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• One antenna connector
IDuplexer already ins alledl]

• Variable tuning increments
5 and 15KHz 12-metersl
5 and 25KHz (70em)

• Frequency dial lock

• Dual VFO's
• Mounting bracket

selected. yet automatically
returns to the original fre­
quency when reselected. All
memories are backed up with
a lithium battery .

ScannIng. The IC-3200A
has four scanning systems...
memory scan, band scan. pr0­
gram scan and prioriI)' scan.

The Most ComRact Dual ander;
at the Smallest Price

Finally there's a compact Compact. The IC-3200A
full featured 2S watt FM is only 5 W'W x 2"H x 8112"0.
dual bander that's simple In
design and operation, plus Simple to Operate. With

tro dabl ...... only 14 front panel controls.very a r e ...t,1'I;" C 320 . fa
IC-3200A. the I - OA IS by r the

Dual Bands. TheIC.3200A easiest dual bander to use.
covers both the 2-meter Memory Lodc:out. For
1140.00o-ISO.OOOMHz) and seaming only certain memory
70an 1440.000-4SO.000MHzJ chamefs. ICOM utilizes a
bands. The IC-3200Aalso fea,_:-;;;:::£memo'Y skip 1M SKIP) funetion<.i;;. '" _;;;;p, nl~,~,,!
tares fully programmable offP .. Other o..standlng Standard " optionaI IC-PS30 system
sets in 5KHz steps for MARS 10 Tunable Memories. To Features: power supply, voice synrre-
and CAP repeater operation. store your favorite frequencies, • New LCD display. easy to sizer and IC-$PIO speaker are

10 memories are provided read in brigh su light available.
25 Watts. The IC-3200A Each memory will store the

delivers 25 watts of output on receive frequency. transmit • Tone encoder (all PL!. See the IC-32OQA.a t your
both bands. Or the low power offset. offset direction and PL subaudibfe tones built-in) local ICOM deafer for the best
can be adjusted to one to ten tone. Each memory can be • IC-HMI4 rntc with up/ buy on a full featured dual
warn. tuned up Of down when down scan and DTMF bander.

100M
First in Commu ications

ICOM America. Inc.. 2380-I16ttl Ave N . seeewe. WA 98004 / 3331Tov..oer'AOOd Drive. Suite 30 7. Dallas, TX 75234
AU st.1Ile<l 'pe<lftutlons.re .ppr""lm.o~_ subj«llD change wlthoul nofle. Of Dbll~on. All ICOM r.dlD. olgnlfic.mly ncHd FCC rl!'gUlllllons 'mltlnq .pu'l..... emllS'o'l$. 32(lOA)BS



tf il ICOMI R·71A tf #] IICOM I

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95
PLUS FREE UPS

SUPERIOR GRADE
GENERAL

COVERAGE
RECEIVER

REGULAR 5799

SALE! $629.95
PLUS FREE UPS

._..~ ..-- - - .{' - -- . ' ~-. -- ~.,., ,
" '• ~".;;;,.j

IC-37A

[f ~ I ICOM I IC-735
A BRAND NEW HF TRANSCEIVER

WITH ALL THE
FEATURES
THAT MAKE IT
A TRULY
OUTSTANDING
B U V!

CALL FOR PRICE AND INFORMATION

i i)!ICOM I IC-751

TODAY'S MOST ADVANCED
TRANSCEIVER

REGULAR SALE' CALL FOR
$1399 • SPECIAL PRICE

..• __ _ . _-.J

NEWl
CALL FOR PRICE

AND INFORMATION

LATEST tt ~ I ICOMI EDITION

IC-3200A DUAL BANDER
COVERS BOTH 2 METERS and 70CM

CALL
NOWI

IC-3AT /

FREE SHIPMENT
UPS SURFACE (Conf/nent., U.$.) (MOST "EMS)

TOLL-FREE PHONE
INCLUDING ALA SKA AND HAWAII

800-854-6046
C ALIF AND ,lr, RIZQNA CUSTOU[ I'l$ C All OR VISI T IIIEA,RE $ T STORE

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME.
STORE HOURS: lOAM to 5:30PM Molt. through Sotl.

OAKLAND. CA 94609 SAN DIEGO, CA 92123
28 11 Telegraph Ave,. 5375 Kearnv VIlla Road.

(415) 4 51 -5751. (6 19 ) 560 · 4900.
H' g~way 24 Downtown L.. !l 2 7 t~ oll· ramp H>gllway 16 3 and CI."amOnl lYI &sa Boule var d

IC-2AT
IC-4AT

ANAHEIM, CA 92801
2620 W La Palma,

(714} 761·3033, (213) 660- 2040 .
Between Disneyland & Knotts Be rry Farm

tf ~ IICOM I HAND-HELDS
AT GREAT LOW SUMMER PRICES
IC-02AT
IC-04AT

I .... !
BURLINGAME, CA 94010

999 Howard Ave
(415) 342· 5 75 7.

5 ,",~5 IOUIIl on 101 f rom S an F rancISCO ", ,,pot'

PHOENIX . AZ 85015
1702 W Camelback Road ,

(6021 24 2-3515.
Ea st 01H'gll ..-. y 17

VAN NUYS, CA 91401
6265 Sep ulveda Blvd

(818) 988 ·2212
s . .. 0 ,"90 F' ,*,..-a y a t VOClory Bouleva' d

. , ~ .. . ... . . . ". .. . ·'1 - . ' , .. '

. ... .. ,,, , ...... R.'·. . , ' .'~" .. .. ' ...• ._ ' M , . ,. ... . '
.. . .. .. • • ~'M ~.~-. •

....... IQO'<"'<:-' "'"" _ • ..-- _ _ -
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..

11995
2<>9%
11995

PACKAGES
M,c' oIog AI~-l v,c ' 20I C- 54
.lEACPl101 VI(· 20I C·64
.lEA Uo;' oamlOl Patcn UAP·64

HARDWARE
I,lf J 1224 "'Ill lIlfJ C-'64/V-20Soll79 95
Iol f J 1229 159 9~

~an\ton,cs Inlerlace II 21095
AtA CP·I Int.rla,e 17995

MPl 3100 Message Processor 2199 95
SI 6llOORlTY Demod~tor 520 95
CT 2200 e-.ncal>ClllS TOlIm 799 95
K8 2100KeyllOIl"d to- Cl 22OO 14595
CWR6850h....UCIet , .695
CAl l00lllTY/CW Interlace 214 95
CRI 200 Ilm/CW Inlerlace 259 95

SOFTWA RE
K8nt ron ies H8 mled
Vot· 2O , C·64 .~ CALL

K.ntronles H8mso ll/Amtor
VO;· 2O .C·64 TAS-80tofOf .A\,ln 6995

K8 n t ron les H8msoll
Voc·20. Apple , A\,lfI , IRS-BOC.ll·99 CALL

M icrolog A ir Disk
V'c- 20 and C·64 CIt.. 39 95
c:a' tfldge 56 95

A'A
M8A T. , t VIt·20 or C-M 79 95
MBA-tOl 64 8995
l,Ia ' ste.t Vo;-2O "' C·64 1995

Dr_D X by AEA 9995

' . ' ~ ...m. l.... $011• • '., tor !he VIC ·2CJ and
, Commodor. 64

= _= lAP! DISK
CoRlett log 1895 29 95
Antenna Oes>gon 9 95 12 95
Coi'r(Iule:r MOI se 995 1295
P'Oll.lll.lhon Chan 1895 2195
Supe, log IV 2395

m%

m"
,~%

"'%ts %
WOO

BEARCAT
2tiO 16-cnmoDoll
201 Il>-t!lanneVaofl;'an
2020 4lH:n/..c'at1
aon
300 5I).cn sa..../ .lVatI

SONY RECEIVERS
2002 SWllIeceI"", 209 95
4800 ~Wl ~lIC",'.' 66 00
7600ASWl ~ec", ve' 13995

2591 2m S1nln Ha ndlleld 259 95

Centu,", 22 CW X CV ~ 35000
2510 UO(IIl B 41095

Sitel". Sta/lOII tor Osc¥ 10
CORSAIR MOdel 560 999 95
ARGOSy II 52'5ll Dogo~ 51995
TRIT()IiI42'5HFAmpI _5lo W csu

11i1r

SCANNERS

REGENCY
Ne" Mu ooo ffI<Ibl l. 30·900 I,I HI Call
HXt OOO 20·ch HaMMla 21595
Ne.. HX2oo0 Ha nd~el d 120-900 MHI Call
~ 105(l 10' cn , 6· band Spec ll l 99 95
MX3000 30, c~ , 6- Dand moc, le 18995
MX 5000 2O-th 25-512 MHI tonI 357 95

TEN-TEe

[J SANTEe LEll
SI 142 Handlleld
STLC It.llllef case " 'In snap
SU3 Speak" ae
KOK
f U 20JJ 2m :/'5- ..an

om
aes ss
ts es
m%
m%

IC 145 ~!r.>

HF XCVR/ Gen eo. IlCV~

It 151 Ilf XCV1l!GefI eo. ACYA 111'900
W,m PS35 onsla1leC 129900

MARINE
U I 2 1 2-,n Prog'~HI 21995
U2 76-CI\MIflllI SyfltI'oes'lea HT 2fil 95
1,1 80 25-..an aI~channel Scan"" 387 es
lIl aoc Comme' aa1I,180 429 95
Nt .. M5 all-chanee1 Hl 325. 95

NEW IC 3200 2ml 440 CAll
IC 271 H 100- " , 112mXCVR 732 .95
IC 27A 2m oomp.a c1 mobi le 319 95
IC290H 25-" t all·mOde 2mX CV~ 419 95

HF TRANSCEIVERS

HANDHELDS
IC02A12mHI.IO I,I_oes
IC 04At C40 HTIt_hl_
IC 2A1 2m HtlTOUCfllone
IC lAI 220 UlIl HTIT_nt_
IC .....T 440 UlIl HTlTouenlOftt

SWL RECEIVERS
~11 lOOIllll'JOlIlHI 629 9'5

General eowrao)" 1l«:eI"'"

VHF/UHF

rss ss
22995
199,95

FT 209RH 2m III InnoSpecql
FT 203 2m Hl .'!~ TTP, VOX
FT 203 2m HT ",T~ VOX

All aoo. " O" es ,n sloe .

VHF/UHF

SWL RECEIVER
NEWFRG8800Swt,*-" 519_95
FAG 1700 I\eceIwr e-t 390_00
~ C/Io_IeiS o\I;IW.\nItMas awailabie

HANDHELOS

FT157 H f XCV~ . ,th mi, 169 95
. ,In Ge....ral CovOllage ~cv~

,ochlCle'l CVi ' "'IOlI AI,IIFI,I CW Me'

tifW Fl210 RHzm. 45·..all 379,95
ve:rv small mCllllle fig

IIEW FT 2100II f 2~ ..an 51995
Dual-DaM 2m aM U O

n 726~ Fo- 2m 179 95
({}fJ!oclflal mOIMes 10- lim. 430,440 MH, )

G'eal tOl S.tolhle Wor,

HF TRANSCEIVERS
FT 980 CAT Syslem 1439 00

.o.c Power s..ppty , Fill B'''~'1fI CW
SS81AI,IIFl,lIfS K Speecn~

Ft17'""'ftmo: Sf'ECIAL51 0 ,95
ComQac1 Hf XCVf!

LOOK FOR US AT ROCHESTER. NY

TA-Z6OO.A 2m FMT,OlIlSteIO'fI CAll
W,tn ,nemo""s. l eO, o;c,n

111-21'" 21AT /TtUIA ,.IAT CAU
2ml1OCm UII,."Coml>Kl FMI,anSC.i.e<

IR-79SOI1930 CALL
2-meler MOOIIe UMs 4S Of 25 Wails

TA-913ll 2m AlI-mIlOlI . 25 WallS CAll

TS·I11 AIT$'811A CAll
A-'-~ lril_~

:I'm tit rocm _II Of _ st.t....

HANDHELDS

NEW TS-9-lOS Hf Tr~nsceo~ CALL
W,th Geoer-ol ~IOI' flel;e,,,,,,

T$-930S Ilf lransce<.... CAll
Wllh Gener,' CO'o'erage Reo;e,ver

15- 4l0S Hf 1r, nl ' "".' SUPE RS P~C I Al

W,l h General Coverage Rec,eve'

15·830$ ".n$Ceover CAU
160-10 Mele< W,rn Polo" Supply

TS·~SP 160-10 Melt< ~ CVR CALL
lINn Power Supply & NOlen FIller

RECEIVERS

HF TRANSCEIVERS

11-2000. 11-600. 11 -1000 . R-l 1 CALL
Gener. Coro-erage Ilecerwrs

VHF/UHF

KENWOOD VAESU i ~ lI e oM]

May the Morse Be With You

13646 J",tOllSGfl llaYIS H>g....ay
WOOlltll!09" V"oon<a 21191
I"'OfllIat"'" &~. (703) 643 ·1063

Slo-e Hoo.s \,I ll 10 a '" - 6 P '"
Wf 10a ln -8p m
sat 10 a '" _4 P '"

O' der Ht>,o,s l,I,F 9 a m -7 p m
SolTu'dayl 0 a m -4 p m

Send 3 22' Sla"'llS tor a /lye'
Dea'e' Inpume, 10v,led

Ou' IUOCl;Ile slo-e
DIns!. J&'son ~oao:l PO Boo 293
~ lllU*$Ollla 11)445
lnlo:rmaloon & Servu (5041 882~

r" "'I: ~O Ptrwnal cnee., ilCCtrHM
PrtCes dO oor melude ' ~'Pli'nQ UPS
COO tee, $235 per paCIr.lQf PrIce, o't
sublect ro C~.l0Qf ",mOtIf nr;f'Ct or
IJOIJgalrOfJ All u 'e, art l,ryJ PfIK1<Kls
ill . 0()( sold tot f .OIuatorm AultlO"ltd
-rturM "', SUb_"",r 10 a 15 ' , 'lSI", .
"'9 ~"C1 blll(fl ~g 'ee

aes ss
1185 00",%

DAIWA
LA-20352mAmp. 2 1f1 . 30""'1 6895
LA-2035A 2m Mop ... III preAmp 14 95

M IRAGE
B2lA2mArftplobel2·3O ~95

81016 ..... A/npIIltef lO-16O 242 95
83016 2m Ampkl.,. 30· 160 199 95
0101011 UHF Amp/N eonneclors 279 95
82152mAmp 2on.I50ClUI 24595
Al015 6mAmp 10m, 15(l t>,ot 24295

AMERITRON H F AMPS
Al 80 T200 ",att 589 95
AUl4 Hf Amp 160- \5 38995
AL12oo15 kWAmp 139995

KENWOOD 1L922 2. 1'1 CALL

AMP S U P P LY
LA lQO(lA 16Q.I:>m -""It
l~~IHfAmono_

AI 12IlllA 1200 PEP Tuner

Ne w VHF/UHF Amps
I,om TE Srs l.ml

with Low Noiu
GaA s FEr Preamp

C.II 101 0"o1• •

TOKYO HY·POWER
VHf !. lJHf amps CAll 10- lluoIrs

AMPLIFIERS

YOCO M AMPLIFIERS
2 ..ans 'R, 30 ..atts Du1 2m Amp 69!r.>
2 ..at!5 ,n ,6O ...-aTl5Du12mAmp 10795
2 ..atls ,n. 120 watts t>,ol 2'" Amp 169 95
2O()mW ,n , 30 waTts oot 2m Amp 84 95

E TO AlpRa h~~' .mp. .... I~~I. Call

ACCESSORIES

TELEX HEADPHONES
Protom 250 lIeMsel1Moe 99,95
Protom 450 Head.ell l,l,e 49 ,95

MFJ PRODUCTS Ca ll

B' W
375 l>-1lO$l1"'" c:oa. S..,!Cft 2250
316 S-1lO$l1JOl'l c:oa. S..,!Cft 22 50
415 ' kWl o- Pass f_ 2'550

DAIWAIMCM/J.W. MillER
C~-52OIC~-540 Uelell !Ii 95t69 95
C~·620IlJ Cti-6JlI Melon106 00/12fi 00
Cti· nt:lB 2k~ H F Wan Me1er 12000
CNW-419 Anlenna l u,..". 5OQ W 11495

AM PHENOL
ConneclOlS ell ;lll ~,"d' ,n slOt. CALL

ROTATORS
AII'ance H073 94,95
xenp' o ~ ~ 500 Ele"lat'QtI ~ell .tOl 185 ,95
Hv·C.lnHam IV 231.95
Hy ·Glln lao~",sler l'X 21895
lly·Ga,n ctl4511 I C5 95
HY'Galn HUVy-llauy 300 515 !IS
Buylit HF Beam ar>d l/fI'IlIt lIeUJ tor S89

BEN C HE R P A D D L E S
Bl« klClIIClIne 379514195

ASTRON POWER SUPPLY
RS7A 49 95 ~S201,1 104 95
RS12A 69 9'5 ~~M 1499'5
IlS20A Il8 95 VSZOlll 12495
RSJ5A 132 ~...mll 169 95
~S5OA 18995 RS50'" 209 9'5

AEA K E Y E RS
n·2Conlesl Xeye, 146,95
1,I 1,1 ·2I,1 or5emaliCMyef 172 .95

TOWERS

"Unarco-Rohn
5el1·luppot1;"9 1_ ....,

118A40 oI(}-lee1 ln Base 21995
HBU8 48-1Mt " n Base 299 95
1l8X~ 56-tee1..."h Base 379 95
HDBUO H,gtlet _ ...,tnBue 215,!IS
H06X48 H'9h.' klad ...,lh Bas. 375 95

Ot...., 8X, HU, H08X," .tOCI;

Guy.d loldo •• , tow...,
F ~2558 ssteei. 25G CAll
H4554 ssreet. 45G CAll

OIlier ""'S at srmrlar uv,"g.
FfI/JJo.ers s'"rJP«J Itflgm fJd'(J
10" IIrgner wnr 1II1"'I/Qc~oes

SI";llht Sec tion. ,
2ClG St'""", Sect""" 31!r.>
256 Str.,.nl S«1Jon 4895
456 Straogtll Seo:;IOQtl 112 9'5

Complel. T........ P.-:k.gn Cllt

C A B L E BY SAXTON
~B2I3 Mi l Soec 29'111
~G8/U F""m 95% Sn.eIcl 25'/118-,,,,, ~0lil10l2 118 , 6 122 11'111
U'flt-B95" Shreid 13' /n

C A BlE W AY E HARDLINE Call

aa..,
os ss
5995
91 95

265 95
239 95
465 95

CUSHCRAFT
.I.J 3-elemtnt to" $.2Om 209 95
M 4eJemen1 Io-1!.2l)II 275 9S
It3 lD- '')-2Om VlIf1Q! 2fiO 9S
21 48 SSB121SW8 f .. 2I'Il lloome<s 15 9S
AAOB 2m Rongo~ 3!> !lO
43219 2m Boomer ll<J 9S
KlM
KT)tA 4·-..enl 1Q- ' ')-:rom
KT)l lA 6-......1 To-IS·2Om
2m·, IX l1·eIerne<>l 2m
2m-I&l8X16-MmenI 2m

MOSLEY
Cl-33 a-eremem TnDa nd Beam
T.1.·33 3·elemenl 1O'1~' 20m
Pro 37 7-elernent 10-15-20m

ANTENNAS

HUSTLER
6·BIV lJ>.BOm VertQl . "h30m 124 95
~BTV lo-BOm Ve<\lQI 11)4 ~
I,IOBll E ~ESOtiA TO~S S\,lnoa,a Supe<
10ancl15_ 10!r.> 1695
20 11le'I" 1450 20 85
30ana 40 0'I0!lm 16 or., 22 95
75 melers 1895 3A 95

H Y-G AIN Ill".,., Srvc~,
J<}lS IH70Xl ·.,o-,S-2Om 445 95
3S3STH50X5-e1110'1~2Om 366~

395S Explore, 14 lO-I~2Om J(J.I95
OrrJer Hy-Gam fqroer. Hy-G3In anlerma, &
Hy'Gam roror -gIIr ttH sn,pomg on a'i

M ORE ANTENNAS
.lEA ISopoleS CALL
AVA NTl III,II513G2mon-g lass 30,95
LA~SEti LM·150 Y8 Mag I,I t>,onl 38 95
I,llti rOlJ.o.D 110 -I 139!r.>
8lJnE~NlJT Hf6V lo-l!lOm vert 11495
fOfl OSCA~ by CuSIICul1& XLI,I CAll

For Orders and Quotes Call Toll Free: 800·336·4799
Virginia Orders and Quotes Can Toll Free: 800-572-4201



ISSUE #296

for dio
@A m a t e u r s

MAY 1985

N2CMU, .. , .... , .. , .. , . .. . , .. .. , .. .. , . . , . , . , . . ' . , . ... , . , . . , . , . , , , . .

