

_.---
SO' ~_

Craig Graham KC9lY
Muncia IN

WEL l

WELZ SP-45M
SWR/POWER METER

Flecently. I dec ided to purchase a dedi·
catec VHF swr meIer 10 complement my
two-meter base st ..lion. I want ed to be
able to ..ccu ra tety adjust the many corn
merc ial and home-b,ew antenn..s that I
ha.e ac<:umulated. I headed to the ioca l
emarecr.ractc store and look a look at Ihe
.a, ious models a.ailable. 01 primary im
portance were price and design, I wllnted
the meter 10 be eas~ to use, we ll des igned,
and portab le. yel sui table 10' extended
use in the shack. The Wei, SP-45M sW,
and power meter . which I chose, meelS
Ihese specilicalions and many more.

WOOd. Nice for the w..rr ..nt y' II also is well
isolliled I rom tile 4305 by ....ing rlllllllf
lIigh ~alue resistors in serte5 WIl li the line

COfTIfng 110m t ile KlIf1wooll. The resume
scan delay time Is adj ....l ..bIe f.om aDDut
0fIII second 10 aboul ten seconds by a
1lTI811 PCrnounted pol. t USUillly II.oIWl i l
set at ..bout lWO or three seconds. The
I IOP aclion is conltolled by the SQueIcn

eireul t iM) thaI~ l he squelcn
tweaks, 1M scan will stop. It <:Ioesn 't use
~ythlng I,om l he iludlO circuil SO l hal tlle
al ~ln(¥OlumeconlrOlIed) can be SIll any
where WIlli no ellect on l he Stop-Scan.
The PC llOard Is wel l made, l he insl'UC,
t ions "'e elear. 1M Slop-Sc..n WOrI<S, and
now I n..Wlll complele dream rig '

The k it sells lor $18.95 but ..... IfIllill""
residents nilllll 10 add ~% sales l ax. The
kil is lI~lI l ll1b1e Ih'ough JABCo. RI. 80_
_ AIe_andria. Indiana 46001. Reader
Service number . T7.

EVIEW
STOP·SCAN FOR

THE KENWOOD TS--430S
I pwc:NI!Wld a Ken WOOd T~JOS recenl

Iy and haW!~ exlremety pleased wltn
lhe operahon 01 I lle rig wilh tile e xcepllOll
01 the scann'ng lea tute. Whether you·.e in
program or ll*TIOfy scan modes. the
scanner does no! Slop on an acl lW! I t.

Quency, In the rnetnOly scan mode, it
pauses lor aDout one second on each
channel and tnan cont"."es on 10 the next
one, whether tile ltequency is busy or noI.

In lhe program scan mode. i l scans a band

01 " equencies blK_ an upper and .0oס1

• liml l SIll by lheoperalor. In III,. mode, II

ju. t sweeps "gIIl paat a buay Itequeocy
wl ttlOul any delay, Need '''a to .ay, t"'a
makes listening 10 a OSO In "'IIIIIf mode
very (JIU,CUIt tleC:auM you only hear a

ITIlIx"T1um at one second or so 01 tile
I ra.ns.mi••ion Detore i l jUlTl(l8, on 10 tile
next cnannal. unlesa yOU'.a la.1 8f'IOUgn
10 hil the manual IlQId button,

At a local ham-swap, I saw lhe an. ......
10 my scanning problems. The JABCO
company had a booth selling a PC bOa'd
tnat stopped the scan wl\eneYer a s lO",,1
broke the squelch, whether ill program or
memory SCan mode, and It worked on AM ,
FM , CW, and SSB too'

I bought the kIt .etslon and alter about
40 mi nules 01 eesembi;ng and Insta l l ing
the k it, my Kenwood was scanning just
like a police scanner. The Kit came cern
ptete wi th Il lustraled Inst ruct ions and ..·
sembly was pren y si mple. There are only
tw o ICs and a small hand ful of Olher parts
that lit neally on a 2" " 2" PC board. Add·
Ing a couple 01 IC sockets lor Ihe two ICs
might not be a bad idea, Si x wires connect

the Stop-SCan to the 43OS. Fou' 01 the
wlfes pluOdown Into the small PC SOCKels
located on the top PC boa'd In the Ken
wood (_rythlng Is tocated under Ihe lOll
CO\let of the 4305). Two 01 the wi res are
soldered 10 l he trace side of the same PC
board .

ThiS _n'l InYal"ll any more e"ort
" .an it l akes 10 add an accessory h lter ;
lhe Slop.sean InsI'uctlona a,e Quite Clear
on wllllfe 1I1i the interconnectIng wlfes go
li nd 1M KenWOOd mllnual aliM) hIS very

clea' instructlOf\$ on opening tt>e lop coo
• and ~ining iSCCIIIS to the I race Side 01
l he PC bolIrd. On PlIge 21 01 lhe manual,

FlO- 6--4 shows l he l ill. d'Nssembly de
' ili l. oeee lhe lop PC bosord is lilwed. tM
St~n InstructIons a~ where to sol·
der lhe two w"es USIng a draw.ng 01 tile
I rllCeS S~lng lhem soldered in pia«!

All ", aboul 4Om"... t.. and a cupol col .
lee or I WO, I Wlil installing II'Ie -=- back
on tile 430S JABCO makes no rt\COf1'lfTllll'
dalioN as 10 tnQUnll"ll tlle Slop-Sc:an PC
bosord, bul sinee irs 11(I 5milIl , I SImply
lilpell i l up and lound one 01 _al
spaces 10 place il. Irs pretly snug inside
lhere, but t!lefe was ample .oom lor t ile
Slop-Sc:an. Once lhe CO'WII" ia on. tile bolI.d
Slays . ighl In place.

The Slop-Scan ....ark. e xaclly as _.
IISed and na. performed lIawlllSSly. It IS
complelely au lOfTl8 tlc in operation lno
onIolI bullons 10 fTIe'Ia wll h) aflll tequ""
lIbsoIulely no mod,hcal,ons 101M Ken-
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TTY LOOP

The necessary software can either be
typed Irom the list ing printed in vlcCOMM
Of It can be ordered On casselle tape for
$5.00 or disk l or $7.00, I typed the program
in myself. but in retrospect. it wou ld have
been well worth the cost to get it ready to
run on d isk!

How wal l can a $50 SSTV program and
interface work? II you've never seen slow
scan, you are sura to be impressed a lmost
immediately.

The oo ly plOb lem I found while mon'tor
ing 14.230 M Hz, the SSTV calling frequen·
cy, wa s that there are many amateurs with
newer co lor SSTV gear. Otwiously, thi s
program won't handle that. bu t be lieve it
or not. Ed is work ing on that too '

With a norma l SSTV signa l. the p icture
qUality using th e ,iCCOMM program and
H·31 interface Is quite good. I've copied
beautiful p ictures 01 dogs, cats, owls,
scenic views , and even a Denni s the Men·
ace cartoon,

Certain ly, the quality of the p ic ture cao
not compare with commerc ia l units cost
ing much more, but i t is a great way to be
introduced to SSTV.

The vjcCOMM SSTV transmit program

allows four messages to be stored in a
VIC, Or eight messages in a C-'64, for trans·
mi ssion, The prog ram is a li ttl e disap
poin ti ng in that on ly smal l messages can
be saved. Each letter is expanded to many
ti mes normal s ize fo r clar ity, The lull Com.
modore charac ter set can be used, though,
a llowing lor some low·resolution gra phics
II you are creative.

I found the transmit prog ram adequate
for simple CO sl ides and such. It at leas t
o ffers a way for you to part ici pate In SSTV
rou nd ta bles, though you won 't win any
prizes tor the bes t picture.

Over the last two years, ,icCOMM has
incl uded a Morse eeoc-a nd-receive pro
gram, a RTTY prog ram, and numerous
non-amateur prog'ams that could have
arnateur-radlo app li cations.

The next issue of vicCOMM promises
programs for sampling. sto ri ng , aml play·
ing back voice or music. Ah yes. di g ita l
audio with a VIC·20' See what I mean? The
man is a wizard '

A SUbscription to vicCOMM Is $9.00 for
s ix issues. Be forewarned that it is pub·
Ii shed on a somewhat erratic schedule.
Even wizards have to work lor a l iVing. The
walt is worth it. with each issue guaran·
teed to enterta in and amaze you.

Both vicCOMM and the H·3 t SSTV inter.
face are high ly recommended, Wr ite to'
vjcCOMM, Box 549 ' Duke Stalion, Dur
lIam, Nortll Carolina 27706. Reader Ser
vice number 478.

J im Grubbs K9EI
Springfiel d It

Marc I. Leavey, M.D. WA3AJR
8 Jenny Lane
Pikes ville MD 21208
My neighbor just stopped r:fflJf atter Sj)f!fld

Ing some time UP in Punxsutawney. For
those of you who rema in uninformed , that
Pennsylvania town Is the home of Punxsu
tawney Ph il , the otflc la l Groundhog Day
mascot, by whose vis ion the severity of
the rema inder of winter Is determined
each February 2nd, I even used to get a
brochure every few years from the ama·
reur-ractc group up there which watched
out fOf Phil. Good luck th is year !

Well . somehow I guess I should get

SCIENCE FACT-OR FICTION?
After you have read SolUfion's to

Tesla's Secrets and tile So ,iel Tasla
Weapons, you may have the same reet
ings • did: amazement, awe, adrnlratton,
and great Interest _mixed with a leaven·
Ing amount of skept icism,

Certainly, there is no ouestron that
Nlkol a Tesla was one of the great genius·
es of the twentieth century; some say of
any century since the s enarseeeee. He
was the "father" 01 a lternati ng current
who invented the ac generator, and with Ii·
nancial back ing from Gemge Wes ting

house, succeeded In harnessing N iagara
Fails for the produc tion 01 elect ricity,

He succeeded ill producill g e lec tr ical
alld sound osc il lations having frequen.
ctes beyond anything imagined at the
time - prior to 1900f He actual ly produced
rnllllrneter waveS and envrstcnec radar,
sonar, remote control, missile guidance
systems, and dozens of other " modern"
Illventions. He produced X rays by a new
technique. and "cold l ight " whereby gas
filled tubes were lit In his laboratory with·
out visib le connect ioo to a power source.
Beyond that, he had ideas (demonstrated
In small sca le before cozens of Witnesses)
for transmitting powe, th rough the earth
- wirelessly- to any point on Earth. His
ach ievements won him the t 915 Nobe !

Prize.
Tesla began h is life in a small town In

what is now Yugosiavla. He came to the
United States in his ear ly 20s with just a
few cent s In hi s poc ket. Although he
spoke no Engl ish, he found apprentice
ship at a small electric motor repa ir shop
in New Yor k City.

From there he began h is l i fetime o f ex
perimenting and stUdy ing wh ich led him
to the virtual cont rol o f nature . .. and to a
sad, biller , and lonely end In 1943, Tesla
was, Indeed, a Prodigal Genius as he was
called by John J. O'Neill , one of h is biog
raphe rs, in the bcok 01 the same name.

The book reviewed here is In two parts:

Solufions to Tesla 's Secrets and the
Soviet Tesla Wf!apon s, by Bearden, and
Reference Arficles for Solutions 10
7es/a's Secrets , comp iled by John T. Ratz·
laff,

Author Bea rden's credenti als a re im
pressive: he is a nuclear engineer, a wa r
games ana lyst and military tact ici an, a re
t ired officer with over 26 years experience
In air defense systems, tactics and opera
t ions, techn ica l intell igence, antl·radia·
tlon missile countermeasu res , nuc lear
weapons deployment, computeri zed war
games, and mil i tary systems require
ments,

He Is currently (1 981) with the Alabama

from that topic to the lead i tem In th is
month's co lum n, Unfortunately, I can't
th ink o f a smooth way , so let's just pl unge
in. I have rece ived in the ma ll the two new
est publicat ions f rom Joerg Kllngenfuss
Pubiicatlons, the third edition of his Guide
70 Utility Sfations and the seventh ed ition
of the Radiolelelype Code Manual. These
are monumenta l works, at least one of
which should be a pa rt of any RnVer's
li brary.

The smaller of the two work s, the Radio
telefype Code Manual, Is a seventy-one
page booklet that covers the non·ASCIl
rad loteletype cod es along with severa l
varia t ions on the Morse code. For those of

divisloo o f a large aerospace company
where he Is involved In determining the
future requirements for laser weapons.

All of these lend cred ibi Iity to the th ings
that he wri tes about which seem so in
c,edlble on the surface . .. t hlngs that he
teils us about Tesla and_perhaps more
importantly_the recent work done by the
Soviets. l et 's begin.

Before 1900, Tesla had succeeded in
produc ing and demonstrating the effects
of what have since become known as
'teste waves. He repeated ly stated that
they ware non·Hertz ian in nature_being
scalar longitudinal waveS rather than
transve rse vector waves.

Among uses for his waves planned by
Tesla was t he production 01 "free'" energy
fOf the use of anyone, anywhere on earth.
All that would have been needed ..... as a
Tesla generator to transmit the energy
and a suitable "antenna" at each receiv
ing site. Bearden says that this knowl·
edge was su ppressed and Tesla was ee
l iberate ly iso la ted because of the eCO
nomic impli cat ions 01 such a device and
the threat that It would pose to the estab
l ished power st ruc ture.

Accmd ing to Bearden, orthodox erec
tromagnetic t heory has a basic f law In·
volv ing delinition of elect rostatic pcten
tlal , and It Is this flaw wh ich has pre
vented scientists and technicians from
recogniz ing and ut ilizing the Tes ta oteccv
eries. The author states that our Ofdinary
th re e·d lmens lonal electromagnetic
theory Is merely a special and limited
case of Iour-dfrnenalooa l scaiar e lectro
static potential theory, which Invo lves
t ime as the extra dimension. The explana·
t lon, with examples, is given In great de
tai l by Bearden. although I had trouble try·
Ing to understand exaclly what was being
said.

The essence is that a Tes la ..... ave is a
massless wave which does not obey the
laws of physics as know n today, and t hat
electromagnetic effects such as rad io
waves . light waves, and the lih are pair.
coupled resra waves-all 01 which leads
to a new concept o f super.relativlty wh ich
goes beyond the Einsteinian concept.

Naturally. this is all pretty hard to swa l·
low, and the Implications may be even
more dillicult to get down withou t consid
erable chewing.

Examples of Tes la waves In ac tion can
be Seen in the so-called "spook lights'"
Wh ich appear over the mounta ins at n ight ,
especially in areas of tecton ic fault zones
where hlghly·stressed quarta-beartnp
rocks produce piazo electricity and, as a
side ef fect, Tesla waveS, Tesla waves can

combi ne ..... ith eaCh other to produce what
Bea rden calls a scalar interfe rometer,

you who have been looking lor the infor
mation. here is a de tailed descr iption of

the CCIR-467·3 specifications that def ine
emateur-servtca AMTOR along with other
ARQ and SITOR standards. Some o f th e
nonstandard Rny codes covered include
those used to send Arab ic, Cyrillic, and
Hebrew. Of the th ree, Hebrew Is only brief
ly e~p la ined with a code chart, an omis·
sian I hope will be corrected in fut ure edi·
tions . Somewhat more Information Is giv·
en about Cyri l l ic, and extensive coverage
is given to Arable. with a long list of words
pr inted on a convent ional telep rinter with
their Arabic trans lation, For example,
BMVCUf:l ~ America and VB RCT ~ radio.
Beyood the conventional !i,e-Ievel code ,
the book a lso deals wl1h the thlrd·shift
codes , So called because they represent a
third Character set (other than lellers or
ligures} wh ich is used in the Amharic,
Cyrillic, Greek, Korean, Thai , and Japa
neSe radioteleprinter systems.

augment ing and d iminishing in patterns
that follow a Fourier series expans ion.

It Is also suggested that thunderclouds
and severe electrica l d ischarges f,om
cloud to cloud or cloud to ground can pro
duce SEP (scalar electrostatic potential)
effects such as ba ll lightning, plasma.
and the like.

Impossible as It may seem, Tesla waves
cou ld possibly affect bo th space and time
(IndiVidually and separately. or together in
various combinations) and therefore af.
teet such "constants" as grav ity, mass.
inert ia, and even human thought!

Other wor~ers In th is esoteric fi eld in
the early 1900s included James Harr is
Rogers, who pa tented an underground
and undersea antenna sytem that was
used dur ing World War I to comm unicate
with Submerged submarines and to cern
municate with American Expedi tionary
Forces in Europe tllrougll tile eartll!

T. Henry Morey o f Sail lake Cit y suc
ceeded in tapping the limitless "zero
point energy" of space-time Itself th rough
h is Invention and development of special
ampl ifiers. By 1939 he had produced a
29·stage ampliller that produced 50 k ilo
watts of electric ity from a vacuum! The
tubes (wh ich had ta~en MOfey years to
pertecf} were dest royed by a Russian
agent after the Russians had obtained the
drawings for themselves, and the cevrcet
Today, the Morey ampli f ier is a standard
component of many of the Soviet secret
weapons and Tesla superweapons, ac·
cording to Mr. Bearden.

Examples at other available Tesla liter
ature are: Bedini'S Free Energy Generator.
Slar Wars Now (iJ1.Cluding a description of
the basic mechan ism by which Sov iet
controi of Nort h American weather is pos
sible-and evidence of Its extensive test·

ing), Tile Bridge 10 Inflnily (a book about
the secrets of gravitation, space-t ime trav·
el, the world 's elect romagnetic grid sys
tem, and much more), and a 6OO-copy lim·
i ted edition o f the Tesla Pafenl Wrappers,

Th is material is described In a pucuca
tlons lis t avai!able f rom the 'reste Book
Company. The uues are reesoneeie in
price_some are surpris ingly low. in fac t.
The boo~ reviewed here, an 8 '!:1 " )( 11"
spiral·bound softcover, retails for $ t 4,00.
!'jease add $1.50 for shipping and handling.

For those of you who may be Interes ted
in reading all of the available Tesla mere
ture, plus much more by various authOfs
about similar su bject material , write to
the Tesla Book Company, t580 Magno lia
Avenue, Millbrae, Cali/ornia 94030, or call
(4 l 5}-O974 903, Reader Service numl)er 479.

Jim GI.y W1 XU
73 Sreu

If that is not enoogh, some o f the more
exot ic versions of Morse code are covered
as well. Alphabet s are shown for send ing
Arabic, Cyrillic, Greek, Hebrew. and Japa·
nese with a code key. There are al so enti re
sect ions on terminology, how ARO sys·
tems work , and an introducllon to simple
cryptology. Let me tell you, these are
some meaty seventy-one pages!

If these are meaty, try amd imagine the
427·page Guide 70 Utilily Slalions, AI·
most an IJlCh thick , th is tome of a work
cove's over 14,000 Individual frequenc ies
bet ween 1,6 MHz and 30 MHz, using
modes of transmission IJlC lud ing CW, fa x,
SSB, and AnY In Its various permu ta ·
tlons. Seventy-eIght RTTY press services
are listed on almost !Ioe hundred frequen·
cres In the master list, as well as In a chro
nological list by time of day of transmls·
s ion and alphabetica lly In country order.
Alphabetical ind ices are alSO provided for
a slew of meteorological RTTY stat ions,
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Dick Norton N6A A {rigM! ~i$cu$Su confesf strategy wllh Rick Niswander "'70M. O'ck
hu made many Ihousands 01 confes f QSO. trom gHVT in fhe CO WW Contesfs ,

mnemonic abbrelli.hons, se<vi« codes,
o signal., Z codes, uhllly stst,on•. Signal
reopor'ting codes .. ,~I. you get the idea.

As an e xtra adOed att raclion, Ihroo
maps afe prlMded, each one 8,85 by 18
inches in sile. whICh &how aOf routes and
VOlM ET Allotmenl and Receplion areas.
QuIte a package in one h;andy book!

Tl'M:tse pubIlCAt,ons. slOng wIlli _al
OIIlerS, a fe avail. Dle Irom Joerg Klingen
lUll Publical ions . PallOlama.trasse 81,
DF·7MlO Tuebingen. Fede ra l Republic 01
Germany. The prices lor the Rltaiolel.
type c oae Manual and Guide To Ulilily
S t. , ion5 a,e 0"125 and OM&o, respective.
I ~, I pfesume that the dollar amounts
wou ld vary with Ihe current exchange
ra te. Be SUfe to le i Joerg ~now you read
aboul it here, OK?

Is snybody OUI tnere intefested in pac~.

et radio? Il\ilve recelYed a 1_ inquiries on
Ille subject; one IS S.Ihng Ilere Irom Gail F,
Moullon, Jr. WAOKJO 01 T,ona CA. Il\ilve
asked arOUfld 10 some 01 I.... ma--.s in
11111 area, bul il Iooi<s lIke wr..te'ief inter·
esl ..isted a 1_ vears bKIc ..... d,ied up,
Ofop me a line WIth ",hal_ you tllink on
the subject.

Another problem area I. pafl. lor older

x
DXING IN CONTESTS

Rad,o propallOltion has no! been kind 10
OX... ,n Ille tall \'6If. And Illere IeefT\S 10
tie I, UIe feaSOll tor IIOPa Il'Ulllhe .. t.... tion
will 1rnpr(M!. Ten meters prO'o'iOea only QC.

c.aionaol Ilas hes 01 .eti.'ly.•nd ........ 15
meter. support. good O)(,ng only during
daylighl hours. AS 20 mel... ",. stIeS OUI
late.l nighl. more OXer••r. crOWd,ng i....
10 lhe I_er bands, or (Gor:t forbid!) giyiflll
UP lhe Irus lrali ng praCI'Ce 01 OXlng at Ihe
su nacct minimum.

Whal can Ihe d ,e.ha rd OXflf do 10 ma in·
"in inte res l aM ent husiasm fo r the
sp<)ft1 We'll 1001< at a va, lety 01 ways in
corni ng month., lI a"mg wilh OXing du"
,ng contesls.

Many O)(/lfS nate conlesler. and cce
tesliflll.. claiming that these ........end la·
nalle. OYercrowd lhe banda and deslroy
any Cllance lor seriout OX,ng. However, in
all but • (:OIJQIe 01 conleslS, lhe other
mode i. seldOm at1ecled by lhe conlest.
For ex.rnpIe, _ illhe CO W(lt\dw;de OX
COnlesl fills lhe p/Mlne bands, lhere i. a l·
w.ys CWo AndIelGOm do conlesters c0m

pletely lill a band; nil u",* end is u.....If~
fIM 01 tile contest I,enzy.

OXconlests offer lhe OXer some unique
oppor tuni lies 10 expand hiS OX ncrtzoos.
and a llO 10 add a few more new ones 10
Ihat OXCC lota l. S ince Ihe .prinll con leSI
season is aboul 10 beg in, let 's see how
you can work se.e ra l new cou ntr ies. prac ·
tlcall y pa inlessiy. d Uflng a OXcontes t.

WIlai advantagea do conlesl. olter It\e
OXe(? Filst. contests create a lot 01acli.i 
Iy on lhe banda. Slations which .e1dom
OPerale otl"", gear up spec,lically lor a
majOt conlesl, prooid.ng more OX oppor.
lun,l,es. Also. lhese al.hon. are trying 10
makeas manyconlacll.S they can, siroce
Il\ilt i•. alter all. lhe poinl 01 the contest
n-e OX stations are act .... Uy NIl'" 10-,...

So you I\il..., . 101 more s lallons on It\e
air. all more Ihan "" lI ing 10 listen for YOU'
call. OX conlests a llO bflng OUI m.ny OX·
pedi tions 10 ,are and no t'lO-rare places.
While no ma jor OX pedltlon to a "most
wanted" spot will pick a con les t weekend
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RTTY machine-s, Aga in. vears .00 there
were many parts houses ",hiCIl Stocl<ed
platens. pr1nl boxes. and geIl-rs lor ya.iOU.
Telelype Corporation machine-s , No", .
w,tll I"" electronic clean .~. thelle
IlOUfCeS are lew and lar between. $pIQli·
cally. Illave s note Ifom Bob Klein K9RTB
01 Bell. [}am, Wlscon.in, ...no ....s been
Iool<lng III Ya,n lor a model 28 Pl',nl box.
Can a nyone help Ilim OUI? Send me YOUf
name.nd I will lorward it 10 hIm. We'll see
wllal we come up Willi. Bob.

I have been t o ying with various
schemes to put the compulef back on 1M
a if, One 01 Ihe things we need 10co is look
et whal each of you who afe u.inll a com
pule, on RTTY is uSI"'ll for hardwafe and
IOU",are. So. Ihis month, I ",ou ld ask eacn
and --.. Apple {l . II. It + . lie . IIc) or Apple
clone user 10 drop me a note snd Iell me
wr..t k'nd 01 IOIIwa,e you are using on
RTTY, Now. belore I get Hogged, not Mcl....
tosh. Usa. or the like.~H, I am Irylng
10 compile some sor1 01 ordet OUI of all
IhiS.nd hope 10 do Ihi. 0¥lIrI' I"" next 1_
monlh•. ""th the ,esuU. to lollow when all
is in.

Meanwhile. It\e TRS-8OC COlor campul·

Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

10 OPerlle. man~ "SUllcase OXped,tion
11$" head 10 the Caribbean. lhe Pacilic.
Alrica, and Soulh Ameflca to operale duro
ing the contesl.

Unhk. residenl OX I\ilme. lhese conlesl
OXPlIrd.liOner. I\il"" nol yet tired of work·
Ing hund,eds 01 slateside ham•. 10 your
cn:ancea 01 a l-UC(:essful conlacl ,mP«!"".
Typica lfy, these conlesl I,ipa lea tufe a
stateside OSl manager, which Simph"...
the confirm.tion process (more on Itli.
below),

Fina lly. contests provide many OX op
portu nltie. on the marginal bandS, h en if
10 meters is closed the 'e will be a lew
ha r\l-(:ore conIesters on lhe band keeping
il warm, Under identical condiliona w,th·
ou t IflI conlest. the band would be com
plelely dNd, but dUling me conlesl. Ihere
",ill al",aY' be a lew slalions on the air.
srree lhese st.tion5 .re c.lIl"Q CO inlO a
dNd band. II you can hear lllem. you can
probably work Illem .,Ih lollle CQIrIpe

hlion.

er' continues 10 ' ack up tile brownIe
poinl. rere. All .. examining. _sat,le
expan.ion bus and llO<:oIumn lerm.nal
card lor lhe CoCo-more on lhose la·
ter-I am conVInced Il\ilt Ihis is tile ",ay 10
00 lor the serious user. Total cost of a lull
RTTY s)'Slem SllOUld be nominal. and It is
buildable in stages r.nging from a tape
based TV d,splay 10 a lull -d'ak~,

mulli ...... . 80 " 2~ terminal-.nd .11
based on I"'" same compuler. Tt\e re will
be more on thia one la le r!

I apprecl.led a comment receoee Ifom
Fred F. Kloman o f Laguna Ni gue l CA. Fred
notes Ihe e . planaHon. o f the var io us "b il
format s " In tne Sepl ember co lumn and in·
creates the need fo r a .ta nd a rd. Onl ~ one
ite m ot contu.ion In me leUer. Fred. You
write aboul Ihe "RS·232 b it lormal" in
teens tl\ilt suggesl you are contus,ng
RS-232. whIch is the medium, ",ilh ASCII.
which is lhe mealOlOt'. One ol IN! points I
I"ed 10 make in $eplember-I hope I Uld
il clearl~ enough-i. tl\ill t he Ame..can
Siand.rd Code lor Inlormation Inler·
change, ASCII. detennines the bd lorma l
for tran.Il'''saion. S- bil$, eighl bfll,
........ six bota lor uppercase only ...."'"
been used. w,lh one. I....,. or some Iflction
in bet_ II. atop biL The poinl i. lIlat

Yo u don'I have to e ntef the contest to
partic ipa te . In fac t. only a s mall Iraction
of the hams who make contacts duri ng
Ihe contest e yer submit logs 10 the cce
lest orllanilflf, whictl is lhe u.ual means
01 e nte ring lhe contest. Mos t ham. simply
include their conlest conlacts in Wllh
lhei, otller QSQs in thei r logs. No need lor
.ny .pecial lorma. log sheets. or o ther
paperworlt ,

I-low_, you $hOut~ ha.... a eopy oIlhe
rules of Ille contesl at hand Belore lhe
conlest, rNd th.oug/'I It\e ruleS unl,1 you
a re thoroughl~ familiar with the deacrtp
lions 01 permissible contacts .nd the
complele contest exchange. You can lInd
the lules in an issue 01 Ihe mallOlz,ne of
the .pon.Ofmg organization, or by w" lmg
tome spon.or and as~in\l fo r a copy 01the
rules. Alwa~. ,nclude a large .ell·ad·
dressed. slam ped enveiope with your rft
quest.