17 Discover the Discone
Is this the perfect aerial? Consider simple wire construction, easy one-time tuning,
and flat swr from 3,5 to 28 MHz. , . . , , , . , ,., . . W1GV/4

22 Two for Two
We respectfully offer a pair of radiators for the two-meter band so elegant, yet
so simple, that you will kick yourself for not thinking of them first.. , . , . WMBLC

24 The Snake with LED Eyes
A tall ta le from the Antlers-where the decora tio n is strang e a nd the stories a re
eve n stranger. , , , , , .. , . , , , , . WA8WTE

Up, Up , and Array
W6TYH's hyb rid collinear will rocket your signal to new heights! .. , . . , . , W6TYH

Good to the Last Dot
Is there life beyond WX HR IS? With these prac tical tips YOU'll perk up every QSO
a nd make every contact a n ooventuret " " , , ., N6HYK

Porcupine Mobile
Bristling to work HF from your car? Sport these spikes a nd hit the road,

The Rubber Duck Debunked
In ten minutes you can have 10 dB gain over your HI's d uckie . It's enough to
make you try. , .. , .... , .... , . . , .. . . , . , . . .. , .. . . , . , . , . . , . , . , . .. W4NVK

The No-Balone y Lunchbox
We sug gest you paint this a ntenna tuner before showing it to your friends ,

, , , . . , .. , .. , , .. , , . , , , , , , . . , , , , .. KR3T

Rotate the Bobtail Curtain
How d o you rota te one hund red feet o f wire a ntenna? It's simple: Just flip the
switch. , . , . . , . . " ". , , , ., ". ,. " , , ., .. W8HXR

Alligatored Antennas
(Clip) It's 30m . , ,(clip) it's 17m . .. (Clip ) it's 12m , Get the ideo? . .. .. " . W0MBP

Zuper Zepp for VHF
Zip up your zignal with UZM's p lanzl , . .. " .. . , . , .. , . , .. , . " , . .. . WA4UZM

Phase the Nation
North, south, east, or west, you'll be on target with the d ouble-X tra pped-vertical
array, , . , . . " . " . " " , . . " " ", . . " , ,.,. . KB2XX

56 Where Am I Pointed?
Is this Sinclair beorn-omec program just like every otner? Guess again. . " " , AD1B

On the Cover:
Antenna Extravaganza!
Photo courtesy 01MacGibbon &
kccoslc. Portland OR, as
part of an advertising
campaign for l arsen Electronics.
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editorial by Wi¥Je Green
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plunged out into the yard and
put lour of them together In the
snow- two for twenty meters
and two for ten. We had about
four feet of snow in the yard , so
every time I put down my sol­
dering iron it would melt out of
sight.

The Twin-Three was a wire
beam with two three-wire di·
poles spaced a sixth wave
apart. Both dipoles were fed
with twtniead. This meant I had
to run 30-loot·long wires be­
tween two ten-teet-rona 2" x
2" boards, put an insulator in
the center, solder the wires to­
gether at their ends, and hang
the whole works between a tree
and the fraterni ty house. It took
two antennas for each band be­
cause there wasn't any way to
rotate them and each was bl- rn­
rectional.

I finally got the whole works
put together and up In the air. I
ho o ked them t o relays t o
switch directions and bands.
They worked beyond all my
dreams. The Twin -Th ree an­
tenna has a very narrow vertical
angle of radiation and a wide
horizontal angle, so I was able
to reach most of the world just
by switching antennas.

The narrow vertical angle
meant that my signal would be
very powerful at one eoet and
then move on. I had to learn to
keep my contacts short. The
angle was particularly low, so
most OX stations would tell me
that I was the only US station
coming throug h. When most
other ops were ta lking wi th
Eng land, I was workin g Ger­
many. Wh en th eir s ig na ls
would start being heard In Ger­
many, m ine were fading out
and Ital y was calling.

I rem em ber o ne morn ing

build 'em again. Oh, that didn't
stop hams from bu il ding gad·
gets, ATTY terminals, and so
on, just t ransmitters and recetv­
ere.

Many of the experimenters
headed for the VHFs, but eon­
set and Heath pretty much put
an end to that with cornmer­
ctanv-mace VHF rigs.

Through all of this the ham
love affair with antennas has
continued. Oh, not many hams
understand the antenna engi·
neering, but that doesn't stop
most of us from whipping out a
back issue and a soldering iron
and putting something together
to test. We're all in search of
the ideal antenna.

I' ve a little sec ret-I've hit
the antenna jackpot a couple of
times down through the yea rs. I
remember when I was at col­
lege alter the war. I'd taken over
the basement of the fraterni ty
hou se wi th my two ki lowatt
rigs, my SX-28A, and a Nat ional
receiver. CO had published an
article on a Twin-Three antenna
(also called a Twin-Triplex), so I

FOC 684··QCWA 1964
(Litchfield County) Sharon, Connecticut 06069

Sidney X. Shore
Sharon Valley Road,
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ANTENNAS

Articles on antennas have at­
ways been a ham favorile- aod
for a good reason. It 's been a
couple of generations since our
ham transmitters and receivers
were simple enough for the avo
erage ham 10 build, but anyone
can still design and build an an­
tenna.

Even when I f irst got started
with amateur radio, 45 years
ago, lew hams were building
their own receivers. I used to go
all ovef Brooklyn visiting the
hams I heard on the air, and
only one had a homemade re­
ceiver. Oh, I built one-a reader
sent me one of my SWL cards
listing il recently-but as soon
as I had the money, I bought a
Halilc rafte rs SX·20 - t he Sky
Champion.

Since there were far 100 few
hams 10 support a manu tac­
lurer before the war, it wasn' t
until after WWII that the f irst
re latively low cost commar­
creny-made ham rigs began to
appear. Once rigs could be
bought , few hams bothered to

W2NSD/1

NEVER SAY DIE



Camplere 5erv;ce manuals are ava,lable for all Trio-Kenwood Ifansceivers and most accessories,
Specilications and prices are sublect ro change wirhour nonce or obliga tion

'"•

TRIO -KENWOOD COMMUNICATIONS
11 11 West Walnut Street
Compton. California 90220

Optional accessories:
• PS-430 compact AC power supply
• SP-430 external speaker . MB-430
mobile mounting bracket . AT-130
compact antenna tuner covers 80-10

meters, incl. WARC bands
• AT-250 automatic
antenna tuner covers
160-10meters, mel. WARC
bands . AT-230 base

station antenna tuner
• FM-430 FM unit

• YK-88C (500 Hz) or
YK-88CN (270 Hz) CW

filters . YK-88SN (1.8 kHz) .
narrow SSB filter . YK-88A
(6 kHz) AM filter . MC-42S

-, UP/DOWN hand rnic . • MC-60A
deluxe desk mic.. with UP/DOWN switch
• SW-2000 SWR/power meter
• SW-100A SWR/powerlvolt meter
• PC-1A phone patch . HS-4, HS-5.

HS-6 . HS-7
headphones

KENWOOD

• Reliable, all solid state design.
Solid state design permits input power
of 250 watts PEP on SSB. 200 watts DC
on CW, 120 watts on FM (optional), or
60 watts on AM. Final amplifier protec­
tion circuits and a cooling
fan are built-in

• Memory channels.
Eight memory channels
store frequency, mode
and band data. Channel 8
may be programmed for
split-frequency operation.
A front panel switch
allows each memory
channel to operate as an
independent VFO or as a
fixed frequency. A lithium battery backs
up stored information.

• Programmable, multHunction scan.
• Speech processor built-in.
• Dual digital VFOs.
• VOX circuit, plus semi

break-in with sidetone.

Digital DX~terity-thatoutstanding
attribute built into every Kenwood
TS·430S lets you aSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant OX position from the
shack or from the mobilel

"

TS-430S

• Covers all Amateur bands
160 through 10 meters. as well as the
new30. 17, and 12 meter WARe bands.
High dynamic range. general coverage
receiver tunes from 150 kHz to 30 MHz.
Easily modified for HF MARS operation.

• Superb interference reduction
Eliminate QRM with the IF shift and
tuneable notch filter. A noise blanker
supresses ignition noise. Squelch. RF
attenuator. and RIl are also provided.
Optional IF filters may be added for
optimum interference reduction.



HAT?
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News from the Publisher

This will be bad, sad news lor doters 00 doom and gloom for amateur radio. We do oeec to grow-lhefe's no Question about thaI. There's a 10101
worII. to be done-to think otherwise would be carrying naivete to lis extreme. But is ham radio '85, right now. today, alive and well and stronger than
most people think? YES. With a better future than most people predict? YES, YES, YES.

Am I guessing? No. What lf YOU wanted to check out the real health of ama l81Jf radio in the United Stales today? What il you wanted 10 l ind co t how
hams really feet? Would you take a poll by mail ? No. Would you call people up and talk with them-al t imes lor almost an hour? YES. And that's what
we did. And what we found out was not just Interesting, but also vet'{. very heartwarming.

Systematica lly at random (so that every call area wou ld be proportionally represented), we selected 100 calls from the eal/book. We called mtoema­
tion 10 gel their phone numbers. Then, for almost two weeks, we tried to reach them. It took 188 cal ls belore we were through. Here's part 01 what hap­
pened: Five numbers were tr ied live l imes each with no answer. We reached the lamilies 01 three Silent Keys. Ten selec tees were away or were ]us t l lat
out unreachable (e.g., "In Austra lia, don't know where' ) . Six people reached preferred not to take part. So as It turned out, 76 peop le (not just 73
subscribers, I should emphasi ze) volunteered to share their thoug hts abou t amateur rad io.

The ground rules were simple: 'renme truth. We never volun teered the lactthat 73 was calling. II asked,though, we immediately explained who we
were. 67.4% 01 the people reached didn't even ask. Almost everyone was excited to have the opportunity to speak up on behalf 01 his hobby, 72.6"/.
turned down the offer of a letter confi rming the con fidentiali ty 01 lheir conversations, and 92.1 % definitely wanted to be part of a to uowe p survey
sometime later this year.

What did we talk about? Mainly about operating habits and buying plans, but also about magazines and microcomputers. As this is being wri tten,
the compilation of results stands at 26 pages and counting/mounting. During the coming months. we'll cert ainly be sharing with you this information
about who "85's hams really are and how they really think. In the meantime, you might like to know that 46.1 % of you belong 10 a local amatoor-radio
club or organization and that 89.5·'" 01 you could get on the air right now, this second. And amaleur radio is a dying service?

I'd like to say thank you, in a very cryptic way, to the 76 people who were kind and caring enough to share their time with us. They're listed below, but
since total con f identiality was assured, only the seccoc-tc-teet Ietter Of their tast names and the second-to-tast letter of their calls are shown, The foot·
notes are hints for duplicates-just so they know they weren't lorgotten.

M "" '" 0i8 (14) '" (II FOI"d om- (l SI ZIP ewe tot.1I 18
M3 eo "" 0i8 (15) "" (2) ElKtfon~ Prof (161 The Al.mo

"" eo us 0" RrW (21) 13l Ell. (t7) Held lot Ransom... '''"OJ US "'" "" l22l (4) ZIP Code totals 20 P61 For the East Trees
NO "" en vr "'N SK> (SI Port 01NY P91 Prinea?

"'" OS LIW (101 OIP P6l "" "" (6) Club Notes Only l20I ZIP Code tot.ls 14
~K EN L1W (11) OIP (111 SIU (24) (7) Up• • nd Downs (211 Rocky
E1E (t) "0'" "' OIP (18) "0 (8) ZIP Code 101.ls 11 (22) ZlP Code tOlals 20
ElE (2) "0'" "'" "" TIE (25l (9) Port of FL (23l WWV
0 " '" NIC (12) OIS (19l TIE(26l {I Oj Up l ha Cfeek (2"l ZIP Coda tolals 24
OJ G" NIC (t 3) DIS (20) TIF(21l (t 1) ZIP Code lot.la 2" (25) Hallway I
ElK (3l '" ",N om TtF (28l {12) ZIP Code lola la 9 126) A Dud
ElK (4l "" "" "G "G {13) Trail Drive l27) Hallway II
ElK (S) '" NN ~O "" {U ) Cafdinal Call (28) IBM Loetee
OL vc 0" ~G "0

Finally, two stories. One person I reached was the XYL 01 a Sitent Key. " G" Is one of the nicest people you would ever want to talk with and also one
of the greatest supporters 01amateur radiO and the code. And the code, And the code. After we had spoken for quite a while, she mentioned thaI she
had had a relative involved with code in the eafly days. I took a chance and asked her if she would mind telling me her maiden name. " Not at all ," she
said. " Morse."

And then, for those of you who counted our thank-you's, there is '76-the last person reached and the only way our survey was skewed. Standard
methodology says that you try five times and then quit. But this was the last MIA aiter 13 days and nights 01 calls by Hope Currier and Chris Schmidt
and Perry Donham and me, so t said heck, we'll give him a sixth shot. Plus, he's a pickle trucker, which I tl10ught might qualify him lor some sort 01 a
break. I left a message with hi s daughter: If he's interested, have him call me collect at home between 6:00 and 8:00 EST on Sunday. The time came and
W8l"It, and the survey was at last f inished. And then, at 10:05, the call came, ''I'm SOfTY' couldn't get back to you sooner. rve been on the road all week.
I'd be glad to take part in the survey, but I hope you understand that t'm just a NcMce. Is that alright?MBe still , my heart.

73 lor Radio Ama/eurs ia a membe!' 01 the r::w Communications/Inc. gfoup, tha world 's largest publisher or compuler'felated inror·
m.tion, The gfOUp publishes 52 computef publlcatlons in 24 major count/les. Nine million people read one or more 01 the group's
pubucetrcns each month. Members 01 the gfoup Include: Argen ti na's Computerworld/Arge"li"a : Asia 's The ASlin Compu rerworld:
Auslra lla's Compu/erworld Austrelll , AusrrlUen Micro Compurerworld. Austreill " PC World and Directories: Brazll"s DI/sHews

Ind Micro-Mu" do: Chins's Chlnl Compu rerworld; Denmafk's ComputerworldlDenm.rlf and Micro Verden; Finland's Mi~ro ; France'a La Monde InformlrlqUft, Golden (Apple)
.nd OPC (IBM): Germany's Compu/_oche, Mlcrocomputerwel/, PC Wel/, Sol/WI .. Ml rkl, CW EditionfSemlner. Compuler BuSlnen and Commodore Magszlne; Italy 's
Computerwor/d I/"lia: Japan's Compu /erworld JIP/Jn and Perso Com World: Mu lco 's CompurerworldlMexico snd CompuMundo: Net tle rtand's CW ~fff1/ux and Microll" lo:
Norway's Compu/erwor1d Norge and M,~roDfl ra: Saudi Afabia 's Saudi Compur-orld-, Splin', Computerworldl£sP/Jna and MicroSis/emf'S: SWeden's ComputerSweden,
M,.roDfl /orn, Min Hemdllor and Swnl .' PC World; the UK's Com/WterM"nl~menl. Compuler Ne ws lind Com/Wrer BUSlncr,. Eur~: lhe US's Com/W/erwor1d, HOT COCo.
InCidei, /nfowortd, MacWorId, MiCro M. rk. rwortd, PC Worl<i. RUN. 73 .nd 8f) M~.
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RX. • • EDfTED BY PERRY DONHAM KW10

Say Again?

HAVE YOU EVER transm itted with exces­
sive power? You know, thai Ume the rare
OX was on and " just a tew more Watt s"
helped you break the pileup. Of course, we
all have heard of the Californ ia Kilowatt,
but now a new definition has arisen-the
"Texas Triplewatt!" Jerry Dyke WB5lEU
was caught driving a Drake linear with his
Collins s-une. The linear was driving a
3CX10000T with a rating o f about 48,000
Watts! Jerry was run ning a "conservative"
25 kW in the Novice band, allegedly in re­
lallation for harassment by other hams on
3895 kHz. Jerry, whose station had been
monitored by the FCC's Houston Field 0 1­
tree. was fined $2000 for the infraction.

73 On Line

THE 73 BULLETIN BOAR D Is now on line !
Currently runn ing on a leading Edge mt­
c rocom pu te r, the BBS supports 300 or
1200 baud and of fers text flies and soft­
ware to download, a place to upload your
own ures. current bu llet ins, news from the
world ot ham radio, and a personal mail
system. You can upload leiters to the staff,
" Ham Help" requests, or even artic les tor
us to review ! Try it out-the BBS Is on
from 2200 to 1200 UTC weekn ights, and all
day Saturday and Sunday. The number is
(603)·924·9809.

Pirates

SPEAKING OF BULLETIN BOARDS, the
Associat ion o f Clandestine Rad to Enthu·
slasts has set one up with information
about unofficial and pirate radio stat ions
and extracts from ACE's month ly maga­
zine. A personal mall system is also ot­
teredo The BBS, which supports 300 or
1200 baud, may be reached 24 hours a day
at (913)-677.1288.

Sky High

THE NEXT HAM-IN ·SPACE FLIG HT Is
scheduled for later this year. Astronaut
Tony England W'ORE will be aboard the
51F miss ion o f the orbiter Cllaffenge" car­
ry ing as much amateur gear as he can.
Tony says Ihat groups or Individuals wish­
Ing to work him during the ft ight should
contac t the ARRL, as It Is acting as a c lear­
Ing.house for the requests. Tony will con­
centrate on keeping schedules with school
c lassrooms and radio c lubs. The original

ham in space, Owen Garriott W5LFL, will
be back In space on a mission coming up
next year.

Mr. Ed

NEW YORK MAYOR Ed Koch was exposed
recently to amateur radio by a group of stu­
dents from Junior High School 22 on Man­
hattan's l ower East Side . The youngsters,
who had just completed a period of En­
glish via Ham Radio, were calli ng CO on
their favorite frequency, 21 .395 MHz. John
WA9YHWJHR, off the coast of Honduras,
answered the call . John is an old friend o f
the c lass, and asked tor a favor. " Call up
my trlend Ed .. .and tell him his friend John
from Westhampton Beach wishes him the
best of luck... " Undaunted by the enormi­
ty o f the task, the group rang up the May­
or's o ffice. It took careful explanation of
ham radio by the students, but the Mayor'S
secretary finally promised to deliver the
message. A few days later, the class re­
ceived a personal note from Mayor Koch
thanking them for their relay and express­
Ing an interes t in observing their program.

Grab Bag

WE'RE GIVING AWAY the entire United
States ! Recently a box surfaced In the
W2NSD shack that contained scads of
giant Worked All States Maps. We ll,
maybe not giant, but certainly very large.
All right, they're 17 ~ )( 11 ". ThaI's pretty
big. If you would like one of your very own
(while they las t), drop a big SASE in the
mall to 73 Magaz ine, 80 Pine Street, Peter­
borough NH 03458, Attn: Giant Map. We've
also got plenty o t the wonderful to-meter
beacon lists. Save a stamp and ask for
them bo th!

SWL Society

SHORTWAVE LISTENERS, ham s, and
other radio enthusiasts are Invi ted to Join
the Great Circle Shortwave Society. The
GCSS feels that the 1950s and 1960s were
fasc inating years In the world of short ­
wave, and publishes a newsletter devoted
10 the period. Special emphasis Is placed
on SWLs who were active during the period
between the Korean War and the Vietnam
War, and who hold Popular Efectronlcs
"WPE" shortwave-monitor caUsigns. For a
sample newsletter and Information about
GCSS, send an SASE to Richard Artand
WPE7BYR, Secretary, Great Ci rc le Short ·
wave Society, 2042C Flyer Drive, Bethel
Manor, langley AFB VA 23665.

The crew at JHS 22.

Thus Spake Drake

EVEN THOUGH R. l. DRAKE no longer
makes amateur-raoto equIpment , thai
doesn't mean that they can't service your
gear. According to William Frost WD8DFP,
Service Manager tor Drake, " While it is
true that the company has curtailed it s
manufacture of ematevr-recrc products, It
is not true that the company does not ex­
Ist! The service department stili provides
serv ice and overhaul on any A. l. Drake
Company product ever made and will con­
tinue to do so unti l unique parts for raj
product are no longer ava ilable, or the cost
o f repair exceeds the value o f the prod·
uc t. " Drake Is stili at 540 Richard Street,
M iam isburg OH 45342, and you can call
Drake at (513)-866-3211.

Homebodies

CHRIS ANDERSON KA8RJY wrote in to
alert everyone about hi s Natton.1 Hom.
wort Net (NHN). Chris says, "I'm fourteen
and am Net Manager for the NHN, wh ich
meets every Saturday night at 0100 UTe on
3.870 MHz. We need to be exposed to the
ou ter world and would greatly appreciate a
small tidbit that maybe wou ld gather some
more leen amateurs to our net." How
about It, gang? Why not drop in on Chris
and the NHN? Or you can wri te to Chris at
085 Walker Road, Jackson OH 45640. Tell
him " QRX" sent you.

Well?

WHAT DO YOU THINK? I hope you 've no­
ticed the changes we've made In 73. We try
to be as flexible as possible to make this
your magazine, but we need to know what
you want to sea. Would you like more con­
st ruction artic les? More humor? Articles
on OX and operating? Or maybe you have
an Idea for a new col umn or feature. You
may even like th ings just the way they are.
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Let us know-jot down your thoughts on a
card and drop it In the mail. The address Is
73 Magazine, 80 Pine Street, Peterborough
NH 03458. Remember, the name Is 73 'or
Radio Amateurs . . .that means you!

Ham Fam

CAN YOU TOP THIS? We recently received
a letter from Nellie Myers KA9DVY, editor
o f The Dam Paper, Journ a l o f th e Tr l ·
County Amateur Radio Group, describing
the Johnson family. On the surface, the
Johnsons look like ordinary folk, but a/l
seven of them are hams! In the photo are
(front row) the Reverend Johnson WIlIKPS
and his wife Doris KA9RTK, (back row, teft
to right) Nancy KA9TAA, Thomas KA9RAL,
Greg KA9AAN. William WBIJYNl, and
Sheryl KA9AAM. Quite a group! I wonder if
there's a waiting list to use the rig?

XKGP7QTMPI

ALPHABET·SOUP SYNDROME continues
to plague the amateu r bands. If you are
baffled by the strange prefixes you've been
hearing, the following Information should
serve to confuse you even forther. Corsica
is now TK and French Antarctica Is FT. In­
side France, the first letter will stili be F,
but a second letter has been added to des­
Ignate the license class In these catego­
ries: A-minimum age 13, no-code exam,
144 MHz only; B-mlnimum age 13, 144
MHz with a few ON segments on 10-40
meters and voice on 28.4 to 29.0 MHz; C­
minimum age 16, no-code exam, 30 MHz
and up; D-minlmum age 16, all privileges;
E- c lass-D hams wi th 3 years experience.
In overseas departments and terr itories of
France, the number in the ceusran will
change-1 becomes 3; 7 or 8 with less
than 3 years in thai c lass becomes 4; 5 in­
dicates a license held for 3 years. Say
what?

Prefix Fix

PREFIX HUNTERS will have a chance to
work three special Canadian calls during
the celebration of the l 00th anniversary of
the Canadian Nallonal Parks System,
From June 29th to August 29th, you'll hear
XO for VO, XJ for VE, and XK for VY.

Lifers

HOLDERS OF FCC COMMERCIAL TICK·
ETS are now eligible for the new lifetime
Operator license. If you hold an FCC First
Class, Second Class, or General Radiotele­
phone cert ificate, you automatlcally quail.
ty. Send your request, InclUding your name
(as It appears on the license), your dale of
birth, and your license number, to the FCC
Field Office that Issued you r ticket. Wri te
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The Johnson family portrait.

"lifetime license" on the envelope, and
enc lose an SASE. Enclose a big SASE if
you don't want your certificate folded.

Packet Places

ARE YOU WONDERING If there Is any
packet-radio activity in your area? Here are
a few frequencies (in MHz) that you can us­
ten on to hear some of the action: Annap­
olis 10.147, Atlanta 146.131.73, Balt imore
145.01, Ch icago 144.95, Colorado Springs
147.50, Dallas 147.57. Denver 145.70, San
Francisco 146.58, St. Lou is 147.555, Wash­
Ington DC 145.01, Eastnet 145.01, Pacific
Northwest 146.55, and 145.36 in Southern
cali fornia. Packet sounds like flies having
a chat.

Foxy

IS CHASING FOXES your Idea of a good
time? If so, let us know. 73 is working on a
super fox hunt that wouto begin with cern.
peti tion at the local level, then advance to
a reg iona l contest. The best team In each
region wou ld assemble for a national fox
hunt to determine the best OF team in the
country. We are looking for comments and
suggestions on every aspect of the trial, in­
c luding rules, frequencies, and standard
equipmenl. Send your Input to 73 Maga­
zine, 80 Pine Street, Peterborough NH
03458, Attn: Fox Hunt.

Crash! Bang!

ELIMINATE RF COLLISIONS between ter­
rest ria l and space co mmunications by
avoiding ou r satelli te passbands. AMSAT
orges all amateurs to reserve 29.3-29.5,
145.8-146.0, and 435.0- 435.5 MHz for ama­
teur satellite work. Remember, satellites
can't easily QSY-we can.

QSL?

HAVE YOU WORKED 4W1 CW , YN 1Z,
YN1ON, H7Z, or TG9XGV? Here's a word
from the manager. " USPS notl fled us this
week that the address to which we sent all
QSLs is now obsolete; the operator of

those stations has moved and left no tor­
warding address. Possibly we can locate
him at a different QTH, but for now we are
holding all incoming QSLs for these call­
signs." Can anybody help? The fellow's
handle is Gun, and he works high·speed
ON. Send your information to Bill Wellborn
K4CLA. 562 Oak Drive , Lexington SC
29072.

Caveat

IF YOU'V E PURCHASED a Yaesu FT·
757GX for what seemed a "bargain-base­
ment" price, you may be In for a few head­
aches. In an interview appearing in the
W5Yf Report, Bob McKay N8A DA said,
.. . . . there are Yaesu 757GX radios being
sold that are not the same as the 757
models being advertised nationally. The
radios are identical in appearance but do
not have the ON filter. will not work on the
new WARC bands, and cannot be servi ced
in the USA." Bob Is the editor of The Car·
rier, journal of the Dayton Amateur Radio
Association. It looks as though someone
has Imported transceivers Intended for
sale only In Japan. The radios may have
been Illegally imported, but they could be
legal since most amateur gear does not re­
quire type-acceptance by the FCC. The
shipping crates have markings on them in­
dicating that the rigs may only be serviced
In Japan. Chip Margelli of Yaesu has indio
cated that service and repair can be done
in the US, but the warranty Is not valid here
in the States. In any case you should be
wary of a deal that seems to be too sweet.

Knock, Knock

A GOLDEN OPP ORTUNITY awaits the
right person! Ham Radio Outlet Is looking
for someone to manage a new amateur-ra­
dio store in the New England area. HRQ is
an established company in the ham-radio
Industry and offers a great employee-ben­
eflt package. The managerllrainee will
spend time In California learning his or her
job. If this sounds like something you
would like to do, send your resume to Bob
Ferrero at Ham Radio Outlet, 2620 West La
Palma, Anaheim CA 92801 .

Hot Pix

DO YOU HAVE A PHOTO that would look
good on the cover of 731 We're always in
the mood for a great picture. send your
shots in for evaluation! The pictures
should be vertical , like the cover. and
should have a nice space in the upper left
comer to tuck our logo. We prefer tame-tor­
mat transparencies, but we'll also con­
sider hlgh-quality 35-mm slides or color
prints. Forward your photos to 73 Maga·
n ne . 60 Pine St reet, Peterborough NH
03458. Enclose an SASE If you'd like your
pic tures returned.



The FCC changed the allowable
output power for linear amplifi·
ers in amateur radio service.
Hams can now run at 1500 watts
PEP into an antenna. EIMAC
was right there to meet require­
ments with its 3CX1200A7 tube.

Low-cost replacement
for small spaces.
RF cabinets o f m any li near
amplifiers currently use the
EIMAC 3-500-Z tubes. The new
3CX1200A7 for design takes size
into consideration and, by de­
sign, is recommended as a sin­
gle, low-cost replacement for a
pair of EIMAC :}.5QO.Z tubes for
new ampli fie r designs.

General Specifications
The EIMAC 3CX1200A7 is a high­
mu, compact, forced air cooled
triode for zero-bias class AB2
amplifiers.

• 2.9" dia. x 6.0" long
• Plate dissipat ion: 1200 watts
• Glass chimney SK-436

available
• Standard EIMAC SK-410

socket available

More information is available on
the new EIMAC 3CX1200A7 lube
from Varian EIMAC, or any Elec­
tron Device Group worldwide
sales organization.

Varian EIMAC
1678 S. Pioneer Road
Salt Lake City. Utah 84104
Telephone: 801 •972-5000

Varian AG
Steinhauserstrasse
CH-6300 Zug , Switzerland
Telephone: 042· 23 25 75

•vanan

•
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Jom J Schultz W4FA
CO Magazine
September 1984

eac
Wit

Here's w hat other hams have to say about
the " dream rig: '

'T o put It concisely, the IC-751 easily
meets all of Its advertised claims with regard
to technical specifications."

'T he filters used on the IC-751 areabout
the sharpest one can Imagine,"

" It performed flawlessly over the entire
period, Particularly If the IC-751is used with
an internal power supply, Ithasto be regard­
ed as the most compact, full-featured trans­
ceiver available for either fixed station or
portable operation, "

Now with a ONE YEAR Warrantyl

o rie ds
-751

"i.,we seriously doubt anyone finding a
unit superior to ICOM's new751 HF 'd ream rlq.":

Dave Ingram K4 TWJ
Computer Trader Magazine
September 1984

'The general-coverage receiver Is
excellent,"

. rt IX!ilson AA2Z.
OST Maqazme
January 1985

'The Notch measured 55dB, and Is the
best ICOM Notch yet,"

"The stability ofthe751 deserves mention,
We measured 10Hz drift In the first hour."

Robert Pohorence NBRT
International Radio. Inc.
September 1983

ICOM
u ications

ICOM America_roc.. 2380 -116th Ave NE, Bellevue, WA 98004 /3331 Towerwood Drive, Suite 307, Dallas, TX 5234
All .",,"" 'pK!II<~llon...,e ""1"001_,,, <lind ...bJIP<IIO <IYng<' WIthout ",,'Ic.. Of oblig..,lon. AIIICOM ,Ad"" ,I'lnlf".,nly ...,H-d fCC ,O'q....."on. Ilmlllng 'PUlIO<II_""'n,. 7S128 S



The World Class
World Receiver

ICOM Introduces the
IC-R7IA 100KHz to 30MHz
super io r-g rad e general
coverage HF receiver with
Innovat ive features Includ­
i ng keyboard frequency
entry and wireless remote
control 'opt ional'.

This easy-to-use and versa­
nre recetver Is Ideal for any­
o ne wanting to listen In to
\NOrldwtde communications.
With 32 programmable
memory channels. SSB/
AM/rrrTY/CW/FM [opt.],
Clued VFO's, scanning. seiec­
able AGe and noise blanker.
t he IC-R7IA's versatility is
unmatched by any other
commercial grade unit in its
price range.

Keyboard Entry. ICOM
introduces a unique feature to
shortwave recefvers...direct
keyboard entry for simplified
operation. Precise frequencies
can be easily selected by push­
ing the digit key5 in sequence
of frequency. The frequency
\/viII be automatically entered
without changing the mam
tuning cont ro l.

Superio r Receiver Per­
formance. Passband tuning,
wide dynamic range fl OOdS), a
deep IF notch fi lter, adjustable
AGC {Automatic Gain Control)
and a noise blanker provide
easy-to-adjust clear reception
even in the presence o f strong
mterterence or high noise
levels. A preamplifier allows
improved reception o f weak
signals.

32 Tunable Memories.
Thirty-two tunable memories,
more than any other general
coverage receiver on the
market offer instant recall of
JOur favorite frequencies. Each
memory stores frequency, VFO
and operating mode. and is

backed by an internal lithium
memory battery.

Options, FM, RC-lI WIreless
remote controller. synthesized
-oce frequency readout,
IC-cK70 DC adapter for 12 volt
operation, MB-12 rrcbne
rrounting bracket two CW fil­

ters. Fl32-SOOHz
and FL63-250Hz.

and higr.grade
455KHz

crystal filter.
FL44A.

ICOM
First in Commu ications

ICOM Amlffica, Inc., 2380-116th A_ NE. ~U~, IVA 98004 / 3331To~ Drive. Suite 307. Call.n. TX 75234
~ _ ~ _ .,...O~_. -1Ubf«! 10-.--..r ncMIU! ...~ AlICOlll._~ ...~ fCC ... I~~ L $ -... 1I'71AJQ84



TIMEFORAN~

BREAKTHROUGH
The high quality of AEA products is appreciated long alter the price
paid is forgotten. •

• WIll imprO"'e . .... ope<~ting s~IIIS 01ANY CN oper~lor!

• More I",n lI'I4In ANY Morse Code \rainer yet devi sed.
• Use IOIilh a C-6(, TV set.."., ~.Y lor k. Yer)
• h pe...ene. tl>e Ih, ill ola "OXped ition" 10 ~ny_. in tM ...orld
• Op&ral. anylime you .... nl , ideal lor trav. IefS,
• ImprnSlYe a...ald eerlll lcal.s avallaDie lor _il.ell potrlormanee.
• Oo'I-going conies": 8-hoIl I spr,nl ,,,., 2"-'01.1' m.alall'lOn.

N o An,enn a

No Radio

NorVI

THE FANTASTIC DOCTOR DX™
CW Band Simulation That Is So Real

You Won't Benevelt!

HOT ROO™
524.95"

Y. Wave Tele,cope Anlenna

" Fewer te lescopic sechans than any \ wave
whips.

" Shorter and lighter than all \ wave whips.
" Special matc hing nelwoo designed by Pro­

l essor O.K. Reynolds (co-in ventor 01tee-
poleTMantenna) makes Hot Rod compeli ti vlt­
Iy priced.

ELECTRONIC K EYERS

• First commercially available
packet controuer lor
Amateur Radio.

• Uses TAPR circuitry and lirmware.
• Digital reoro commuercencns tor

computer 10 computer.
• Easy to use-live usual commands. PKT·1 Packet Controller
• Mult iple conversations on simplex channel. $589.95"
• EVERY PKT·1 is a dlgipeater.
• Send compuler Illes error Iree.
• Operates Irom 9-15 VDC for portable or l i~ed

operation.

Ask about the new
Doctor OSOTM
Simulator Trainer
for license
upgrading.

S199.9S·
S10l .IS" S189.15' CK·2 Contest Keyer
BT,l Bnlc Mor. e Tralnar KT·2 KeyerfTralner • 10 soft.pa rtlonedTM

• Profic iency Trainer, memories. MM·2 Morl aMatlc™
• Teaches code al20 wpm. • 01-99 WPM. • Automatic serial number. • Memory keyer.
• Random peacnce mode . • Full-feature keyer (no • Stepped var tecre speed. " Auto serial number
• Var iable monitor tone, memory). • Two speed memories, • Prof iciency tra iner.

All AEA Keye", opera 'e from 9- 15 VDC (power suppfy not included) end alief' many more advanced
..lures than can be lilted here . It I, no aCcident that AEA keye", are ~arded as the best In the world.

144 or 220-$59 95 '
ISO .I44JRor22O J R- S49,95'
ISO '"' a~-~ 95 ·

, Most gai h , n ainabl. to' length
ot a ntenna-3 dBd (0 d Bd to ' JR
models).