You must be lamiliar wllh Ihe rules so
thai you can make contacts in Ihe contest
as I. pldly as ee more act ,ye paflicipants.
10 keep the OX atallon happy, AllO. you
w ant to enaure ttlal)'QUl' conlacl w,th lhe
OX SI.lion compl'es ",ith lhe 'utes 01 the
cortlest. 10 thaI your log entry ••n't
dele ted .tl.. lhe conlest i5 0¥lIrI'.

Fortunalely. the lules lor mosl majOt
OX contesll .'e very similaf. You may

.u th,s detmes Is lhe tormat ct btIs. 001
the vollage I_s on IN! line. Aller all,
ASCII being tranamolled OYer a ,adio .io
nal is 51,11 ASCII. bul ,t .s I\ilrdly RS-232.
The R5-232 1<: Of wr..1ever!lIandard ad
dresses the voll-oe Ie¥lIrlS neelted 10 sio
nalille desired bila 0¥lIrI' the Cifcuil, ••Ih
OU! fegard lor wr..1 lhe partICular t_ t
in use is-ASCII, M"nay. or lMlfl Morse '
Yea. lhe IWO COIn be relaled, bu t 00. they
. fe 001 lhe same .ny more man vollage
.nd currenl are. And I ~a t ' s the message I
was trying 10 gel aCfOSS. Thanh, Ffed. for
the exceil enl questio n,

Ffed a lso aSked fo r, and received. Ihe
latest lisl ot re prints Of old "RTTY Loop"
col umns. Tnis column is wfitten too fa,
ahead ot real 't~ for me 10 le ll you how
many or on wh.l subjecl. reprints a fe
aya ,lable . bull ha.e been trying to pullo
gelher some 01 the more papul.f .ubjects
InlO feadable lorm. An up-Io-date lill i.
ayallable by send,ng a selt_esse<!,
lIamped enYlllOPed 10 me at lhe aboYe ad
ares. (requesl the 'epr,nt hll~ II you want
to.;odd a quesll()n. point. or some ;nl_·
II()n tor lhe resl 01 the readership a long
..Ill Ille requeal-wor.""ful' Who k...,.....
you may end up I, k, Fred. readIng your
name in "AnY Loop"

work Slat ions ou lside your own co unl ry
(and some within you r counlry) onCe On
each band. OX conleSler. lake a .ery d,m
.iew ot d uplicat e conlaCIS on the same
band ("dUpe." in conleS ting Iingol, so Iry
to make your coniaci counllhe f" st lime.
n you cannol .Ieep ",ithoul an "insur·
aroce" conlacl. make il on .nolher band.

I've hOld Sl.lions work me a hall dozen
I,mes on each band. and OSL .........., ceo
teet. This ~na I ....ve to ca.efully rft
_ e.-.cn dupllCale conlacl from my
contesl log before I send II in. beCause

there are -.e pen.l"e. lor faihng 10 re
_ the dupes. Otr.-'OUII~. I am not!lO'ng
to look ",ilh lavor upon lhe OX... "'110
works me s........a l times on each band.

Theol ~ef fealon lo check Ihe ' ules is 10
learn the proper excha nge for lhe conlesl
By read ing me fules a bout the contest ex·
change , Ihe OX" can call the OX stat io n.
provide exac tly the "oht informa t ion tor a
complete contest conI act, and lea . e the
OXstaHon 10 hi. poinlll at hering. II the OX
slal,on has 10 ask a series 01questions 10
get the inform.lion flI needs. he mlghl
Simply torgel aboul YOU' conlacl, .nd
wort< sornecx.. else

For mosl OX conlesll. the exchange i.
"""y simple: lhe OX .tal,on·. callsign.•og
al report, ancl one lOd,tlOO\ill po.ece 01 ,....
lormation. The laller moghl be a O"Ollrapl'>
ic designalor. SUCh as CO or IARO lor.B

or IIleSlales. In someeaaea Ihe add,lIona l
piece 01 information eXChanged is a con
aeculi .... ser,.1 number. Belore tile cor>
test begine. prepare Ihe ,nformation you
.hould send to me OX stalion.

Aboul sill na l re ports: Contes ting .ign.1
reporls are alwa~s 59 Of 5NN. No body
pa~ s any aflention 10 these I;gures. and
send ing Olher tha n a 59 or 5NN Sim pl ~

confuses Ille OX stalion, In fac l, many
contesters duplicate Itle" logs w, t ~ It\e
"59" already in place.

Yes. il certainly seems .illy 10 sta"" 10
pull some coniaci OUI 01 lhe mud, and
lnan lum .fOUnd and gl"'" a 59 reporllO.
station whose call.lgn you COUld f)a ret~

COPY. bul giving accuflle $lg",,1 report. in
a conlest WIns no Ifl/lf'lda!

Making I'" Coni"' aso
Okay, now you're." set lor lhe 51a" 01

the conle.t. You, log is re. dy. you know
lhe rules. and you have lI'e conle.1 e ',
change you ",ill .end all p.-epered. So how
do you work new OX countries in the If1&-



ATELLITES

USING THE AO·10 APOGEE PREDICTIONS
Apogee p<ediclions lor lhe monlh of Fllbn.IIry are prOVided lor ' ''''''' seclionS of lhe lJM·

ed Slales: Washington DC al 39N nw, Ka""" at 39N 95W. and Cahlorni. al 38N 122W
T,mes are in UTC and apogee in Ih,' caM is ..-n anomaly 128 rounded 10 " '" """'''''
whole hour. Us-e lhe cha" as a guide in aim,ng you, anlenna. Inert lil1E>-lune Ina 8limuln and
elevaliOn Viii....., 10 peak tile saleli, 'e'S beacon signal. If you reqcue more acculalll QrtIIlal
pred+etionS. conlacl AMSAT al PO eo. 27, Washinglon DC 20044,

'" ASII KANSAS CAL IF
OR BIT DAY TI ME AZ EL AZ EL AZ EL........ - ~ ~ ~ ~ == - _.._............=- ~ =~ . -•••••••••••
12 33 1 160 0 138 45 1 18 33 97 12
12 35 2 1500 123 39 1D7 25 88 4
12 37 3 1500 121 33 1D6 19
12 38 4 02 0 0 274 D
1239 4 1400 110 25 97 11
124 0 S 02 00 268 3
I 24 I 5 1300 10 0 17 89 3
1242 6 0100 262 13
124 ] 6 1300 99 11
1244 7 0000 27 2 1 255 23
12 45 7 120 0 9 1 3
1248 8 2300 27 2 0 260 13 24 0 34
1250 9 2200 266 8 25 3 23 228 43
1252 10 220 0 260 10 24 7 24 219 44
1254 11 2100 253 20 2 37 " 203 50
1256 12 20 0 0 245 30 226 43 182 54
1258 13 2000 238 3 1 2 17 4 3 173 50
1260 14 1900 22 6 40 20 1 49 153 49
126 2 15 18 00 212 47 181 52 136 44
1264 16 18 00 202 46 172 48 132 38
12 66 17 1700 183 50 153 47 12 0 31
126 8 18 16 00 16 3 50 136 42 109 23
1210 19 1600 156 45 133 36 10 8 17
1212 20 15 0 0 14 0 41 120 29 99 9
1274 21 1400 125 35 1D9 22 9 1 0
12 76 22 1300 1 14 28 1DO 13
12 77 23 0 100 270 0
1278 23 1300 1 12 22 99 8
1279 24 0000 264 9
1280 24 1200 103 14 91 0
128 2 25 I 100 94 5
128 3 25 23 0 0 269 0 251 21
1284 26 I 100 9J 0
128 5 26 22 00 262 9 24 3 31
1287 27 22 00 268 0 25 7 1 1 235 32
1288 28 2100 262 7 249 21 224 41
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lee? Since yoo lI'e not se,ioos ly enlering
me conlest YOU' slr"legy will be d illerenl
flom tn,,1 01 Ille regula r coetest enl ra nl.
Prnumably you have hllie inleresl in
worklflg Sl"nos 01 J ap;1lne5e 0< German
s lallons (i f you do. *"y not enter tile COl>

test more Htious.y?). so you can Ignore
most 01 whal you heal .

Agood way 10 teCa'a lellle OX you want
from tile ' 9$1 oI t.... conleslllfS is 10 keep a
MblInd p1an.MA. you IUM across Ille band
list_no 10 I.... polMlpt. you c.an ident lly
troe calis 01 tM OX .tatoons (0< staleslde
SlallOO. ca lhng ' 'CO TESr). Ooe or more
01 lhe poleups mlgllt conla,n a Slalion you
need, but Ille .est you can quickly lUne by.

By IOW"1Q Ille " equenc ln of Ihe slal ions
you neeo. yoo can quickly tu ne back and
forth , whiie . kipping 1111 the olher Con

leSlen.
Pileup Du. l lng wo rks lne same way in

con lesls as In OX. and many of lhe same
technique, work, Avoid givi ng onl y pa rt 01
your callsign, howe_er, and never repeat
your can In a contest pileup, The OX sta
tion might well get your enl i,e call on Ihe
h rst l'y , Also, if one call d id n't work , wai t
unlillhe next OSO a nd Iry aga in

If yoo lind yoo' peanUI whis tle isn'l
cracking Ihe big pileups, don·t despai'
Try a dilleren. band, where lhe competl·
tion i", '1 .. he<ce. Or uy a l a dlfferenl
lime of <Hy. or Ille< In lhe weekend. By
Sunday lIfternoOll. mlny of lhe maiOf OX
conl"le<' nil'" worked all lroe BIg Guns
in Ille conl"1 lind a,. now copying much
wea k"" SIgna;, G,,,, II lnolhe< tty'

.... ggod Sign 1h.l1 you 're nor gelling
tnrougn is wilen ee OX slation continues
10 call ca . fle< your call. II lie can he.1Ir
anythlng.1 . u. he' lI p<oblIbly try 10 mike
lhe conlacl ralhe< lh.an conl,nue 10 call
CO

UntOf1unalely, no! all lhe good OX on
lhe a ir dur ing Ille conlll!ll consiSlS 01
la rge. _"-eqU'pped slllllons on evety

band calling ca. Some will be d1S1ll'lClly
weaker , on lor • shorler period of time,
and gene<allY mo.., d,fhcul110 work. While
not "sure lhings" Ilkll llle Dig contest OX·
ped,tions, e eee OX stations are usually
wor kabl" by .."rage sta tions, The tric k is
10 keep lun ing ar ou nd Ihe bands which
are o pen, II Slening 10' tnese s ig na ls. Your
band pl.n can help you skip o_er ma ny of
the pileups, so you can scan seve'al
ba nds in a short pe'iod of time.

Look for me OX sta l'ons nea r llle f" ng·
es of II\Il conlesl aR M. The reallY Big
Gil'" s lug It ouI dOwn in lroe lower reaches
of ll\ll band: hlg!tl!f up lroe wllaker stalions
galhe<. SO tu.... up to whe<e the conlesters
begIn to ln,n out You'll often find some
good OX up the<ll. "'d,ng from lroe horde$.

WOtt"' lhe -Hunt and Peck- Slation

Perl\aps lhe moal husI'ahng aspecl o f
conlesl '''ll w'lII PIllet t!\lln a wonn,ng sla·
loon 's to listen to lroe g'eal OX wl>ich is
calhng one 01 ""'SIl SUPl!fSlahons . Tile
Bog Guns call ca conl ,nuously, and lhei.
Sl'ong a,g na ls anratl a lot of choice OX.

Obviously, you can·t hope 10 compele
w'lh someof lhe5e guys. The OX is not g0

ing 10 flock to your door in the same man
net, Bul jus l because you don 'l own a Big
Gun slation doesn't mean you can'l work
muc" o f 1"1S choice OX.

These "hunl and peck" staucns tune
aCross 1M band, answering cas. They
uSlla lly move In one ctrecncn a long the
band. jumpin g InlOeve' y pi leu p. If you can
lei l whiCh d if&Cl lon lhis OX sla l io n is tun
ing. you ha_e good chance of wo,k ing
him, even w,lh a peanul wllisl le.

Ail e' you Il..e work lld 1M few OX Sla·
lion s whICh .r. ca lling CO themsel-..e s ,
you mlgll t slaft IlSlening to a s l'ong slale
s ide sl. lron nel' Ihe IlOl1om edge 01 lhe
band. W!'Ien you floUr one o f lhe ' a'er OX
slaloons calh"ll u'" alale-slde conlesl

cae., tune up Ihe band and see il yoo can
Iollow Ih.at ' a'e slalion. Pe ' haps you will
Ilea' il again a lew kilohertz higher in lhe
band. call1''llinolhe< COer.

Once you haveeslablished a pallern for
the OX slalion, Iry 10 gel a lew kilohertz
ahead 01 him, Tune up a hltle higr- in ll\ll
band th.an /lIa laal ccetect. and. wedging
bet_ the Plhe< atalions . caU a ca.ad'·
rec lional ca, or _ call lroe statlOtl d ,·
rectly.

$in<;e I.... OX slaloon is lun,ng lor COs.
lind your ca is just h,one< in Irequency
than hIS lasl contact, "'" OddS a ,e tllal he
might jusl '-r you. CO andcaH you. E_
if lilt' heq.-.cy you choose is 'I8fY c.OW'd
ee. you miglll be able to ma ke that single
conl.Cl .

A dorechonal CO miglll imp<ove your
chancea, If lhe slation you wanl is I,om
"'nca, try calhng "'CO Africa"' when you
gel a few kilohertz ahead at h im,

Il Ihe etancn you wanl doesn't a nswe,
yo ur CO, chec k me ne xl h ig her pIleup 10
see il he s kipped o_er your wea ker s igna l,
If so, ge l ahead and lIy it again, II there is
as much as a moment's pa use belween
me Big Gun conlesle". you have good
chance 01 ma king Ihe contact

Anolhe. way 01 anagging those .a 'e '
staliona working lhe Big Gun OXe" Is 10
try 10 call ll\ll OX sl ation on the BIg Gun 'S
trequerlCy· Th., tecl'lniqVll takes very ce•e.
luI lIming 'nd ••easonably Unde"tand
ing Bog Gun. TnMcilllly. you call, "T32AW,
up " ... ' H when Ille Bog Gun is nol transm,t·
long. Of eour... the OX sta lion cannot be
I,ansm"hng. ",the<, whlCll mailes tl\ll to","

ing so ImPOfllnt In a f'le(:IoC contes!. Il'Iere
a.en·1 ....ny gaps betw""" transmiss ions .

II you. I,ming was good and troe B,g
Gun dldn'l jump a ll ove< your s,g nal as
soon .a you alarted 10 l'ilnsm'l , lhe rare
OX SUlIloon m.ght wel l lis len lor your call
lor • few seconds live kilohertz highe<,
Th.a l freq.-.cy doesn 'l hilve to be Cilla l.
as you W'" only need il lor a momenl .

By lhe w.y, unless you ha_e a ""ry good
SigMI, don 'l try 10 work llle OX sl alion on
Ihe same htlQllency a s 1M Big Gun. Said
B,g Gun WIll most liile iy slart Cilliing CO
righ t ever your peanut whisll e

Conllrming lhe ContllSt a s o

The contesl is ove" the ba nds have ,e·
tumlld 10 normal, and you, log contains a
ha ll cozen new eoun lries. No w we come
to Ihe tough part: getling Ihe aSL

II you look for emeeeeces belween a
OX", and a conlester, aboullhe mosl glar·
ing Is aSLing To lhe OXer, lhose as!.
ca rds are lhe 'eason for lhe entore exer ·
c ,se, On lhe other hand. 0SLs are just a
pa,n 10 lhe conlesl",_ Alter~ .... Ior
conlesl , lhe acl '-.e con les ter is swamped
by OSL requeslS

To soma conlesters. OSLs s imply lI'en't
worll'l lhe lroubl8' and expense. OSL I.,.
Quest " iIIrll ' ,Mply "led ,'I II\Il C..cuia r File
I know one contesler ...no even Ihrowa
away SASEs. The only th 'ng in *"ich he 's
inltlfesled ,a lroe occasiona l dol lar bill . So
your OSL 'llIu.n .a le for contest conlaclS
w'll be....,.. 10WIlf Ihan normal.

Tllete are a lew Ihings you can do to im
prove you. con llllll OSL ret urn rale, how ·
ever. FilS!, gel I"" p'oper OSL address for
llle ccetact Oon'l ask tne poor OX stat,on
in Ihe m,ddle of a contes t fo r his OSL in·
tormalion , Eithe' he w,11gi_elnat informa·
l ion on a ,egular basis, on lhe hour, lor e x·
ample. Or you can find lhe OS L route via
your club newsle ller, OX bulletin, or o ther
sou'ce

Note lh.1 many Club slalions ha _e spe
cial OSL ,oules lor conlesls, 4U11TU in
a-.a mignt have d, fferel11 a S L manag·
e" lor .acn conlest depeod'l1g on lhe
g,,"1 operalor for lroe conlest.

P.y ",,'llcula, al1enl'on 10 the conlesl
OXpeclot 'ona. Il ,a seldom u..eful 10 send a

conles t OXped ition OSl card via Ihe bu·
leau. ThIl elrd will never gel to lhe country
before lhe OXpedilioners have departlld,
and lhere ia olten no way 10 forwa rd these
conlest cards , Tllere are liter.lly lhou·
sands 01 OSU galher,ng mold on Monl 
,.,.at , all burllau ca,ds for OXpedilion
eonlle", w,lh no lorward ,ng addres_.
Or, t.ke my recent tr,p 10 T32AW. There is
I!'O ""llular .....il SIIf'\'ice 10 Chr,st....s I,·
I. nd, No !\lim on Christ....s IIa, _ ,.,.
ce;YIlICl a OSL card VIa lhe WNU. So fo nd
out *".1 the ceeeect, s t a leside OSL rou te
t.hould be and use il. t find lhe W6GOI
KI)H HO OSL Manage< U" cPO Box 100,
RIO unda, CA 95(73) quile accu.ale .nd
useful.

Anol he< trick 10 improve you chances o f
confirm,ng a conlest 050 IS 10 indicalll
on your OSL ca'd lha l trus was a conlesl
ccntect. Many aCl i_e OX slaliona keep
Ihe ir contes t logs separate t,om theor
main log. If yo u aim ply indical/! lne dale ,
without mention ing lhe conlesl, Ihe OX
slatiol1 mighl nOlice no asos in h is reg u·
ia , iog lor tnat dale and fa ll 10 answer

Accurat e limekeeping is vllal lor con·
leSI OSUng, A contester might mai<e 6-7
contaclS a minu le and fill a conlesl log
page in less Ihan 10 minules , II your c loc k
is o ff by 5-10 minules , lhe OX s la tion

might ha'f'EI 10 sea rch lhrough dozens or
hundreds o f contaclS lor you. call . Or he
mighl gel lired of lnis a nd ,e lurn or dis·
card your card. So Cf\IlCk YOU' s la tiOn clocil
agains l WWV balore lhe con'"' DeQins.

And be careful about DlInd CIlaf1Oll$. II is
-r easy in a contest to CIlangl DlIn<lS and
lorget to record Ihis inlor.....liOn ,n you.
log. It you !!-Ilfld oul lhe card ba.sell on in
COI'ecl log aala. tl\ll OX sta l'on m.gIlt I,nd
he wasn't even on lroe band you claimed.
On lhose rare< contaclS. double-check lhe'
DlInd r'gIl l a fter lhe conlact or beller enu.
.....ile ect tne OSl card righ t on lhe apot .

0.... lina l lip lor eeuer conl"t OSLing;
In conlesls wilh a consec.:ulive aer,al nurn
Dar, g'WlI"" DX sta tion's ser,al number on
YOU' card, nol you. own. In lhe CO WPX
ConIes!. lor eumple , w, ile "UR , ' 056"
on Ihe card. Assuming you logged lhe cor·
teet number, you r OSO will be vary easy 10
find , e'en if you got Ihe lime and nand
wro ng ,

OXing dur ing ecereete is noleasy, buI ll
ca n be very rewa,d ing. And who knowa,
you might even o.sccver you lika the tran·
lic pace and excitement of the radio ece
lest. Even if nOl, you can eaten a few new
ones a nd work on your band coun lry IOo
leis O'o'er Ihe weekend. See you In me
pileups'



Fig, I . New high·voltage supply lor "Thet Glorious Gonset, "

vate Radio Bureau Chief Rober t Foosa""r
kept going through my mind, " . .. there
are always reasons for jamming, but we
(the FCC) don't care what your reasons
are. If you do it. we will catch you and we
will take away your license . . . " To me,
channel cops, espedally the se lf-annoint·
ed _ariety, exist at the same level as those
who perpetrate acts 01 malic ious interfer·
eece so as to gain attention. In this case,
the two 'Nere One and the same. Had it not
been a Saturday, I probabiy wou ld have
foun d the nearesl pay telephone and
ca lled Carol Fox Foetak of the FCC 's
Compliance Division to give her a first·
hand "ear.wltness " account of this ind
dent. The channel cop should thank the
Lord that It was a weekend, and that
Wash ington was locked up tight. I did
have Johnny Jconston's home number in
my litt le blue book, bu t dec ided Inat do ing
the "b ig number" on the channel cop
wasn't worth disrupting Johnny's week·
end . Still, t was burning mad, and I guess
that I s t i il am, fOI several reasonS.

Firs!, and most importantly, whatever it
was tha t was so d isliked by the users of
th is repea ter about the station I was 050·
ing was no justification for violat ing the
law. Yet this self·styled channel ponce
man not only had the ga ll to violate Pa't
97, bu t the pride to announce that he was
doing it' To this wri ter, that is malicious
interference of the worst kind, rank ing
with the cue-a-ce of obscene language
for the sake of doing so, Both are wrong.
Both are violat ions of the law. Both de

serve pun ishment.
Just as upsetting was the overall rude

ness of the channe l cop and his obv ious
supporters toward a vis itor. if this had
been a pr ivate repeater with a seiectlve
useestup. then I might have been able to
accepl the fact that visitors were unwel·
come, had that been explained, Being a
user on two such systems in Los Angeles,
I Can understand that type of think ing. But
this was an open system. and a fairly
popular one at that. The unwritten fUle
perta in ing to open systems is that all
comers are welcome. At least that's the
way it is ersewnere in the United States.
Had one of the control stations come onto
the channel and asked that we OSY, I

woul d have been happy to obl ige, I'm not
one to go where I am not weicome. But
that didn 't happen . Ins tead, the use rs took
it upon themse lves to censor a station I
wanted to COnverSe with , and in doing so,
took the law into thei r own hands, vigi·
lante style. Th is is someth ing I cannot
ever accept.

I hasten to add that thiS problem ap
pears to be isolated to one particu lar NYC
system at the moment, and I have written
to Ihe system's licensee, apprising him of

the matter. Maybe he can find a way to
gain contro l over his userstnp and explain
tha t their activ it ies are placing his license
in jeopardy, as he Is held legaiiy responsi .

ole for tna manner in wh ich the system Is
operated. Who knows, maybe they will
even listen to him. Prol>ably not, if I know
New Yorkers. II was that type of attitude
that was in part responsibie for my mcv
"'g away.

Either way, I th ink it is important to
point out that hate only breeds more hate,
and on a repeater this can only lead to
chaos and anarchy. I bea r witness to this,
and I can only hope that the channel-cop
cancer does not spread. It was the cnan
nel cops who were responsib le for most 01
the chaos during the ST5·9 "Ham in
Space" operation last year. and we don't
need a nat ionwide repeater network filled
with them.

BillPasferna~ WA61TF is r/le Nerworl<
Director for Wes tlink. A broadcast engi·
neer by trade, Bitt has been a con/ributor
to 73 lor many years.

meet them out on Long Is land a few hours

later. Wi th nolhing much to do. I decided
to drive ove r to myoid neighborhood to
ta ke a look around. Just for noslalg ia 's
sake. Even though this was my fou rth t rip
to New York thiS year, in the past all had
been for business and had left no time to
lOOk and see how time had treated the
ptace where I had grown up,

With the 2·meter radio still set to the re
peater used the night before, I began my
drive down Avenue K. My fi rst stop wou ld
be on East t 8 Street to say hello to Max
Levy, the father of my iongt ime fr iend
Larry Levy WA2INM. Larry 's mom and dad
had always been my second family, and
whenever time permitted I would visit
them il I was in town. Caro l had passed on
a few years ago, but Max was st i l l l iving in
that Same teautuuttrouse that gave birth
to many 6·mete r DX records of lhe late
1950s and early 1960s, when Larry and I
wouid spend hours tinkering, building and
Improving his station. The Telrex beam
was gone, but the memories of those days
were still very much a live

I was nea r Nostrand Avenue and in QSO
with a couple of amiable chaps when an
acquaintance of many years broke in to
say neHo. Since he lived In myoid neigh
borhood, I suggested that we have a late
breakfast together. As he attempted to
reply, h is transm ission was jammed. I at·
tributed th is to lhe same type of mental ity
that appears to abound on z-meter repeat
ers in the los Angeles area, and asked
that he repea t his answer. Again he was
jammed, but this t ime with a new tw ist. In·
stead of an unmodulated carr ier , as had
been the case a moment earl ier, th is t ime
the jamming station announced Qu ite
clearly that he was jamming the station I
was in OSO with because my acqUilin
ranee was nof welcome On I/le machine' I
was so dumbfounded oy this that I inst inc'
t ively reached for my pack wi th lhe tape
recorde, in i t, and a lmost ran the car onto
the sidewalk in the process, 'T he nerve of
th is -" ? " Who in the !@ " ! does he think
he is? A repeater god?" I thought to my·
self. Ano ther unidentified station who
was also being partially jammed by th is
se lf-annoin ted repeater cop helped to
clear the a ir a bit by say ing that it was the
practice of that particu lar machine to can
sor anyone they d idn't want on , I'm st ill
not e,actly sure as to what he did say,
since his partne' in gr ime waSbUSy keying
down, th inking he was jamming out the
station I was attempting to OSO. Since It
soon became obvious that the censorship
was selectively aimed at the othe r stat ion
in the 050, I ~new that he could hear me
and suggested that we go to simplex,
since I was sure that we we re In range to
make direct contact. Bidding a not·so
fond fa rewell to the channe l cops, we
QSVed to .52 where we were not aga in
interrupted,

I ma de a Qu ick stop to see Max. and
then drove over to have breakfast with my
ham buddy. I didn't bother to as k him why
he had been treated so discourteously on
that particular repeate', nor d id he bother
to offer this information, Frankly, I felt
that part of it was between him and the
rest of the system, and not my concern. Or
was It?