• Best decoupling 01 any com me'
cial VHF r>a:se s tation anlenna
available

• More gaIn Ihan many anlenna s
claImIng up 10 7 d B galn-don'l
De looled by mISleadIng claims '

• Z.,o deg'" angle 01 radIatiOn.
" Faclory ·tuned matct"ng I'IeI I-----------'-----------------------------~_.
• G,eat., r>a:nd...,dlh th.n .ny

compellllve prodUCI
" DC glounde<l lor s ' alic dIS'

chalge prOtfIC'ron.
• Documenled cas.s of ...,nd S"",

vival in 1~ .. moh h",rrican.s.
• Eas i. , Ihan any competitive an·

I.nna to ass. mbl.

Masl

'"Inc luded

ISOPOLEANTENNATM

Mp·1
MICROPATCHTM

S159.95·

• MorselBaudollASCIlIAMTOR
• Use any AEA sotlware
• Compac t
• Economical

ATU·l 0G0
ADVANCED
TERMINAL UNIT

S1195·
• Wor ld 's mos t advanced

terminal uni l/computer
in terlace

• J2 poles, active filtering
" Set lillers & AFSK tones to

one He rtz
" TTL, R5-232, loop keyer Incl

CP·100 COMPUTER
PATCHTM
S369.95·

" 17014251650 or vari able ennt
" Front·panel squelch
" auut-tn monilor speaker
• Dlscrlminalor·style tuning

lor AMTOR

Unmstcfled Soltware For C-64
And VIC·20 Com pule",

..e"·ToATM_ TIle mosl """aneed soh·

...... ..." "en tor Mor _ e audo t·ASCII ·
AM TOR lnel ud,ng mail drop
MAASTEXTTM_A special MorM ·B. udot ·
ASCII package "", itt en especIally for
MARS .nd olher tl ~lIic Op(llalors.
SWLTEXTTM_The most IOphistlc~ ted
ecttware a.a llab le tor the s hol l""a . e hs·
tenlng enthusi as t. Auto ma tic dal a ~ n al y·

Sis: Mo.n . Baudol, ASCII , AMTQR, and
SITOR

AEA also olters Morse, Baudot, and
ASCII sollwarll lor the l ollowlflQ
comput e" : Apple II, It + , lie; 18M·PC

Featuring ICOM, The World System!

VHF COMMUNICATIONS
915 N. Main St., Jamestown, New Yort< 14701 (716) 664-6345
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a member of Tlle Allen Group Inc.
12435 Euclid Avenue, C/eVl!Ilanet. OhiO "106
Canada: A. C. Simmond, & Son,. l td.

the antenna specialists co.

we design solutions.

• Capacltlve coupling establishes h igh ly
tuned circ ui t throug h gl ass w ith no
measurable signal loss.

• No ground plane: Fu ll nartwave design­
performance equal to practical 5/8 wa...e
installations.

• DUO-BONO mounting for firm, tast,
_ _ _ _ -<Wj,.~I~e~';;p~m~oI bonding. Removable without

in car or antenna.
No holes: e damage: fast. easy

no-hole, on-glass,
bile antenna that
115 in 15-minutes.

Th
m

•
inS

$15DTMF DECODER$15

GiN/lor DX
Com~tety I$$lImbled and .nO\' (0 use'
.co~ q~flY . buill to liS! ·Ull tn ·
'""'QIlt. se-.cl , _meo lll ool 11~$1

.to- ess ..., IItSlNIor .tIirdII up 10
21m WlIlIS PfP • AiIIomIbc: O¥ICI $-..1­
cfIInII .for II D".'411"S. ......,; &
~ ·f _ \I$IIIIy _ re­
qond . Oeluu Iftd 1Ie:I ....._ • ..elI
tutlllio1"Wlll~. ICQPl$ pt.2S!j
COil .... . lIt1Ol use /IIS !lopef Of YWtJc4i
. Ptrm¥oelll or pot1~ use • East to ....
SlilH.c.. btl used \fI'IItIoul 'i1ll<ils • At ·
tscres 10 llmosl any SU(l1lO11 ·E. ceUent
to< II dis5 limit,," - InSlrue1JOns rI·

dudecl ·10 Illy money-bick~..tee'

4.8a'IlI..w.2lI.1S.10 ' Ifl.-s 12n 1 IIlPf'VS..;Cl
S399!1 plus$( OO~

S.8lfId-8lUO.20,IS,IO _ c!ln 2 (UPS ffl.S2
~ !li5 plus $4 00 SfIClpi'9
!JO " flIG.5llU , S2 ohm cou UllIt ..-. PI. -2!l9 ""'.....b on
N(Il enlI • Illll $8 0010 _ pnee

We 0lXell1 VISA/Me •~ ClIo' . EllI date . Sogniture

lS3
SPI·RO DISTRIBUTORS, r- - 1

, I Room 105. P,O, Box 1538 I ~ I
Hel'ldefsOflville. NC 28793 ,.. ~

Tllo l JM 2F11< oocoo", kil co n•• ". you r ' K f'i• • r In to .
'pO'Clai ...,...., or conl,OI. W,,", . uu, ·.elKIe<l lim._
Ion. combo nat ion il . <'C.-Md. _ OUlpul PtO.._. <*lily
~I<Ol lor "'''''''I>g _ 0< OIP••, "..;c,.".
INPUT: .....h .. ',om !r..K sc.........1<: .
OUTPUT, SPST (N.O.I . elay

FE"-TURES: S,ng" or d ual Ion" .-djul l.l>I. ..... 11,. 1.
d,g" Touch Ton• •• ng• • AdiuII.bl. r..ponn II.... .
f'I . I . ~ oUlpul • Ml nul l or Iu lo re ...1 • Sln\lll lo nl O N
IllChin\l with d,lIlrenl.inlll. Io n. ,eoel O FF . Op ....I••
on 12VOC • In l.r'..,lng ot "'ul1lpl.. l>O.'''"tor "'ulll-d'gil
lequenlill ..,It... lion ....d '.nl

ALL BAND TRAP
VERTICAL

APPlICATIO NS: C p.'II..... Rep.ll Of co", ,,,,,·
_ conlrOiI • Elc. ~ il l'<l onl, 10 yOU' , '¥n.hon •

lJM2RK INcO_ ~ll inc lud•••1CO...ponent reI.y._
P.C. 8..."" . , . $15 pi... Sl ,511.IMWing.

LJM2RC . nc IOl u r. ~11 Inclu"" mol"." Un. 19"'~""

,nput ubl.. . . . ,$5 plul $1,50 s hippi ng.

Fo ' In to. .... llon Ind 10 o rd .. r wr ll. :

THE METHEN Y COR PO RATIO N
2001 $unrl." 0010". MI'<I_ . IN U250

"TUNE IN" THE WORLD
OF SPECIALIZED

COMMUNICATIONS!

EGBERT ][+
RTTY· CW • XFER

for the Apple II, 11+, lie
Transmit & Receive with Software On ly

NO TU REQUIRED
The Eobert Jl+ has RTTY/CW/XFER
on the same dIsk' and fea tu res : spli t
screen operation, type ahead buffer, se­
lec table mark, space. shift and speed,
change modes and speeds Irom menu.
mailbox with eeiecu...e call and sa ...e to
disk. Provisions lor up to 9 canned
messages on each data disk, and much
more.

FOR MORE INFO,OR ORDER,CAl l OR
WRITE:

W.H. NAIL COMPANY
27 5 lodge... rew Drive
Oroville, Ca. 95965

M/C (9 16) 589·2043 VISA

Thousands 01 " Ham Radio"
op.r.tors .croll the country
are . n joyl ng "Spaclallz.d
Communications" mod.s.
Wheth.r It's FSTY, SSTY. FAX,
OSCAR. EME. RTTY, PACKET
or COMPUTERS, today's Radio
Amateur I, a highly sklllad
Communications Speclallsll

Providing lull, In-depth
co....r.g. of Ih.s. mod.s Is our
business .nd w.'ve bean ee­
Ing II now lor ov.r 19 y.srs!
And now w.',e el\pandlng!

low, Ru",""lS lll uS!
AlICI 4' ,. s..... lu

Now published "monthly" 10 times
per year. SPEC-COMllil readers are kept
up-to-date In a world 01 fast moving
modern technology.

Why not g l'l'e us • try? Back Issue
.amples ar.....all.bl. for Just $2.00 ppd,
(Mast., Artlcl.lnd....s add $1 .00).

Sp.clal SIl\ Month Trial Subscription
-$10.00 . U.S./Canada/M.l\lco Annual
Subscription $20.00. (Fore ig n Subscrip­
tions slightly higher).

SPEC-COM~
Amateur Radio Specialized

Communication Journal
P.O. Box H

lowden, Iowa 52255
(319) 944-7869 {Membership Servicesl

Ellben1[+ _ 69 95 include. PfOll...... baC~ up &
!k>Cu.....nl.I,OFl. USA FI..sid..nl$ add $2 50 lor
$l'>iPC)ing All ol" ,,,sadd$6 oo. Ca R""add6'"
$lles ,• •

INCLUDE CALL SIGN WITH ORDER!
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• HIQIl PerformOlf1C.l, Super _satile ae.l<;In
• Uses new l'Iigl'1 qUlIlity XI" Cotllrol led Decooa<

IC. ...1I'Ii<;j1l imm...nil~ to 1. 1.."'01
• 0ec0de1i all 16 digits
• 3 ONIOFF Funcllo ns per Main Card. Eeslly e. ·

pandable 10 any no. o f I... nclions wlE. panslon
c.'ds.

• Field Prog.amm.Ible via plllQ-ln Coded c.,ds
• Lalched or pulsed OIIlpulS; """y ...nlQ.... 3-<!igil

coO.II ...-ailable. Not b..~11y 1-<I'9i' .I, * Irh
COtnptt ,itNe uni,s.

• Tra lls ls lor SWllch CHlIputl can d irlllCU~ Iriggel
solid etete etre ... ilry or relays , e tc . lo r ."~ type 0 1
conner func tio n.

• Illt..dacea ble 10 ilia ry Equ ipment
• l ow Power eon mplion CMOS TIIIChnology_

SVDC Input Gold-plated COIlneclors.

. 10 Wi S. Output 100% Duly Cycle!

. Intinite VSWA p,oof
_ True FM l or • •e. audio quality
• DeaIgn«l speci lieally IOf continuou. rpl. lMf\'lce.

Very low in " while noi...~
e Spunous ] O dB. HarmonlU - 60 dB
e W,lh .0005% xteL

• BA·3{I 30 WI. Amp board & Heat Sink,
3 sec. LP. filter & reI. pWI. sensor•

e 8A75 75 WI. unit also available.

SCT110 Transmitter Assembly
e ser llO mount.,;J ill s1l~ hou~ng

e Same as uMd on SRCIOlXl
e Completely anmbld. ",IF.T. eaps. S0239 conn.

• 10. 30. 01 7S WI. unit.

SCT110 VHF XmtrlEllc ller Board

nC300 TOUCH TONE CONTROLLER

SCT 410B UHF Transmitter Bd. or Any.
• S,m,lar 10 SCTtl0 . to WtI. nofT'

eNow includes "on board" propor­
tional Xtal OscJOren circuitry lor rery
high stability!

• BA·40 4OW. UHF AMP. BO. & HEAT
SINK

~;:;:;;::::::~IM~'~:CVEO SCT410B

TRANSMITTER ASSY.

/~

For 10M,

2M,

220 MHz,
& 440 MHz

• SCR200A or SCR.f5OA rack ITlOIlnled
• Ava ila ble wllh o r witho...I meters and

power s ...ppiy

FL6 Rcvr. Front·End Preselector

.-
\... "" 'II~~I. . . ~ ~

• • • •

SCR 500 VHF/UHF
LINK/CONTROL RCVR.

• Ell lr8rTle'ly helpl...1.II siles *illl lmlny ".Olrby VHF tr.n.
miltors 10 "lilter-()UI" IIleH OIIt-ol.w.nd signals.

. 6 HI a Resonators * lllllo-Noise T,ansist or Amp 12M
or 220 MHZI.

• Prowldas Iremandous reJ. cl lon 01 "oul·ol·band" " g.
ne l. * IOIIt lhe ....... .11 los.' Can o tten be used inslead
01 la'g. upensiwe ca wl ty lilter, .

CTC100 Rptr. COR Timer/Control Bd.

Call or Write for Data Sheets

Repeater Tone & Control Bds.
For SCR100ll0'''OOO & CTC1001lD250 0IlIy

• TMR·I " K. rch un k•• Kill.,.. or " Tim. Oul W....i<>g
T_~Bd.

• TRA·1 "eo...r1"~ T_ Beeper" Bd.

• PSM·1 Po...e. s...ppl ~ Mod KII r.plactl. Oari lAillon

pu . Ir. n. I. lor In older SC R100ll0'.fOOOs.

• Complete solid state conlrollor ,pit Cor, " Hang" Timer ,
"nroe-oct'' Timer , TX Sh ... tdo...niReset. el C.

• Includes Inp ... ts &. ou tcute for panel conl rol s &. lampa.

Environments (-30 to 60 0 C.) All Equipment Assembled & Tested.

{1 10250A CW 10••• & Audio Mixer Board
• Improwed! No ... Includes "audio mu te" euecu Olnd

" Eme rgency Powe'" 10 opl ion,

• .f inp ... t AF Mi.er &. l ocal Mic , amp.
• PROM memory-250 bits/chan nel.
• Up to .f di llerent IO c hOlnnelsl
• Many o lhet leal ...rn. FiCIory prog<ammed.

SPECTRUM COMMUNICATIONS

• TIle 8eII device ....'-ble to pn;ltect ......oplltCh
~fn:.m~daIrlge. S17.oo. S'H.

lightning Arrester Fo r SCAP
• Gas Oischarge T...be Sllunts phone lint!

surge' to ground

• Handles up to 4O,lXXl Ampsl

• PrO\<1oa• • 1I ba.IC .ul<»-tch lu ncl lon.
• Sacu•• 3 01<;1 11 Acc.... 1 A... . On·OIt lunelOOll.

Aud IO AGC; BUl IHn IImer• .•IC Bellut llu l Aud,o'
. 011 ,nn,1M1 bel . • 1~lI ...il.b'"

• Wtlt. ca ll lor delall • .Ino a d.ta '""'"

RPCM Bo.rd
• UHd ...,SCAP Do<l.ll to p<o.>CIe ..R....erse Pilcll "

Ol<>d lind l ,n.. eonl.ol 0 1 R"""i' '''
• Ine luO.l, lind I.,.. i n, . ..,,"<;1 (:"(: u, I' .

• .. uMcllll ,he SCfl1000. Reedy 10 drop 1"'0 youo.,..,_1
• UHF RcYr. A" l ' Now Aw. Il.ble wlSuper

ShIorp FL... He leal Relonators. GreaUy
reduc•• 1M .. Moul of band" InterfererlCe!

Complete Receiver Assemblies
• Rcw. 8 d. mo... nlad In .hle lded hCHIsing.
• Compl"tely nmbld &. luted, ...IF ,T c a ps ,

50239 conn

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards
SCR200A·YHF SCR450A·UHF

New FL·4 UHF
Helical Resonators

• TOlen, A"..~ed 0..",.. ,
e . POle F,o ... End FU. • .. 'de dy"."" C

renlle -'edu<=e . O\Ie<lOed. SpullOuS Resp &
Intermod.

• $ens. D.25 ~VIl2llB S1 NAD typ

• Sel .fIdB Itt % 6.S KH Z. -13OclB @ :t )OKHl 16
Pole Cry,ta l • .f Pole CeflmiC FlU'
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Stan Gibilisco W 1GV/4
PO Box 561652
M iam i FL 33156

Discover the Discone
Is this the perfect aerial? Consider simple w ire construct ion,

easy one-time tuning, and flat swr from 3.5 to 28 M Hz.

•

tudes of the cones are 1/4
wave le ngt h. The e lec t ro­
m agnetic fie ld flows o ut­
wa rd from t he feed po in t
a long the su rfaces o f the
two cones unti l it reac hes
poi nts se p a ra ted b y 1/2
w a v e le n g t h , as show n.
Clea rly, this will be possible
at any frequency larger than
fmin, provided the vertices of
the cones come toge ther
precisely at the f eedpoint.

As t h e f re q u e ncy is
moved below fmin, it is no
longer possible to find two
points on the cone surfaces
se pa ra ted by 1/2 wave len gth
in space. Consequently. the
swr increases ra pid ly. When
t he frequency is lowered so
tha t the slant height, h. of
each cone is equa l to 1/4
wavelength, we say that the
bi-corucal anten na is a t fe­
its cutoff point . The swr at
cutoff va ries depend ing on
the vertex angle of the
cones. Below fo the swr rises
with ex t reme steepness to
prohibit ive ly hi gh values .
Thus the bi-conical antenna
re pre sen t s an e lectrical
high-pass filte r with a lowest
practical frequency of fe.

A bi-eonical antenna ob­
vious ly presents structu ral
prob lems at high frequen­
cies although it is perfectly
prac tical at VHF. To reduce
the physical size of the an­
tenna, the discone was de-

broadband types. which will
probably become more and
more popula r. Such anten­
nas as the d ipole with tuned
feeders, th e rando m wi re,
the log periodic, and others
will be used by many hams
in pursuit of mu ltiband op­
eration.

This a rticle desc ri bes the
t heo ry, d e s ig n, an d co n­
st ruc tio n o f a b roadband
ve rti cal fo r th e ra nge 10
throu gh 30 MHz. This an­
tenna is a n ada ptat ion of a
techn ique usually seen only
at VHF: the discone. This an­
tenna d is plays vertica l po­
lariza tion and excellent low­
angle radia t io n; it need s no
rad ial system, and it has a
fa irly f la t , low sw r curve
over a continuous freq uency
ran ge . A theoretica l swr re­
sponse is illustrated in Fig. 1.

Theory
The concept of the dis­

cone originated with the no­
tion tha t if an antenna could
be constructed whose di­
mensions were specified by
angle measu res only, then it
would function independent­
ly of the wavelength. The
bi-conical antenna (A in Fig.
2) is one such device. If the
two cones extend suffi­
ciently above and below the
feedpoint . then resonance
can exist at any frequency
above fmin, where the alti-

• • •

•

1

.,~ ..

points over an eight-to-one
frequency range. Mu ltiband
antennas will become q uite
com p lic a t e d , exce p t fo r

. ~ .

"

,

•

,

••"

•

W ith the addition of the
new WA Re ba nds.

amateur rad io operators will
have HF allocations at eight

•

Fig. 1. Swr vs. frequency for a d iscone antenna ha ving a cut­
off frequency of 10 MHz (do tted line). The po ints show
the results of a test at W l CV/4 using the antenna described
in this article. Any swr less than 3 was considered to lerable .

Fig. 2. Design of a bi-ccnicel antenna (A) and a d iscone (8).
The discone is a modified bi-conical antenna, in the same
wayan inverted ground-plane antenna is a modified vertical
d ipole.
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Fig. 3. Construction of the 1O-3Q.MHz discone. The slant
height is 23 feet. 8 inches; the squa re disk has a diagonal ra­
dius of B feet. The supporting mast is 23 feet. 6 inches high.

veloped. Either the to p or
botto m cone m a y be re ­
placed with a reflecting ra­
dia l system, a nd t hen the
antenna will function over
the same frequency range
(p rovided t he re fl e c tor is
la rge enough). If we replace
the lower cone with a radial
system and bring the teed­
point to ground level , we
have an antenna known as a
conical monopole . By re­
placing the top cone with a
reflecting disk of suffic ie nt
size (B in Fig. 2l. we obtain
the discone. The discone is
to the bi-conical as an in­
verted ground-plane anten­
na is to a vertical dipole.