Af te r we bid each other farewell , I dr""e
up and down several biocks of myoid
neighborhood, pass ing the houses whele
I grew up, tna public school I attended and
the li ke, but my mind waS not on the
scenery , Rather, I cou ld not put that Inci·
dent out of my mind. The disgust ing lack
of courtesy displayed by that channel cop
and his supporte rs was something I cou ld

not stomach. In my mind, what had tran·
spired an hour earlier was the ep itome of

wanton, vicious, and intentional mali·
clous interference, The words of FCC Prl·

RES'STORS ARE 470< , 11 .'"
CoPoClTORS o RE o.or~'

0100ES ARE IN540"

Guest Edirorial by Bill PaSletna~ WA61TF

New York via La Guardia is that you can
play ,·t lying t ratti c repo rter" as the ai r
craft descends toward t he runway. From
eithe' side of the aircra!! you get a spec·
tacular view of the New Vork City highway
system. and it can help you to pian your
driv ing strategy, especially during lUsh
hour. That Is , i f you know which highway
is which . Having been brought up in the
city, and having learned to fiy light ai rcraH
there, the fandscape was qu ite fam iliar,
Soon I nad pi cked up the renta l ca r, had
the meq-mounr on the roof, the IC·2AT
plugged into the cigarett e li ghter, and was
headed west On the Grand Central Park·

way. A Qu ick interchange to the south·
bound Brook lyn·Queens Expressway and
I was On the last leg of my trip

A few of my friends knew that I would be
arr iving, so we had schedu led a repea te r
to meet On to chat. Alas . tha t one waS
down, but New YOlk City is overfl owing
with machines, and a bit of search ing
brought me to the Metropiex system,
Soon I was in 050 with a number of old
acquatraances, and in short orcee my
friends located me on the Met rop lex box,

That repe ater . being the meet ing pl ace for
just about every ham in the New YorklNew
Jersey area. is a lways very busy, so my
friends and I QSVed to a quieter system
tha t one of them suggested. We talked un·
HI I "destina ted," afte r wh ich the HT was
put away In deference to fam ily obliga
t ions, After almost a week of p lay ing
bachelor. i t was nice to see Sharon aga in.

it was the next morning that the unfor·
tunate inci dent occurred, My Wife and her
fo iks had left early to take care of some
last·minute preparations, and I was to

o

ORRECTIONS

E MY GUEST

"

THE DARK SIDE

Two correct ions to " Ntt y cntv RTTV" in the September , 1984, issue have come to our
attent ion. First, in Fig, 1 On page 39. the lower·let t op·amp secti on should have a Q,t·uF
capacit or connected between the Wiper of the tOOk pot and the 33k input resis tor , Sec·
ond, in Fig, 2 On the sa me page, pin 4 of IC4 shou ld be brought to ground.

Peter Putman KT2B advi ses us that In hi s January, t 985. art ic le. "That Glorious Gon·
set ," the diodes speci fied for t he new power su pply 1D1-D4) may not have a su!! ic ient re
verse.voltage speci fication. Peter suggests Using instead the ci rcuit sho wn in Fig, 1,

I had,,', really planned on being in tne
Big Apple tha t weekend, not with the Oem.
ocratic Convention followed by the Sum
mer Ol1mplc Games and then tne Republi·
can concla ve. As a broadcaster . i t was to;
me a rather busy summer, and i f I waS go
ing to be anywher" other than Los An·
geles thaI weekend , I expocted it might
hav" been Dallas. As the draw of Ihe ca rds
would hav" it, the TV stat ion thai I wo rk
for elected not to send a crew to Ihe Re·
publ ican cone la"\!, so I had no exclise not
to attend my brcmer-e.tew's wedd ing out
on Long Island.

Travel arrangements w"re hasti ly made.
My Wife had departed earlie, in the week ,
and 85 the sun broke over the Verdugo
Hi lls, the Amer ican Airlines DC-9 Super 80
Jetliner I was on broke fr"" of the tarmac
at Hollywood·Burbank Airport and roared
skyward. As we made Our climbing turn to
the northeast. the sunshine broke through
the cabin windows and I beheld the Ci ty of
Angels tar below. Soon we were at 39,000
feet and cruis ing at better than 600 mph

toward Chicago. For the next 3'1> hours I
slept In fact. i t was the ma in gear touch·
ing down at O'Hare Airport in Chicago
that brought me back to my senses.
"What a delightfu l ride." I thought to my·
sen. ,·the start of a perfec t. though hur
l ied, weekend, " Ten minutes later I was
eat ing lunch at one of O'Hare's many food
stands with my fr iend ,Ioe Schroeder
W9JUV, and a hour later I was ai rborne
again on a Boeing 727 headed toward New

York City and La Gua rdia Airport.
One ot the nice th ings about arr iv ing in
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TUBES
TYPE
2C39/ 7289
2£26
2K28
3-50OZ
3- 1000ZlB 164
3828/866A
3CX4QOU7/896 1
3CXIOOOA7/ 8283
3CX3000Fl/8239
3Cw30000H7
3X2500A3
3X3000Fl
4-65A/U16 5
4- 125A/4D21
4-250A/5D22
4-400A/843B
4-400B/7527
4-400C/6775
4-1000A/ 8166
4CX2S0B/7203
4CX250FG/ 8621
4CX250K/8245
4C X250R/ 7580W
4CX30QA/8 167
4CX350A/ 8321
4CX 350F/ 8322
4CX350FJ/ 8904
4CX600J/ 8809
4CX1000A/8168
4CXI00QA/8168
4CX 1500B/8660
4C X5000A/8170
4CX IOOOOO/8171
4CX15000A/ 8281
4CW800F
4032
4E27A/5-125B
4PR60A
4PR60B
4PR65A/ 8187
4PRlOOOA/ 8189
4X150A/7034
4X1 50D/7609
4X250B
4X250F
4X500A
5CXl500A
KT88
416B
416C
572B/Tl60L
592/ 3-200A3
807
8llA
812A
813

PRICE

S 34 .00
7. 95

200 .00
102 .00
400.00

9.50
255.00
526.00
567. 00

1700. 00
473. 00
567.00
69.00
79.00
98 .00
98.00

110.00
110.00
444.00

54 .00
75.00

125.00
90 .00

170.00
110.00
115 .00
140.00
835.00
242.50*
485.00
555 .00

1100 .00
1255.00
1500.00
710.00
240.00
240.00
200.00
345.00
175.00
590 .00
60.00
95.00
45.00
45.00

412.00
660.00
27.50
45.00
62. 50
49.95

211. 00
8. 50

15. 00
29.00
50.00

TYPE
1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/ A
5881 /616
5893
5894/A
5894B/8737
5946
6083/AZ9909
6146/6146A
61 46B/8298
6146W/7212
6156
6159
6159B
6161
6280
629 1
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/6OJ8
6939
7094
7117
7203
7211
7213
7214
727 1
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

TYPE- -
ML781SAL
7843
7854
ML7855KAL
7984
8072
8106
BIl l A
8 1Z1
8122
8 134
8156
8233
8236
8295/P Ll7 2
8458
8462
8505A
8533W
8560/A
8560AS
8608
862 4
8637
8643
8647
8683
8877
8908
8950
8930
616 Met a1
6l6GC
6CA7/£l34
6Cl6
6OJ8
6OQ5
6GF5
6GJ5A
6G K6
6HB5
6HFS
6JG6A
6JM6
6JN6
6JS 6C
6KN6
6KD6
6LF6
6lQ6 G.E.
6lQ6/6HJ6 Sylvania
61'1E6
tZAT?
12AX]
tZBY]
12J86A

PR ICE

$ 60.00
107 .00
130.00
125.00

14 .95
84 .00

5.00
225.00
110.00
110.00
470.00

12 .00
60.00
35.00

500.00
35. 00

130. 00
95. 00

136.00
75 .00

100.00
38.00

100 .00
70 .00
83 .00

168.00
95 . 00

465.00
13 .00
13.00

137 .00
25. 00

5.03
5 .38
3.50
2.50
6.58
5.85
6.20
6.00
6.00
8 .73
6.28
6.00
6.00
7.25
5.05
8.25
7.00
7.00
9.00
8.90
3.50
3.00
5.00
6.50

NOTE * " USED TUBE NOTE P.O.R. = PRICE ON REQUEST

"ALL PARTS MAY BE NEW, USED . OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITE M.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTI CE.

For informat ion ca ll : (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

· ·AII pa' IS milY be ne w 0 '
s..,.p l..,s , ilnd pans ma y be
suDs!,'..,led * " 11 comp8I'aDle pel'"
tl _ ... out of 5tOC~ Of an item.-

~Gft! electro",e~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLL INS Mechani cal Filter #526-972Q-010 MODEL FQ55Z32F

4SSlJ-lZ at 3. 2KHz wide . May be o ther rrodels rot equivalent . May be used or new, $15.99

ATLAS Crys tal_F i l ters
S.595-2.7/8/LSB, 5. 595-2 . 7/LSB
8 po l e 2 . 7KHz wide~ s idebard . Irrpcdence aooctms l Sp f In/8000hns Opf out . 19 .99

5.S95-2. 7/S/U . 5.595-2 . 7jUSB
8 pore 2.7 Khz wide lH:er s ideban.:L I!TpOO.ence BOOohns lSpf In/8000tIns Opf out . 19 . 99
5. 595-.500/4, 5.595- .500/4/01
4 po.le 500 cycles wide CW o Inpa:jance 8000hns 15pf In/SOOOI-mS Opf out . 19 . 99

9 .OUSB/CW
6 pole 2 .7m z wide at 6dB. In'pedance 68Cbhns 'rp f In/3000hns Bpf out . cw-1 599Hz 19. 99

KOKUSAI_ELECTRIC CO , MechanL~ #MF-Q55-ZL/ZU-21H
455J1JiZ a t center f'requerx:y o f 453 . 5KC. carrier Frequency of 455KHz 2 .36KC Barrlwidth .
l.lp(::er sidebard . (ZU) 19 . 99
Io.Ie:r sideband . (ZL) 19 . 99

•••••••••••••• •••••••••••••••••••••••••• •••••••••••• ••••••••••••••••••••••••••
CRYSTAL FI!.TERS
NIlQ«) FX- 0780OC
TIW nx:-103- 2
SDK SCH-ll3A
TNlA TF-3 lli250
TYCO/ CD 001019880
MOTOROLA 4884863801
PrI 5350C
PTI 5426C
PTI 1479
LUfI'fDi Al0300
rrc ERXF-15700
FIL'Il:DI 2131

7 .8:.iHz
10. 693!M1z
11. 273SMiz
CF 3179 . 3KHz
10 . 7r-1Hz 2pole 15KHz barrlwi dth
11 .7Miz 2pol e 15}(l-1z barrlwidth
12M-Iz 2pol e 15KHz barrlwid th
21. 4/o11 z 2pole 15KHz barrlwidth
10 . 7r-ilz 8pole barrlwidth 7 .5KHz a t sea, 5}(l-1z at €dB
45l-Uiz 2p)l e 1 5J<Hz barrlwi dth
20. flo1HZ 36!Q{z wide
CF 7 .825mz

$10 .00
10 . 00
10 . 00
19 .99

5.00
5 .00
5 .00
5 .00

20 .00
6.00

10.00
10.00

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••
CERAMIC FILTERS
AXEL 4F449
aLVITE ro-otx

'rCF4-12036A
aJRl'I.TA BFB455B

BFB4 55L
CfM455E
CFM4550
CFR455E
CF\l455B
cru455C
cru455G
CF\l455H
0U4551
CTW4 55D
crw455H
SFB45S0
SFD4550
SFE.l0 .7MA.
Sf'EI0 . ms
SFGI0 . mA,

NIPF'<'.:N LF-B4/ CF\l4551
LF-B6/ CF\l45511
IF-BS
IF-c18

'IOKIN CF455l1/BFU455K
I-l1'I.TSUSIIIM D"C-LA55K

12 . 6KC Bandpass Filter )dB barrlwidth 1.6KHz fran n . 8-13 . 4KHz
455!Q{z+-2K!iz bun1width 4-7% at )dB

455K1 lz+-l»lz ban:lwidth 6dB min 12K1iZ , 60dB nux 36KHz
455lQIZ
455KHz
455KHz +-5. 5KHz at 3dB , +-8K1 lz at 6dB , +-16K1lz a t 50dB
455K1 lz +-7K1lz at 3dB , +-10lQlz at sas , +-20KHz at 50dB
45S}(l-lz +-5. 5KHz at )dB , +-8KHz at 6dB , +-1 6KHz at 60dB
455KHz +-2KHz bandwidth +-1 5KHz at 6dB, +-30KHz at 40dB
455KHz +-2KHz barrlwidth +-12 . 5KHz at saa , +-24KHz at 4MB
455KHz +-lKHz barrlwidth +-4 . 5KHz a t 6dB , +-l OKHz a t 4MB
455!Q{z +-lKHz barrlwidth +-3lQlz a t 6dB , +-9m z a t 40dB
455!Q{z +-lJ(}lz Nrrlwidth +-2KHz at 6dB , +-6mz a t 40dB
455m z +-10KHz at 6dB , +-20KHz a t 4MB
455!Q{z +-3m z a t 6d9 , +-9KHz a t 4MB
455!Q{z
455KHz +-2}C]lz , 3dB barrlwidth 4. 5!Q{z +-1KHz
10.7MHz 280KHz +-50KHz at )dB , 650KHZ at 20dB
10, 7l>l lz 230KHz +-50KHz at )dB , 570KHZ at 20dB
10 . 7MHz
455KHz +-lKHz
455KHz +-1KHz
455KHz
455KHz
455KHz +-2KHz
455KHz

10 .00
5 .00

10 .00
2 .50
3 .50
6 .65
6.65
8.00
2 .90
2 . 90
2 .90
2 .90
2 . 90
2.90
2.90
2 .50
5.00
2 .50
2 .50

10 .00
2 . 90
2 .90
2 .90

10 .00
5.00
7 .00

•••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

For informat ion call: (602)242-3037

ssv STARTIN3 VOLTAGE OC
$S9 .99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYS ICS INC, Model 088 HeNe LASER TU8ES
PO~'ER ccrwr 1. 6U O; . BEA."l OIA • •7 5n1 BEAM OIR . 2 . 71lR
68K a M l\o~TI" BALlAST 100OVOC +- lOOVOC At 3 .7W\

ROT RONMUFfiN FANS Model MARKQ/MU2Al
115 VN:, H "7\TIS 50/6OCPS D~ PNJlfL'I'tD-F
10SO>! at 60CPS THESE ARE NEW

~~ electroavCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

esc» at SOCPS $ 7 .99

" AIl pa'ls may be ne * '>f
su,plus. and pa'ls may De
subsllluted ,'''11'1 eompa<allle parts
II *e a,e QUI 01 stOC k 01 an it""':'
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RF TRANSISTORS
".. ..,cr "'" PRIQ; ".. Plun "'" PRJ( -.

2S1561 $25 .00 2N5920 $ 70.00 40608 '''' S 2 .48 BFY':lO S I. SO
2N 1562 25 .00 2NS921 80 . 00 40673 '''' 2 . $0 BLW60CS 15 .00
2N1692 25 .00 2NS922 10.00 40894 '''' 1.00 BU61 12 . 25
2S2857 I. 55 2105923 25 .00 60247 '''' 25.00 BLX67CJ 12.25
2N2S')7JA." " . 10 2N5941 23 .00 61206 RCA 100.00 BLX93C3 22 .21
2N2657JAlrrX 4. $0 2NS':l42 40 .00 62600A RCA 60 .00 BLY87A 7. $0
21'2876 lJ .5O 2N5944 10 .35 62803 RCA 100.00 BlY88C3 13.08
21l294] 18 .35 2NS945 10.00 4301, 14/399QRCA $0 .00 BLV69C 13.00
2N2948 13.00 2N5946 12 . 00 )451159 RCA 20 .00 BLY90 45.00
2S2949 15 . SO 2N5947 9. 20 3129685-2 RCA 75 .00 IILY92 13.30
2NHl8 5 .00 2N6080 '.00 3729701-2 RCA 50 .00 BLY94C 45 .00
2NJ Il9 4. 00 2N6081 7.00 3153883 RCA SO. 00 BLnSI tc.oc
IN H]4 I. IS 2N6082 9 .00 615 467- 902 25 .00 IlLVS68C/CF 30 .00
2N)287 4 .90 2N6083 9 . 50 615467 -903 40 . 00 C2M70-28R 9 2 . 70
2N3288 4 .40 2N6084 12 . 00 25C568 2.50 C25-28 57 .00
2N3309 4 .85 2N 6094 I I . 00 25C703 36 .00 C4005 2 .50
2N3375 17 . 10 2Nb095 12 . 00 25C756A 7 . SO CDI 659 20 . 0 0
2N3 478 2 . 13 2N6096 16 . 10 25C781 2 .80 CO 11199 20 . 00
2N355 3 1, 55 2N6097 20 .70 25C I0 18 /, 00 CO l920 10 . 00
2NJ553JAN 2.90 2N6105 2 /,00 25 CI04 2 24 .00 C021 88 18 .00
2N36.12 15 . 50 2N6136 21,85 25 CI07 0 2 .50 CD25/,S 24 . 00
2N3 733 1], 00 2N616 6 40 . 24 2SCI2 16 2 .50 CD2664A 16 .00
2N3818 5 .00 2N6267 142 .00 25CI239 2 .50 C03167 92 . 70
2N3866 1. 30 2N6304 1. 50 25C1251 24 .00 CD3353 95 .00
2N3866JAN 2 . 20 2N6368 30 .00 25C1306 2 .90 C03435 26 .30
2N3866JANTX 3 . 80 2N6439 55 . 31 25C I307 5. SO C03900 152 .95
2N3866JANTXV 4 .70 2N6459 18 .00 25C I424 2 .80 CH25-12 20 .00
2N3866AJA."TXV 5 .30 2N6567 10.06 25ClbOO 5.00 CH40-12 27 . 90
2N)924 ) .35 2N6603 13 .50 25CI678 2 .00 CH40-28 56 .90
2'13926 16 .10 2N6604 13 .50 25CI729 )2 .40 CKE50-12 ]0 .00
2N3927 17 .25 2N6679 44. 00 25CI760 I. 50 CTC200l 42 .00
2N3948 1.75 2N6680 80 .00 25CI909 4 .00 CTC2005 55 .00
2N3950 25.00 02 1-1 15 .00 25C1945 10.00 CTC)005 70 .00
2N3959 3.85 01 -8070]T4 6 5 . 00 25C1946 40 .00 CTC)460 20.00
2N4012 11 .00 )%05 15 .00 25CI947 10.00 DV28205 25 .00
2NIoO)7 2 .00 102-1 28 .00 25C1970 2 . $0 OXLl003P70 21 .00
2NIoOlo I 14 .00 10)-1 28.00 25C1974 ' .00 OXL200IP70 19 .00
2N4072 1.80 10)-2 28.00 25C2166 5. $0 OXL2002P70 14 .00
2N408O 10 .5] 104P I 18 . 00 2SC2137 ]2 .00 OXL]50IAPIOOF 10 7 . 00
2N4127 21 .00 16 ] P I 10 . 00 25C2695 47 .00 t:FJIoOI5 12.00
2NIo416 2 .25 18 1- ) 15 .00 AlX l b98 '0' ErJIoOl7 210 .00
2NIolo27 1. 25 2 10-2 10.00 A]- 12 14 .45 EFJ4021 210 .00
2NIolo 28 1.85 2b9 -1 18 . 00 A50- 12 24 .00 EFJ4026 ]5.00
2NIo430 11 .80 28 1- 1 15 . 00 A209 10 .00 ENI5745 20 .00
2N4 927 3. 90 282- 1 30 .00 A283 6 .00 FJ9540 16.00
2N4957 3 . 4 5 '82 7 .50 A283B 6 .00 F5X52WF 58 .00
2N4959 2 .30 51)4- 1 25 .00 AI6 10 19 . 00 (;65739 2 5. 00
2N 50 16 18.40 698- ) 15 . 00 AFI02 2 .50 (;65386 2 5. 00
2N 502b 15.00 703- 1 15 .00 AFYI 2 2 .50 (;1'10290/1 2 . SO
2N507 0 18 .40 704 4 .00 AR7I 15 20 .00 IIEI'l6 4 .9 5
2N5090 13.80 709-2 11 .00 AT41 4 35- 5 (,. 35 HEP5 )002 11 . 40
2N5108 3. 4 5 71 ' 4 . 00 82-8Z 10.70 II E1'S 300 3 30 .00
2'15109 1, 70 733-2 15 . 00 B3-12 10 . 85 HEPS3005 10 .00
2'15160 3 . 10 5 798-2 25 .00 8 12-12 15 . 70 IIE1'S3006 19. 90
2N5177 21 .62 342 1 28 .00 BAL02041 25 152 .95 IIEPS3(H}l 25 .00
2N5179 1. 04 3683P I 15 . 0 0 BF25-35 56 .25 IIE1'5)01O 11 .34
2N52 16 56 .00 3992 25 .00 840- 12 19 .25 IIF8003 10.00
2N5470 75 .00 41641' 1 15 .00 B70-12 55.00 HFn2204 112 .00
2N5583 3.45 4243PI 28 .00 BF272A 2 .50 HP35821 38.00
2S5589 9 .77 43401'3 18 .00 BFQB5 2 .$0 HP35826B 32 .00
21'5590 10.92 4387PI 27 .50 BPR21 2 .50 H1'35826t: 32 .00
21'559 1 13 .80 7104-1 28 .00 BFR90 1. 00 H1'35831t: 30 .00
2N5596 99 .00 7249-2 10 .50 BFR91 1, 6 5 H1'35832t: 50 .00
2N5636 12 .00 7283-1 37 .50 BFR99 2 .50 H1' 35833E 50.00
2N5637 15 . 50 75]6- 1 30.00 B"12 2 . $0 HP35859E 75 .00
2N5641 12 . 42 7794- 1 10.50 BNI6A 2. $0 H1'35866E 44.00
2N5642 14 .03 7795 15 . 00 BN I7 2 . $0 HlCTk2101 44.00
21'5643 25 .50 7795-1 15 .00 IIN92 I . $0 HXTRJlOI 7.00
21'5645 1).80 7796-1 24 .00 BFX44 2 . $0 HXTR5101 31 .00
2N5646 20 . 70 7797- 1 36.00 IIFX48 2 . $0 HXTR6104 68 .00
2N5651 11 . OS 40081 RCA 5.00 BFX65 2 . $0 HXTR6105 31 .00
2N5691 18 . 00 40 2 79 RCA 10.00 BfX84 2 .50 HXTR6106 33 .00
2N5764 2 7. 0 0 40280 RCA 4 . 62 BFX85 2 . SO J310 1. 00
2N58 J6 3 . 45 402 8 1 RCA 10 . 00 IIFX86 2 .50 J02000 10 .00
2N5842 8 .45 40282 RCA 20 .00 IIFX89 /,00 J02001 25 .00
2N5847 19 .90 4029 0 RCA 2.80 BFY I I 2 .50 J04045 24. 0 0
2N5849 20 . 00 40 292 RCA 13 .05 BFY I8 2 . 50 KD5522 25 . 00
21'159 13 3. 2 5 40 29 4 RCA 2 .50 BFYI9 2 . SO KJ5522 2 5. 00
2N59 16 36 . 00 4034 1 RCA 2 1.00 BFY39 2.50 Ml 106 I 3 . 75

Toll Free Number " AU pa rt s may be new o r PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528.0180 surplUS. li nd Pll flS m ay be

~~ electroruCIsubsti tu ted wllll comparable par1s

(For orders only) ,I we lire ou t o f stock 01 an ,tern.'"

For Information ca ll: (602) 242-3037
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RF TRANSISTORS (CONTINUED)
MilO] $ 16 .75 MRF458 $20.70 NE0 2160ER $100 .00 smoos $15.00
MIDi 5 .1 S MRF 464 25 .30 NE021J50 5. 30 501009-2 15.00
MIl32 7.25 MRF/,66 18 .9 7 NE13 783 61.00 SDlO12 10 .00
MIDI, 13.40 MRF472 I. 50 NE21889 43 .00 5D1012-3 10 .00
M9116 29 . 10 MRF475 3 .10 NE57835 5 .70 5D1012-5 10 .00
M9 579 6.00 MRF476 3.16 NE64360ER-A 100.00 SDIOl3 10 .00
M9580 7 .9S MRF4 77 20 ,00 I\E64480 (8) 9 4 . 00 SOI013-J 10 .00
M9587 7.00 MRF479 8 .05 NE7J 436 2 .50 5D1013-7 10.00
M9588 5 .20 MRF492 23 .00 NE77362ER 100 .00 5D1016 15 .00
M9f>21 5 .95 MRF502 \'04 NE98260£R 100.00 501016-5 15 .00
M9623 7 • 9 ') MR FS03 6.00 PRT863] 25 .00 S01018-4 1] .00
M9b24 9 .95 MRFS04 7.00 pn127A 5.00 501018-6 13 .00
M9625 15. 95 MRF 509 5.00 pnl27B 5.00 5Dl018-7 13 .00
M9630 14. 00 MR FS11 10.69 PT3127C 20 .00 SDIOIS-IS 1] .00
M9740 27 . 90 MRF515 2 .00 PT31270 20.00 501020-5 10 .00
M97 41 27 .90 MRF517 2 .00 PT3127E 20 .00 501028 15. 00
M9755 16 .00 MRF52 5 3 .45 PT31 90 20 .00 501030 12 .00
M9780 5. SO MRF559 I. 76 I'T3194 20 .00 5010]0-2 12 .00
M9827 11.00 MRF587 11 .00 PT3195 20 .00 50 1040 5 .00
M9848 ]5 .00 MRF605 20 .00 PT35]7 7.80 501040-2 20 .00
M9850 D .50 MRl'618 25 .00 PT4166E 20 .00 501040-4 10 .00
M9851 20 .00 MRF626 12. 00 PT41760 25 .00 50 1040-6 5 .00
M9860 8.25 MRF628 8 .65 PT4186B 5 .00 501043 12 .00
M9887 2.80 MRF629 ] .45 PT4209 25 .00 501043-1 10 .00
M9908 6 .95 MRF6 41 25 .]0 PT4209C/ 5645 25 .00 SOl045 3.75
M9965 12 . 00 MRF644 27 .60 PT4556 24 .60 5D1049-1 2 .00
MMI500 25 .00 MRF646 29 .90 PT4570 7. SO Sll1053 4 .00
MJoll550 10 .00 MRF648 33.35 PT4577 20 .00 SDI057 10.00
MJoll552 50 .00 MRF816 15. 00 PT4590 5 .00 501065 4 . 75
MMI )53 50 .00 MRF823 20 .00 PT4612 20 .00 SIlI068 15.00
MMI607 8 .45 MRF846 44.85 PT4628 20 .00 SIlI07 4-2 18. 00
MM 1614 10.00 !'!RF892 35 .50 PT4640 20 .00 S0107 4-4 28 .00
MM1810 15 . 00 MRF894 46 .00 PT4642 20 .00 S0 107 4-) 28 .00
MMI810 15 .00 MR~'901 3 Lea.J 1,00 PT56)2 4 .70 50 1076 18 . SO
MM194] LBO MRF90 I 4 L ead 2 .00 PT5749 25 .00 50 1077 4 .00
MM260B 5 .00 MRF902/2N6603JAN 15 .00 PT6612 25 .00 50 1077-4 4 .00
ml3375A I 7 • 10 MRF90211 18 . 40 PT661'1 20 .00 50 1077-6 4 .00
~4429 10 .00 MRF904 2 .30 PT670a 25 .00 50 1078-6 24 .00
M.'18000 I. IS MR F90 5 2 .55 PT6709 25 .00 501080-7 7 .50
M.'18006 2.30 MRF911 2 . 50 Pt6720 25 .00 501080-a 6 .00
MM8011 25.00 MRF96 5 2 .55 Pt8510 15.00 501080-9 3.00
MPSU31 1.01 MRF966 3 .55 Pt8524 25 .00 501084 8 .00
MRA2023-1 .5 42 .50 MRFIOOOMA 32 .77 PT8609 25 .00 SOl087 15.00
MRF134 10.50 MRF1004M 31.05 PT8633 25 .00 501088 22 .00
MRFl36 16.00 MRF2001 41. 74 PT8639 25 .00 S01088-8 22 .00
MRFl71 35 .00 MRF2005 54 .97 PT8659 2.5 .00 S01089-5 1) .00
MRF20B II • SO MRF5176 24 .00 PT8679 25 .00 SD1090 15.00
:-lRF212 16 . 10 MRF8004 2 . 10 PT870B 20 .00 5DI094 15 .00
~RF221 10 .00 MSCI720-12 225.00 PT8709 20 .00 501095 15.00
:-lRF223 D .OO MSC1821-3 125 .00 PT8727 29 .00 S01098-1 30.00
~KF224 13 .50 MSC1821-1O 225.00 Pt8731 25 .00 SOllOO 5.00
MRF227 3.45 MSC2001 30 .00 PT8742 19 . 10 SOll09 18.00
MRF230 2 .00 MSC2010 93.00 PT8787 25 .00 SO lll5-2 7.50
MRF231 10 .00 MSC22 23- 1O 245 .00 PT8828 25 .00 SOl1l5-3 7.50
MRF232 12.07 MSC2302 '" Pt9700 2) .00 S011 15-7 2. 10
MRF237 3. 15 M5C3000 35 .00 I'T9702 25 .00 S01ll6 5 .00
MRF238 13 .80 M5C300 1 38 .00 Pt9 783 16 .50 S01118 22 .00
~rn.F239 17 .25 MSC72002 '"' PT9784 32 .70 S011 19 5.00
MRF245 35 .65 MSC73001 '0' PT9790 56 .00 SOll24 50 .00
MRF247 31.00 M5C80064 35 .00 r-moea 20 .00 SO lD2- 1 15 .00
MRFJ04 36 .00 MSC8009 1 10.00 PT31962 20 .00 501132-4 12 .00
MRFJ06 50 .00 MSC80099 3 .00 PTX6680 20 .00 50llD 9 .50
MRFJI3 11. 15 M5CB0 59 3 '" REJ754 25 .00 SOIl33- 1 10 .00
MR1'314 29.21 MSC80 758 '" RE3789 25 .00 S01134- 1 2 .50
MRF315 28 .86 MSC82001 33 .00 RFJ5 16 .00 501134-4 12 .00
MRFJI6 55.43 MSC82014 33 .00 RF85 17 . SO 501134-17 12. 00
MRFJI7 63 .'14 MSC82020M 130 .00 RFiIO 21 .00 SIll 135 10 .25
MRF412 18.00 MSC820 30 33 .00 S50-12 23 .80 501135-3 12 .00
MRF420 20 .12 MSC8 3001 40 . 00 S3006 15 .00 SOll36 12 .50
MRF42 1 25 .00 M5C8 300 3 82.00 53007 10.00 S01136-2 12 . 50
MRF422 38 .00 M5C8 300 5 70 .00 S303 I 22 .00 S01143-1 10 .00
MRF427 17. 25 MSC830 26 '" SCA3522 5 .00 S01143-3 17.00
MRF428 63 .00 M5C83303 '0' SCA3523 5 .00 SOl144 4 .00
MRF433 12.07 MSC84900 60 .00 SD345 5 .00 50114'-5 15 .00
MRF 449/A 12.65 MT4150 14 .40 S0445 5 .00 501146 15 .00
MRF 4,O/A 14.37 MT5126 25.00 50 I004 15.00 501147 15 .00
MRF452/A 17. 00 MT5596(2N) 99 .00 501007 15.00 Sill ISS 10. 00
MRF453/ A 18.40 MT 5768 ( 2N) 95 .00 50 1007-2 15.00 SOl189 24 .00
MRF4 54 / A 20 . 12 MT8 762 25 .00 501007- 4 15. 00 SOl200 I, 50
MRF455/A 16. 00 NE02136 2 .00 S01007-5 15.00 S01201-2 15.00

Toll Free Number " All par I s m ay be new ce

~~ e'ectr0'Uc~800-528-0180 s u rplUS , '"' pa rts may be
subslituled wil~ comparable parIS

(For orders only) if we a'e cot of stock of an nem.''