The discone is easier to
build than a conical mono­
pole primarily because no
ground radial system is nec­
essary. The high-current por­
tion of the antenna is
elevated above ground . The
disk radiu s need be only
about 1/12 wave length at
the lo we s t usable fre­
quency, fe.

Design

The antenna gets its na me
from the fact that it cons ists
of a disk on top of a cone.
Th e disk rad ius, r, is 0.08
wavelength at the cutoff fre­
quency, fe, a nd the s la nt
height, h. is0.24 wavelength.
These dimensions a re free­
space va lues.

Above te. the swr drops
from about 3.5 to almost a
perfect match at fmin. In the­
ory , the sw r t hen rema in s
nea rly constant fo r severa l
octaves. Above about t he

third ha rmon ic of fe' the
maximum radiation begins
to occur at considerab le e l­
evations a bove the horizon­
tal; however, between fca nd
3f e the radiat ion ang le is
very low and therefo re is ex­
cellent for ox work.

At 10 MHz. 0.08 wave­
length in free space is 7 feet
10 inches, a nd 0.24 wave­
le ngth is 23 feet 8 inc hes .
The slant he ight of the cone
is equal to the base diame­
ter. making the pitch of the
cone 30 degrees from the
vertical. This value is not,
however, particularly c riti­
cal . Oiscones may be built
with considerably larger or
smalle r vertex angles . The
value of 30 degrees was cho­
sen since it appears to be
the most common value in
discone design .

At VHF, de cones usua lly
are made from solid metal
o r sc reen. For a d iscone with
fe = 10 MHz, th is would ob­
viously be rid iculous. How­
ever, a wire cage wi ll work
ve ry we ll at lo nger wave­
le ngths provided the sepa ra­
t io n be tween t he wir es is
sma ll. The design sc he me
for th e 10-to-30-MH z di s­
cone is shown in Fig. 3. A
suggested list o f p ar t s is
given.

Initial Construction

The cente r support mast
for the HF discone is 23 feet
6 inc hes high . Alu m inu m
tubing works ve ry well fo r
th is purpose a nd is availa ble
in m o st ha rdwa re stores.
Three e ight-foot sections

ZHUU.

may be used, overlapping
th ree inches at the junc­
tions . The top section is one­
inc h 0.0.• the center sect ion
7It~·inch 0.0., and the bot­
tom section one-inch 0.0.
The sec tions a re best se­
cu red by slitting the end of
the larger piece with a hack­
saw a nd clamping the two
sections togethe r with hose
clam ps.

The cone consists of 32
length s of wire . Uninsu lated
no. 22 wire is a good choice
for this purpose . The wire
need not be heavy; in fact,
heavy wire will make con­
struction ve ry diff icult. Each
wire is approximate ly 23
fee t 8 inches long and sla nts

r D IS~ ITO CE ~ TE R

-' CO~OOCTO")

down at an angle of about
30 degrees with respect to
the ve rtical mast . All t he
wires are joined at the base
of the cone with a n octago­
nal ring.

To fo rm the base of the
octagonal cone, eight stakes
shou ld be dri ven int o the
ground at a dista nce of 15
feet from the base of the
support mast. (A ninth stack
s ho u ld be pl a c e d at the
point where the mast base
will be located, so the mast
ma y be slipped over it when
e rec ted.) The e ight cone­
su p port st a kes sho u ld be
u n ifo rm ly a rra nged in a
manner suc h tha t lines from
a ny two ad jacent sta kes

/ 'UST

I

f('. MHz Bands covered, M r,ft. h, ft. Mast-
3.4 50, 40, 30, 20, 23.1 69.5 65

17,15,12, 10
6.9 40, 30, 20, 17 11.4 34.2 33

15, 12, 10
10.0 30,20, 17, 15, 7.9 23.7 23

12, 10
13.7 20,17, 15, 12, 5.7 17.1 17

'0
17.9 17,15,12,10 4.4 13.2 13
20.5 15,12,10 3.6 11.5 11
24.0 12, 10 3.3 9.9 9
27.0 10 2.9 6.7 6

- Minimum heights, In feet.

Tabfe 1. Discone dimensions for various frequencies fe.
(Vafues of fe are chosen slightly below the lower end of
the nearest amateur band.)
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Fig. 4. The ring for the apex of the cone is constructed using
no. 12 wire and four clam~and-screw-typeTV standoff in­
sulators. The cone wires are attached in bunches of eight.
one bunch to the center of each side of the square.
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inches in diame ter with 10
to 15 turns. This will choke
off unwanted currents on
the outside of the coaxial
cable while leaving its per­
formance as a feed line unaf­
fected.

result. The wires should be
straight but no t under stra in
since they will co ntract in
co ld weathe r. Mount the
square disk at the top of the
support mast, using the spi­
der. W rap the mast with tape
to get a tight fit.

Testing

Putting It Up O nce the discone is corn-
Attac h the center conduc- plete, you are ready to test it

tor of the coax ia l feed line for sw r. Results of testing at
(RG-S6/U, RG-8/U, or equiv- W1GV/4 are illustrated by the
alent) to the center of the points in Fig. 1 at 14, 21, and
disk, using a hose clamp a t 26 MHz. The swr is expected
the in ne rmost exposed to begin rising at about 12
meta l point of one of the ra- M Hz. In theory, it shou ld be
dial tubing sections. Attach about 3.5 at 10 MHz.
the outer co nd uc to r to the If the swr is a bit higher or
apex of the co ne . lower than the values shown

Have someone hold the in Fig. 1, it is probably be­
top section of mast, com- cause of the grou nd conduc­
plete with cone wires and tivity (which ca n ra nge from
disk a ttached, at the point ro tten to exce llent) and al so
w he re t he m a st is to be perhaps because of objects
erected. Attac h two of the suc h as trees a nd e lectr ica l
cone wires fro m each bunch wires in the near field of the
to adjacent radial stacks, us- an tenna . I n some cases ,
ing an insula tor and four ex- sha rp increases in sw r may
tra feet of wire. Raise the appea r mysteriously at cer­
mast to its full height while tain freq uencies well above
keeping it vertica l(a steplad- fe. These cases a re usually
der is almost a necessity to attributable to resonances
do this! ). Tape the coaxia l in nearby objects suc h a s
feedline to the mast as it is other antenna towers and
rai sed . O nce t he m a s t is masts . Keep the discone as
fu lly extended, tighten t he fa r away as possible from
eight cone wires so that the other antenna structu res.
mast is ve rt ica l a nd is effec - Since the discone is a ver-
tivelv guyed by the wires - ti c all y-polari zed a nte n na
but don't pu ll the m exces- a nd ha s a b road ba nd re­
sively tight. spo nse, it may pick up more

Const ruct a ring of wire by man-made noise than reso­
connec ting the e ight cone nant (narrowband) or hon­
wires together immediate ly zontal an tennas . A trans­
above the insu la to rs . This match at the stat io n end of
octagona l ring will be two or the feed line will give the dis­
three feet above the ground . c o n e s o m e se lee ti vitv.
Then attach the remai ning which shou ld he lp reduce
radia l wires to the ring in uni- this noise if it is a problem.
form fashion all around. As The transmatch a lso will re­
with the o ther wires, do not duce harm oni c ra d ia ti on.
pu ll them too ta u t . Ea ch Hopefull y, your trans mitte r
bunch of e ight radial wires ha s enough harmonic atten­
should run to two adjacent ua tion a lready, but the d is­
sides of the octagona l co ne cone offe rs none at a ll .
rmg. If the swr is not reason-

The feedline sho u ld be ably low and flat (2 o r less
decoupled from the antenna above fmin) a nd there are no
a t the point where the cable known reso na nt structu res
crosses under the cone ring. nearby, check to be ce rta in
Otherwise there may be an- there a re no open or short
tenna currents on the feed- ci rcuits in the system. If the
line, with consequent prob- cone apex ring should hap­
lems. W ind the ca ble into a pen to touch the me ta l part
t ight coi l a bout five or six of one of the TV standoffs,
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ho pelessly sna rled when the
mast is put up. Have some­
o ne hold the to p sect ion of
the mast upright at its even­
tual loca tion and fan the
cone wire s o ut a long the
ground in a uniform radial
arrangement.

The "d isk" is made from
four eight-foot sections of
one-inc h 0 .0 . a lu m in u m
tub ing, a q u a d s p ide r,
twelve ho se clamps, a nd
more no. 22 wire. Insert the
four sections of tu bing into
the spreade r hol e s of t he
qua d s p id e r so t hat they
form a n X. In Fig. 5 we see
how the wires are attac hed
to the fou r radial sect ions of
tubing to form the squa re
disk . The wires sho u ld be
pinched into a small U sha pe
at each point where they a re
clamped to the tubing. Three
concentric wire squa res will

Fig. 5. Radial leg of square disk. Three concentric square
rings of no. 12 wire jo in the radial tubing sections. The disk
is mounted at the top o f the mast using a plastic Quad
spider. The mast is wrapped with electrical tape to ensure a
tight fit for the spider and also to insulate the disk radials
from the mast.

Parts list

Aluminum tubing , 718 " 0.0., 8' long 1
Aluminum tubing , 1· 0.0., 8 ' long 6
Electrical tape, large roll 1
Ground stake, 2' long, minimum 9
Hose clamp. 1-114 " 15
Insulator, porcelain or glass, 4" 8
Spider hub, plastic" 1
Standoff, TV type, cramp-and-screw 4
Wire, un insulated no. 22. 1000 ft. rol l " " 1
Wire, uninsu lated no. 12, 5-ft. length 1

' Propagat ion Products, 1855 Cassat Avenue, Jacksonville
FL 32210
" Mouser Elec tronics, 11433 Woodside Avenue, Lakes ide
CA 92040

wou ld form a 4S-degree an­
gie at t he center su p po rt
po int.

The c o ne apex is con­
struc ted as shown in Fig. 4.
Four clamp-and-screw-type
Rad io Shack TV standoff in­
sulators are mounted about
one foot below the top of
the mast. A length of no . 12
uninsulated sol id coppe r
wire should be run through
the sta ndoff holes and so l­
dered at the ends to form a
squa re . Caution must be ex­
erc ised to make sure the ring
does not short to the me tal
parts of the sta ndoffs (a nd
thus to the vertical mast).

To co mple te the cone,
c ut 32 lengths of no. 22 wire,
e ac h 24 feet long. Solder
them in bunches o f e ight to
the center of each side of
the apex squa re . This pre­
ve nts them from becoming
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o p e ra t o rs o nce we h a ve
access to six bands above
10MHz.

Of cou rse, there is noth­
ing specia l about fe "" 10
MHz. larger o r smaller dis­
cones may be constructed
to suit individua l desires and
needs. Table 1 gives the d i­
mensions of the disk radius,
r, and the slant he ight, h. as
well a s s u gge s t e d ma s t
heights for discones hav ing
various va lues of fe. A dis-­
cone for 80 th rough 10 me­
ters is not out of the question
if you have a 65-foot tower
and a strong pairof legs! The
disk, while quite large, could
be s u p po rted wit h nylon
rope trusses. A lot of wire
wo uld be ne eded for the
cones! For se rious low-band
Dxers. though, such a svs­
tern cou ld be more tha n
worth the effort .•

the swr will change dramati­
ca lly. The rad ial tubing sec­
tions of the d isk should not
short to the vertical mast in­
side the plastic spider hub.
The cone wires should not
come in contact with fo liage
and sho u ld be insula ted
from ground. All wire joints
sho u ld be c a re f u ll y sol­
dered .

Conclusion
The discone antenna de­

sc ribed in thi s a rticle was
built and tested at W1CYI4
in the summer of 1981, a t
which time I had the good
fortune to be able to use near­
Iy an ac re of real estate. Re­
sults were as expected. The
anten na perfo rmed ve ry
well for DXon 20, 15, and 10
meters. This is undoubted ly
because of the low angle of
rad iation and the fact that
the feedpoi nt is well e le­
va ted above t he le ve l of
most ne arby obstruc t io ns,
especia lly houses (which are
almos t a ll single-leve l st ruc­
tures in Florida !). The dis­
cone should be a great
conven ience for mul tiband
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0 -310 VOice svtneseer 39.95
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IC-37A Compact 251'1 220 FM. TTP rmc 44900 299'\
IC-47A Compact 25w 440 FM. TTP rmc 46900 419'1

UT·16/EX·388 VO ice syntnesuer ... 29.95
IC·3200A 251'1 201/440 MHz FMrcvr 549.00 4 89~1

IC-I20 11'112 GHz FM transceiver 499.00449' \
ML-12 101'1 ampnfter , 339.00 299~\

6m [lorr"blf> Regular SALE
le-505 3/101'1601 po rt. SSB/CW xcvr 449.00399' \

Bp· IO Internal Need battery pack 79.50
Bp·1 5 AC charger........... ... .... 12.50
EX-248 fM UOlt. .. ... ... 4950
lC- I0 Leather case 3495
SP-4 Remote spea ke r 24.95

/-iF Equipment . Regular SALE
le·740· s-neno 200wPEP xcvr w/ mic 1099.00 869l\
' FREE PS-740 Internal Power Supply&
550 Factory Rebate - until gone'

PS-740 Internal pIs ..... (Speciall)$159.00 991\

*EX·241 Marker umt. •.• . .. . .. .. . ". 20,00
*EX·242 fMun it. . .. .. . . . .. ..... . .. 3900
*U -243 Electron ic keyer un it .. .. . . 50.00
*Fl-45 500 Hz CWhiler (lsI Ifl.... 59.50
*Fl-54 270 Hz CWfiller {l st IF) .... 47 50
*Fl-52A 500 Hz CWhiler (2nd IF) 96.50 891\

* Fl-53A 250 Hz CW filter l2nd IF) 96.50 89' \
*fl·44A SSB filter (2nd IF) 159.00 144'\
SM·5 B-pin electret deskmicrophone 39.00
HM·IO Scannmg mobfemicronhone 39.50
MB-1 2 Mobile mounL....... .. . .. . 19.50

*Oplions aIm for IC-745 listed below
le-730 g·band 200w PEP xcvr w/mic 82900 569'\

H ·30 SSB filter (passband tuning) 5950
FL-44A SSB filte r (2nd IF) _ 159.00 1WI
FL·4S 500 Hz CWfilter .. .. ....... .. 59.50
EX·l9S Maner umt. , 39.00
EX ·202 LDAmterface;730I2KL/AH·l 2750
EX-203 150 Hz CW aud io filter.. .. . 3900
EX·205 Iraosverter switch ing un it 29.00
SM·5 S'pin electret deskrnicrophone 39.00
HM-IO Scanning mobile microphone 39 50
MB·5 Mobi le moun!.. .. .. .. .. . .... . 1950

IC-n OA 9-band xcvr/.l ·30 MHz rcvr 134900 799' \
FL-32 500 Hz CWfilter..... ... . .. .. 59.50
FL·34 5.2 kHz AMfilte r 49.50
SM·58·pinelectret desk microphone 3900
MB-5 Mobile mount. .. .. ... .. ...... 19.50

IC-74S sband rcvr 1'1/.1·30 Mhz rcvr 999.00 77911

PS-3S Internal po wer supply... ~ .. . 160.00 144'\
CFJ-455K5 2.8 kHz Wide SSB filte r 4.00
HM-Il Hand mic rophone , 39.50
SM·6 Desk microphone 39.00

· 5",,,, IC-740 Ii.lt sbove for other oplions (.)

IC-751 s-oano mrn·30 MHz rcvr 139900 11 99
PS·35 Internal power supply 160.00 1441\

FL·32 500 Hz CWfil ter [l st IF). 59.50
FL·63 250 Hl CW filler (1st IF). .. . . 48.50
FL-S2A 500 Hz CWfiller (2nd IF)... 96.50 89~\

FL-S3A 250 Hz CWfi lter (2nd IF). .. 9650 89' \
FL-3J AM filter. 31.50
FL·70 2.8 Khz wide SSB filler 46.50
HM ·12 Hand microphone 39.50
SM·6 Desk microphone.. 39.00
CR-64 High stability re fe rence xtal 56.00
RC-IO Ex te rnal freq ue ncy controller 3500
MB·18 Mobile moun!... ... ... ...... 19.50

Optiom: 720/730/740/745/751 Regular SALE
PS·1 5 20Aexternal power supply ... .. 149.00 134'1

EX-144 Adaptor tor CF·l/PS·15 ... . 6.50

In WisconsIn (outside Milwaukee Metro Area)
1-800-242-5195Order Toll Free: 1-800-558-0411

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

-------AES BRANCH STORES Associate Store
ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO. illinois 60630
621 Commonwealth Ave . 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

Phone (305) 894,3238 Phone (813) 461 ·4267 Phone (702) 647-3114 5456 N. MIlwaukee Avenue
Fla . WATS 1-800·432-9424 No m-state WAYS No In -State WATS Phone (312) 631-5181

~r~rsiddae 1-800-327-1917 No Nationwide WAYS 2~~~~i1e 1-800-634-6227 ~ri~~~: 1·800-621-5802

WICKLIFfE. Ohio 44092
28940 Euclid Avenue

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

:::::,d'I-800-321-3594
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Bill Clarke WMB LC
Bo~ 2403
Fa llsChurch VA 22042

Two for Two
We respectfully offer a pair of radiators for the two-meter band

so elegant, yet so simple, that you will kick yourself
for not thinking of them first.

•

M any hams in the urban
and sub u rb a n envi­

ronment live in locations
that precl ud e the ins ta lla ­
tion of even the most mea­
ger of outside antennas. The
reasons may va ry from the
transitory nature of the a rea
to the more standard prob­
lem of rules and regulations.
The latt er , found where
many hams reside, go by as­
sorted names suc h as apart­
ment regulations, townhouse
covenants , d eed restri c­
tions, etc.

Of course, all these rules
are " neede d" to keep un­
sightly struc tures from aJT
pearing - structure s th at
could be co nside red degrad­
ing to the uninit iated ,
thereby reducing property
values. Naturally these rules
were written with yo u in
mind. That is you, the resi­
dent, to protect yo u. I some­
times wonder if these rules
were not written by a landed
gent wh o , h a v ing it all ,
wanted to be sure that all
who did not have it, could
not, and never would.

Well , just to make sure
old Scrooge fa ils again , here
are a couple of anten na de­
signs for the ham who o per­
ates 2 meters ei the r fixed or
portable.

Fixed Antenna

The first antenna is just a
plain 1/2-wave vertica l. It's
made from the foil st ri pping
that is used for window bur­
glar alarms. This material ,
which is glued to window
glass, is availabl e from Ra­
dio Sh ack . While you 're
there getting the foil, pick
up a two-pole terminal
b lock . The block is used
with the window st ripp ing
and provides the connection
point for your feed line.