For information call: (602) 242-3037 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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no
Pan , J.OO-1 1l73
120Va c Type BNC Same
FSN 598'>- 54)-.1850

COAXIAL RELAY SWITCHES SPDT

rxs
Pa r t' 300-111 82
120Vac Type SSC DC [ 0 4 CH~.

FSN 598'>- 543- 1225

",-phenol
Pa r t I 3 16- 10102- 8
IISVac Type 8SC DC [ 0 3 CHz .

RF Transistors (continued)".- flO."" ".~ • ,." ...,."., "'.00 iHl <J ' n . .... sou... " 11.00 ..,.,- 1l .00 ..." .... , ...... oar"" ".00Sl>"".• .... ".- .." SD,6". ".• <H'''' ".•>Ill '" "... .." .,:>-, ,..... "",)to ,.. ,OIl ...,,,. I I.OIl
1.>I,1>·ll <," " U'>1 '.. ..•.,1-< ,.... SUI'''' • •• 51112'] n ... ..,... " ,'" SD'~.' ".... ...,... ........",,-,. ' .n .,- '.. ..,."., ,.... •••'0,..., ••• ..n .... ' n ... ...,." ., " .on .." ... 2. ... ...."'".. •••,.m..., ••• .."" ••• so""" ".00 ,..,.., ••• ""un ,•... .." " . " .00 so,,,, "." ..- "....."".[] .." ,.,'" ••• '0''' ' " .00 ..,,,,, " .00 '0'''''' '0." so,,,... - 11 .00 ..,...., "." ...", " .00,,'l!' 1>. 00 ,om, '.. ..,,,,

" , 00
..,,,,, " .00 ..""., 10." '0'"'''' "." '0 '''' ".00 t.,... ",00,"'".-, ".00 ..,,.,-. ••• ' D',"" "." S.",.. 'I ,M ,.,,,,., '0." s.",..., 1.,00 ..""., '." ..." t ".00,"",.., ll.OO 0."61-< .." ...... ••• s."" , '''''.00 s.,,,• Il." ,.",0-, ".00 s.,," .. " fA'''' IS,OO

.OUIO·. ".00 ••,,,>-, ,.. ..,....., ••• ,.."., .." ..,,,..., "." So"'" 1>.00 ,."" n ."" ,....' ,M'"
SDJ'" ••• ..,,,...., '.. ......-. ••• 50"'" 1S.00 • • IU... ' n. " .... lO-, " . 00 .- ••• ,....' 'M'"...ll~j '.' '"'"" '.. .'".....' ••• .",,., ••• "'" ...., ,.... """,. n ." 01'10 '_" "... ...... 1>.00..,,,...... ••• ..",..... '.. ..~ >Z." ....,.. ••• """,t-, '".'" ",,,,... " .". '~'IO'_I " "... ,- "......,,,-. ,..". .."" ".00 SDI..... ' 1'." SOIU1O ,.... """' _1 ••• "',.- " .00 ..." .. ••• lIS1 n ' .1 1SO""_lI ,.. SO,_, ••• ...,.....' 1>.00 up,,'l 11.'" SOIl', '0.00 IDI'" 10." SOI lI ' n.oo ,nil •••so." ... ,. 10.00 .'_, '.D ..,...... 1'.00 -,- •." IDI ...... ' ,..... SO,..., ' .. -". .." :no" " •••."" ".00 1111_' '.• ..,.-, ••• sun" ,," ..,..>-, 10.00 ".~ tl ... -" .." .- " _00.,,,,-, 0J.00 D'_ >I •• ..,,,'", ".00 ....'., ".. ."..... "." g.- •. n -,- D." ~. .."
5OUIt-' ,.... g.- n.OO ..,>20-: JO•• ....,., ".. .."...., " ... ..~ ' .11

_.. ,.. rn'I'llG'. . '10. ...
..Il....,. IO.OS g.- ••• so,»'''' ...... ....,.'" ••• g.- ...... ...,....... ' .ll - ".- 9111_' 11....
5Ou" '." 1D'4I, ".011 ..,,,0-, ".00 _1.. ' !'." so,~' "... ".- ••0' _.- •." , .,011 ".•.Il_ ..... ID"''''' 11.00 .,"'0-, ••• uplOlll_. 0.10 ".- ,.n ...,....., ".00 _ '0" .." n" .."SO""_1 ...... ..,.,..... ".00 SO"lO-' "." UP,." ".• .. 'lO'_' ,.. so,." n .OO SUIO" .."

Relays

IINC To Il anuna Plug Coax Cab l e RG-S8 ae ln ch 0' B~C W N Coax Cable RG-S8 ae inch.

$7 . 99 0' 2 '0 ' $13. 99 0' 10 '0' $50. 00 $8 . 99 "' 2 '0' $ 15. 99 0 ' 10 Fo, $60 . 00

J

l t
$29 . 99 $39 .99 $39 . 99

l'I_~S1IC·_CO.O. ", e- CMd"""".... _ _ ,u"'-'_ 0..:-. '" e-"IIa-o ""'"
c.o.D." = .. _ "' ....... cw.. _ _ ,"'e--.a-o *'_ ........ ...c.o o-..coo..__.. _
1;00II'__*'_ _ _ ::i_~_ OO _ _ ' ' _
_ . _ . _ _. _ _ -...-_ - _ ... _ _ . _"' _ GO_......__ .. .._---_..- ..._--_.,...-_ ..._--
_ .....- .....,..lICAIOIl............ ......ooc-~....'._nt ..__ ... _
. '".",.. ...,..-. .._ ..__lO .....__..__ ..______ __ f·_.. ·__·,.. ..___..-._ .d.__.... _..... .._~~ ...._.."'_ __..... .._ ..._--_ .._ "' - - - --_ --
-~ _ -_.._-"'....._._*'......_-. ' ,""-....- _-
..u.•••,,,...,,. _ ..._ ... _ ..,' _ ,.....,.. .., ,_ _ ........ ..- ... .,
,_ T", ..._ 00 "'" " '"" " _ "",,," _ ,. OK'_ <t_, """ __ """"... __ " uPS .. u.•
"~I_" " ~"' ...... _oN .. '... OOC'_. Too' ..- _""', .. ..,."' .. _ ,'""..."...... 011<>I...._ ......_.._...._.
._0fI"_ .. ....- .,," •eo.-. """ ,'" -.... a.- __ u.. . ....... ",L'........... ... c.oo. .. .. _ «vo,................. ,_ ... _ .. _ ._.........._...--_....._.»."' ......._ ""' ..---, '- - _...--- -,....._.""' -- ""'-, .._------_ -.._._----_...~'"' ..._.._ .._--_..-.....""""""""---_...-------- 00- =' ... ..-, NIls: ..... _ Ifoo ..... 10 _1.1.... Of"""" _ "om ...t~ _1*1 <II OQUII Of__
O\>OCItoeal__

I'OSTAGE: ohiwi"ll__'''ll in lho u s.e.-._ MuiCo ~ $100 t...-""I>-
_ ..... Ol _;OU,50.,... OI lho 1,_01 yOS""'"' fcn9t..-a
__25... 01 _...-.. .............. ohippiftg ..... -... c-o.o 0I'IIR>0tl Al R
ONLY.

P1tE'NO 0fI0EIl$: 00-. _ twa ..... ,__ 0,__,

PIIlCES: PrIc-o .. outIjKIlO crwog.__...

P'UIlCHA$E 0Il0E~ ..... """'"PI __ or<*>; """ _ "-J ............__0, • _ ,

RESTOCIl CHAIlGE5: If -,a .,. ..- 10 ..HZ EU'CTROHICS, ,~, _ 10 CUll............ lho
"'"" ...... "''' twa __bIo ll 1_ it"oCUrfeCf ..... ";11 .. Chafvo<l • 1 ~'" RESTOCIl
CHA~E -...1" lho ......._ In CREDITON l V. The following muot ocoompany ...y te!u"" A oopy of
OUI' i"""",,", ,Mum lul.,..iUliOrt ....-_lC~ mull .. obt"...., p<k;If 10 .~Ipj:M"ll lho .....,"".-.1,..
ba<:k. fletum.......1 be _ wit" "n 10 OATS 01reca;pl of po"c.t RoM" .ulhorlz.ll..........ltonI can
be oIllO'''''' b)' c .lling IW21 2~2-e111 G or rKl1ll)'lng us by poO' c.t<I. RMum .1IIhM, IH"," will rKl1 be
g;""" out ... ouf800 _ ,

SA~ES TAX: AA!ZONA ",.i",,"l. muol """ , ... "'" 1'" ""..... "'I""" ARIlONA ~ to <:an:l
" CUffOfllly ... t l ~ w'l~ "'" AU ...... pi..,.., by II"fOIOf'O OUIII<lO 01 AIZON.... but _od 10 POf-
..... In ARIZONA ... IUtltecIl0 11>0 , 'D.

SHOlITAaE Of! O_ AaE: All eIa>mo. __ Of__ .....1 .. ..- ,.;,"'" ~ I;lAVS of
_ 01 01 --*. Clauno _ _ copy of OUI' lfM*>I. 0I<Ing ...." .......... _
__ __0,-"'_ 01 fI5O:Il 2<l2.1'Of __ • -' COftI- __
_~twa 800 __. .... __ .. ~pod<o<lll"_....... ...-'Y
pooctod...- _ 10-",__""""' .. _1!'oay ........... "'" _ ~_I ' '0' -''
it ~ '*-~ """'" tiel__.tv .._INa ,.... 1*10<:I _ .. _ '" I *'"'...__ ...-.__.... ,,*-""'"'....._ •.

For information ca ll: (602) 242·3037

Toll Fr•• Numb.r
800-528.()180
(For orete,. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

" A ll Oa. , ts may be n" .... Or
s u r p l u s . a nd p a 'ts may De
subSI'luted .... .lh comp,.,a.bl" pans
,f ....e I f " oul o f Sloet< 01 an ,tem."

z
eleetrorvc,li

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 15015 ... 08
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ADVERTISERS ·Plea... COl'IIKt II»$e advertoHlS dlrKll,.

To receive full inl ormat ion from our advertis
ers please complete the pcstaqe-paid card.

R.S. No. Page A. S. No. Page R.S. No. Pogo

•

•

• AEAlAdyanced Electronic
Applications 41

330 Ag·TECH Sales 67
127 Advanced computer ccotrots 29
20 AUElect ronics .......•.••... .. 14
• Amateur Electronic Supply 35
334 Amidon Associates 65
333 Ast at ic Corp 2
• Barker & Williamson 17
305 Barry Electronics 37
• Bill Ashby&Son 65
462 CES, Inc 96
290 CMCCommunicalions 81
111 cecc Communications 43
• Certi fied International 64
332 Coaxial Dynamics 85
14 Communications Concepts, Inc 41
15 Communications Specialists, Inc .

........ . ............. . . ..... 11
280 Computer Trader 51
• Connect Svstems. lnc 89
31 4 Crumtronics 67
• dataLOG 81

Dayton Hamvent ion 27
• Delaware Amateur Supply 17
425 Doppler Sys tems .......•...... 41

EGE, Inc 3
325 Engineering Consulting 53
326 Engineering COnsulting 53

327 Engineering Consult ing 53
99 Faxscan 51
307 Flesher Corp 81
308 Flesher Corp 81
269 GlB Electronics 61
352 Grove Enterpr ises . . ..... . . • . . . 53
31 Haf-Tron!x 40
• Ham Rad io Outlet. 1
33 Hamlronics, NY 92,93
• Hamvacatfons At rfca 53
274 tCOM Cov. 1I
320 ICOM 5
• IndianaHamfest 81
• International Crystal Mfg.Co 61
• International Radio, Inc. . 53
• J. L Industries 41
93 JAL Radio 39
165 K&S Enterprises 83
• Kan tronics 81,83
• Kashiwagi Electronics Corp 51
• Kenwood 7,8,CoY. IV
9 MFJ Enterprises 91
48 MHz Electronics 75-79
54 Magnum Distributors, Inc 25
49 Micro COntroI Spec ialt ies 4
51 Microlog Corp 39
336 Mosley Electronics, Inc B3
138 Nampa Satelli te Systems, Inc 21

254 National Comm.Group 31
412 Nemal Electronics ..... .•. . . . . . .67
137 Nuts & Volts 81
• P.C. Electronics 28
61 Radio Amateur Gal/book., Inc 51
454 RadiQkit 33
397 Radio World 64
268 Ramsey Electronics 95
500 73

Back Issues 53
Dealer Ad 56,64
Mailing List. 52
Moying 40
Subscriptions 16, 43,51

• Satellite Telev;sion Magazine 63
335 Slbex.tnc 51
154 Slep Elect ronics 67
68 Spectrum Communications 15
436 Spectrum International 39
• Spider Antenna 61
• The Ham ShacklThe Ham Station

. .. . . . .. .. . . .. .. . . . .. . .. . .... 28
205 The Metheny Corpcratlon 51
• Transleteronic , Inc. . 17
· vlo-con 33
• W9INN Antennas 64
• Westcom Engineering 41
B3 Yaesu Electronics Cov. 1II

BOOKS, etc.
AMATEUR RADIO/ELECTRONICS TITLES MICROCOMPUTER TITLES

c.t.Iog' Item
BK7384 Annota led BASIC Vol. 1
BK7385 Annota ted BASIC Vol. 2
BK7390 Inside Your Computer
BK7398 Introduction to TR5-80 Data Files
BK7386 Kilobaud Klassroom
BK7404 Mach. lang. Subroutines for CoCo
BK7400 Prog. for Electronic Circuit Design
CC740011 BK7400 with Apple disk
CC740012 BK7400 wit h IBM PC disk
CC740013 BK7400 with TRS-80 disk
BK7388 The $elecl ricN Interlace
BK731 1 Some 01 the Best from Kilobaud
BK7390l TRS-SO as a Controller
BK7395 TRS-80iZ80 Assembly lang. Ubrary
BK7382 tJnderstanding & Prog.

Microcomputers

To Order

Complete the postage
paid card. or itemize your
order with payment or
complete credit card in
formation (include post·
age and handling) to: WG
Books. ATTN. Ret. il
Sales. Rt• • 101 and Elm
s r, Pele1'borough, NH
03458.

SHIPPING AND HAN·
DlING: $1.50 for the fi rS I
ecce. $1.00 for each add i·
t iona l booII tor US delivery
and fOfeign surface.
$10.00 per book lor tor
eign airmail. Orders pay
able in US dollars only.

P"",
10.95 -----=-== '----
10.95
12.97
24.97
14.95
29.97
14.95
24,97
24.97
24.97
12.97
10.95
12.97
34.97
10.95

Price
2.00

1.50 ea .
1.25 ea.

SHELF BOXES
It~

Shel f bo~ -l
Shell bo~es-2-7

Shelf bcxes-e-B and up

Cata log "
BX1000
BX1001
BX1002

P"",
$ 4.95

4 95
4 95
4 95
4 95
4.95

15.95
5,95
4.95
2.49
7.97
4.95
2.49
8.95

7.95
6.95
5.50
595
4.95
6.95

15.95
1.95
1.95
1 95
495
2.00

.~

Behind the Dial
5 WPM Code Tape
6 + WPM Code Tape
13 + WPM Code Tape
20 + WPM Code Tape
25 + WPM Code Tape
Code Tapes (any four above)
Contest CoolIbook
A Guide to Ham Radio
Hobby Computers Are Here
Uving on a Shoestring
The Magic of Ham Radio
The New Hobby Computers
The New Weather Satellite
Handbool<.
Owner Repair of Radio EquiprTlf:ln l
Propagation Wizard 'S Handbool<.
SSB ... The Misunderstood Mode
VHF Antenna Handbool<.
StUdy Guide-Novice Class
Study Guide-General Class
Novice Study Tapes (Set of 3)
Test Equip. lib. V2-Audio Tester
Test Equip. lib. V3-Radio Equip.
Test Equip. lib. V4-IC Test Equip.
Test Equip. l ib. VO-Vois. 2. 3, & 4
World Repealer Alias

Catalog ,
BK7307
=305
=:lO6
CT7313
CT7320
CT7325
CT7394
BK7308
BK7321
BK7322
BK7393
BK731 2
BK7340
BK7383

BK7310
BK7302
BK7351
BK7368
SG7357
SG7358
or-ace
l B7360
lB7361
LB7362
lB7365
BK7315

80 73 Magazine · February. 1985



TRS80* RTTY/CW
• RO M~ 1l6 ~ ' TRADEMARK
• RTTY/CW Of TAN DY CORP.

FLESHER CORP. • P.O. BOX 9n • TOPEKA, KS • 66601
1913) 23+0198 -""

RTTY FACTORY
INVENTORY REDUCTION SALE

• OM·170 • TU·HO · TU·170A · 10·1 200
• TU-470 • All Reduced For Bil Sav1nls

CALL TODAY (9131 234-0198 -""FlESHER COPR • P.O. BOX 976 • TOPEI(A, KS • 66601

"~'I-.=-. II':- - -- -Amateur RMllo Logbook Program
For The TRSBOC Cob Computer

T-.ry-ll:v hlu ClOCK _lIP 10 1560 050'. per
<isI< - AuIol.OG C!o'TE. TIME. BAND. MODE _ F.
ac:M fer~ CCIfUCtI <Uwlg log ....,. _ WTI
l.IP()ATE 0S0'0St. cs.. • .., __ FUll.Y IN-
TEGRATED DXCClWAS ...... _ Pnnler~ in-
dude csce. DATE RANGE. PREFIX. CAll ENTIRE
LOG. .,.soRT. oxec & WAS~ by BAND
8nd MODE _ CornI*IbIe WIth .. Osil bIIlIie~

(~ 321( •~ .,.... • 0IlI_prnler)

.....00~ Log Provo.". .. .. . . . . . . . . . . . .. S3t.OO
Log Pfog. . 11 w/O DXCClWAS OATABASE..... 121.00
DXCCtWAS DATABASE Pi . _" only .. . ..... Slt.OO

(Shippinf1 fdd 1200 - RiI ........ . '!oII tu)

..ta.OO SOfTWARE • PO 80. 10531
J8ckIon.... Fl 32247 • (lIOoI) J98.7933

VOICE OPERATED
SQUELCH

• Fits inside most HF·SSB tran sceivers.
• Requires human voice to activate.

• Ignores sialic , noise and hete rodynes.

• Connects 10 audio leads and 9112 voe.

• Fully assembled and
tested $99.95.

• Complete compre
hensive manual.

• Used worldwide in
ccmmercrer and mill·

tary transce ivers.

©~ .... 290

COMMUNICATIONS ""~-=-==--.J

5ot79 Jetpon, Tampa, Fl 33614 • (813)~

The Best Place
To Find

New & Used
Electronic
Equipment

Buy-5eIl-Trade
Our fth r.ar l.':::;::':;":;'='==f.l
NUTS & VOLTS

MAGAZINE
PO BOX IIII-G · PlACENTIA, CA 92670

714-6l2-7721 .... 131
JOIN 1000s OF READERS NATIONWIDE

u.s.A. SUBSCRIPTIONS (MONTHL y)

I Yr· S15.00 1st Class; S10.00 3rd Class
UFETIME • 535.00 • 3rd Class Man 0r11y

W"" , ... CIoui(ood Ad.= '

INDIANA HAMFEST
(FORMERLY MARTINSVILLE)

SUNDAY MARCH 10, 1985
Open at 8:00 A.M.

Located on the Indiana State Fairgrounds
Indianapolis. IN

The crossroads of four Interstate highways
1-65,1·69,1-70, and 1-74.

All Indoors - Heated - Free Parking - Paved Lots
forums - Commercial and flea market dealers

Talk-In on the "Mighty 525" - 145.25 MHz
Come and EnJoy a show by our IIQuality ll Dealers
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ONTESTS

CALENDAR

EHTRIES:

Point,

Ol",,..,....
'.636

"".

cso,

'"ee,,,
"•
"

K1KI

«asx
mARK
N~M'"

" 00

"".

Yl·ISSB COMMO SYSTEM
oso PARTY-PHONE

Starts: 0001 UTC February 23
Ends : 2359 UTC February 24
Use the Gene ra l-clasl band portion on

a ll HF bands and slmplex-onl ~ contacts
on a ll VHF bands. Individuals needing ap
plicat ions and meuccttcn torms can lend
a 4 x 9 SASE to KIIRQJ Ind NAIIV, Rick
and Minnie connolly . Star Route 1, Croc~ ·

e, M0 63-452. They do no' turnlSh log forms.

ee- starting with 001. Ouleh . t. t iOnS wi ll
send t l'leir twc>Iett., I)I'Oflnce abbl'lM.
l ion instead 01 a OSO number {OR. FR. OR.
av, GO. UT, VP, NH, ZH, ZL NB, and LBl.

SCORING'

Each 050 with PA, P8. Of PI counts one
point. MUll iply OSO points by t ile number
of p-rovlnces worked on each band (fl x 12
.. 12 mu.).

SWLs count ona point per DutCh I tation
heard and mUlt ip ly b~ provinces heard on
each band (12 mu.).

As usual, a score calculation is re
quired. Please use a multiplier column

and Insert multiplier. only If a new Of'>l!, A
log must be signed for observation 01 the
contest rules. SWL log. must contain
COde ltfOUpl gl...,., by the DuICll stat ,on
and IIIe fOfelgn sll-tion worked. 5enc:t logs
not later Ihan Ma,CIl 31, 1985 to: PAIINA.
F. Til. Oos tllOel<, PO Box .99,~ AL

Bergen op zoom. NeTher1ands.
.. certificate will be awa,ded to the win

ner in each counlry ,n eac/l catllQOtY
alOng wllh tM _ld- and tMd-place
stations, ptov;ded tl\,lt lhere are sufflocient
partloclpanlS in tl'lat country, Cer! ,licatn
will also go to wln.wrs in each ceu d,'I,;ct
01 JA, LU, PV, UA94. VENO. VK. W, ZL
andZS.

TM US~II dislri(:1 win... in 1111 ylNf'S

DUleil PACC Con'n,-

DUTCH PACC CONTEST
Starts: 1200 UTC February 9
Ends: 1200 UTC February 10
Use all bands, 160 I lIrough to meter"

on CW and SSB. No cros.mode operation
allowed. Each station may be wor~ed on ly
once per band r~a rdl ess 01 mode, Oper
at ing cat~orl es Inc lude sing le operator.
mulli-operator, and SWL

FRfOUENC/fS:

P1lone_l.8 75 . 3.975. 1.235. 14280.
21.380, 28.575. ~.115, 145.205; CW
1.810. 3.S55. 7.0!>5. 14.055. 21 .05$, 28.055:
NOYic:e- 3.730 . 7 .130. 21.130. 28.130:
RTTV_3.625. 7.085, 14 .085. 21 ,085.
28.065.

EXCHAHGE:

RS(T} piUS sequential aso serl .1 num·

EHTRIES:

Send your enlry no later Ihan March 15,
1985, to : Great say RadiO Aasociation, PO
80x 911. Dover NH 03280, Incl ude a lalge
SASE for results.

SCORIHG:

NH stations SCOfe 1 point pel" OSO, mul·
t lplled by the number 01 statet (e xcept
"Ii'll plus countries (except US, caMela ,
Alaska, and Hawaii) plus NH cou nties,
0111.". score 5 points per NH OSO tlmn
the numbe' 01 NH count le. worked nO
maximum). In addit ion, all stations cccru
20 bonus poi nts each tor working the 101·
lowing NHARA member club stations:
WB1CAG, WlOC, WB1FFZ, K1RO, and
W1WQM, for a maximum 01 tOO bonus
poin ts.

EXCHANGE:

send RS(Tl and country, .1.1., VE pI"O'I"

ince. ()( NH couney.

A WARDS:

Certificates wil l be awarded 10 the high.
n t lCorer with a minimum at 5 0S0s In
each NH county and state, p'O'O'lnce, and
exec country. A plaque will be gl-. 10
the highest scorer in NH COUfIoay of t ile
Concord 8rasspou""","s. " Wori<ed All
NH Award, sp<.>nsorec:t by W1JB. will be
gl-. 10 partic ipants whO WO<~ all 10 NH
eeceues.

~ per band and mode. NH 11allona
may w<>rk each other.

AWARDS:

For non-VT stations, <:eI'I lflcate 10 h igh.
est seorlng station In eaCh slate, prO'o"
Ince. and country. CIlfIlficatel will be
awarded to each VT station submitting a
log, and a plaque will be gi-. 10 the lIigh
est scoring VT station. W\fT Award will be

gi-. 10 lIatiOnS worl<lng 13 01 Vermonr.
t . COUfIt ies.

NEW HAMPSHIRE oso PARTY
1900 UTC February 2 to

0700 UTC February 3
1400 UTC February 3 to

0200 UTC February 4
Sponsorfld by the NH Amateu r Radio

Assoclal lon. Stations may be worked

SCORING:

SCore one point per phone contact , 5
point! pel" CW or RTTY coetect. VT "a·
lions muiliply 050 polnls by number o t
Vi counties plus states piUS Canadian
provinces plu s ARAL ccuntnes (exclude
USlCanada), Others mUltip ly a s o points
by Ihe number 01 VT counties (1. max.),
Add 20 bonus poinls to, work ing W1BO.

ENTRIES:

5end an SASE for the offloc ia l log and
.core SnftlS. Send logsJfac. lmiUes,
name. class 0111ocl!fl5l!, and add,ns-no!
lat., than March l SI - tO: D, NlMn KK1U,

W HI!1. Northf ield VT D5663. Include an
SASE fOf a copy oIlhe results.

BN, CA, CN. EX. FN, Gl, LA 00. OL, RU,
WI<. WM , and WRl-

FRECXJENCIES:

Phone-3_iIO, 1.230. 1• .260 , u .m ,
21.360. 2'8.510. 50.110, 1«,200; 00
3.540, 3.120, 1.040, 1.120, 1•.040, 21.040,
21 .1~, 2'8.040; RTTY-3.620 and 90 kHz
trom lower edge of otller RTTY sullbands.

VERMONT oso PARTY
Starts: 0001 UTe February 2
Ends: 2400 UTC February 3

S(Ionso<ed by tile Cenlrl-I Vermont Am-
,reur RadiO Cloo !W1BO).. Each stat ion
may be conlacted once on each band and
mode (CW, phone, F!TTY). CW and RTTY
contaclS must be In the CW and RTTY
subbands. Duplicate and repeater coo
II-CIS are Invalid.

EXCHAHGE:

AS(T) and state , province, country. or

two-Ielle' del lgnatOf for VT ccuntv (AD,

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

ANNIVERSARY OF Tl-I E BArnES
OF KWAJAlEIN AND RQl.NAMUR

Slar1s: 0600 trrc February 1
Ends: 0600 trrc February 9

KX68U w!ll Io-in be on the air com-
~.hng l l'!tl .'sl ;lnnj~ary of I""
balUn 01 Kwajalfl ;n aJ'ld Aoj·Namur. Fr&
queocies wilt be 28.600, 2 1.350, and 1. ,250
on SS8, plu. 26050. 21.050. ' . ,050, and
7.050on CWo 5t,tlon. wor\<ing KX68 U wil l
be Issued a QSL eeruncete tor $3, 0/ •

64-paga l>Ook o f the Battles of Kw ajala ln
and ROI·Namuf will be inc luded for $6. All
requell! should be sent to KX6BU, Box
(44, APO SF 9655$.{l()(l8.

WAKI, the Worked all Kwajaleln Award,
la atlll available to any station tha t haa
conllrmed tlve KX6 stations located on
Kwala lel n Atotl . inc luding Kwaja leln ,

E~. and RoI·Namu' Islands. Anyone
llniring a WAKI cerl ilicate should send a
list cerl i l led by a club oUicial containing
the callaign, bend, mode, and date ""OfI<ed.
Send the 11 11 to KARC secretary. PO 80x
4U. APO San FrancillCO 965E6OOOll, along
w' tll 15.

AARC
NEWSLETIER OF THE MONTH

The H. m Arundel Hewl, edi ted by Holly Bevan N3BMB aM Oi Hellrich
KA3GWI , takes thl, month'S honors. The News chronicles the activi t,e, of lhe
Anne Arundel Radio Club. located In Davidson.ll ie. Maryland

And what actlvll ~! I was Impressed wil li the varlely 01 things that the cluP'1
members are Involved In. Community service, contests . Irattic hand ling: they' re
all well represenled by this group. Seve,a l nets dur ing the week on varteus
bands and modes keep e1ll!ryone 's ski lls honed and add to a feeling o t camara·
der ie that Is e.identth,oughOut tile pages of the Ne wS,

The newsleller offers a waail ll o t Information trom dive'le sources In a wel l
presented format. It'. obvlou. thlt Ho lly and 01 have great p-rlde In their work.
Club President Ron Nord N3AKP should take every precaution llIlCeasary to en·
Sure Illat tlleSe two atay on the job.

To enl er your club'a M wslene< in 13's Newslett er of the Month eontest, send

it to 13, Pine St,eel , Pelerborough NH 034511. Atln: Newsletter 01 the Month.

Feb 2·3
Feb 2· .

Feb '-10
Feb 16-11,.",
Feb .23-2.

"a' 2·3
... . 16-11
.... 16-11
... . 16-11
Ma. 3G-31
.20-21
.21-28

Jun 1-'
Jun 1-9
Jun 22-23
Jul1
JuI1 3· 1&
Jul 20-22
AUV 3_.

AUV 11-115
SlIp 1&-15
SlIp 21-29
Oct 5-6
()r;t 12_13

()r;t 12·13
()r;t 19·20
NO'f 2_3
NO'f 16-11
Dec 1&-15

vermont aso Party
New Ha""",lIl.. QSO Party
Outo;:h PACC Cont..1

ARRL DX Conl..'-CW
RTTY World Cha"oplOi",l'llp

YL.JSSB Commo s,.t.." OSC Party-Phone
ARRL OX eom..I_Phone

YL.JSSB C-.mo S,.I.." OSC Palty- CW
Sprin; QRP CW Ac1i\oily W....end
8ennucla """'leur RadIo Cont..,
Rio CW OX Party
World RehI"ljI Cont..r-,VIgo '85

HeIweIla Con''''
Worldwide South Anwrica CW ConIH I
ARRL VHF OSO Party
ARRL Field Day
CARF CarMIda Day ContHt
IARU R.dioaport Cllampionslllp
CO VHF WPX ConlHI
ARRL UHF Conl..1
Naw Jansy OSO Party
ARRL VHF a so Psrty
L.le Summer aRP CW Activi ly Weekend
ARRL a so Psrty_CW
RIo CW OX Conteal
ARRL e sc Party_Phone

ARRL Slmulelecl Emertencr Tesl
ARRL S~"kea-CW

ARRLS~lak..- Phona
ARRL 1o.MeIar Conteet

THE

ARUNDEL
HAM
NEWS
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2300 MHZ MICROWAVE DOWNCONVERTER

PRO·37

- ~=•

CL·33

Send check or money order to :
K&S ENTERPRISES
Box 741 ... 165

Mansfield, MA 02048

-:.-.--- ...
• Complete Downconverter
• One year Warranty
• Surge voltage protected
• Choice of two RF Preamps
• Model RP ... $65 (15 miles)
• Model RP + . .$75 (25 miles)
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4TH ANNUAL RnY WORLD
CHAMPIONSHIP

Starts: ooסס UTC February 23
Ends: 2400 UTC February 23
The contest Is lponsored by T". RTTY

JOIJrn.' .nd by 13. The Iwo Q(lerltor
classes a'e: !AI single lJP"fatQl, lingle
tr.nsmitter, and lS) mUlli.(}l>&'ltor, l ingle
trans mitter. Entry ca t&\lories ' fe : (A) ern
gle band, . nd (B). llband, ' O-80met e~.

The same I t.lIOfl may be worked once on
eecn band, Crossmode contactl do not
CQlJnl. Single-opefilor statlonl may work.
16 hours ma.lmum, whi le It,. mulU-oper.
tOf stlt lonl mly opeIate the enll re
24-hou< period.. 011 tirr>es I rl no IIu thin
thirty minutes 4IIetI1tId must be Iogoged.

EXCHANGE:

Stlt lons ""ilhin the conh f\&fl tll US Ind
CaI\Nl <mIS1 lransmil RST and state.
plovince, or terri tory. All QlheB muSt
tra nsmit RST .nd consecut,..e contacl
numllet.

SCORING:

FI..e aso points for contacts wllh WNE
sta tionllocaled within the conti nen tal US
and Can.dl Ten 050 points for all other
contacts. Ons multiplier point Is I wa ,ded
fQl each Ollhe 48 cont inent l l US states (a
Distnet 01 Columbia contlCt may be sub
Stituted lor I stat e 01 Mlryllnd mu lt iplie<),
Canadiln pl"Cf'tincestl8fT,tOl'OK. Ind OX
CQlJntfles wor1<ed QtI each band (e .clud-

Ing US Ind CaI'll<1l~ TOtl1 OSO pointl
t lrr>es 10111 mult 'pl i_ eQuals cl.imed
~.

AWARDS:

Contest awards wll' be iSs ued in llIeII
,,"try eategory and ClP'I'ltor class in each
01 the US call d ist , lct s , Canadian prO"
lnee$lleffl tori es, as well as In each OX
country tepresen ted. Ot her awardS may
be issued at the dlsc relion of the awa rdS
committee. A minimum 01 25 a s o s must
be WOl'ked to be eligible fOl' .""ards,

ENTRIES:

Entfles muSI incl ude . S8'P1,ate log '01
ACh band. a dupe 1'-1, I multi plie<

Checklist . Ind • list 01 eQulpmenl used.
Contestants ar...ked to send an SASE to
II,. eontest lOdfess 10l' oll ic ia l lorms.
Ot'nission of II,. required llfItry 1000ma. op
.Iting in e.~ of legal power, maniP\t
Ilt ,ng scores or t,mes to ach,- I score
Idvantage, or 1IIIure to omit duplieate
cQtltects wh,ch w<l<J'd reduce the oYerall
score more than 2% s ,e all grounds '0 '
Immedia te disqua lificat io n. Decisions o .
the COntest ccmmtttee are final.

AI' eolfles musl be pcetma....ed no I.ter
thin Apl1I 16 , 1965, and should be s,,"t to:
RTTY World Championship ConIes!. cJo
T". RTTY Jour,.. /, PO 80.. RY, Card, n CA
",n.

2n A "brag tape" was used by.
1) RITY opera tors
2) SSTV users
3) contesttlrs
4) traUlc handle rs

281 TheGERATOL Nel:
1) meets on 20 melers
21 Is open QtIly to bt.a-etass f1ama
3) is QtIly 10l' old-timers
4) meats QtI F'lday IU&fOOOf\S

291 The Coulomb IS the Unit of :
1)Qua llty
21quanlily
31 Inductance
4l eapae itl nee

30) ArlzOfla was one",;n the:
1) thl,d call ctstrrct
2) s ir.lh call diltrict
3) firs t cell dlst,lct
4) zero call d,st riCl

31) N_ J&fS8y was once In the:
1) l irst een diltrlcl
21th i'd eall d istnCI
3) nint h eall d 'StnCI
4) l ilth c.1I d ,st rlcl

32) How many recl iliers does a full·w....
bridge rectil l&f use?
,,~

2) tWO
3) uvee
4) four

331 Back In the 19605, who used to "sign"
e>'<!ry ham ticket ?

1) John a. Public
2) Robert G, ea.le<
3} Harty Dennals
4) Ben F. Wiple

34) 'M>ich of I.... ' ollowing goo.. ,.......,t
Igencies _ , Idminlstlll'ed ImatNr
,edio:

1) Navy Department
2) Federl l Redlo CommiSSion
3) Army Department
4) Commerce Depa rtment

35) What II the current ..erue of an 8·Wall
lamp runninG It 200 ..oils?

1, 25
2) 0.4

3} 0.04
4)0.004

36) The t09 IIm.t '01 ORP (Iowi'OW8fl op.
_allon Is uslJllly considere<ItO be:

1)1 milli""ltt
2) 5 mllllwllI s
3} 1 Wan
4) 5 Watt s

3n "73" means:
1) good-bye
2) good lUCk
3) bes t regards
4) signing olf

38) The 1941 World Adminis"ative Radio
Conferenc. wa......d In:

1,cairo.""""'".0.-
4) AUant lc City

3) VHF
4) SHF

18} "See you on the green keys ,"' Is a say·
Ing used by,

1) com puler hackers
2) RITY buffs
3) SSTV llfIlhuslaslS
f ) CW keyboard Q(lerllors

17) In """It yea' were Techniclan-c llSs
O!*"llors permitted to UN 6 meters?

1) 1950

a "".'..,
f ) 19&5

18) "Gray line" propagal ion Is usually
louf\d:

l ) on abus
2)11 n igh t
3)" sunrise and aunlet
4) du ,ing solaf eclipses

t9) Whlcfl of lhe tollO'Nlng componerlts il
nor used as a power·supply r&\lulalor?

11int&\lra ted ci'cuit
2Iz_diode
3) r8$islor
4. lr. nsis tor

20l Hl ilic rafters ' poplJII' HT-30 was un
veiled In:

I) 1944·""3) 1954
4) 1958

21) Which component ca"rtQr be tested
by I voll Ohmmetlll'?

1) Integrated ci rcuit
21 t'lnsis lor
3) diode
4) 'esistOl'

2'2) The lirst amat_ofldiO organizalion
lhe JuniOr Wirelesa Club, Umiled, of~
YorI< City-was fOUnded in:

1) 1990
2) 1901
3) 1909
4) 1915

23) The US Post otuee Issued an ama·
teur..ldlo stamp in:

1) 1934·",..,...
411\114

24) Radio ""a_ In . cireu it act like:

"K.'".f.
41 eddy pooll

251 Be'ore the mlO- l1l10s, a " NovIce gi l.
Ion" was:

1) 50 Wall s
2) 75 Walls
3) 250 Watt s
4) 2 kilowatls

26l A shorting lIiek ia I lorm of:
I) eapacltor
21 resistor
3) lrlfl8istOl'
41salety device

II " iOQI)ti "

51 Haatn ~ it got ils s la rt by making:
11 radiO k,ts
2) ''fly It 'fOO,irlell" a irpllne kilt
3) furniture
41lutQmQbiles

III ion ic ICIllar Is use.u1 oYer I rsroge of
about

1lO-50mlles
2l50-500miles
3) 600- 1200 miles
4) 2000~5000 miles

n Ffequeney synthes is:
1) was common in lhe 1060s
2) uses. "Irlable cepacilOl'
3) la outdlled
4) uses d igitillechniques

8) The low.- lhe Irequency.
llthe~" lhe . nt_
2) the hlgller the anlenna
3) the longer the antenna
4) tlte IhlCk&f lhe anlenna wire

9) The Popular Eloc/ronie. hlm-<lIdio cot
umnis tln the 1960S was :

1} Stln Burns W1XCT
2} Herb Brier wgEGa
3} Tom Hanks WB2LWJ
4) J im Bird WA2MJK

101 T1>e firl\ 'eciplOCII ~at.ng ag ree
..-t WII resct>ed wilh:

1) the Unlled Kingdom.eo_
3) Coat. Rlea
4) It. ly

1I) About hQ\W many fl'IIII'I\()8fs did lhe
ARRL heve In 1914?

""."'"3) 2,000
4) 20,000

12)The FCC stlrted l$Suing WA plell . as in:
111951
2) 1951

.'..,
41 11il87

13) Anotl'llor name for a RTTY deuO(ldu la
100 Ia a:-2) TlIlet ypel

3) con'f8f1ll1'
4) gertera tor

14) A 'ldlO sig nal can trl.e l no larlhef
Ihan:

1) 20,000 miles
21200,000 mil...
3)20,000,000 mil...
4) Inllnity

15) TrlnMquatori. ' propaoaUOtI II u.......
ly lound on:

l )VLF
. Hf

UN!
John Edwards Kf2U
PO Box 73
Middle Wffage NY 11379

A HAM SMORGASBORD
The othe< _ Ing. """lie work.ing In S M

stalion on 20, 1 go' 10 th inking lbout
Swedish cuisine. You krtO>¥, the Swedes
he.... some reilly wonderlul Ideas about
000d t1!1U ng. Perhlps lhtlir btll t conetlptls
the smorgasbord (second only to SWedish
mea.tba ll l~

My h..mmlng . cl iYlties are a lot like a
wllll-preps r. , morgl s bOrd, ,I..e. I'm
.- conlfltll ""Ith , ticking to jt.rst one or
IWO of QUf hobDy',~ d i'I8Blons.
During my yea... IS I twn I..... t.en in
woMId with DX Ing. CW, ATTY, SSTV, r.
peal8B, VHF OXlng , horne-br_ consl ruc·
tlon, emefger'OCy work.. certilleate hunt ing.
I nd conlesting, rlrllly Sticking to one en
deavor lor more tha n a f.". monthS I t I
tIme That' l lhe greal thing about our hQb.
by: If you're the 10ft 01 person who has a
II mlled attenllon epln, Ihe,e's .Iwa ys
something new ol' different to catch )'OUr
Inleresl.

Whlcfl bflng, me bacl< to the topIC 01
SfIlOfVISbOl'd$. W,ltlng • monlhly ootumn
ItlOut I single loplc wilhin . mat....r rl dio
ean beeoi... ' lIlIing .fter I """ lie. One
yearns to I)rllk fres, to _ ite I COl umn
lhal ec:wert t enlire spectrum of am.-
t....,. actiYltl And thaI's whit I did th iS
month, wrlle I ·' Fun!" column wltn~
thing lor 8\'8fYOII8. A narn smorgasbord, II
)'OU wHI. Entoy-ln<I 000d luck.

THE QUESTIONS
1) The first tr&nsall.ntlc aso took place In:

1) 1901
2) 1912
3) 1918
' ) 1923

2) In whit year wl S the VlbroclIe. "bug
COmPany ..tltlll~

1)1866

a -eso."'"' ) 1920

3) Which o f the IoIlO'Nlng was f>eV&f e rec
ognlzed distress Ilgnal :

1)CaD

• 'OS
3) a RRR

' )COE

' ) The Top BInd la:
1) 160 met_
2)80 met _
3) 20 meterl
4}70 cenUmet_
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. ) 1973

.a) The " Fun!" column made it a debul in:
1119M
Z) 19n..""
4)19&3

49) ColpiUS oecilialors work through:
I) capacIII"" fll8dback
2) capacit l~. stroDe effect
3l ca pac itl ~e amplification
4} capaci tive deamplifica tion

50) The Collins KWM 1 was int ,od uced in:
1)1935.',..
3) 1957
. j t963

Two paonls for each cor 'ec t answer.
How d,d you do?

1-20 po;nl s-Ha¥e you considered
Sl amp Collect, ng?

21-40 points_ Take otf tee headset
.1 -60 points_So you l ike 2-melar

' M'
61-60 polnls-Amaleu' materia l

81-tOO paintS_A complete ham

39'1 tn lhe 1920s, lhe ARRl l,iel! lo change
.""1"", 'adio's name 10:

1l cllizen ' adio
21 people's ,adio
31 hotlbyisl ,adlo
• ) technical ,ad io

~ The Geminids meteor Shower occurs
in:

1) Ma,ch
2lJune
3) Augusl
. ) Decembe,

.,) " Mullipliers" a'e found:
1) in conlests
2) in audio stages
31 *",i!e DXing

4l'....~

42) Canada edopled incent,ve Iicens,ng in:
111~1."".''''4) 1972

43l TM te,m " yagi" comes f rom:
I I the name of il s invento'
2l " V,match antenna gain Im~ance"

31 a derival 'on 01 ')tOgi"
. ) out of novo......

"I Lee De Foresl ,_ l ed Ille aud,on In:
111900
a tsoe
3) 191~

.j 1920

4~l Which 0/ lhe following te,ms Is no r an
abbravla tion ro, uni ~ersal coordina ted
lima:

1) UTC
2)GMT
nz
."

46l The ARRl's WOtf<ed All Slales Awa rd
was Introduced in:

11 1928

a "". ',..
. j 1957

.n The t iNlt ARRl t ().Met", Contest was
held In;

111934
21 1956
311965

THE ANSWERS

' -3,-.
'_3,-,

10- 3

11-2
12- 2
13- 3
14_4
15- 3

16-2
17-2
16_ 3
19-3
'0-3
21_1
22_3

23-3
24_1,,-,
26_4
27-1

,,-,,,-,
30-'
31-2
aa- •
33-'
3<-3
35- 3
36-4
37_3

36-'
30-'

SCORING

<0-'
41_1
42_1

<3-'
4.-2
4~_.

46-2
47-.
48- 3
49- 1

"'-3

AM HELP
I wou ld li ke to knovo the day , l ime, and

frequency 01 the IBM PC Users' nett on 20
meters.

Gail L Wnt WA4ASB
6605 SW 113 A....

Miami FL 33173

work , HillS anyone successlully con'l'8rtl!lJ
th is unllto 12l).rpm service?

Phi lip Nash
27 HighYi_ Pla~

Kilene-., Ontario
Canada N2N 1W8

I I'>8ed service Informat ion or parts for
se"",al pieces of equipment. I will copy
the Information and ,eturn II. Hera's tne
list: EIP model 350C Auto Hal frequancy
coont"" 20 Hz to 12.4 GHz: Panasonic
~ RF2800 AMIFMISW recei_ (Ihe
AM sectIOn is dead; it needs a bandswilch
and , *""p antenna~ S,mpson model 8

18-ehannel VHF t' 8nsceiv..; R. L Drake
R48 receiver: Midland model 13-955 C8;
la!ayene model RK.a25 reel·le-reel tape
,ecordar. Thanks!

Mikl Adama N.EYS
8333 Hwy. 2321

Panama City Fl 320tG4

I recently purchased a X ero~ model
TC400 l elecopler and would like to usa it
'or weather·sateill te reception and to re
cahill racslml le slgnais ' ,om my short·
wave radio. Unfortunately , the TC400 has
, drum speed 0' teo rpm. which i$ not
compat ibl. ""Ih the 120 rpm used in l ad,o

I am In search of a cons tructionlalignment
menual for the Conar model :Y.>S oscillo
scope. I ~II pay a reasonable price for the
original or a photocopy-.

Rat.rl Whltt'" OA2EB

so ... ""
APO NY 09123
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AUSTRALIA
J. E. Jo~ VK3YJ
U Wren Street

AlIOM 3018
v/erorl.A,..,,,/;,.

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re
ports from our fore ign coaespon:
dents, we present the lates t
news in DX, contests, and events,
85 well as keep you abreast of
the technical achievements of
hams in other countries.

/( you would like to contribute
to your country's column, write
to your country's correspondent
or to 73: Amateur Radio's Tech
nical Jccmet Pine S tree t. Peter
borough NH 03458, USA, Attn:
Perry Donham KW10.

Landing and ep.rallng

The method 01 tanding equipment at
Atla s Cove is 01 partlellla, int....... They
llSed " I U bbe'~ UoC~ '" type boa ts and
charged a t the rock and pebble beach;
....... tf>ey I'IiI t,.. tloNCh, on. man would
I"""P OUI and tl'lrOor OUI all the gear he
could Delore I,.. Nt., walfllliook lhem 011
,he beadI again.

Wilh the howling gal" ,hat a r" virt ll8l1y
• daily OCCllrrance on Hea,d Island. lhe
shols o f the paopte raising the a ma teu,
a nt en nas were Int..eallng, conside<lng
!hal the wind blew thetribander down and
bent It s hOitly a lt e r e,actlon.

There was soms good loolage 01 peve
Sha w VK3 DHFIVK8HI a nd AI Fi she ,
KSCWNK!tCW ma king thel, l i'st contact
h om Hea,d Island. Thla was with Hugh
VK6 FS, with Hugll giving. sllort speech
01 lhallks ' 0 tM .xPedl tior--s a nd ...isl\
ing lhem Iud<,

Some e.c:ellllnt him was shown o f I,..
climberS conq..... ing "Big Ben," lhe Wl'lite

Voteano. One shot in ~rticula' sherin
tha t the last a< : • 10 the top of 81g Ben
i. th'ougll a tun.... leading llpwarda
through the mountain. 'Mlile a ll outside
the Illn""" Is lea and snow. the iflSlde
wa lls 01 thia tunnel are qlli te warm to ,,..

"","
.... this documentary has al'aady Deen

shown on some TV stations In Asia and
Europe, it couid lWQn be rereeeee 101 . Ie w.
Ing in the USA. Wilh this in mind, I pe'son·
ally recommand this !11m. Not only Is it
good view ing lor the a mat e uNad lo cce
tent 10 shOw hOw a OX e xpedition should
be planned and carried out, but beceuse it

shows one of our aaldoffI.llImed remola
land masses.

With over 30.000 conlaclS logged by Of).

Iy two amat_....adio operatOl'S lI<Ider ad
_ weat"'" and b&nd cond'tions. thll
e Xpedi tion waa -v ~1CC"slut. a. wa,
the conquenng of Big Ben by the mountain

to lorm pan 01 lhe e<ew, it shows lhe
bOal's owner-la~iPPfll', Joako G,ubic, lral...
Ing lhem in all aapeet. 01 handling Ihis
magni licenl yacht undar all ceeer
lions----lll»<not winOs and massive SOUlf>.
em ocean wa _ IntlUOlld.

YOfI/f lil$l ifTlPleulon 0 1 Heald Island Is
of magnilicent iSOlaliOn, l)ul the leel ing 0 1
isolation diaappea,s when tile lilm sherin
lhe W1ee~sge 01 what was an AuSllallan
"'ntarctic ReaM'ch Station. Particularly
piquant a,. lhOts 01 th" l"ltOVEll' boiling
pots or thOse ".eal",." wllO, In the late
1800s , ,educed tl'le IOCII seal popula tion
hom millions down to virtual axti nct lon.
Penguins a nd StIa birds w.." ai sovlrtually
Wiped out.

BIG BEN- THE WHITE VOLCANO

Shown ,..llonally in prime viewing time
on ou, TV C/'Iannel2 NetWOlt. lecent ly was
the documantAIY film of the VKlkIIp
niled a zpedillon to HN' d Is la nd. The 111 11I

01 Ihia documentary was '1l>e WIlli"
Voteano.M

Lots 01 alIiClea halflll~ .,illen eon.
cemlng lhe IWO upeditions 10 Heao,d
Island, but nothing wrillen could eompa'e
with this IIN ul ll...", filmed documen tary,
II s tarts oil as the e~ pedili0f>8'S ara
boIl' ding tha yacl'll Anaconda " In Perth,
Wast AusI'I II•. "'s the ex pedl tlone rs are

Tha , KIlt Anaeonda II.

taila a'a In the N (I'IfIlIfTlber, 1984, Issue of
73, page 90.1 The ~'e$$ 101' altller a di·
rect CSL with appropriat" IRCs (US$2.00)
01 the a wa'd Is Vic 150 Yea r. Awa 'd,
cJo W.I....., .12 Brunswic~ SI'..l, Fltz,oy
:lClM, VlctOlls , Aus t'alia ,

NTERNATIONAL73

STOP PRESS-FIRST
n NE EVER VU PREFIX

To celebrate Vlc1orl.'. (VK3) 150 years
of Mlliemenl, our W1A b ec,,' i" applied
10 QUr DOC for " specl.1 call_logn preli x,
• • pecting 10 get the usual AX Pfell x. E...
eryI)ody was elated wilen ou, DOC g"nt·
ed. l or tne firS! l ime aver, the use of the
Vl3WI callalgn.

This should pllUlMl the prel l. huntet'S as
II will be In use by eerectec clubBand IOOi·
vldua ls only and, to gua,antee a S L ca rds,
the WIA (V K3 Olvis lon) hal ta~an on the
asung lor t l'li••peel.1 _to All contacls
wlll ,eeeilflll a CSL ca,d via the bureau a nd
t"'OH' wiShing a di,ect ca'd a'" bej ng ce
I..ed 10 a lso. The card it8ll1f will lea t.." a
specill "VIctoria Growing TogeIt>er"" logo.