20," 'O+L
Il>LUEo TO
w ,~oow GL"SS'

Fig. 1. Heti-weve two-mere­
fo il antenna.

The feed line can be RG­
58 for power levels over a
few Watts, down to RG-1 74,
where a sho rt fe edl ine is
need ed that w ill be con­
nected directl y to a hand­
held . If using the RG-1 74, the
run sho u ld not exceed 10
feet .

The e le m e n ts a re 20
inches to begin with , a nd
mu st be trimmed for low swr
(see Fig. 1).

Pla ce a good VHF swr
bridge in the transmi ssion
line at the transmitter. Key
the transmi tter in the midd le
of th e b and , say abou t

• STUT ..T 20'.

._ sa.DII' ~ nED L'OO(
$ ",EI.O m U'DII"OIO
.... '0

'(lOL"£

Fig. 2. Haff-wave two-meter
f lexib le antenna.

146.000, and read the swr. It
shou ld be more than 3:1 .
Then tri m l IB inch from both
fo ils (from the ends that a re
not connected to the termi­
nal bl o ck ). Now ke y t he
tran smitter again; the read­
ing should have gone down.
Repeat thi s process until the
readin g is below 1.7 :1 ,

When 1 .7:1 is rea ched ,
key the tr an smitt er at
144.000 and note the swr. If
the swr is above 2:1 at the
low e nd, trim another l /B
inch from both foils and re­
check the swr. The object is
to have an swr below 2:1
over the entire band.

Portable Antenna

For portable use , this ve r­
sion is built from coax ial ca­
ble and can be ro lled up and
put in your jac ke t pocket.
The antenna, often referred
t o a s a " hypo d e rm ic a n­
tenna," when in solid form
fo r use on the lower ba nds
such as 10 or 15 meters, is
prope rly ca lled a coaxia l
ve rtica l antenna. The p ri ­
m ary pur po se of the an­
ten na is to give the traveling
ham a good rad iator fo r use
with his hand-held .

The antenna and feedli ne
are one piece of RG-5B and
should be 6 to 10 feet in
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WHAT'S REALLY HAPPENING
IN HOME SATELLITE TV?

STV,. /OnSat ··
P,O. Box 2384 . Dept. PS
Shelby, NC 28151 -2384
Subscription calls only

Toll Free 1·800·438-2020

-the best in satel lite TV programming.

* Weekly Updated Listings* All Scheduled Channels* Complete Movie Listing* All Sports Specials* Prime Time High lights

• $39.00 per yr. (52 weekly issues)
• $ 1,00 for Sample Copy

If you already have a dish, then you need

SATELLITE
TELEVISION

,. M A G A Z I N E

A monthly of 1DO-plus pages, has all you
need to know about where to find equip­
ment, how it performs, how to install it,
legal viewpoint, & industry insights.

MONEY BACK GUARANTEE if not
satisfied (subscription orders only) ,
Keep fir st issue With our comp liments ,

• $19.95 per yr. (12 monthly issues)
• $ 2,00 for Sample Issue

Send this ad along with your order to:

Visa® MasterCard® accepted (sub­
scription orders only) , All prices in US
funds only. Write for foreign rates.

146.000. The swr will be over
3:1. At this point. trim 1/8
inch from the radiator and
repe a t t he tes t pro c e ss .
When the swr d rops below
1.7:1, you have completed
the testing. If you cannot get
the swrdown t01 .7:1 , trim 1/4
inch from the botto m end of
the RC-8 braid and recheck
the swr.

After the trimming is com­
pl eted , apply heat shrink
over the so lder po int (center
o f the rad iator). Th is w ill
look neat and will protect
the connection .

Thi s antenna works par­
tic u la rly we ll whe n hu ng
from the curtains in a motel
room o r from a branch of a
tree . The antenna c a n be
rolled up and tucked away
when not in use.

I ha ve not delved into
heaps of radio theory since
these are su p posed to be
e asy projec ts . Ju st foll ow
the instruc tions and you ' ll
have working antennas that
will perform like bandits.•

CeCo

Call Toll Free 800·221 ·0880
Tube s

3·4OOZ $85 .00 7360 $10.00
3·5QOZ 85.00 7735A 27.50
4·4ooA 80.00 8122 110.00
4CX2508 55.00 8156 12.50
5728 42.50 8843 82.50
e11A 12.00 8844 26.50
81 3 30.00 8873 175.00
6'468 7.00 8874 195.00
6360 4.25 8877 495.00
68838 6.75 BOOB '2.50

Semiconductors
MRF 245IS0 1416 .$30.00 MRF644 $23.95
MRF 454 18.95 SO'088 19.95
MRF 455 13.95 2N3055 . . . . . . . . . . .75

2N60B4 12.50
RF Connectors

PL259 101$4.95 M35B 2.50 ea .
PL25B l0IB.95 M359 1.75 ea .
UG1751176 10/1 .60 Type " N" Tw ist on
UG255/u 2.50 ea. (RGB/u) $4.75 ea.
UG2731u 2.25 ea. Minimum Order $25.00

Allow 53.00 min. tor UPS charges

length . Install a BNC con­
ne ctar at o ne end of t he
feed line (or whatever con­
nector your HT uses).

Now carefu lly remove the
outer sheath and bra id from
the last 20 inches of the re­
maining end, now ca lled the
radi ator. The shea t h a nd
braid will be discarded . Cut
24 inches of RC-8 and ca re­
fully remove the sheath and
braid . Sli de the bra id over
the end of the rad iator and
solder as noted in Fig. 2. Dis­
card the sheath.

Now stre tch the braid out
as much as possible and trim
it to 20 inc hes in length .
Tape it in place. Attach a
nonmetall ic hook to the top
end of the radiator and han g
th e a nte nna in a lo cat ion
where it is free of obstacles
for at le a st 24 inch e s . It
should be vert ica l, or nearly
so. A good place might be
from a cei li ng light.

Place a good swr bridge in
the t ransmission line and
key the t ra nsmitter fo r

Your Ham Tube
Headquarters!
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George M. tWlng ~\'A8WTl

PO 8m 501
CheboY/oliln M14971 1

The Snake with LED Eyes
A tall tale from the Antlers - where the

decoration is strange and the stories are even stranger.

thou ght a t first the kid was
liste ning to the bubbles
fi zz ing, but then I saw a
VHF rubber duck ie coming
out of a BNC connector in
the center of the can lid,
and I knew this was the
righ t sort of aud ience for
one of Bi ll's yarns , Sure
enough, he took another
big pull on that oversized
807 and sta rted fight in

" New stuff at the paper?
Well , you might say that.
About three or four weeks
back , we were having one
of those reallv terr ible. no­
news days, you know, when
the re ' s no t hin g o n th e
photo wire but pictures of
cute chi ldren making snow­
men. and a giant icicle at
so me co llege dorm in
Houghton is fr ont -p age
co py. Tim Gallock was
walking around with his
stomac h out and his cheeks
puffed, doing l ou Grant
Imita tio ns. One of those
days . Ma ry Chen KH6DO O
comes into the office and
tell s me we have a special
assignment. Now this is a
little scary. because while I
like working with Mary and

•

-

•
•

\

as needed The waitresses
brought food and a couple
of large pitchers of dom es­
tic beer. Toml inson took a
deep drink , cl ea red his
throat no isily, and loo ked
around . O ne of the new­
come rs was ho lding a Tooth
lage r beer can to his left
ear, listening inte ntl y. I

\""""\ .

••

of the border, came in a few
minutes later with three or
four kids from a night class
in computers that he was
teaching. They pulled the
next ta ble out from Its usua l
pla ce unde r the st uffed
moose 's rump on the ce il­
ing and pushed it up to
ours, dragging a long chai rs

I t was a qu iet Friday
evening more than a

month from the St. Patrick 's
Day craziness . and I was sit­
ting at my favorite table Ur1-"

der the canoe at the Ant­
lers. liste ning to some VE3s
chattering o n t he loca l re­
pea ter an d sav o ri ng an
oversized can of Austral ian
beer. Bil l Toml inson, a local
newspaperman who also is
a ham, came in with a cou­
ple of cronies from the
Coast Guard base. spotted
the empty seats at my table,
and sat down. He motioned
for two m ore of the jumbo
8075. and while the two
other fe l low s were o rde ring
giant Pa ul Bunya n ham­
burgers, I quizzed him on
how things were down at
the office. how was the new
rig-all the usual trivia He
was givi ng body la ngu age
signa ls that fa irly shouted
that he had anot he r outra­
geous adventure to re late ,
bu t he was being cagey,
wa iting for someone to
coax it out of him.

Rolly Macksohn, presi­
dent of the local repeater I knew th is was the right sort o f audience for one o f Bill's
group on the Michigan side yarns.
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" . we all mer at the shack: Mary and her beau ...
and myself. "

she 's utterly gorgeous, she
also ha s this NHl-forward
boyfrie nd who is insa nely
jea lo us and ha s more st itc h­
es in his face from fights
than my word processor has
failu re modes.

"Anyway, she rea ll y liked
a piece I d id a few months
back o n those want ads
claim ing you ca n make
hu nd reds of dollars an ho ur
stuffing e nvelopes fo r some
compa ny. It was a real ly
fun ny expose. The reade rs
loved it, and I'm still getting
junk ma il like yo u wouldn't
believe. We decided to go
afte r the want ad s again,
this t ime t he ones in the
back of the mystery and sci­
ence fi ct ion magazines ad­
ve rt is ing ' Beautiful Puerto
Ri can girls desperate fo r
American Boyf riend s: and
the o nes sell ing a ntigrav ity,
200-mpg ca rbure tor sec rets,
and UFO photos-stu ff like
tha t.

"We div ided it up, Ma ry
taking the mail-orde r girl
racket first and me go ing
afte r the crac kpot inven­
tions, then we'd switc h off. I
had a blast at fi rst , sendi ng
off the newspaper's stamps
and petty cash to a ll those
ads A lot were thi nly-dis­
guised py ramid o r cha in le t­
ter gimmick s, o r routine
automot ive mousemilk that
proba bly wo uldn't act ua ll y
wreck your ca r's engine, but
wouldn 't give you any mir­
acle mileage, eithe r. Then I
ra n into an ad that was re­
peated in a ll the magaz ines
pr inted by a big publishing
house; it mu st have been
so ld as a pac kage dea l. The
ad said :

Tired .. IlonetI~

OutI-K_..........

R_~ouR~

_ Tho>tt<, R~"" ot Hand

Try Our Compute<izl'd ID

And COII-f ..... K ~

And eM< T"""" Rf T.n.-v.

~()l' wwll......'

Sftld \ 19 9'5 tel W..-l Ntot Inc

e..- Anl<lN 1I5W2

~ II«k .. .I) [);rvs

It Ncl. Dool~'

"This one real ly had me
wondering. This was not, I

repeat not, a n amateur­
radio magazine, but the ad
wa s plainly a imed a t us
hams. Al so, forty bu ck s was
more than the usua l petty
amount the pape r had au­
tho rized. I had to argue for
a few minutes with Fenton,
the guy at the city accounts
des k, but he finall y agreed
to go a lo ng with it as long as
we pa id by check and ke pt
a ca reful record. I was
afraid that the ad would
turn out to be just mislead­
ing, not dow nrig ht c rooked ,
a nd that I'd get some
hast ily-put-together bag of
junk lCs tha t might ac tua lly
act as some kind of d irec­
t ion fi nder or ca ll book file ;
the ad was, afte r a ll, a litt le
confus ing.

" Th re e d ays after I
d ropped the check in the
mail, the UPS va n delive red
three big ca rdboard car­
tons, each of them maybe
the size of a DX-100. Mary
and I cleared out an o ld
meet ing roo m ove r in the
printing pl ant and la id the
stuff al l out o n a big con­
fe rence ta ble . Half the bulk
of the packages was those
p last ic foam pean uts they
use fo r packing, but there
wa s a lso a manua l the size
o f a Gra nd Rapids phone
book and one heckuve lot
of parts .

" The re was a mo ther­
boa rd , a fancy aluminu m

card cage, a power supply
that cou ld have run a size­
able linear, and a dozen ci r­
cuit boards, al l crammed
wit h e xpens iv e- loo k ing
parts. I began to sme ll a rat
the size of Sumatra. The re
mu st have been a couple of
tho usand doll ars worth of
pa rt s there , fancy CMOS
compute r ICs, hu nd reds of
gold sockets and prec ision
trimmers, and this o ne mon­
ster chip: a slab of what
looked like solid sa pphire
the size of a playing ca rd
and a quarter-inch th ick.
Any of you ever see a
1014-pm DIP so cke t be­
tore! "

The re w er e seve ra l
laughs and shakes of the
head a round the tabl e . Sev­
e ra l jumbo baskets of fries
were be ing passed aro und ,
and more pitc he rs of beer.
A half-do zen other regula rs
had come over to the tables
from the corner, over by the
st uffed bo a constrictor wit h
the l ED eyes th at light up a t
closing time . The crowd
was beginning to get in t he
way of t he wai t re sses ,
though they didn 't seem to
mind . Bill accepted a fre sh
cannister of Aussie brew
fro m somebody, refilled his
glass, a nd continued.

" It took us three days,
working al mo st fuJI time, to
assemble the blasted thing .
The ma nu al was prett y ex-

•
•,
•••,
••
•

plic tt as to how th ings
plugged to ge ther, but I st ill
was having trouble figur ing
out exac tly what it was sup­
posed to do. Also, I was
worrying about spend ing so
mu ch time in a secluded
room with suc h a n att rac­
tive YL I finall y invited the
boyfriend with a ll the scars
and her both out to dinner
and over to the plant after­
wa rds. He turned out to be
a pre tt y nice guy, a VE2
from so me place near Mon­
trea l, and a compute r fre ak
to boot. He was fasci nated
by the giz mo and helped
me hau l a ll the hardware
over to my shack for the first
on-the-air test.

" The nex t morning wa s a
Sa turda y, a nd after a pot o f
coffee a nd lot s of blueberry
pa ncake s, we al l met at the
shack Mary and her beau.
two guys from t he news­
paper, and myself . First we
ran coax to two antennas
The inst ruct ions required
two vert ica l ante nnas at
least a quart er-wavel ength
lo ng o n the lowest freq uen ­
cy to be used . Another plug
ra n to o ne of those flat
memb rane keyboards like
they use in the cheaper
home co mpu te rs , and
another cable ran to the
UHF input jack o n a TV. I
hooked it up to a big color
conso le that I had been fix­
ing for a neighbor.

" When we turned on the
power , a who le regu la r
questionna ire appeared o n
the TV sc reen, wit h blanks
to be filled in by typin g on
the keyboard . I wa s begin ­
ni ng to worry. Obviously,
there was a lo t of expensive
computer stuff here, and it
was goi ng to rea ll y hit the
fan when those people in
Arizona real ized tha t they'd
sent it to me by mistake for
forty bucks .

"The qu estio ns on the
sc reen were really de tail ed,
but they made sense, sort
of . I typed in the model
nu m be r of my rig a nd
plugged t he cables provid­
ed into the antenna, vfo.
and head phone jac ks. Next,
the sc reen demanded the

73 tor Radio Amateurs • MaY, l985 25



" ,and there 's this little cartoon picture of a weasel sitting
on an ant ique radio."

•
exact lati t ud e and lo n­
gitude of the antenna array.
the spacing, and the exact
length of the coax to eac h
in mill imeters. W e l l, it so
happens . there ' s a su r­
veyo r's bench mark in the
co rner of my lot, so that
wasn't ha rd. and Steve, the
VE2, vo lunteered to go out
in the freez ing cold wit h a
measuring tape. While he
was getting the measure­
ments, I w armed u p the rig
and then tuned to zero bea t
on WWV. just as the in­
st ruc t ions said , Steve soon
came back in with the
measu rements req uired .
an d we had some more hot
coffee while Mary typed
the numbers in.

" Next came the phone
connectio n. I was a little
uneasy about bringi ng Ma
Bell into the picture. but I
did as the instructions said .
I plugged the little modular
jack into the wa ll, piggy-
back wit h the re gu lar phone
cord . Then J dia led the to ll ­
free 800 number in the man­
ual . There was a se rie s of
clunks and bee ps, a nd then as I rotated a knob. I tuned
another dial tone , I dia led to the twenty-mete r phone
the second number, thi s band, and sure e noug h, the
time using the touc htonev signa ls on the d isplay in-
pad on the flat keyboard. creased and decreased in
There were more beeps a nd strength, just like swingi ng
clicks, a single ring, and a beam. The box was elec­
then a stra nge , robot voice tric a ll y rot atin g the lo be of
that sa id, 'Good mo rning. the a ntennas without phvs-
Password, please: ically moving any parts,

" I typed in the che tac- " Ce rt a in ly thi s gadget
ters. 'WSl NET. CO M' on the was worth more tha n a
keys, and there was a final mere fo rty buc ks. It was
click . The color scree n a lso one hec kuva d irec tion
spra ng to life, the question- finde r, and I re so lved to
na ire replaced by so me- write a nice letter to the
thing o ut of the co ntro l people at Weasel Net to
pa nel of a movie spacesh ip apolog ize fo r ha v in g
I tu ned the knob on the rig thought them charlatans .
slightly and realized that The newspa per expose was
what I was seei ng was a n in- out, but perhaps I could se ll
credibly detailed panorern - an a rt icle to one of the ham
ic display of the whole HF or computer magazines a nd
spe ctrum, The bands we re get in a free plug for so
displayed in different col- dese rving a compa ny .
o rs. and the e xact ce nte r " As we sa t in the shac k,
frequency of the receiver tuning across the band, 1
passband was displayed in ran into one of those very
video nu m bers ne xt to a situations that the ad had
vertical cursor that moved mentioned , I had been lis­
as I twiddled the dial. Not tening to o ne of those man­
only that. but there was a time mobile nets on the
com pass heading in the up- high e nd of twenty, watc h­
per left co rner that c ha nge d ing the va rio us sig na ls
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c heck in from diffe rent
par ts of the OX world . Steve
showed me the contro ls
that expanded t he scale of
the panoramic di splav so
that ten kHz or so was
sp re a d over the w ho le
sc reen, and you cou ld see
in detail the speech vnve­
lope 0 1 ea ch sta tion. Sud­
denly so me clown was right
on to p of them, ca lling 'CQ
contest, CQ co ntes t: over
and over aga in. It was pret ­
ty obviou sly delibe rate
ja mm ing, as the lid never
o nce gave his ca ll sign, a nd
once or twice wise crack ed
bac k a t the net control sta ­
tion who asked him to QSY.