The U$CI of thia &l*ial callalgn II ",ani·
lid /rom t+o;went_ , t984, unlil April. 1985,

and I""''' also I' an ,ward involved. {()e.

The blr•••, Atl., Cove, H.-rd Isl.nd. Not. tha A'IS".".n . nd Amarican lIags on Ihe
a",.n"", Tile Irlband'" sllortly afl.r If wenl up: II was blow" down. Again.
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.""""PO'raz.k. B"flIl rleae,_
Prlll'lldZ.
Alma~lkI Sobota
Aoz".~.

SeniCill
Spisek. No ... Vn
5 1111 Lubome
Svidnlk
Topolcany
Tre bl. O\I
Trenel n
Tr".~.

Velky M ia
Vra.-

""~
liar ned Hronom
2111na

a.nSk. Byslrlcll
BardejOY

8'atl.I•••
Bfatisla~a·~ldie.

Cadet
Oolny Kllbln
Du".j.ka St'eda
GalantaH,_
"om..~
KO$ice
Kos lc••ldlek
L.,,~

UplOYSky Mikulas

""'-
Martin
MiChalovo;e
Nilre
NOY1l lamky

INDIA
Amar N Banerjee VU2CZ
AmallllH Radio SocMty of/tldia
PO Bo. 3IlO5
Ne", O4oIfIi 003
1fH;11.

Fig. f. DI,/rlcts In OK3 and 0 1<8-'.

HEWS FROM INDIA

Mr. RaJ lv Gandh i (.gs 40 yr,) became
lhe Prime Ministe, a . India In tha l'IIe nill1l
of 31 Oclober, 1964 , He pes..., the 1s t
Grllde .....1....' exami". llon in 11114 a flCl
" illS a llolted CiIIIt$ign Vll2AG on lit Ja nu
. ry, 19 75. E...,. ' ince. lie rema 'ned aClIW!
generally on 211'28 MHz and added act i'lity
on 1«-146 MHz in Ihe Past t....o ysar s. His
Inlerest s during and alter school days re
me lned with avialion and elaclron lcs. He
was a keen 1Iome-bI_ In e lecl ronic, .
and wilness ing a mal_ radio in aclion (a l
the QTH of his unc:1el, he 5Iil1,,«l I.klng
Ira ining in &mal...., radio In 1974, JUSI
aller Oblaining CllI slgn VU2AG. wilhin 3
monlhs, he mede h is first flor"ne.br_ HF
CWISSB lra nsce i_ . nd a lwo-elemsnt
cubical quad antenna. He used tn ls setup
till 1980, mak ing a large Ilumber o f con
lacll. He pnn led 1..-0 dlfferlN1t QSL c:iIIld
dnlgns In lhe COlIrlll 01 5 )'Urs and con
1I11111y di, pelChed oulwald QSL e&lds"fia
ttle ARSI QSL Burea u. New DeIhl.

Alter he became a Member o f Perlia.
ment (Lok Sabha: Lower House) In June.
1981. and 1111 loday, /'Ie was con. ta ntly
""OI"l<lng 101' plogreIIivtl de'OelOpmlli lts in

~ OX slatlons (ailO USA), 10 d illriets.
No band or mode restriclions. NOI a~a i l.

able for SWLa. Applicat ion , with GCA Ii s l
and a lee or 10 IRC. mlly be sent to CRC.
uer o f districts I. In Fig. 1.

POINTS OF INTE RESTS,

OK3CAQ made conlaets for WAC when
O(lefillllng SSB on lhe 3 ,s.MHz bend In lhe
nlghl of May 8-9. t984. Thne conlacts
had been made In Ihe COUrse of 3 hour.
from the radio club OK3KFY in Stupa~a

with lhe t..nscelve, OI.va {10 Walls Ill
pull and Ihe W30ZZ a nt e n na: 2312
UTC-VK6LK. 2334 -£A9KF. Oll2O- E12L.,
Oll2&-AP2ZA. 0056-CP1ES. and 0214

""'L
On Ju'y 31. 1984 . d.ed one of the pio

_. o f .mateur brO.dCast lng lind the
best Czacllo.lovak OX·man, Vladimi r Koll
OKIFF.

On OSCAA 10, mode B, after . long
l ime. • not........d io h.m appeared. II is
J a n OK2EH.

AM~lIy in CzecftoekWilIk la. , Ilot short.
w.vt1 championships lIa... been I'Ie/d In
meee categories, ind l~i dual s, r.dlo clUbs,
OL eteuons (youtll up 10 18 year , ), and lis.
leners. Tile best s t. tlo n In nch ca legory
g./ns lhe Utle of the champion 01 Czecho
alew. kia. For lhe etl&mplonstliPS. lhe li,.l
20 slallonl In eecn CiII legory and IhrM
bell placements of lhese conteell I'IilIVII
been recorded: CQ WW OX Conlnl -CW.
CQ WW OX Conlesl - SSB, WAEOC_CW.
WAEOC-SSB. lARV Championship , a nd
the OK·OX Contest.

NEW WORLD RECORDS

AI lhe end of May. 1984, a .- .ortd
record on 24 GHz had been lIiIIined by the
O(lefatOl" 01 SI.I lonsI4CHY and IW3EHQI
1350Y by lhelr con tac" for lhe distance of
269 ~ lIome lers belween locator. GD44tl
and GG72j. Bolll Ille . ts lio ns h.d used
transmiUer. wilh Inputa 01 100 milll....atts
from Gunn a.c:1lI.lors and 'ecei.... Mlh a
noill flQIU 01 5.5 dB.

A""",.,., ..-orId I"tICOI"d tla.s been made by
lhe operatorl of . tallons OLl eA and
OL3EA from Munich, ...-roo, In the 47-GHz
band, had wercoene the distance o f 13
kllomel8f, snd had used a parabolic an.
lenna wilh a di.meter of 9 celli lmeters
and I..nllnln.... with Inputs 01 0.5 mW.

RnY

OKIORX has ""OI"l<<<l out some pr0

grams for CW and ATTY 'or ZX-8pectrum.
The computer la directly w()l'k lng oul and
gene ralill1l a low·frequency signal wlthoul
any further l« hnlca l equ ipment nec.
.....ry.

He v1s itlid MIami 8ekh. tra.'eUng after.
..an:l$ to New York, Frsnkfurt.'nd U".lIy
10 Varsovy lWafllaw). In V.tsO¥y, capilal of
Poland, center of Ihe counlry's cult ural
IUs and slso an ImPOrt.nl induSllY center,
he slayed fOl' a lew days and lhen contlll
ued hi. Irlp by train 10 beaut iful GdynIL

tile handlomeness 01 the "-ftIOr IOWn,
eee". y of moet 01 lhe . toriee ni. grand
fethef used to lel l him. lIOCH'l cha rmed
J040. Henrlk .nd his ....ife Iren« Spoiled
Joao a t Ihe rail way atatloo by u.lng pic.
tures o f h im. The meellng was lull o f enc
t ion, a nd lhe lear, we re a .Ign of lfloe great
IIt lsleel ion lhey all lel i lor the reallzallon
of a drNm wt>ic:h came lrue.

When lhey a"iYed at home. A4am and
KlaudlulZ, -.. of H....lk a nd Ir-. lIOCH'l

IntlOduced Iheml8l_. As Joao did not

. peak Poli.h, lhe communication .mong
them Will poll ible only th rough Irena and
herlWO nieceS. l(alarZli\I and a.rbra , who
aPOke flawlns Eng ll.h.

Joao at.yed lhere .ppro.imately a
_II. DurIng tnl. lifll4l. he QOI to know
Gdansk. where an Impona nt dockyald
stands, and Sapol and Oliwa , which lor
Iheir climate and e lega nce are Importa nt
lo urls l cenls... He a lso had tne OJlPOrtuni.
ty 10 vi.it _eral welloplanted farms.
About Ifloe PoIllh people, "'- remark«l lh. t
I"'-Y are Gewoully c.lhoIlc , dedicated to
'M)rl<. and helplul. There are no s lums and
no beggers walking on lhe Slreet•.

Wilh martla' law, lhe Pol lsn goovem.
menl had lhe tran.mlllers of all redia am
at eurs . ealed, bUI now they are operat ing
alilaln. And thanks to ham aCli~ity. greal
th ing. may be ca"l«l out. Happenings
like Ihi, sllmul.le cont lnualion .nd lhe
propagation 01 more _doiH1u1 Ihlnge
wtllc:h ctQI.I fronl lers and epread II'irougb
out lhe wortd.

Joeo', IrUll atory reminded me that I
could have this same happinell. My
father is a AUllian, born In the Ukrelne in
1111 4. He c:illme 10 8razll when he WII only
nine l""lS old, logelhef wllh two brothers
older ' ....n him. Our femily'. ".me is
Aillii'\, and it I. not a COfnfnOI I name in
Au..IL My ,.1...... aa)'$t"-I relat i.... 01 nis
lather'. brolher ..enl to Americ. a l the
same lime he came to BraZIl. SO. if you
wanl to help me, take. look in Ihe phone
book 01 your cUy and tlY to lind any AI.sin
thefe. During Ilips 10 the Sta t.. I "-VII
_rched In Miami. New YorI<, Orlando,
Lat Vegaa, l..I» AngeIn. SiIIn FrancllCO,
and Honol ulu. but all In vain. I found a
Alliin J _ lry In N_ York City. btll In
.pUe of lhe Ukra in ian background of lhe
o wne r, he was unable to eatablish our re
I.tloo.hip. "II be happy 10 lelt you allO my
Slory If I do l ind my own relatlves t

CZECHOSLOVAKIA
Rudotf K.,.be (OK3KFO ARC}
K_,kelto , .. nm
ll66 01 TopoIc:illny
Cz«hotJlO¥lkle

CAe, PO 80. 68, 113 21 Pl'aha 1, Czecl»
skWakla, la giving lhls award: The $10
-.ako A",e rrJ I. issued by the OIU OX
Club 01 Redlo .l.malllUf$ 01 Slo¥akla 10 III
I~ lid _t...,.. who proride proof 01
contact with .Iatlons ""OI"l< lng In dilleren,
dl.lrlcll 01 SIO'I'akia: ()t(3, 0L.8. Ol..ll. and
OLi (dillricta listed in Fig. 1) after Jan...
ary 1. 1946, as 101i 0wI ;

(1) Stations in counlries abtllling on
SIO\Iak ia (S P. UB, HA, DE) need 35
d111rk:t.;

(2) S I.IIons ;n ~hfIl" EUI'(IpMn COUI'II....
/lIIIld 20 d111rk:t •••nd

BRAZIL

Cllmtlln, the lCienlilll wilh the , .ped;'

lion a lso concluding Il'leir teste ..llsfac.
10001Iy. Thus lhe VK&-epotlllQred , .pedllion
to Hurd 1.land was • comple te sLH;cess,
aa proved by this splendid documenlary
111m.

Witllihe tnoIfT"IOOA amount 01 p1.nnlng
and COIl 10 mount Ihla type of OX ,.pedi.
tlon, I feel II will be. long l ime before e".,.
amallllUf'll Ih VK Ihink .boul going beck
down 10 Hurd I'l.nd, lhe home of the
WIllIe Volcano.

SILEHT KEY

Hugh VK6FS lor 6 Flying SiIIucer .s he
liked 10 be c:iIIlledj l\u .Ince becuol••
Sllenl Key. Hugh, who ...oneof 1"'-1Nd
I"" ligureI In orllillnQing the iIIbo¥e ,xp&
d illon, .nd lheir IlrSI conlect from Heard
Isl.nd, wUl be ladly milled by his many
regul .. oo·slr contacts worldwide.

a.r.on Rill/II PYfAPS
PO 80. 12f18 eo,..Cillbe".
2QlOO Rio .,. J. tWiro, flU
Sf'zN

THE PLEASURE OF
BEINQ AN AM ATEUR

Thla hll been Iold by Joao Hevro
PYSAVR..nd II lhows how.n unexpecled
OSO IIJdderily opeoed • .- horizon for
hll lile .

It WU dunng lhe monln of April, 11181.
J oeo d id no! e.pec1 he WOUld n.ve luch a
greal surprise on Ihal d.y, when on 14.030
MHz ne heard a c.1I 01 Edmu nd Gorec ki
SP2W1 from Gdynla , Poland. Immedla le ly
he remembered h is grandfalh"" Lu il
Hawo. who liVId lor~ny yea,. In GdynlL
Lull t>eIongiId 10 lhe H• ..,. and bocauae 01
the war C8IIlt 10 Braztl, Iea"'ng behind hil
bl'OII'1ef, J oseph. Am...ing hefe, he Ilwa)'$
tried to k8llf) In louch wllhJ~, btll.1I
In ~a ln.

J040 rec.lIs lh a l his grandlalher .1,
.aYl used to tell storln aboul the lamlly
. nd hi. countlY. roeee lales s layed for.
_ In hi, memory. including delalls .nd
narr- 01 _ 111_. For tl'H' reason, he
was -,. mooed 10 heal Edmund. Joeo
COUld not refra in from asking II Edmund
kn_ any family wit h Ihe las t name o f
HlYro.

WU" lhe strong bl'OIhertlood whlCl'1 e • .
lala among amaleu,.. SP2WI at once 01.
fered 10 Inquire II thefe s llll ..ISled any ..
.... Inde/ 01 lhe family In lawn. He asked
for a delay of one week, .lter whlcfl he
would make a .- conlact. On llIe ap
praised da le and hour, with all skill and
pracllce acquired after many Y"8r. , Ha~ro

turned his equlpmenl 00 and began to c:illil
Edmund Gorec.'.l .

It <SId """ lake him. long Ume 10 (1M In
10UCh, and 10 lhe joy 01 Kawo and a ll hi.
refall.., Edmund conllrmed Iha t he had
lOUIICI • pelIOn ".med Hentlk H. .....o. a
grandson of Joseph and IhefefOl"fl a COU.
In of Joeo.

Until then, Joeo d id nol know he had a
reletl... ln Poland, and wI'Ien the fil'$lleller
from Poland arrtYld it .... lrrlcloUible 10
l'IOkl becl< lhe tea,. ....." he held in hi.
"-ndl lhe le'ller 01 • ~In he __
drNmed COUld ..1st. In the letter. Henrlk
Invited Joao 10 .".11 him. Many lellers
....ere . xchanged belween them. And aller
many preperalions and with the kindness
of Pan AmelICilln where he ""OI"l<ed d ullng
I_ty.llwI yea.. and who granled him a
1llducI1on0l5O% In Ihellcket,Joao QOI on
a ptane on Sep!-..ber 1111'1.
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• -.lation .nd eleclronic$, Inc:lud ing ......
1_ rtldio.1t i, due 10 his eonst.nt effort'
thai e<mpuler 1,.lnlng will percol.te in
SChool 1.,..&1, In tndl. he reaft", . that ,.,...".
.1 .Ids h.ve befln given to the e lectronIc
t, . de/lnd ust ry••nd that t he gove,nme nt of
Indl. \$ now seriously oon,lderlng eas ier
Impon rules fOf eompufer1;. In • ........- v.
catlon, 198-4. M Ir. ined hi. 14.-year-dd
lIOfl Aahul Gandl'li on COfTIJI'UI.n.. In ."..
..... actrrity. '- 100:* UPt'-ca.....oI_
t-. IndiwlduaJly Of coIlKllwoly. 0rga

nized en-genc:y .mat_ participation to
m.lnt.in communlc.tions during c yc lone
.nd flood d isaste r, in West." n Indl. a t
times when .11 lenown cll.nl'lflls 01 civil
QOmmUnleatlon. 1. lleo:!, .nd persu.ded

the gowerrvnent of tndl. 10 consider lhe '.
~t of lhe ARSl 10 . 11ow custom-dul)""
free Import 01 amat.... equlpmenl, accn
aon.a. •nd c:ornponents. SUCfI fac il il~

',a now .v.U.l>Ie In I.""" of OKh.mateur
In thl, country till 31 Marc h. 1ll65.

Ourlng 1975. hi, wile , Mr, . Sonia Gan·
dhl, passed the 1st Gfa de amateur exa rnl
nallon at N_ Delhi and was allotted call
sign VU2$ON. and she too .ernalned ac

I.... all 1_ dart on 21128 . nd 1"-1'*6
MHz. In 1984. VU'2RG ard VU2SOH Inducad
lhoi. son and daughtlll. Pl'IyaMa Gandhi
(12 years old), 10 get tra ined In amal_
,adlo. Amar VU2CZ, wtlo lIained VU2AG1
SON earlier In 1974175 a nd i, lralnlng
Rahul and P, lya nka in 1111104. Is ho pelul
that by Janua ry, 1985, the IWO c hlldfen will
be on the si , . Amateur ' sd io wasll s a qua.lI
ty w. y of lite, and part of it now is in
lhe Prime Mini" . , ,~.

Rajlv Gandhi was YllIY enthus-iuliC
about lhe New Delhi wislt of Noel Eaton
VE3CJ, prnident 01 lhe IARO. In March.
1975. and the then-Prime Minlst8l, Mrs . In
dlr. Gandlli. me t Mf. and Mrs , Ea ton a t tile
a TH of VU2RG, A photograph cttne meet ·
ing appeared In CST I" ... . Uke ou, be

Io'Ied Indi" Gandhi. wtlo ..-....:t lOt unifi·
calion of WOfld, VU2RG's feelings alll In
t'- ...... dirtodion, U Is ..Ideoot from t'
lact that I'll di~."" t'- _ 1_.....-0
posl'" lilled ONE WORlO-ONE LAN·
GUAGE at the two exhibi tions on amateur
'adlo a t New Dellli (mesnt lor school c hll.
d' en ) a t the entrance of the e Xhib itions;
m.ny times that post81 In miniatu.e size
got dlspla .,.. In his C81. (The stock 01 that
poet'" may be exhat,l5 ted nowJ Similarty.
tl'll lTlJ poel.n. of WCY 1983 -e dI.
pla)'ld in hi. otI i1;:e, wtlicfl uMd 10 ,ecel..
.t IN.I 500 wi. ilon~ day belonging to
all wa lk. ol tlfe hom all 0IIeI' India.

TI'Ie amateu, at atlon 01 VU2RGlSO N
ha ppena to be the foremost In this cou n
try, and VU2 RQ i• • 11 the time enOea"""ing
to keep meast 01 iiooder .. IllChnolOQy and
dIMlI)(lr' ....I. In amateuo radio. The num
ber of amal_..,adIo journal. read by him
aurpa_ thai read in lhe ARSI. Af'rt .....
de .elopmehl In amateul..,adIo IlI!ICllnology
publ ished In .ny non-IARU Journal is _
l u. lly sent by h im to the AASl lOf ,udlng
and , ,,tum. On October 23. 191W. he spoke
to Amar VU2CZ to find OUI del. lIs 01 ac·
Cftsorles .equl.ed furtheo- for Ama teur
RadIo Compullf Nelworl< (paCl<1If radioj tO
aull llis HF tr....,..;v.".. FT.1• • nd VHF
tr~. m7850. and was "QUIlly .....
thuslasl ic to hiCQI l)<u ta, if l-.sible. Ii'll
PeS (Digital COded SquelCfll ,yslem In
pl_ of CTCSS in h iS TR-l 850 OIm 2500.
In J uly, 1984. he was g,anted pe,mlsslon
to Insta ll a "closed re pellter" In lhe ama·
leu , VHF "",Ica (14-4-146 MHz) with c.lI·
sign VU2RRG. The equipment I' a wailed'rom abroad, and when I",talled ..Ill be
fhe lirat .....t_ .-.pl!IIet", (.... yj . t.tlon
In Inclla and lhe firat INIIy aophlsticated
amal_ ..-t", In Asi.. He has nol yet
IUlned Ilis eyes towards amal"", .."telli t,
communk:allons and il Is awooprlate that
_ Iry to Int,oduce his two c hlld,en to Ihls

field. II may nol be OUI 01 place 10 tnolntlon
lhat apart I,om beI"'11 the Prime Minis tlll",
he holds lhe additional portfolio of being
the Minls ler lor the Department of Elec
f,onics,

For lurther COOIdlnallon, a ll a'e re
quested to keep the Amateu ' Radio SocJety
of Indi. (ARSl) inlormed aboul a ny mes
IfIIIll Of""" publ ished In IlIis conte.. 01
.ny equipment detsils tnal afe prOjlC led
10 be sent to VU2f'lG- In """ 01 lhe lact
lhat lie has CM'esenlly .....,. bu.y sehotOuIes
and the counlry's Gene<a l Elecllon i,
fonhcoming, _ s re not sure as to ho w
mlJCh il will be possible lor lI im to ,aspond
to CQfflmunle.tlons I,om a ma te urs . bul no
communic.tion sent 10 him Is likely to r.
main unnoticed. To us. VU2RG repfllSfIfllS

the spirit of dedicallon and achie._,1.

UBERIA
&-otlw Donatd Sr"II. .. CSC.
EUAUWS8HFY
ElrofhMa 01 tIM Holy CtOa.
S'- Patrlet. HIVfl SChool
PO Box 1006
Monrovltl
Republic of Llbarltl

AMATEUR RAOIO IN lI8ERIA

The Ma no R1_ f lows Irom the nonh
easl, looming part of tile nonhem bolOeo'

01 UbfItI.. n mart<.s a MCIIOt1 oIlhe edge
01 SitltJa '-- 10 I"" lOUin a nd .",ptles
inlo lhe Al la nllc Ocean some fony miln
10 lhe llOUthflaSI. As , i~ go. it is not Im
pressive. bul du ring Ihe torren t ia l tlO9lcal
,al ns of Ubella II can g'ow to a tormlda b le
size In . short time.

Ubei'la has .t least lou. sUes where I,on
Ole has beM found and mined. Two 01
these .itea ha", beM depleted so that lhe
linaneial 'e!ums 110m the mining opeo-..
tloos .Ill ma.ginal. 80rlg M.nn Is one 01
the sitn where the deposlls a re so poor
thai the Ofe has to be SfIIlS/81ed f,om the
roc k a nd pel le tlzad be lore it c. n be
Shipped. Six 01 the membels 01t he . dm ln.
Istrative s lall a'e amaleurs. snd lhey
mainlaln a Ivro-meter oepealer wtlIch I.
.........s ible from Monf<M..

In lhe Man(! R1_ .... I....... Is anotheo
mine wtlicfl I' YllIY exfensl...., in thit land
thai il CO'*" . The orals deposlled In scal·
t8llld pockets 10 lhat a lot of ,oad bu ilding
is required. When one 01 these pocke ts I.
loca led, the t09soil has to be pus hed
a wa y so Ih.t the ore e.n be $COOI>f'd UP
a nd hauled 10 the crullhel. Afl... lhal II is
washed and finally they haWl • product

lhal Is.b~1 0I'fI.

ThIs washing .eq.ul.. WlSI amoun1S 01
wal... . As _lIy as I can allCfM1ain the all·
ustlon. the Nal lonal Min ing Company
built a kind of a natu..1 rllS8lVOl, on the
side of one 01 the hills just above the
Mano Ri"", fo sews "' w.le< supply for
the mining operation. Along the opposite
Iide 01 the " __ lhe l....in WIS more II.t,
some"""'t lert ile. and wllh the "-- _.
by it s I ..ed an IdNJ spot 10 build r.on-.
Gradually a IllSldenl lal community gr_
UP in lhat area wllh~ II'IaI -... quile
. ubSlanUal .nd permanent.

I hawe no t been a ble 10 coIlecl a ll lhe
h lstOf lca l da ta , so 11 Is not c lea r just how
many y..... th is lillie community Ilou, ·
Is hed. II was in my aecond year In UDerla
lhal lhe dlsasler struck.. 11 was at the
heoIghl of t'- ..iny season and the "Ins
1I1-ed 10 be u t,aord!...,lIy peralll""l
a nd hM'Iy. The wIooIeearth WIS ...tu..tlld
wilh watlf and tl'll wf'IoIe .ide of the
mounlal n let go. They called il a mud
slide, The whole land ma n along with the

wal"l,om lhe reu 0Qi, slid down the hill•
acoon lhe ri_ .nd I....ndaled lhe homes.
It w. t l-Ulllden . nd wl thou! wa ,nlng .

The amateu's _re not ItIe<e.
It would be nice to write a glowing

accou nt 01 heroic smateur ac tlvtly but
th",e I. no ..... 10 w,lle . There were Iwo a m
.leu,s presenl allhe dl.."sler. bu t bo th 01
lI'lam being doclon, they _ a occupied
with th ings OIh1ll' lhan amal_ oorrmuni

u,"""
au, laces a'. red.nd "" feel YllIY badly

lluI _ ha .... lot, of excu.",. E't90 il _

had had lhe r.ece.nry Ileid equipment. il
Is do\Jblful lhal wa could ha ve faac llad Ihe
Ma no RIWI' dis asler a rea. The road out 01
MonoO'li. is b1. cktop, bul when II ,...ches
8om1 Hills lhe pa_nt terminates and
f,om there on It I. 1.lerite• • nd du,lng fhe
,ainy _son if~ YllIY dill icult.

Thi. wIooIe stCIIY Is lhe ,nuU of ••ecenl

wisil 10 Mano R1_ and lhe mining oper.
lion. Thfee of lIS (.mateurs) dfove up 10
give a n e xamIna tion lor an .mateur II ·
ce nse, It was a fou, -Ilo<." t, lp 0"" wa y a nd
lhere we re timee whe n _ we re not sure
that _ should conti....... We did make II,
1uJ " ....., and it Is anot,*, e.perience
wIll(;l'llNs amal_ will nol soon IOtget.

We wisiled the mI nd "" wisited the
tila of lhe dlsaSI The excaYlted wa lls
.nd loundat iona _e. start< •.",Inder 01
the ,"Iity. a nd lhe beautiful lillie ceme
tery with lis monument 10 prese rve tile
n.mea 01 the vlc flms lenl ereceeee 10 the
Slory of wlult had taken plae., We h.a.."
spenl mucIl lime and elfon 10 lormItIale a
practical ptan wtll(;l'l ca.n be 1~led

eo lhat _ wlll be.-'Y SIlOUId I..... Med
.rise again; _ CIO not I'IaWl a plan yet .

The history of amateu, seMce in U
berla does haWl llflghl'" spot, . The Lassa
F",er epi demIc i, one. The amateu's. In
tha i eme'gency. set up inle rn.tlon.1 com·
munlcatlon Whic h , in grea t measure,
helped 10 bring the epidemic under con-
lrol. On a lessllf .ids.our doclors IOUli....
Iy .... amaleur,adiO to~.. fIacf1 01.....
and 10 aetriS<ll mediea wtlo l ind tl'lamsel'ies
conflOnted with a aerIous pl"obIem up in
lhe busn _e ttler. i. no doctOf avail
able. Bol h 01 lhese amateu' ICtivitl""
have been described in thi, column.

Ama te ur radio In liberia I' prog ress ing
The Sla ndards are high. There II goodwIll
a nd eooperation, and wtlile _ are not bat ·
ting a thousand In the lield of effort. _
ar. pl"obably belling <MIl" I..... hundred
wIIich I. reatly not too bad.

MEXICO
Wa'" K_Tou1i~n XEI/(lrIr
Aparta <;lo F'w1.1 42{HB

"''''IrIfu lco. a.F.
NEWS IN MEXICO

No do\Jbt you h&a.d fhe _ sbout the
horrible e xplosion and lire In the Mexico
City auburtl INwing hUndreds dead, <MIl"

1500 wounded, and thousands hornelen.
QI COVISfI, U... oommunleaUon to that pa,
Iieulaf aras was .Ulomalically Wiped
aw.y. !eawi"'ll a t,_ ldous In k '01 110"""
ernrnent agencies - a nd yes. harTHadlo
operators on bofh two meters a nd HF. The
N. tlona l E..-gency Net WOll< wlS busy
'Of dart on IIIoM bands' We can ce<lai nly
appreciate lhe IiIllon 01 local and ",fional
ha.... as wetl as aid gi-. by tM US when
most .-:led.