" I could tell that the
signa l was coming from the
so uth, proba bly ski p from
so ut hern c,t'orgid or f lor­
Irld , and I had a tairlv good
hl'a n ng o n the com pavs
dis plav. I asked M.uv how
I W ,l S supposed \ 0 1-;('\ a
n-al fi x 011 ,l sign,11 She
showed me how to use a
light pen to tag the par­
tic ular waveform of the
Q RMing signal a nd touc hed
a button, The signa l turned

a bri ght orange on the
scree n a nd stayed that col ­
or even on successive tra ns­
missions, Next, I typed in the
comma nd that Steve had
found in the manual :

'A:WSl NET.PAN>
WSlNET .ROF[VY

"The pa nada pte r di splay
disa ppea red , a nd t h e
screen was filled with hex­
adeci ma l num bers. The box
plugged into the sti ll-ope n
phone line beeped and ker­
chunked. a nd there was a
long blast of what sou nded
like high-speed Teletvpe" : a
lot of information was com­
ing in fro m somew here, The
nu mbers on t he sc reen were
replaced with a beautiful.
four--color map of a residen­
tia l suburb and a latitude
a nd longitud e display right
to the second in the upper
r ight-hand corner . This
apparentl y was the so urce
of the QRM. The US Geo­
detic Survey num be rs in a
corner of the screen a l­
lowed us to identify a sub­
urb of S1. Petersburg, Flori­
da, a nd a fuzzy red c ircl e, a
bloc k or so in d iameter,
showed the source of the in­
truding rf .

"Ste ve. who had been
leafing Quickly through the
manu al al l th is time, typed
out the c ha racters:

WSlIO.OIR '

The picture shifted to what
loo ked li ke one of those
sate llite o r high-a lt itude U2
photos, b lown up until it' s
just a trifle fuzzy . You
co uld ju st make out the cor­
ner ho use in the block that
had been c ircled on the
map. After a few seconds. a
new ve rsion of the picture
was written slowly on the
sc ree n, one line at a time
like a slow-sca n TV fra me
or o ne of t ho se NASA
photos of Satu rn. After a
few passes. the picture was
greatly improved. thoug h
still at the sa me scale. Now
you could c lea rly make out
the deta ils of the large ,
ranch -style house , an
Oldsmobile To ronado in
the d riveway, and a large
t riband beam on a towe r in
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" . sc me of you th ink I
ma de t he whole lh i ng

"up ,

,
the backya rd. The righ t­
hand margin of the pictu re
had a pr inted li sting, ad ­
dress and phone number,
and a fa csimile of an ama ­
teur-radio l icense made out
to one Wilbur Glemp, 1524
Brightwaters Boulevard NE.
St. Petersbu rg. This was a p­
pa rent ly the locat ion of the
lid who was sti ll ca lling 'CQ
contest, CQ contest. any­
body out there for another
contest! ' over and over as
we listened.

" Steve showed Mary an­
other list ing in the manual .
and she typed it in . The pic­
ture, which had been in
sl ight ly fuzzy color, now

sw itc hed to bla ck and felJow sitt ingthere inaloud
white, but wi th greatly irn- shirt with a microphone in
proved detail. Several more o ne hand and a can of beer
passes with the compute r in the other wasn't just a
enhancer d idn't do much to clever cartoon dreamed up
improve the resolu tion . The as a gag by the Weasel Net
telephone l ine beeped and folks out in Anzonav The
warbled some more; I won- ham li cense looked gen-
dered just where the heck uine. but I was surprised to
all this in format ion was see that it was one of the
coming from. A weather new two -letter pre st ige
satell ire pe rhaps? Ol d cal ls. The rest of the p icture
cartographic photo s? It was didn 't qurte j ibe, either. The
hard to say. house was obviously in a

" 1 had one of t hose big nice neighborhood, ri ght
magn if iers on a pantograph across the street from Tam­
arm on the end of the work- pa Ray, wi th yachts, expen­
bench I turned off the little sfve cars, and lovely Span­
flu orescent l ight and posi- ish-sty le homes all around.
t ioned the lens over the TV W hy would somebody who
sc reen, Now I could just had it made be hassl ing a
barely make out a man regular traffic net that was
seated at a table in the eminent ly useful and con­
pat io beh ind the house in st ructive!
Flor ida. There was a ham " I dec ided to tr y an ex­
stat ion laid out on the perimenl. I pi cked up the
tab le, three boxes, and phone and dia led the Her­
what looked l ike a linear on ida number on the screen,
a li t tle cart . You cou ldn 't As the number rang, the
quite tell if the rig was a jamm ing voice, w hich had
Collins S-tine or some other been chant ing ' Rotten can­
kind of rad io. partly be- tests, rotten contests, rot ­
cau se of the fu zziness of ten , rotten, same o ld con ­
the scan lines on the color tests ' broke off, said,
TV and pa rtly because of a 'Q RX one, fella s.' and the
fo lded beach umbre ll a on a jerky figure on the screen
sta nd over the table. reached for the phone and

" You could see the man answered it. 'Hello"
at the table move, but it " 'M r. Glernp? ' I said,
was a trifle jerky, some- " 'Yes!'
where between true slow- "<You p robab ly don't
scan and early Project Mer- know me, but my nam e is
cu ry ast ronaut film s in Tomlinson, and J work for
speed, Th is wa s great, but one of those government
how could I tell that i t agenc ies famous for its ini­
wasn't a hoax and that this uals. I wish you'd cut it out,
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Mr. Glemp. Those fel lows
are ju st doing their publi c­
serv ice duty, and breaking
the law could get you into a
lot of trouble. I'm a ham,
too, and I've got better
th ings to do with my t ime
than sit in a stuffy federa l
court room in PinellasCoun­
ty. Knock it of f. and maybe
we'll work you on the ai r
sometime. 73: And I hung
up the phone.

" The l itt le f igure on the
screen hung up too, turned
off the rig, and started sta r­
ing around in all di rections,
even up at t he satell ite or
c amera o r whatever wa s the
source of the video . Then
he started frant ically d isas­
sembl ing the stat ion, cart­
109 all the boxes one by one
into hi s garage. It was com­
ical and pathet ic at the
same t ime, and I wa s re­
minded of the famous com­
edy routine by Bob New­
har t o r Bill Cosby. o r w ho­
ever it was. about the littl e
b ra t who answer s t h e
phone, and the man cal li ng
says he's Cod and warns the
kid not to hang up

" I spent the rest of the
day playing w ith the rig,
and you 'd be surprised how
ma ny people do their ham ­
ming outdoors where they
can be seen, I li stened in on
a famous ham on a tiny
South Paci f ic island whi le
he t inkered with hi s new
sola r- po w er pla nt , Bo y
Scouts gathered around a
pup tent porta ble on a
mountainside, even a love­
ly Yl who checked into a
CW traffic net wh ile sun­
ba thing in pri vacy (or so she
thoughtl) beside her swim­
m ing pool in Cal ifornia .

" There weren't reall y
that many l ids breaking the
rules; most hams reall y are
pretty well -behaved, and I
j us t d idn 't ha ve the
stomach to turn the th ing
on eleven meters. A halt ­
hour trying to copy the
code practi ce f rom W1AW
was bad enough.

" The following Monday,
I had the guys in the shop
p r int up so me off ici al ­
looking pink-paper forms,

all covered with eagles and
lightning bolt s and impor­
tant-looking seals, and I had
a friend who lives in lang­
ley, Virgin ia, mail out a
batch or two to deserv ing
idiots as a fr iend ly warning,
and the QRM died down
amazingly for a while "

" How about the ker­
chunkers! " the kid with the
rig in the beer can inter­
rupted Bill . " W as the thing
any good on VHF?"

" It su rely was, but, of
course, there were limi ta­
tions . listening to the ou t­
put channel of a repeater
didn't do any good, you had
to be able to hear the signal
direct, and th e setup wasn 't
exact ly very portable, I sup­
pose we cou ld have built it
into a v an and dr iven
around w ith a mobile tele­
phone link and a w ho le lot
o f surveying gear, but it just
didn 't seem all that practi­
cal . Then, too, your average
repeater kerchunker gives It
only an occasional hit fo r a
seco nd o r two, w h i c h
makes him pretty hard to
pin down. I suppose in the
case of frequent. extensive
jamming by a real com­
mode-bra in, or in the case
of c l andest ine rem ot e
t ran smi tt ers d el iberately
planted as a challenge to
the repeat er sponsor, the
thing wou ld have been
worth its weight in IRe s. W e
don't have any of that sort
of crap around here, thank
Cod, It's not l ike those
stor ies you hea r about
California,"

" A men You said it,
ma n Su re ' n u f f ..
There was murmured as­
sent from around the table .

" Hey. Bill." Ro lly broke
the sudden silence that had
f a llen, accompanied by
several members o f the
group signali ng fo r more
beer and fr ies. " You stil l
have that marvelous ma­
chine? I'm certain most of
the fel las here would love
to get their hands on that
sort of fancy hardware and
do their little bit to help
promote law and order on
the airwaves." There was



6012 W. 34th St.
Houllon, Teul n092

(713) 957·5140

NAMPA SATELLITE SYSTEMS, INC.

TWO LOCATIONS
312 12th Ave. So.

Nlmpl , Idlho 83651
(208) 466-6727

1·800·654·0795
For Service ONLY (208) 467·3204

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

FOR MORE INFORMATION CALL 201-466-6727

EACH OF THE FOLLOWING SYSTEMS CONSIST OF: Receiver , 100' LNA, LN8, Dr LNC , Wilson MO-9 Dish ,
100 A. Clble PIck, LNA CD.er, PoIormlllc I FoedhDrn, NSS DI.h Drive, All Connectors & In.tructlons.

Uniden UST 3000 Sys. $1472
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Little Wil by Wilson $ 899
Boman SR1500 System $1133
Boman SR2500 System $1833
MIA Com H1 System $2082
MIA Com T1 System $1982
Sigma Mark 2A Sys. $1133
Sigma Mark 3 BL Sys. $1362
Sigma Mark 5 BL Sys. $1433
STS MBS-SR System $1512
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Wilson YM400 System $1242
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Drake ESR 240 System $1542
Drake ESR 324 System $1392
Luxor Mark II System $2008
Maspro SRS System $1692
Dexcel 1300-01 System $1543
Dexcel 1200-01 System $1293
Dexcel 900-01 System $1178

PM 9' Dish $ 60
PM 10' Dish $140
Prodelln 10' Dish S4DO
Ringer II ' Mesh Dish $300
Mlgnum 12' Dish $400

OPTIONS with system
85' LNA $ 80
NSS Memory Tri cker $100
MTI 2100 $225
MTI 41 00 $345
HOUl ton Tri cker IV $325
Houston Tricker IV + $425
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more muttenng and wide- volunteers to help police
spread grins; people could the spectrum, maybe the
see It coming military. or even so me t or-

" Ahhh, Rolly. would that eign power was Involved
I did! " You could see the An array of hundreds of Hf
wheels grinding as Bill Tom- rece ive rs a ll spread across
linson tho ught up his e x- the w hole cou nt ry a nd a ll
cuse for not being able to tied toget her wit h comput­
produce the marvelous rna- e rs and phone lines is a pret­
ch ine . " I kept thatli'l rascal tv powerful piece of tech ­
for about three weeks, and nologv. Maybe 1was un just­
by the end of that period, lv paranoid. but a number
the-re was a noticeable of little- things began to
nadir in stupiditv on the-low really bother me.
bands. anyway . tr's still " First off . that phone line
down a bit , to thi s day. Then was open all the time. both
1 began to get a lill ie para- wavs. My regular phone still
noid . I ke pt wonderi ng who worked okay. but every so
was beh ind these Weasel often. I'd pick up the hand ­
Net fe ll as, a nd why any- set late at night. say. a nd
body wou ld lay out the there'd be st range clic ks
money and engineering ta l- and fun ny teletype noi ses . I
ent to set up al l that equip- neve r got any extra phone
ment. all over the country . bill s. but still it bugged me.
There had to be hund reds, And then I'd go into the
maybe thousands of those shack and find the doggone
ma chines , and sa t e l lite ng on.whenl swo re thatl'd
links and heaven knows turned it off the night
what else. Who stood to before, or I'd leave the
profit? The government. the shack for a while to get a
CIA, who? Maybe it was a cup of coffee or a n 807, and
sneaky way for the FCC or I'd come back a nd find the
somebody to get a lot of d ia l on the rig set on a dif­
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ferent frequency. One time
I was working this G3 bud­
dy on ten-meter phone, ear­
ly in the morning. my time.
That ding-blasted Russian
woodpecker comes on with
Its doggone pockets -pock­
eta noi se, and I thinks to
myself, I'm gonna se e
whe re that so-and-so rea lly
comes from. whether it' s
RUSSld. or Iran, or whr-n-v­
er. So I wont through that
whole r o u tine. lik e I
did that nme with that
Clemo turkev In Honda O n­
lv , \\ hen I t vped that
'W Sl NI I ({Of co m ma nd
in to t he ma c-hine . t he
scree n turns bright red, and
a printed nonce appears
that says . 'Sorry. but we a re
not allowed to divu lge that
QTH at this t ime. Thanks
fo r the good effort, and
ha ng in there, OM!' a nd
there's this little cartoon
picture of a weasel sitt ing
on an antique radio.

" Fina lly, 1 dec ided that
enough was enough. I took
the rig a ll apart, c lea r down
to its component boards
and modu les, making care­
ful photographs of e very­
thing a s I went. Then I ran
that whole manual, every
last page of it. through a
Xe rox mach ine at work, two
copies of eve rything. and
gave one set to a friend to
put in a sa fe place. Then I
boxed the whole thing up,
went down to the post of­
fice, and se nt it back to Ari­
lana. insured a nd return H.' ­

cerpt requ ested The very
next morn ing, I received my
original c heck back; It had
never even been cashed ! I
fo und e nough other stuff in
the sc rewy wa nt ads to do a
fai rly humorous piece fo r
the pape r, Ma ry did a sep­
arate. serious article about
the mail-order Orienta l and
l at in American bride agen ­
cies; it turns out that just
l ike ma ssage parlors, a
good many of them are per­
fectly legit, though the y
tend to adve rt ise in a sli ght­
ly sleazy, suggest ive tone to
keep the cards and letters
coming In Mary and Steve
are go ing to be married

right after the Stanley Cup
playoffs, and they a re a l­
ready planning to generate
lots of harmonics . Those
o ld jokes about non ­
Ca ucasia n hockev players
may not be very funny in
another twenty years or so.
Ooops. there goes last
cal l! "

The re was a cacophony
of be lls. gongs, vrren s,
stea m whi stles, a nd gu n
sho ts as the clock over the
bar lit up for la st call , The
eyes on the sna ke lit up, and
the stuffed grizz ly bear
ca me out of the women's
washroom o n its roller
ska tes and rolled up to the
bar making tinny growling
noi ses , The bartender pat­
ted the bear and threw a
couple of switches behind
the cash register. The bea r
rolled a round the room.
growl ing more, and rol led
ba ck into the women 's
john.

Bill got up to go, He took
a handful of 5" x 7" photo­
gra phs from his inside coat
pocket and tossed them on
the table next to a pyram id
o f Australian beer cans.

" I realize some of you
probably think I made the
whole thing up, just so I
could mooc h a couple of
free d rinks while I to ld you
a bunch of lies. only of
course you 're too polite to
say it. Here you go, look
'e m over , I've got plenty
more prints Good night! "
a nd he walked out the door.
du cking his head to miss
the stuffed coyotes and the
airplane propellers hanging
from the ceiling , Two guys
I'd never seen before got up
from a corner table under
.in old Im h Ildg and {ol­
IO\\'I 'd hUH ou t,

II1l' r{' n-allv wvre verne
beautif ul phot o ... ot fancy­
looking eh-c tromc gt'd f . but
conu-bodv ...PI the-m down In
.1 puddle 0 1 vpdh-d Fosters
all the tdh ll'. and t hev
sudd e nlv Ill/I'd . <rncked .
<m el tu rned hl.u k I'm go­
mg to a-k B. ll lor d co uple
01 t hose l>.l ...... words a nd
phollt' num ber .., Ilt'xt tune I
W t' him ,.
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eoceters. . Culfenl Drain: 250mA. (approxJ e sccessooes: 1 BNC/M ·adapter, 1 Cable with BNG
lermmal$ _ Omert$lOl'l$ W 146" H 51 )( 0 225(ITVTl)

RF·1030 UP CONVERTER

SX-400

RF·50BO DOWN CONVERTER
500 - 800 MHz RF converter for SX·400
. Bar.os:· MAIN <to cover 26·520 MHz with SX· 400) ·500-600 M Hz ·600~700 MHz ·700~

tlOOMHz . AUTO (Automatic control of RF·5080 with an external computer, etc.I . FrequencleS
shown in $X:'4OO display : 300MHz b,o.rer between s00-600MHz. 400 MHz lower between 600­
700MHz, SOOMHz lower between TOO -800MHI. • lndIviclJal Band Swltches and LED eoceters.
. Currenl Ora,n: 250 mA (approd . Accessories : 1 BNGII,Htdapter, 1 Cable Wllh BNG lermln8ls•
• cureescos W 148" H 51 " D 22S(nvn)

100KHz - 30MHz RF converter lor SX·400
• Bands' (1) looKHz_ 1MHz. (2) 1-2MHz:, (3) 2_ 4MHz, (4)
A -6MHz, (5) 6- 17 MHz:, (6) 17 - 3OMHz .AUTO (AutomatIC confOl
016 bands 01 RF·l030 WIth an eldema! <XlI1'1JUTer. ere.I . F r~

ces shc1MI in $X.4QO displaY ' SOMHz: higher on al bands than the
eecceoces received. • ll"IdMO.JaI Mode Switc/'leS and LED Ifl().
caters : AM, USB. LSB, ON. AUTO. CW hiler (optlOMl) r~ired /of
CW receplion . AUTO- Aulomatic Control ot modes 01 RF· t030 with
an eoener computer, ere. • Band SwilCh and LED Band roocaters,
Squelch Control. RF An., AF Gain cower Delta Tuning, IF ON/OFF
Switch. NB (NOise Blanker) Switch. • Current Drain: lA (appro~J

• Power $L(lpIy Unil P·1A (~tiOOal) required lor RF·1030. • sccesscees : I BN(;· M·adapler, 2 Cable
w~h BNC le'1TWla1s . DmensionS W 300" H 90 " D.2331nvn)

ACB-300 ANTENNA CONTROL BOX
Manual and Automatic antenna control system lor SX·400 series RF converters
. Indlvidual Band Swncfes and LED Indica ters: 1030,5060,6014, t4GHz UP (tor receotco 0'
1,4GHz above) AUTO (Automatic control 0' antennas 'or RF·l030, RF·5080, RF·6014 and lor
MAIN scanned . Current Drain : SOmA {aporox.} e Accessones: 1 Cable wilh BNC terminals
• Dimensions: W 148" H.51 "D 225(mm)

26 - 520MHz General Coverage SCanner
e w oer Coverage (looKHz-I .48Hz or above) With RF converters
(optional), . Computer controlled memory channel e~pansion

(unl imited) , High ·Speed reprogrammirn;l, Record of Frequenc ies
and Time, and all functions remote controllab le wil h RC·4000
tntertace (optional). • 20 memory channels, Momentary recall ot
any memory channel . Continuous normal and limit search Without
interruptions by birdies . Stop Mooe SwiICh tor scan or search 01
ITlClttIlated Signals . Ouick search of the mosl important Irequeocy
wllh Priority e Selectwe FM NarrowIWde Switch lor FMITV
Iistemflg . Varlable Delay Cont rol (0 _ 4 sec.! . Current Drain: l A
( appro~ ,) . Dimensions W 300" H,90" D,233{mm)

C·4000 DATA INTERFACE Control of SX·400 series SCanner and RF Converters through Computer.
• Direct system lor NEC M01A computer . High·Speed Reprogramming ot 20 channels. • Scan ot unlimited channels stored in computer, • Record 01Pre.
ouences and Time 0' signals received. • Automanc Control ct Bands and Modes ot RF converters and ACB·300.