CIJtASlE VOlUNTEERS IN MEX ICO?

A s ta tion In Mex ico Illa l COUld.."..., as
a gat_ay InlO the North Am8llca n Tel".

oonfflnlllCll Radio Net (mN) II .-ted. The
puopose of TRN I' 10 p1<w1de higtl-quality
.ooc.lion and Infonnetional programa of
inlernt to alt . maleu.s.
M~t ot the gat_ay etetrons in Can.da

and the US are VH F repeal", slatlons.
Howe ver. we beli",a an HF s t.tion would
be more awooprlale to pl"cwIde w!de-a,eacower. in Mhico. All trlat would be ''''
qulred.t that Slatlon Is a phonepalch.nd
lhe abi lily 10 i",lla le a call Into lhe I'"
oonl",.,.,.;e bridge In lhe US (probably

Minneapoll" Mlnnesol'~ Or il migl'll De
possible to arrange a radi O relay f,om lhe
US, a llho ugll this appfoach wo uld p,ob
a bly at,sln a ud io quality and ma ke II d illl·
cull to provide two-wsy Inlerac tion with
Me_ ic . n am.teurs and the le . l u,"
speak", on the ...t.

Plea'" OOtlfact me II lOOn as pos.,lllfr
If you th ink you ha.. a station thaI eouId
_ as a gat_ay (tIe-in s ts tion with two
wa y capabi llly) in Me xico. You, comments
and suggestions regarding the a pptica bi l
Ity and Intefeal in the TRN In Mexico will
also be a pp recia ted. U )'OIJ ha. e s te le
ptoone number .1 whicn you may be fllIICf'lsd
du,lng the day. pi....... ...., thiS alof>g as
..t,

This would be a glNt opporI Ul"Wly 101
Med can amaleurs to get in on discu.
slons with full t_ay contsct wilh lhe
lealu'ed speaker and be abl e 10 get many
01 metr questions answered. Of COUfse,
partlclpsnts from M..xlco could give Ihelr
own sUl108stlons a nd ma ke metr inleresl
Ing commenl• . It Is e_peeled that 15.000
amaleu,. will be tur>e>:l into the net'

Sialions ..e hed togethlir by dialing into
a Ieleconlerence bridge. Each part iClpanl
rnI,I3t bear the cost IOf the long-distance
C••I. If IS desirable to deleat the hme-oul
timer on the autopalch during lhe I'IfIt to
olwla te the need lor coostant ke rc hunk·
ing during the one to two nccrs lhat me
net may run.

The leleconference tN'Idge trial is being
used Is the OafOll'l(l model 2020 -co-con._ .WThi. i, 1M most aophisticailld
mufU--poinf laIeconf8l.,.,.;e bfldge avail
.b1e to lhe public IOday. Mosl pall k:i
panls will use a blldgfI owned by lhe
Osrome Connection In CfllclillO for th e
....._t net Tills will give you some Idea 01
the cosl tOf the call Into tM blidge from
\'OUl" location.

If you a" ln Me_ico. OOtlt",,1 me pers0n

a lly, II you .r. not, then please _ Ita to:
RiCI'\a,d "'-- Whiting """TN. TRN Net Ma n
all"". Hoo..~.eli Amal_ Rad io Club.
..749 Ci.... OrIWl, Minnetonka MN 5530C3;
h is wort< phol'lfl: (612)-870-2071 .

We look 10rWafd to open ing up this op
portuni ty 10 amateurs here thro ug hout
Mexleo towards the further advancemenl
of amateu, ,adio '

VENEZUELA
Luis E. Suarel QA4K()IYV5

Ap,art.do 66ll9o'
CIract. 10ll1·...
V-.zuotl.

Circulto 3 (call a ' ea 3) Is mede up ol tM
s tale' of Ulra, Yaracuy, and POflug uesa.
The ca pll.1 city 01 Ulra Is 8arquls lmeto ,
lhe largest eit y ollhe counlry aU", Car.
cas, Maraca ibo. and Valencl..

n is said lhal Ba,qul.lmeto was found
ed In 1~ by Jusn de Villegas. 110...""
Ile named tile clly N..-a Segowia. In lact.
he ca"", to the area 00110 lound • ci ty but
10 de't9lop tile mines 0 1 Bun• • dlSCO'l'llO"ed
" , Iler by a competrlol. The lown WII de
st,oyed by the slaWls when Ihey , ,,,oiled;
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WHAT THE COMPETITION CALLS
"NO LOST WORDS OR SYLLABLES"

WE CALL NOISE
THE COMPETITION: " HI HONEY I( ~S~"s~)M FIXING YOUR (~S~"s~)VOR ITE SUPPE (~S~"s~)

BARBECUE HAMB (~S~"s~)GERS. THEY WI (~S~"s~) BE READY AT 6: (~S~"s~) WI LL YOU MA (~S~"s~)
IT IN TIME?(NOISE)"• BURST

Samples (heard as bursts of noise) displace your phone party's audio for as long as it takes your transceiver to TIA.
The above example assumes a transceiver TIR time 01 about 150 mS (typical)

PRIVATE PATCH II: " HI HONEY I AM FIXI NG YOUR FAVORITE SUPPER .. .BARBECUE
HAMBURGERS. THEY WILL BE READY AT 6:30. WILL YOU MAKE IT IN TIME?"
Thousands of PRIVATE PATCH II owners are enjoying the commercia l communica tions qual ity that only a VOX
based, simplex autopatch can de liver.

PRIVATE PATCH II IS PRICED AT LESS THAN HALF OF OUR
COMPETITORS " FAVORITE COMMERCIAL SIMPLEX VOX PATCH"

• cw 10 (free 10 chip) • Selec table tone or pulse dialing . User pro
grammable loll restrict . Five dig it access code . Ringback (reverse
patch) • Busy c hannel ringback inhibit (will not transm it on top of
someone) • Threelsix minute ..time-out " timer is resettable from the
mcbne « 115 VAC power supply · Mod ular phone jack and seven
foot cord ... and many more.

CONTACT A LOCAL DEALER TODAY

-

FEATURES

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

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

ALSO
14 day return pr ivilege - when ordered factory direct.
One year warran ty - compare to thei r six months.

SAMPLING VS. PRIVATE PATCH II
The perfo rmance of a samp ling patc h is to tally dependent on
the T/R speed of you r radio. Such is not the case with PRIVATE
PATCH II. PRIVATE PATCH II wi ll give excellent resu lts with
any radio. Synthesized and relay switched types inc luded.

PRIVATE PATCH II requires only three connections to your
radio (MIC, PTI and SPKR audio). If these connect ions are
made inside your rad io PRIVATE PATCH II does not interfere
with the normal use of your radio. Otherwise for a quick and
easy interface you may plug PRIVATE PATCH II Into the MIC
and SPKR jacks. A 10 mi nute job! Unlike sampling patches,
connections are not requi red to the squelch, discrim inator or
power. And best of all. modifications are never requ ired.

Controlling and ta lking th rough PRIVATE PATCH II is almost
always quicker and easier than using a sampling patch. Th is
is because you may talk or send control commands the instant
you press the PTI button. The ability to break in or take con
trol is assured by interrupt control logic. The interrupt con
trol ler creates a window (similar to sampling) but is seldom
heard in normal quick back and forth communicat ion. With
a sampling patch you press the MIC button for one to five ....
seconds before talk ing on each and every transmission. This ....
is very frus trati ng for the mobile, and causes confus ion for
each party.

The sampling process reduces the effective range of your base
radio. This is because if a sample, and a signal fade coincide,
the sampling patch thinks the mobile is not transmitting. This
causes a sampling patch to become erratic at ranges still very
useable by PRIVATE PATCH II. PRIVATE PATCH II will not
dimin ish the range of your system.

........n u .. ELECTRO NIC SUPPlY
.. i1.._._ WI. Woe,' ,He OH
0r\an<II:0 Fl. CIee..... ,.. Fl.
la$ Ye9U " V

COL ES CO....U..IC..no..S
S- .....,""'" T~

EIIICIlSO.. CO....U..IC..TIO..S

""-'
HAIl RA DIO OUlLn

..._m CA. 8 .ffl"'llllm e CA
Qakl_ CA. s.. 0"'110 CA ,
Van N~ c... , _ . Io.Z..

.. EN..Y ..... DIO
Loa "'noe" CA. ..._m CA&,0"" 110I0

JUNS £UCTRO NICS
e-C,"" CA. """" NV

........ , RA DIO CE.. TER CORIO.
.. ....., FL

" 'llES U£C I RO NICS
Fl ~<loe"

"''0 D1 STRle UT INO CO RP.
....m' FL

P"' CE ENG'NEER'NG
T""""" .lIZ

I "E ....... SHACK
E.._~" IN

C.....IoD.\;
DOLLARD EL ECTRO..ICS

V.,"""",- , Be

PRIVATE PATCH II has two more range extending tricks not
available to a no ise sampled au topatch.
1. You may use a linear amplifier with no loss of performance
2. You can operate through any repeater from your base

station.

CONNECT
SYSTEMS

INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHONE: (213) 373·6803
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I"'" Spanilords ncaped iIfld lounded •
.- city near I"'" TU<t;l;o lIU1'b1dl ri_.
They Slill ca lled t"'" town N....,... SeQ<:w:..
bul since lhe Ind l. ns clolled Ille river by
tl'\tllr "'Ofd IOf IUlbld, Ba,quis lmelO, that's
why tne c lly was Iinally so c. lled , This
ha ppened 10 yea rs alter J ua n de Villegas
died .

Larl St.tll hll Deen limosl e xclusively
In .Qficutlurll sem_1. Aclually. the
lJondsc.ape Is atkl but lhe w.l...,.. 01 the
Turblo .nd Toc uyo rhera have p<oduced
suoa', pol.toes. lomatoes. onions (Iond
l'OIts) sll'lCe theil, Ne...llIIheless. no ....·
days Barqulsimelo Is . larglllndus lrl.1 area
thaI Is g rowing to Ihe north 01 the ci ty.

Barquisimelo la very we ll designed. All
call" (slreets) run Irom SOUlh to north
whdll carreras l.wenues} run easl to west
On the _umbered caner... Iraflic
flows wesl .nd on__ed c.lles.
the If.!fic llOWS north.~. the num
beflng is a bil cumbersomll. For sumple.
thll addrllSS. Clrrllrl 18 No . 25-23. means
a place OnCarrlra 18 located Soml 23 rre
Illrs Irom Ca llI 25 In Ihe block all ua led ee
tween ceue 25 Ind CIIiI 26,

The beSI ~h" si le In Barquisimelo
II T" eplIima Mounl.ln, bul It is not llIe
only Oflll in 11\1I .rlN-lhele Is .Iso Lorna
Leon, not so high but il has many rllPNt·
... Installed. Allhe beginning ollhis Yll.',
several repe.,,,s were a lolen Irom Tere
palma. This cauSed a maSSlwe rr.(l>'lng 10
l oml leon, whe rl the local police nave a
rspltlter si le. How.....er. I ha ve ISlked wil h
alriend who hiS some Investmenl in T",e
palma .nd lie .nured me lI'UI1 il is salll
now_ys.

Yalacuy SI. II

SlIn Felipe. the capil.1 clly 01 Yaracuy.
is some lour hours lrom Caracas. It Is IQ.
cated midway on lhe Ba'qulslmelo-Puerto
Ca bello ralirOlld. It was originall y named
San Feli pe EI FUlfte (Sain t Ph illip ThS
Strong) a nd lounded by Royal decree on
Ncwember 6. 1729. to be tl'lll commerci.1
.nd .aminlslrallve cent", 01 IhlS .egion
(now Y.racuy Sialal- Venezuel. was .1
INrI lime the *OI1d's main p<oducer 01
chocolatll ilnd Spain ..as lhe chief c0n

sumer, On Ma rch 26, 1812. me clly ..as de
stroyed by tha strongesl e. rlhquake Ih la
country haa ever known. Thl destruction
W81 so complllle lha t lhe ruIns were le n
undiSlurbed .nd I new lown ..as bui ll 10
lhe nort". Today, SlIn Felipe Is a goooo
looIo.,ng clly ..,Ih many bOule¥.'lls and
nice suburos.

""011 is 11 _m north o . SlIn FIlI'pe. ThiS
placll is wel l _nown IOf thll gold and cop.
per mines. Ills loc.led nea r lhl Yurubi Na·
1I0nai Pa rk, which was crea ted to proteel
all the mountainous a reas Whic h feed Ihe
Y. r. cuy li_. The .......,. II rSl copper mine-a
_II owned by Ihlllamity 01 libel1ador SI·
mon Boliwilr. In 1911, lhe Na liona l Insh·
lulll 01 Pilrl<S created lhe A,OII M,1lllS Parl<.
The ok! cemllIllIY .nd some houses _II
r"tored. and lhere Is part ollhe old ,ail·
road .nd smeltlI1. The c'ushe,s and lhe
main gall eries 01 Ihl mlnll IISIII a'e 3 km
up thll gorge, Thll old brl~ look dubiOUS
but carry t hll weight 01 lhe school buses
th.1 bring SludenlS 10 this .rea.. From tile
c'ushels you may "ill_ UP 10 the old colo>
nlal Spanish 'esidentlal camo and 10 I"'"
0lCI English company house Illal soma
tl.... during 1832 admioislll1llC1 Il'lll millllS
while Simon Boli...-a, sla yed In London.

POl1UliJ...... Sla la

The ca pital city 01 th is slat e Is Guana re,
aamalilown lounded In 1591 by Caplain
Juan Fernandez Leon. FOf yealS lhe con
stanl incidence 01 mala,la.nd cllOIerl da
I." ed lhe g'owth ollhis city, It ...as only
all., 1913. when ll'lll ma...l. was ..-adic:al·
ed. thaI Ihls .'IN became I prosperous
ag,icullu,al Canlll1. (Many people thin_
Ih. t thecapllal ot Ihls atalllis Aca ,i9ua••
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s mallto...n ..ith some 6000 Inha Dlta nlS In
1950 bu t 100,000 today; il is tho la rgesl
clly ot PortugueSli Slate.) As wllh the rest
01 Ihls 11l1ritory, AclIrigua's economy Is
based on agriCulture. The cily 0 ' A' . u' l is
SO close to Al:.arigua that It ts almost the
samll c,ly.

South_I 01 Al:.a,igua Is localed the
Roc_e1eller P.to Gordo Ra.l'ICh. a pl.Cll
boughlln t955 by Ne lson Rockelelle,. The
2OOO·hecla,e ranch (800-plus aC'IS) Is
used to operata a tac hnlcal a s sl s la l'lCe
PfOQ' am...ilh Ihree dlwi,lons 01 agrlcul.
lu'al ,_rCli in cooperation ..Ith lhe

VenezueI.n ~''''''''I. The induSlrl.1
lImsion mills lIS own .nd o thel l*)pIe's
lice. Sll$8me. and corn..nd has a slor.Oll
capacily lor some 1 mlllion pounds 01
rice. The animal diwlslon breeds SlInta
Gertrud is came which .,e sold fOf ereee
ing s toc k. (Th a Santa Gertrudis. bred o n
Ihe King R.nch in Tlxas, were Ihe l irs l
breed 01 c.nle developed In lhe weSI",n
hemi""'" speci.lly suited 10 'esis l dry
seasons or dry grus.) The thl,d d'....sion
g'ows r~ under irriga.lion lor seed.•ll 01
wflil:h is told in V-.:ueI•. The lounda·
lion Slra,ns lor Ihis ..... vilrlely 01 rice
came from thll Mlnlsterlo ee Ag, lcu llula y
Crla, Ihll Rocke lell of and Ford Fo undal lon
'Ice ,esearch In t he Philipp ines which de
...eloped lhoe Slrains 01 rice that ha . e P'O>
lluced lhe "QfNII r....elution" in lhe Orient.

Aa you can appracla tl. Il'lllla,gasl city
in thlla,ea Is Barquisirneto Ind IletIc.-l\aa
lhe la'gesl number 01 lmateurs. 10I1ow$d
by Sa.n FllI ipe. Being mounlalnous, thele
are _al ,epeale, Sitss ilnd hams arll
IIn_ed by 2-meter FM. From a ny plac ll In
the arlla you ma y gilt In contacl with a ll
Ihll rllSt 01 Ihe countf)l oxcept IOf the
plains south ollhe Orinoco ,Ive,.

MoqOli Ma ps

Yes, III_tcily maps.nd ....iII conlinue 10
I xchange maps 01 GarKaS ..llh.1I IllIlow
hama who send along • m.p ol lhei, cities
e xcept, this time. the 'oIlowing , 01 which I
now hilWll too many: P.nama Cily. New
Yorl<, l o s Angeles , Miami, Dade County
(Fl), Oregon. Uwermore. Poctiand , and
OuIIO (Ecuador). (A'so h. ve ,ecei-.ed some
hlgh.... y maps lhat I .ppraci.lll. bul re
memlIlll thai my requesl is lor city maps.
Please don·t send souvenl, or sighl....ng
maps.1 R. nd Mc N. lly plefe"ed bUI
Dolph's Is OK. None ,eceived Irom Eu,ope
and As i. Have none 01 any c ily 01 NH

seminar on SsI.lIIt"

Sponsored by the Asoc lac lon de Rad io
a liclonados de Vllflll2uel a (ARV), a semi·
na' on lateUilll' ..as held lasl October 27.
...as ilWi teel lO add,ess it and I did. on the
hlslory 01 'adlo amal"", satelliles. More
11\11 100 iiams _e p<esenl al llIe UnM:lr
sidad Centr.' de Venezuela. where lhe
_I look place. There is grlat inlereal in
this tacel 01 a ma t"", ,adio and I teellhat a
nil'" Sllmina' s hould be organiZed, 1.1·
lhough 1suggested Ihal Ihis kind 01 ll\'e nl
be P<llP&,ed sepa,alely IOf beginners a nd
llXperlenced .mateurs. E.ch time an llx·
perienced amatllUl .S_eel I queslion du"
ing lhe semina" lhe beginner wenl inlO.
daze. Certainly lhe people ..llhoul e xperl
snee In SpaCll c:ommunicaliona (lei 10$1.
100. dUling too tachnlcal discussions. a nd
Intlrllst drops . So ta r I havll glthe,ed
ecme ma te'ial on ee tetutee. and I'll be
pleased to organize. wilh olhllla' help, a
nllW _I 01 thia kind. In the meanllme.
lhoe nexl ARV seminar ...as 10 be on HF . ".
lennIS, In Jall\lllf)l.

The .ssist.nce 01 Edgar 'fV5ZZ. "as i".
'IiIluabie du,lng tl'lll seminar. He ls...ery ee
live on OSCAR 10 Snd atsc a recognized
moooboul'IClI1. II la I delight lo r any all.
clonado 10 make a wls il to Edga r'S hom e.
Hll has a big s tack 01 16 yagis for 432 MHz
In hla garden .nd another Sl.ck tor 1"
plus HF on lhe 'oo!. Tt>e radio sh.ac_ is.
corll<lCOPia 01 eommunicalions equip
,,*,1 .nd compul"'s- He hlIs lhe WAC
....,d on 4J2·MHz EME ..Ith 55 contacts.
lhe ...ery hrsl In latin America on 70 cm.
Now he is planning. 3-meler par.boIic to
go highe, in lreq ue ncy.

PORTUGAL
Lulz Miguel de Sou,. C14UE
POBox 32
S Joao do £ 110012166

"'""""On thoe 20th and 21st 01 Octoberoll9St.
the XXVII Annu.l J.mboree On The AI'
IJOTAl look pI.ce .,ound lhe world Ind,
a mong othll1thlngs, il crlatlld a good op.

portunity to e xchange rMUages and es
Iabl ish communealion$ among _.1
Scout Associ.tlons-

For many yea's Portuoal hillS beeIi one
01 the Iladlng count,les In thiS annu.1
...an t, th. nks to the good race pt,.lly a nd
undersla ndlng o f Ihe PQr1 uguese . nd tcr.
llign hams IMng here, as wel l a s Ihe loc.1
aUlhorl""l.

A !..........s belore lhe _ I. we sa...
greal acllYlly In ~I'lg Il'lll besl spots
lor anl""nat. ham rigs, atc. So senior
Aapi,ants, Wlyfarer.. Head Masl.....nd
.Iso some ExplOf"'S dldn'l ..aall lime.
Afte r some ha,d ..ork IIxlng a couple 01
cl a mps Into the wall ot a n Ol d hoUSI aerv
Ing as a Scout Headqua rtllfs IOf CNE·46
lCNE s lands for Corpo Nac lon.1de E.Cl.l"
las). _flnal.y had lound. nlc;e place lor I
dl~~nder 2800 lor 4.0 and eo
-~.

A sell..upporting 10WfII ..81 made.•nd
OIIlhe lop ol lhal we had I mlnkluad Hal
lor 10, 15, and 20. JOM Reis CT1BNK
1000 ned his rig, a Kenwood T5-520SE, IOf
HF a nd an FT·221R IOf VH F, He was ICtive
IOf a boul 48 hours. Ihat Is. Satu,day .nd
Sunday. The .ntennas h. d been mounled
on Fr>day nighl, .nd t"-1 just Ilnls had .,
23:30GMT.

At 0lXl0 we heard • ,_ hundred Sl•

lions on eo.•nd lor lhe flrsl lime since ils
foundation, CNE.&4 In Cacem llad thll !Irsl
JOTA l rom lis own neacquarters.

II may be 0 ' intlllllStto you Ihal some ot
the boys did nOl rea iizl lhe si mplicity 01
saying hello to New York Clly. Johannes
bulg, &asill.. or MllX icc City. using lhal
skllletOll on lhe top 01 lhe 10Wfll and a
small rig such IS lhe ana I.... t we I\Iol1 I
won'l ~,l on _ 01 lheir expres
aions (HI)!

Aft llf • brlel sp-=h about lhe hobby
and tne rlason 10' our p'llSll1ICe thl ,e .
CT1 BNK dld n'l le ave hiS TS-52OSE, ao a
good SCOfll was made on 80 a nd 40.
Things on higher bands were not ...,..,..
good. bul l"-1 worked _ Brazili.n".
lions on 20 .t da..n- Al daylight. signals
I,om all oveI Europe _I...,..,.. Slrong.nd
loud on 20. 15••nd 10 mat.... 100. Frlnce,
England. Ma ll•. Ilaly. Spain. IN! Canary
la land a, Ihe AzoIes. a nd Madei,a were thll
best s ignals In cue log book. HOWIWl" ..ll
wo,ked a couple 01 stations In South
Alrlca, Soulh Americ., the USA. and Ca".
ada- In lhei , rnea-aagea. lhe ScouIS ulually
excf'l.lnglld thei, addr_ lor lUlU,. cor·
f8SP0iodtnce. .- i<:leat.

As. ,"ull 01 thiS oparation. nexl yea'
..e should ,,-, some 01 lhe boy$ USing
lhe-i. OWn callsigns since a IllW showed i".
terest in prepa,lng Ihe papers IOf thl i,
lI,st ticket. This p,omlses a nOlhe , good Of
an even bettlr operation fOf l he coming
year. As • maller 01 tsct, live memtlll1S
_e e1ll<:led to lorm • l\alTH'adio dllpart·
menl (and, 01 course•• will give lheln ...
ll'lll support I can).

E...,..,.. year ..., do work 'or the CNE·15
(EstOfil Headquarters) localed In the heart
01 this we ll·known willagll. Pinlo CT40Z,
Jose CT1BNK, and Mike CT4UE arl lhe
hams who uaually ..o,k with Ihat group.
On the XXVI Jamboree (1983) lhey hid Ihll
special callslgn, CT5EST. This year, how-
_. due to lhe tale Operllng olll'lll acli.....
lies in CNE·75. t"-1 _I 0U1 01 bulli......
but next lime t"-1 ....,11 be well 'apI_'
ed. loo.

Inlernl In IhlS nic;e hobby Is no t as big
as It should be due 10 . couple 01 ba"lllrI
we a ll lace allhe beginni ng. Bell.....ll It or
not. an SSB t ,ansClliwer cos1s ower
l/S$1.700. W1lich Is 100 much! Don'1 be
li_ it? Wl\al .boul. TH60XX a l USS6tlO.
• CorNnodoIe 64 1.1 l/S$700. ilnd a hand
held 2m"I~ .t US$392? The wine
Is cheap, but 1'-ClUJ things las my girl
I,lend sa.,..} arll absolulely unlouch.bIe

ThaI 'S all. lol ka; 73 I,om EsIOfII,



COMPUTERRTTYIASCIl/AMTOR/CWMFJ'S MOST ADVANCED INTERFACE HAS
FM, AM MODES, LEO "SCOPE" TUNING ARRAY, RS-232 INTERFACE, VARIABLE
SHIFT TUNING, 170/850 Hz TRANSMIT, TRUE MARK·SPACE DETECTION.

Has lrant PInel sensitivity control.
HormaVR.Vlm swltcll eliminates retuning ...mile

checking fer inverted RTTY. Speaker jaCk. +250
VDC loop output.
Eur 22116 slnt WlVI gll'llntor gives phase con

tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hz space. Micropnone lines: AFSK out.
AFSK ground , PH oul and PIT ground.

FSK "keying for tl'lnscllvll1I WIth f SK input.
Hn shup 800 Hz CW filter, plus and minus CW

keying and external CW key jack.
K.ntronlca software comjJItible socket.
belull.,. TTLJRS-232 genii'll purpose socket

allows interlacing to nearly any personal com
puter with most appropriate software. Available
TTVRS-232 lines: RTTYdemod out. CW demod
out (TTL only). CW-ID in , RTTY in , PIT in,
key in. All signal lines are buffered and can be in
verted using an internal DI P switch.
Mltal cabinet. Brushed aluminum front. 12V:x

2VfX6 inches. 18 VDC or 110 VAC with optional
AC adapter, MFJ-1312, $9.95.
Plugs between rig Ind C..a4, VIC-ZO, Apple, TRS

BOC. Atarl, TI-99 and other personal computers.
Use MFJ, Kantronics. AEA and other RTTY/
ASC II/AMTOR/CW software.

Bulll-ln RS-m Interfaet,no enra cost.
Variabl. shitt tunlnQ .ets you copy any shill

between 100 and 1000 Hz and any speed (5-100
WPM RTTY/ CW and up to lXl baud ASCII).
Push bunon tor 170 Hz shift.
Stllrp mutti-poll mart Ind space t1nm give

true mark-space detection. Ganged pots give space
passband tuning with constant bandwidth. Factory
ad justed trim pots lor optimum filter performance.
Multi-pole actlvi IIIten are used for pre

limiter, mark, space and post detection utter
ing. Has automatic threshold correction. This
advanced design gives good copy under aRM ,
wtlak signals and selective lading .

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

MFJ-1229

$179 95

EngIneering, performance, ",lUI Ind tatum
sets MFJ'smost advanced RTTY/ ASCII/AMTOR/
CW computer interface apart from others.

FM (limiting) modi gives easy, trouble-free oper
ation . Best for general use, off-shift oopy, drift
ing sIgnalS. and moderate signal and QRM levels.
AM (norHimitlngJ modi gives superiOr per

formance under weak signal conditions or when
there are strong nearby stations.
Crosshair mar1l·space LED tuning Irny simu

lates scope ellipse 'Of easy. accurate tuning
even under poor slgnal-to-noise condi tions. Mark
and space outputs lor true scope tuning.
Tranlmits on both 170 Hz and 850 Hz thitt.

MFJ.204

$79.95

" c:.
>.....- •...".../,

MFJ ANTENNA BRIDGE
MFJ Antenna Bridg• . Trim your an

tenna for optimum perlormance QUickly
and easily. Read antenna resistance up
10 5OO0hms. Coversall hams bands be
low 30 MHz. Measure resonant Ire
quencvof antenna, Tells to lenghten or
shorten antenna. Easy to use. connect
antenna. set frequency. ad just bridge
for meter nun and read antenna resist
ance. Has frequency counter jack. Use
as signal generator. Portable, sell con
tained . 4x2:x2 in. 9 V banery or 110
VAC with adapter. Mf J-1312, $9.95.

MICROPHONE EQUALIZER

MFJ-550

$49.95

Greatly lmpro...es transmitted SSB speech 'Of max
mum talk power. Evens out speech peaks and valleys
due to voice. microphone and room Characteristics
thai makes speech hard to understand. Produces
ereener. more intelligible speech on receiving end .
Greatly improves mobile operation by reducing bassy
peaks due to acoustic resonances. Plugs between mic
and rig. 4 pin mic jack. shielded output cable. High ,
mid. lOwcontrols provide ± 12 db boost or cut at 490.
1170. 2800 Hz. Mic gain. on/off/bypass switch.
"On" LED. 7x2lc6 inches. 9 V battery. 12 VDC or 110
VAC with adapter , MFJ·1312, $9,95,

TO ORDER OR fOR YOUR NEAREST
DEAUR, CAU TOll-FREE ...9 Mo~ii

800·647-1800. " " .,' -323-5lI6!l
in MISS and outside conlfnenlal USA
Telex 53-4590 MFJ STKV

000

MFJ
MFJ ENTERPRISES, INC•

Box ..~. Missiu lppl Stale. MS J97'62 L:~:::~:':"" -':::'::::::J

MFJ-1621

$79.95

•
MFJ's Portable Ant'lnna lets you operate 40.

30.20,15, 10 meters from apartments. motels,
camp sites, vacation spots. nearly any eectn
cally clear location where space for a lull size
antenna is a problem, I
A tllescoping whip (extend; to 54 in.) is

mounted on sell-standing 6x3xSinch aluminum
case . Built-in antenna tuner. li eld strenght me
ter , 50 feet RG-58 coax . Com Ie multi-band
portable antenna system that u can use near
Iyanywhere. Up to lXl watts EP.

MFJ-407 Deluu Electronic Keyer sends
iambic. automatic, semi-auto or manual. Use
squeeze, single lever or straight key . Plus/
minus keying. B to 50 WPM . Speed , weight.
tone . volume controls. On/Off, Tune. Semi
auto switches. Speaker. RF prool. 7x2x6
inenes. Uses 9 V ballery, fr9 VDC or 110 VAC
with AC adapter , MFJ-13ll1, $9.95.

MFJ-4(J7

$69.95

MFJ PORTABLE ANTENNA

MFJ ELECTRONIC KEYER

-- .
~ _•••.0• . . .:'t'. t .

ORDER ANY PRODUCT fROM MFJ AND TRY IT-NO
OIUGATlON.lf NOT DEUGHTEO, RETURN WITH
IN II DAYS fOR PROMPT REfUND tLESSSHIPPINGl
• One year uncfltlditlonal guarantee . Made in USA.
• Adll $4.00 each shipping/handling • Call IN' wril.
1lN' lree u u log. o....r 100 producls .

MFJ.1Z21· I
$79.95 -.,.. - -_

•
Indispensable, Improves any RTTY station.
1. Crosshair LED " scope" Tuning Array. Makes

tuning Quick and easy with oeac-on accuracy. Tune
for maximum vertical and ncrtzontar display .
2. Scope Adapter. Mark/Space cutouts !Of' sceoe.
3. Shitt Indicator. LEOs indicate 170, 425, B50 Hz

Shift. Especially useful lor Rny outside ham bands.
4. Stllfll Mart Ind Space Finln. Greatly improves

copy under aowded. fading and weak signal roodi
tions. For 170, 425. B50 Hz shifts.
S. Hormal-RIYllnl Switch. Check for inverted RTTY

wittlOut Changing sidebands and retuning .
6. Output I.llvil Control. Adjust signal level into TU.
7. umrter. Evens out signal variation for easier.

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

and Space is 2295. 2550. or 2975 Hz . lOX2lc6 Inches,
Uses floating 18 VDC or 110 VAC with AC adapter,
MFJ-1312, $9.95.

24/12 HOUR CLOCK/ID TIMER
Switch to 24 hour UTC MFJ.ll16 $19.95

IN' 12 hour format! Bat· -tery baCkup. to timer a-
lerts every 9 minutes
after reset. Red .6 in.
LEOs. Synchronizable to WNV . Alarm, Snooze unc
tion. Minute, hour set swi tches. PM . alarm on indica
tors. Gray/Slack cabi net. 5x2lc3 in. 110 VAC, 60 Hz.

7-IN-l RTTY OPERATING AID
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(AND GIVES THEM TO YOU AS STANDA RD EQUIPMENTt)

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

CALL OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICES!
• SENSITIVITY SECOND TO NONE: TYPICALLY

0.15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CANT BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS, SEE R144. R220.
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·
PROO F SQUELCH, AFC TO COMPENSATE FOR
O FF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN. EASY TUNE TRANSMITIEA; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PA).

FEATURES:

$880

'980

WiredlT.,tedKIt

'680
.780

.....
10M,6M,2M,220

440

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

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

-

• NEW-SIMPLEX AUTOPATCH
Use with any transceiver. System includes
OTMF & Autopatch modules above and new
Timing modu le to provide simplex autopatch
and reverse autopatch. Complete patch
system only $200/ki1. Call or write for details.

• HEU CAL RESONATOR FILTERS available
separately on pcb wzconoectcrs.

HRF·l44 for 143·150 MHz S38
HRF·220 for 213·233 MHz $38
HRF-432 fo r 420-450 MH z $48

ACCESSORIES

• COR·2 KIT With audio mixer, local speaker
amplif ie r, tail & time-cut timers. Only 538.

• COR-3 KIT as above, but with "courtesy
oeec". Only 558.

• CWI O KITS 158 bits. field programmable.
clean audio, rugged TTL logic. Kit only $68.

• DTM F DECODER/ CONTROLLER KITS.
Control 2 separate on/off functions with
toucbtonees, e.g., repeater and autopatch.
Use wlfh main or aux. receiver o r with Auto
patch. Only 590

• AUTOPATCH KITS. Provide repeater auto
patch. reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features,
Only 590. Requires DTMF Module.

• T451 UHF FMEXCITER 2 to 3 Wans on 450
ham band or adjacent Iraq. Kit only 578.

• YHF& UHF lINEARAMPLlFI ERS . Use on
either FM or ssa Power levels from 10 t045
Walts togo with exciters & xmtg converters.
Several models. Kits from 578.

TRANSMITTERS

• A16 RFTIGHT BOX Deep drawn alum. case
with tight cover and no seams. 7 x8 x 2 inches,
Oesigned especially fo r repeaters. $20.

• T51 VH F FM EXCITER for 10 M. 6M. 2M,
220 MHz. or adjacent bands. 2 Walts conun
uous. up to 2'1:> W intermittent. 56S/kit.

• Rl44/R220 FM RCVR S tor2M or220 MHz.
O.15uVsens.; 8 pole xtal filter &ceramc tiller
in i-t, heliCal resonatorfront end for ellceptional
selectivity, more than - 100 dB at ±12 kHz,
best available today. Flutter-proof squelch.
AFC trackS drifting xmtre. xter oven avail.
Kit only 5138.

• R451 FM RCVR Same butter uhf. Tuned tine
Ironl end, 0.3 uV sens. Kit only $ 138.

• R76 FM RCVR for 10M, SM, 2M, 220, or
commercial bands. As above, but w/oAFCor
hel. res. Kits only $1 18.
Also avail w/4 pole filter, only 598/kit .

• Rl 10VHF AMRECEIVERki l lorVHF aircraft
band or ham bands. Only $98.

• Rl1 G-259 SPAC E SHUTTLE RECEIVER,
kit only $98.

HIGH-PERFORMANCE
RECEIVER MODULES



Antenna
Output
144·146
145-146
so-sa

144-1".4
220-222'
2 20-224

so-sa
144·148

28·31)

28-30 432-434
26-30 435-437
50-54 43 2-436
61.25 439.25

144-1'- 43~-436'

' Add 520 IOf 2M ;"put

Exciter
InpUt Range

ze-ac
,~,.

ae-ac
27,27 ,.
za-ac
se-se

144·146
se-se

144·146

For UHF,
Model 'XIJ4
Kit 599
Wired $169

For VHF,
Model 'XIJ2
Kit $79
Wired $149
(Specify band)

em JI• I•
I•

•
•

•f'!: ~.: : ' M o.'" ,.. ,. ~" '..."'- -,.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

LOOK AT THESE
ATTRACTIVE CURVES!

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels Irom 10 to 45 Watts.
Several models, kits trom $78.

For SSB, CW, ATV, FM, etc. Why pay big
bucks tor a mult i mode rig for each band? Can
be linke d with receiveconverte rs lor tranecelve.
2 Watts output vhf, 1 Wall uhf.

TyplcsJ S8IoctiYily Cunes
ot,q~end

Helicalll_kn.

t, Largast selection of vhf and uhf kits
in tha world.

2. Exceptiona l quality and low prices due
to tlIrpe volume.

3. Fast d8livery;mostkils s/lippedsame day.

4. Complete. professional instruction
manuals.

5. Prompt fac tOtY serece available and
free phone consulta tion.

6. In business 21 years.

7. Sell more repeater modules than all
other mfrs. and have for years. Can give
quality leatUfflS for much Io_r cost

--

•

-

....,.

FM-S PC Board Kit - ONLY S17 8
complete with controls, heatsink, etc.

10 Watts, 5 Channels, for 2M or 220 MHz.

Models to cover every practical rf & if range to
listen to SSB, FM, AN, etc. NF = 2 dB or less.

Antenna Receiver
InpUt Range Output

VHF MODELS 28-3 2 144-148
soe ,~'"

Kit with Case $49 soee 144-148

Less Case $39 144-146 ae-so
Wired $69 145-147 26-30

144-144.4 27·27.4
14 6· 146 26·30
144-146 50·54
2200222 26·30
2200224 144-148
222-226 144-148
220-224 .,."
2 22-224 ae-ec

UHF MODELS 432-434 ,~'"

Kit with Case S59
435-437 , ..eo
43"''' 144·148

Le ss case $49 432-436 so-sa
Wired $75 439 .25 61,25

SCANNER CONVERTERS Copy 72-76, 135'
144, 240-270 , 40Q-420, or806-894 MHz bandS
on any scanner. Wired/tested Only $88.

Cabinet Kit. complete
with speaker, knobs,
connectors, hardware.
Only $60.

*

Hamtronics Breaks
the Price Barrier/

No Need 10 PaySSOtoS125
for a GaAs FET Preamp.

.. --..;;;:-

MODEL TUNES RANGE PRICE

LNG-28 26-30 MH, $4'
LNG-50 46-56 MH' $4'
LNG-144 137·150 MHz $4.
LNG-220 210-230 MHz $4'
LNG-432 400-470 MHz $4.
LNG-40 30-46 MH, $64
LNG-160 150-172 MHz $64

FEATURES:
e Very Low Noise: 0 .7 dB VHF, 0.8 dB UHF
e High Gain: 1810 28 dB, Depending on Freq.
• Wiele Dynamic Range lor Overload Resistance
e Latest Dual-gate GaAs FET, Stable OverWide

Range 01 Conditions
e Rugged, Diode-protec ted Transistors
e Easy to Tune
• Operates on Standard 12 to 14 veeSupply
e can be Tower Mounted

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable ove r narrow range. Speci fy
exact treq. band needed. Gai n 16·20 dB. NF :::
2 dB or less. VHF units available 27 t0300 MHz.
UHF units avai lable 300 to 650 MHz.

P30K, VHF Kit less case
P30W, VHF WiredlTested
P432K, UHF Kit less case
P432W, UHF WiredlTested

Our lab has developed a new line 01low-noise
receiver preamps with helical resonato r tilters
built in.Thecombination ofa low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator prOllicles increased sensitivity
while redUCing inlermod and cross-band inter
te rence in c ri t ical accucencoe, See selectivity
curves at right. Gain = approx.12 dB.

ECONOMY PREAMPS

Model Tuning Range Price

HRA-144 143'150 MHz $4'
HRA-220 213-233 MHz $4.
HRA-432 420-450 MHz $5'
HRA, ) lSo-174MHz $6.
HRA, ) 450-470 MHz $7.
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Culver City CA
I...·'~ 3919 S<puIvoda Blvd.,
CuI ..... Uly CA 1lO':tlO, 39O-l1OO3. Tr.dm
~I!\IlIl SaIJ Di<go, 827-$73:2 (RMo NV).

Fontana CA
Complrtoo 1iD15 IOJM , DouT T....
T"". Miru!!". Cu'*', Lunar .000

.".... produots b 1IotJbyist. 1I:dlnI.

...... aporimoent«. Abo CB radio. IaJld.
mobi le. F_ Elmrunla, 8628 Sicn10
An ., ~'on_ CA 1233:1, 822-7710.

San jose CA
Boy ._", .-osl um ut..., radio Ito..,.
s..... & """" ....._. rodio sal. '" .... .
,"1<-00. We {HoIU,. I.~ ICOM,

~ Y-. T....T"". Saot<c '" ......,.
-"_g"....,.. Radio, ....,.• I175A S. \Ii..

d>at.r BlYd. , C.. pbcli CA tsooe.

".....
New Castle DE

F.ctur~ Autbo. lz..d Dulerl Y.... u.
](.'OM , 'ree-re. WK, K""wood. AEA.
l:anlI'Onlcll. Sant..c. FuU line 01 __
........ So sales tal in Delawa..,. 0 ... mU..
off ] ·llS. DeI.o Aao_ S<appl'J . 71

M '. Roood.. c.u. DE li71IO.

""""".
......... 10

R_ WIl1BVZ has ' boo I.r~ stodl 01 ....
. t...,~ in lhol nt...mo untain W nd
I"" bm price>. CoJJ "'" lOT all you. horn
.-Ii. Rooo Distribu!in«. 78 So. Slate.
r_ 1D !lJ263, 85s-os3(1.

l1tdeton MA
~ rftiable ...... __ oervint: !'iE . f uU
Iuoo 01 ICOM iii l,ea .. oo:wi Y_ 1fT..
Ot• ..,. Dal..., Bo!IW Curtil

&: T.." Uy.on. 1.0.-, H T.,
Hy.C aln producu. Minge ampo., Amon

P,5 ., Alpha Dell. prot<do.... ARIIL &.
K. nlronies imtmellon aids. Whistle•
..dar deI~. Full line of a>U flm oll'.
TEL-COM Electron;c CommunlClO_
-.m C...I Rd. (il L 111 >. Uttlotuoo
MA 01460. 481i 3-400l)00IO.

Servin~ the h.m c<>mmunlly with rrw

and u.W>d <,<!ulpment, W~ ol'",'k .nd .....
vloe moot m.jn. line<, AF.A. Aotrun,

Aw..n . !l6 W . C ....hcraft . Ny-C.in,
Hu:otI"". lCOM. Ke.JW<JDd, 1.::1..\1. J..ar.

..... "I " Mooky, boob. ruton.."'"
o.r>d tor .. Ilusi.- boun 9-7 _
day throup Thuzoday . o.r>d ~ Friday
..... Saturday. PJ.........., 68 W...... HiD
R....... Deny I'I"H ll:lln8 , 4J+.S371.

Albany, New York
UPSTATE NEW YORK

I.::~wood, ICO M. T~·T..., . I!<'Jdrn.

Cush<raft ,~ HustIn. AR RL, H)',
Gain. Bo!I:W. MFl. Mila• . S- .nd ....
ed equi~. Servil>lI; the .....1ftIr .-..

.......rty Ii..,. 11M!. Adil t'd EJo:rt,__

ics, h.... 1991 Ca>ual A_, Albaay
:-'"1" 1%205, 45&-0203 (_ rniloo "'<sf ul

~....yai'2W).

Columbus OB
Tl>e bi2ll'C . nd 1>01« ham sto", in thr
Midw... ,","luring K......ood and other
quality pn>ducb .-ith ....nlng dispI.ys.
W~ BI O<IIy thr 1>01«. Autt-brd " ....
wood .........~ Ama ..... Radio,
hoc•• 12IiO Aida 0. .. ltc, , I ' I ""K (Co

Ium'-l OH 40J068, 866-1.2&7•

Dallas TX
JBM I'C/XT kil>, . uppllftl. ...pansiOll
prod""", ~ldo<> l'<'5t<>rer kllJ lOT pa~ TV,
CATV. ..tdHh: hobbyiIb' 01_ pro.
j<I<'l blJlappooUoo. MOT<' than 9000 parts
in ......., """*'<>nduot 1Ca. ••rta,

.... • .... toob. ......utDmi>

ti~e. ...bi.-. COGI putft' pmpheraIL
PIeut ..-ri... for )'OUl f.. lIO-pa... cab·
Ioll:' Saboc Elatll ....... I :)&SO t10yd Rd .,
Sb:. 104. Dtlllas TX 75U3; 7!l3-49:1O
(formniy I.E.).

EASTERN UNITED STATES TO:
GMT , • • • • • .. " .. .. .. .. n

AL..n .. 1 ro ,,, "" flGEN" N" " " ".....STA..u .. " " eu zo " "C..N..l ZONE ,
" so " " " " ao

ENGl..ND " " " " eo " " " " "
...._ 11 " " " ro " "_.

" "-- " " " "..~ " " " " " " " " " " " "
_l_NU " "_flTOfIlC O " " " " " " " " " " " "IOUTM "~A'CA '" " " " ao
u . s. ' . fl . " " " "mIT COAST " t o " " " su '"

,,,
" " " "

CENTRAL UNITED STATES TO:
AL""''' " " so " ao "....cu.".... " " " " " "

,,,
AUPlIAU " " " " " " " "CANAL 'ONE " " " so " " " " "t "'GlAND so " eo eo " " " "--" " " " co " " " " '" '"'fOO'" "-- au " " zo ac "MU 'CO ao " " " ao " " " """l''''''NU so " "_flTO fllCO " " eo " zo " " " "aolITM " . fl lC"- " " " " " " ".... ... ... fl so " " " "
WESTERN UNITED STATES TO:
~.. " " " su " so ""AO'NnN" " so " " " "........ AAL'.. " " " " " " ao "C..N"l ZON' ac ao " so eu " " " " " "f'oHJl"NO " " '" "............ " " zo " " eu ",_.

" ao-- " " " " " " "..~ " " " " " " " "_ l _ ..U " " "_flTO ItICO " " " " " " " "
""'"" ...1t1C"- " " " " " ".... 1 , ... fl . :;;: " " " "tAiT CO"-ST " " " " " "

,,,
" " " "

A '" Next h igher freqlHtnCY may 81so be uselul.
S = DIfficult circuit this period.

DEALERS

Your company ruune and message can
contain up to 25 words for as little as $150
yearly (prepaid), or $15 per month (pre
paid quarterly). No mention of mail-order
business or area code permitted. Direc
tory ted: and payment must reach us 60
days in advanoe of publication. For e:I.

ample. advertising for the May '85 i1sue
must be in OUf hands by March 1st. Mail
to 73 Magazine , Peterborough NH 03458.
ATrN: Nancy Ciampa.
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• Mobile (or remote ba
to phone line via Simp
base. (see fig I.)

• Mobile to Mobile via
terconneceed base s
lions for extended rail!
(see fig. 2 .)

• Telephone line 10 mot
(or remote bitM').

• SMART PATCH u
S IMPlEX BASE S
nON EQUIPMENT. I
your ordinary base ,
lion. SMART PAT,
does this u.·ilhout in
lering wtth the non
use of your radso .

WARIlANTYI
YES, 180 da ys of warr
ty protection . You sim
cen't go u.'rnng .
An FCC type ercep
coupler is available
SMART PATCH.

SMART PATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
Use SMART PATCH 101

Placing a call is Mmpl~

Send your access cod
from your mobtle leKalT
pie: '73). This brings u
the Patch a nd you wl
h ea r dial tone tlitnsmitte
from your base slalior/
S ince SMART PATCH
checking about once IX
second 10 see If you war
to dial, all you haw 10 d
i.. key your tran..mitte
then dial the phone nUIT

ber. You u.ill l'IQIl.' hee
tbe phone ring and son»
one answer. Since the er
heoced control sy<;lem c
SMART PATCH is cur
stantly checking to see
you wish 10 talk, you nee
10 ..imply key your Ira ",
miller and then tal~

That's righI, you simp:
key your transmilt('l' I

Interrupt the phone lino
The base statson auu
matically stops b'ansmi
ting after you key yoc
mic. SMART PATCH doc
nol require any sped
tone equipment tu contr
yuur base stallnn, It san
pies wry high freque...
noise present 1101 yo.
receivers djscrtnunator
deleonine if a mobi le
present. No words or !iY11
bles are ever lost .

How To Use
SMART PATCH

---

--- -- ---

L - -
<""-"'1:- '

--~ ~..--

What To
Look For In A
Phone Patch
The ~I way 10 d.,;ide
what patch is right lo r you
is to lir1i1 d..cid.. what a
patch should do. A pa tch
s hould:

• Give complete control to
the mobile , allowing full
break in operalion.

• Not inlm('l'e u.ilh me
noonal operation of your
base stalion. It should
nol require you 10 con
nect and discoonec1 cab
les (or flip swilches!)
every lime you wish to
use your radio as a nor
mal base slalln".

• Not depend on volume or
squelch Sl.'nings of your
radio. It should IlIOrk the
same rt"!Jardlns of u."ha l
you do with these con
trols.

• You should be able to
hear your base station
speaker with Ihe patch
installed. Remember, you
have a bast' station be.
ca use theft' a re mobiles .
ONE OF THEM MIGHT
NEED HElP.

• The patch should have
standard features at
no extra cost. These
should incllKko program
mable 1011 restrict (dip
swnches), tone or rotary
d ialing, programmable
patch and activity
umers, and front panel
indicators of channel and
parch status.

ONLY SMART PATCH
HAS AU. OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .
• Withoul iln eKpensive

repealer.
• Using any FM tranceiver

as a base station .
• The secret is a SIM PlEX

autoparch. The SMART
PATCH.

SMART PATCH
Is Easy To InstaU
To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic a udio, receiver
discrtnunetor. PlT, and
power, A modular phone
cord is provldt."d for con
nection to your phone svs
tern. Sound simpl,,? ...
IT IS!

Communications Electronics Specialties. Inc.
P.O. Box 2930, Winler Park, Florida 32790
Telephone: (305) 645-0474 Or caD toD-fr...... (800)327-9956



r9RH shown actual size.

TheYaesu FT-209RH.
5wattsthat~ur
batteries can livewith.
Have the power you need when you need it with
'aesu's new Swart. 2-meter handheld, Fbwer to
get out in situations where ordinary HTs just won't
make it.

\Ne designed our HT with a unique user
programmable Fbwer Saver that puts the rig to
"sleep" while you're monitoring and "wakes it up"
when the squelch breaks. So you can listen for
hours and still have plenty of power to hit those
hard-to-reach repeaters when you need to,

With the FT-209RH there's no need to fidd le
with knobswhen you change from one memory
channel to another That's because you can inde
pendently store everything you need in each of
the ten memories: receive frequency. standard
or non-standard offset, even tone encode/decode
with an optional module, And then recall any
channel at the touch of a button.

It's easy to hear what's happening on your
favorite repeaters or simplex frequencies.Just
touch a button and scan all memory channels.
or selected ones. Or all frequencies between
any two adjacent memories. Use the priority
feature to return automatically to your special
frequency when it becomes active.

Bring up controlled-access machines with
the optional plug-in subaudible tone encoder/
decoder: independently programmed from the
keyboard for each channel. Listen for tone
encoded signals on selected channels - without
having to hear a bunch of chatter- by enabling
the decode function.

The FT-209RH, which covers 10 MHz for
CAP and MARS use, comes complete with a
5CX)..mAh battery. charger and soft case.

For those who want a basic radio without
the bells and whistles, consider the compact,
lightweight FT-203R.This economical HT features
2.5 watts of power and an optional DTMF key
pad. Most all the accessories for the 209 work
with the 203, including an optional VOX headset
that gives you hands-free operation that's perfect
for public service events.

So when you visit your dealer: let him
know you won't settle for anything but the best.
A radio bu ilt by Yaesu .

Yaesu Electronics Corporation
6851Walthall Way. Paramount, CA 90723
(213) 63J-4007
Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton, OH 45011
(513) 874-3100.

Prices and speciflOItionS subject to change without notice.



esener

Kenwood s TR -2600A Introduces
DCS (DIgi tal Code Squelch) cu
cortry. a signaling concept devel
oped by Ken wood. DCS allows
each station to have its own
"private call" code or to respond
to a "group call" or "common call"
code , There are 100 ,000 differe nt
5-dlglt ASCII code combinations
possible, You can program In call
Signs up to 6 digits in the ASCII
code When operating In the DCS
mode. ttus information can then
be automaticatlv transmitted
each lime the transmit key IS
depressed. This revolut onary
feature s only the beg nnmq The
TR-260OA also sports a high
mpact ptasf case, that IS extra
rugged and scuff-res stant The
moroeo-m color adds to the attract
rve appearance. The large LCD.
display IS easy to read In ouect
sunlight or m the da rk wIth a
convenient lamp switch. It drs
plays transmit/ receive frequen
c ies. memory channels. and five
arrow incncators for "F LOC K"
frequ ency lock, "REV" repeater
reverse, "PROG.S" programmed
scan, "MS" memory scan,
"ALERTS" alert scan, A star IMI
cates MEMORY LOCK OUT IS
activated, and repeater offset
ndrcatec by" . . Sand M" The
TR 2600A has 10 memories nne
lor Simp ex or transmit with fr
ouen y offset +600 kHz and n
memory 0) for non-standard sot t

Irequenc es. Memory scan and
or qtammab e band 5 an have
the added conven en e f Tim
operated Resume that stops on
busy channel and holds for
approximately 5 seconds, then
resumes scanmng or "Carner
Operated Resume" that stops on
busy channel and resumes
when signal ceases .
Memory scan, scans only those
memor ies in which data IS stored,
and memory lock-ou t allows you
to skip selec ted memory channels

Without loss ! ala
st reo! Manua S an
DOWN In 5·kHz steps c1 j pr
grammable automauc b nj a
are also useful featur s T TR
2600A has a tnnlt n S meter on
the lap panel which also morcates
battery level when III transmit
mode. Extended frequency cover
age, 142,000 -148,995 MHz allows
transmit capability In 5 kHz steps
for simplex Of repeater operation
on most MARS and CAP frequen
cres. Receive Irequen y overage
ncludes 140.000 159995 MHz

These features y t I part of
the story The TR 2600A has
keyboard frequen y
bu I n 16 key a pal j

TX STOP sw tc HI 2.51 l
300 mw) power s h RE.v

SWitch. SLIDE OC t I Y
pack tuqh en n y K

BNC antenna te n na a d
ttus III an extrern y I d
llghtwelghl pa kage

Kenwood s TR·2600A. Ith
D,C S., leads Ihe way 11 hlg/'1
technology handheld transceivers!
Optional accessories:
• TU-3 58 built-in proprnmrnable

sub- tone encoder
• $T-2 Base Stand
• MS-1 Mobile Stand
• PB-26 NI-Cd Battery
• DC-26 DC-DC Converter
• HMC-1 Headset w th VOX
• SMC-30 Speaker r pl1 ne
• lH 3 Deluxe Leath C
• SC -9 Soft Cas
• BT-3 AA Man~ es e

Battery Case
• EB 3 Externa C

A ka ne Battery C
• RA-3 5. Teles op g n
• CD 10 Ca I S gn 0 p
M re Intorrnat on fl th
TR 2600A IS ava at fr m
authorized dealer of
Trio-Kenwood Communi tr ns.
1111 West Walnut Street
Compton, CA 90220,

SI '1/C at oos and p" I'd'" /) , r '"

'" 110 "r
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