-fA REGULATED POWER SUPPlY UNIT . 1A _ AC 120V (220V. 240V. rcov available) 10 DC 138V.DimensionsW 90" H 60" 0 ,135(mm)

"- - -:c-=--=:---Cc-::-c--C--:--::-::::::-:::::=::::,--- - - - - - --- - --- - - .Design and specilications &.O/fCl 10 change WIthout notice.

].l L J .I.C.l.·l.A. CORPORATION, A sLbsiOOry 01Japan IrdJstfles ce, ltd Tokyo.JAPAN
•• • 17120EcM<ards Rd .Cemtos. Ca. 90701, USA Tel : (2 13)926·6727 teex 551588
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Harry D. Hooton W6TYH

1410 Shamrock lane
l incoln (A 95648

Up, Up, and Array
W6TYH's h ybrid collinear will rocket your signal to new heights!

ca use po rcelain spreade rs
have become almo st non­
existent, but a lso because
the long open-wire lines a re
cons ide red unsight ly. Th e
array shown in Fig l (b) uses
the conventional open-wire
tu ned-feeder type of trans­
mission line, a quarter wave­
le ngth long between po ints
X a nd Y. The 4:1 ba lun cou­
ples the resonant c irc uit to
the 52-Ohm line . I used th is
an te nna o n 14 .3 M Hz fo r
seve ra l years with good re­
su lts for medium-di stance
contacts ac ro ss t he USA .
However, the feed syste m
was an eyesore, pa rticularly
to the XYl, a nd the syste m
was changed to allow coax­
ial feed a ll the way up to the
radia to rs.

As mo st ha m s know , a
gain diffe rence of 0.2 d B is
peanuts and will not be a p­
pa ren t in the strength of a re­
ceived signa l. [f the rad iato r
e leme nts are made 180 de­
grees long instead of 230 de­
grees, a tuned circuit ca n be
inse rted at the ce nter feed­
point a nd the 52-Ohm coax­
ia l line ca n be coupled to
this circuit th rough the 4:1
balun as before . It should be
unde rstood di sti nctly that
this ci rcuit is not a " tra p" in
the usual se nse but a para l­
lel-resonan t c ircuit tuned to
t he ope rating freque ncy .
Each radiator sect ion is 180
degrees (ha lf wave) long a t
the operating freq uency.
The construction and adj ust-

If each radi ator e lement
length is increased to 230 de­
grees, the radiation pattern
becomes sha rper in the hori­
zontal pla ne and the gain in
e a c h direc t ion in cre a ses
slightly to about 3.0 dB ove r
that of a half-wave dipo le .

The arra y w ith the two
23O-degree e lements is usu­
a lly referred to as an extend­
e d doub le -zep p ante nn a
and will be found in most a n­
tenn a handbooks. These an­
te nnas ge ne ra lly are used on
the 75- a nd 4O-meter bands
bu t will work well on the 20­
a nd 15-meter band s fo r d is­
tances of up to 2500 miles
or so.

An Improved
Ex tended Dou ble Zepp

Today, most hams prefer
to use coaxial-cable trans­
m ission li ne s m a in ly be-

In the p a s t , the a rr a y
shown in Fig. 1(a) was first
c a lled a full -wa ve, cen­
terfed zepp antenna . l ater,
it was dignified by ca ll ing it
"a pair o f half w a ves in
phase ," or " co ll ine a r" a n­
tenna. In its simple fo rm, it
consists of a pai r of radia to rs
each 180 degrees long, as
shown, and fed at the ce nte r
with an open wire, usually
so me definite num ber of
qua rter wa ve lengths long .
The simple double-zepp an­
tenna has a a bi-directional
gain ove r a half-wave d ipole
of a bout 2.8 dB .
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becomes a simple, rud imen­
tary, bi-di rectiona l beam an­
tenna o r ar ray. Whi le t he
vertical directivity remains
the same as that of the di­
pole. the horizontal directiv­
ity can be concent rated into
a sharp pattern. as shown in
Fig.1 .
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W hen an antenna con­
d uctor is cut for half­

wave resonance at a given
frequency, it is called a d i­
pole. When a dipole is oper­
ated at a frequency twice
that at which it resonates as
a d ipole. its radiation char­
a cte ris t ic s c hange a nd it
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Fig. 2. Coupl ing circuit moved to the center of the antenna. Fig. 3. Added phasing stubs. Center elements may be 230°
long [extended double zepp) or 180° (two half waves in
phase) collinear. See text.

justments in the 3QO.-Ohm·
line stub lengths, make the
stubs about 6 to 8 inches
longer than the calculated
length as described above.
Us ing a grid-dip o sci llato r
tuned to the operating fre­
quency, couple the sho rted
end of each twinlead stub
to the grid--d ip osci lla tor
coil. Prune the length of the
stu b, a ha lf inch at a time.
for the greatest dip ind ica­
tion on the gdo. When each
stub has been ad justed in
th is manner, short the two
stub cond ucto rs together
and so lde r the connection .
Tape with plastic e lectrica l
tape to keep out moisture.

ment of the resonant circuit
will be cove re d in d e ta il
later.

Add ing Additiona l
tae-neg-ee Elements

Jf we add two more e le­
ments to the extended dou­
ble zepp, as shown in Fig. 3,
the width of the ho rizontal
radiation pattern will be re­
duced and the gain in each
direct ion will increase to
about 4.5 dB over a half­
wave dipole o pera ted under
the sa me c o nd it io ns of
height and power inp ut. In
t he pa st , it ha s bee n t he
usual practice to use open­
wire line fo r the q uar ter­
wave phasing stubs. When
constructed from No. 12 or
No. 14 copper cond uctors
and po rcelain spreaders, the
stubs are unsight ly to most
people and tend to w h ip
around in the wind . After a
sho rt time the two co nd uc­
tors are not equa lly spaced
from top to bottom, a nd the
system becomes detuned . If
the stubs are made of good­
qual ity 3DO-O hm line sec­
tion s, t he spacing will re­
main cons ta n t under all
conditions and the append­
ages are not so noticeable.

In the past , it has been the
custom to prune the length
of the stubs to reso nate the
system and produce the cor­
rect phase relat ionship be­
tween the radiator e lements.
If the stubs are made equal
to 246 x 0.82/f, whe re f is
the operati ng freq uency ,
w ith about 6 to 8 in che s
added to the calc ula ted
length, a va riable capacitor
may be inse rted in series

with the stub cond uctors as
shown in Fig. 3. Each capac­
itor can be adjusted for
co rrec t sys te m resonan ce
and phase. The capacitors
fo r a 20-mete r array a re
about 360-pF maximum ca­
pa c itance a nd we re ob­
tained from old tube-type
table-m odel AM rad io re­
ce ivers.

To ad just the capacitors
for corre c t resonance and
phase, I used a battery-oper­
ated portable shortwave re­
ceiver (the C E model 7-2990)
for a f ield-strength meter.
The rece iver is placed about
200 feet (o r mo re) d istant
from the "fro nt" or " back"
of the array and the array is
excited with about 5 to 10
Watts of rf power at the 0 D"
erating fr eq ue ncy . Ha ve
someone watch the S-mete r
ind ica tion on the rece iver.
Make c e rt a in that the reo
ce iver is tuned fo r peak me­
ter indicat ion. Simply adjust
each phasing capacitor fo r
maximum indicat ion on the
rece iver S-meter. Carefully
remove each capacitor with­
o ut di sturbing its ca paci­
tanc e se tt in g. In the lab ,
measure or o therwise deter­
mine the adjusted ce pact­
tan ce of each c apa c itor .
Se le c t a m ic a d iel e c t ri c
f ixed capac ito r of the same
value as that of the ad justed
vari able, Insert the fixed ca­
pacitor in the stub in the
same posit ion as that occu­
pied by the variab le. Check
t he fie ld st rength a s indi ­
cated by the rece iver S-me­
te r.

If you wish to resonate
and phase the array by ad-

the rad ia ti ng sys te m will
never know the diffe rence ,

When I first discussed the
idea of usi ng the parallel-res­
o nant circuits instead of the
stubs, a couple of antenna
expert s in si sted t hat the
tuned circuits wo uld " trap
out" the current to the end
radiator elemen ts and that
the system wo uld no t load.
It you have any dou bts, ad­
just the system as described
later, feed about 25 Watts of
rf power to the system, and
then touch a neo n lamp to
each end of each 18O-degree
radia to r elemen t. The lamp
will light up with equal bril­
liance at all high rf voltage
poin ts.

How to Eliminate The gain of the array wil l
Phasing Stubs be ma xim u m when t he

The pu rpose of the phas- pha se-shift circuits are reso­
ing stubs is to shift the phase na nt at the operat ing fre­
of the rf current and voltage quen c v . To o b ta in the
so that each 18O-degree ra- h ighest possibl e ga in. the
diator sec tio n will be in resonant circui ts should be
phase with that of the o th- made with a high Q. How­
ets. In other words, the rf ever, if the tuned-circuit Q is
currents in all rad iator e le- made excessively high, the
ments must be flowing in the bandwidth o f t he sy stem
sa me d irection at any given will be reduced to about 100
ins t a nt. If you will c heck kHzonthe2Q-meterband.1t
your basic theory of reso- the Q is made rel atively low,
nant circu its, you will find the ga in will be red uc ed
that in a paralle l-re sonant somewhat bu t the array can
ci rc u it , at re sonance , the be operated over the entire
two rf voltages (or the two rf 2o-meter phone band with­
cu rrents)are 180 degrees out out dete rio rated per fo r­
of phase with eac h other. ma nce or an excessive nse in
The rf vo ltages a t the uppe r the 52-0hm-line swr.
end of the stub are also 180 For a high-Q 2G-meter svs­
degrees out of phase with tern. the inductor, l 1, co n­
each othe r. Therefo re: there sists of 3 tu rns of 1/4-inch
is no reason why a parallel- copper tubi ng, 2-1 /2 inches
resonant circuit cannot be in diameter and spaced to a
substituted fo r the stub and le ngth o f a bo ut 4 inches.
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switc h to forward and adjust
the se nsit ivity contro l until
the indicator reads exactly
full scale.

Throw the selector switch
to reverse and rotate C1 fo r
the deepest ind icated null,
o r d ip. If the lowest null in­
d icat ion is no t zero, move
the ba lun o ut p ut connec­
tions toward or away from
the center of the coil, ll . It
w ill be found that the cor­
rect points on the coi l fo r
a pe rfect match (zero re­
flected power) at the balun
input termina l will be very
c rit ica l. The tap ad justments
will affect the resonant fre­
qu ency of the circuit, l1 /C1 ,
and it will be necessary to re­
ad just C1 each time that the
tap positions are c hanged.
The resonant ci rcuit, ll /C1 ,
should be placed in a water­
proof e nclos u re . A large
plastic sheet may be placed
ove r the ent ire assem bly, in­
cl ud ing the to ro ida l ba lun.
a nd tied secu re ly with nylo n
twine.

The arran geme nt shown
in Fig. 6(a) uses a 12-turn coil
made from No. 12 copper
plastic-covered household
wire. The coil diameter is 2
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52-O hm line, a s show n in
F;g 4(b)

To sta rt, turn off the sen­
sit ivity control on the swr
meter and place the se lector
switc h to ind icate reverse o r
reflected powe r. At the
transm itter end, feed a bout
5 Watts of unmodu lated rf
ca rrier to the S2.Qhm line .
The frequency must be ex­
actl y the sa me as tha t to
which the phase-sh ifting ci r­
c uits were tuned . With the
bal un o utput terminals con­
nected as described a bove,
set the swr meter se lec tor

-,,

Fig. 4.

Matching Adjustments

The ante nna system will
be easie r to load if the par­
allel-resonant circuit at the
ce nte r is made relati ve ly
high Q. If II is made from
l /4-inch copper tubi ng, for a
20-meter antenna , it wi ll
co n sist of 5 turn s 2-1/ 2
in ches in diameter, spaced
for a length of about 4-1/2
inches. The variable capaci­
tor, C1, is a l So-pF double­
spaced type re moved from
an old war-surplu s tra nsmit­
ter. The output connections
fr om the 4 :1 b alun are
tapped on Lt . one turn each
side of ce nte r. The swr meter
is inse rted in se ries with the

re son an t c ircuit s or the
stubs, as described above,
a lwa ys monitor the gdo fre­
quency with a ca librated re­
cei ve r. The gdo frequency
will be " pulled" by the co il
adjustment. Both tuned cir­
cuits must be adjusted a nd
installed in the syste m a nd
then we are ready to make
the feedpoi nt matching ad­
justme nts .
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The capacitor, C1 , is a high­
voltage ceramic type with a
capac itance value of 500 pF.
The circuit is resonated by
squeezing o r spread ing the
turns of the co il for reso­
nance at the desired o perat­
ing freq uency (1 4.3 MHz in
OU f case). If construc ted in
thi s manner, the c ircu its
may be inserted in the an­
tenna system witho ut plac­
ing them in weatherproof
enclosures. (At W6TYH. the
sys te m does not indicate
any detun ing even in wet
w eather.) It wi ll be neces­
sa ry to readjust the resonant
c ircu its after they a re in­
se rted in the system, since
the high-Q units are so me­
what sensit ive to the height
of the rad iato rs above
ground.

For a low-Q syste m, make
the ca pacitor va lues about
150 pF each and each coil
a bou t 7 o r 8 turn s. Spread or
squeeze together the turns
until re sonant at the desired
frequency as ind icated by a
grid-di p oscillato r. When ad­
jus ti ng e ither the parall el-

Fig. 5. Phase-shift circuit details. L1 in a) is three turns 1/4"
copper tubing, 2-1/2 " diameter, 4 " long. Spread or compress
turns as indicated by arrows to resonate circuit to desired
frequen c y. Narrow bandwidth but easier to load. L1 in b) is
seven to eight turns o f sa me-dime ns ions tubing, spread or
compressed, pro vidinggreater operating bandwidth.
34 73 for Radio Amateurs · May. 1985
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, OF a SELECT

a LATOI ED
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8 LATCHED

• AT&T

23731 Madison St
Torrance, CA 00505
Phone (213) 373<;003
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16 MOMENTAIIY
1 OF ' 6 SHECT

OUTPUT FUNCTIONS
0 1 2 3 . 5 6 7 8 9 0_ , A B C

0-' GAOUP .C GIIOUP

Our new CS-l688 is the most powerful
touch tone controller in the industry !
DIP switch programmabili ty allows
you to choose an y of these len
modeNunction combi nations ...

'- 8 LolTC...eo
2. 8 LATCHeo
3. 8 MOMe NTARY
• . 8 MOMHlTARv
s. , Of' 8 SELECT
I . , or 8 SELECT
1. 1 Of' 5 SHECT

••
"

open collector or data strobe logic
outputs

• Operates from 10-25 volts DC.
Reverse polarity protected

• 4 '12 - x 6 VI - glass board with 44
pin gold p lated edge connector

• Comes complete with manual and
mating connector

Add $3.00 P&H Cali/om... ressoeots <ldd SlIles liilX

• Open collector (can drive relays
di rectly) and logic outpu ts for each
of the 16 functions

• 551-202 central office quality XTAL
controlled tone decoder

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

• Retransmission of control tones
can be eliminated by use of either

Call or write lor informat ion on these signaling products also:
Model CS·l0 DIP relay board .. .packages 10 DIP relays.
Model CS·l00 ...A 19- rack mount that houses a control card and two
CS·1Q's. All inputs and outputs ava ilable on convenient barrier strips.

COMMON FEATURES

•
, ' .

TOUCH TONE~ CONTROL
• •,

Two independent user programmable
three digit passwords permit hierarchy
control.
The secondary (user) password can
only access 8 of the 16 lalched (ONIOFF}
functions.
However tull 16 funct ion centre! is
available 10 control ope rators using
the prim ary password. Add it ionally
secondary password access can be
enabled/disabled with a special
pri mary password command.

Our C&16 puts repeater control
cps . . . IN CONTROL

TYPICAL REPEATER CONTROL APPLICATIONS

HI.o\.O POWER - PLCOP - TlG HTILOOSE SOlJELCH - OPENCLOSEO SOlJELCH -
REPEATER ON-Of'f _ AUTOPATCH ON.oFF _ TOLL RESTRICT ON.()FF _ RINGBACK ON.()Ff ­
LONG,sHORT HANGnME _ ANTENNA lIANTENNA 2 - REMOTE BASE ONIOFF - F,If, -
AUX UNK ON.QFF _ TONE MUTING ON-Of' f - SPARE TRANSMITTER IN.ouT - ETC. ETC_

SELECTOR MODE APPLICATIONS
1 OF N FREauENCIES _ 1 OF N PHONE U NES - 1 OF N ANTENN AS _1 OF N REPEATERS ETC,

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

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

/ Ii

OVER-itis?

,,1YW:· _ PC' ..a , ..

HOT.ROD
ANTENNA
Actneve 1 or 2 db gam over ANY wave

two meter teiesccorc antenna JI'le AEA
model HR-l Hot Rod '" anten na was
designed by Dr 0 K Reynolds (designer 01
I h e IsoPole) to deliver m akimum
performance for IIny hand-held IrallSooiver
wllh a BNC Iltting

The factory-tuned HR·l is 2a.Io ahort er,
lighter and places lar less s'rest on your
hano-held connector and case It w,ll eaSIly
handle oyer 25 walls 01 power. making ,I an
eeceneor emergel'lcy base Of mobile
antenna In the collapsed posItIOn. the Hot
Rod antenna will perform li ke a helical
quarter w ave

The Hot Rod aotennes. can beexpectad to
make th e same improvement to haoo-held
communications that the ISOPOle brand
antennas have made to bas. Ilation
ocerenore Why pay more when the best
costs less'

Prices and Spec ifications subject to
change without not ice or obligation.

rr your tr ansm lBslons ere "st.epptld on"
unless you keep saying OVER. you have
" OVER·IUs".

LET F AXSCANCl1RE ITI
The BP3 &lids .. tone burst at the beginning
and end of each U'ansmlBslon.

NEVER BE " DOUBLED" AGAIN
The SP4 also generetee the tone bursts and
includes an automauc 1·0 tunsr adjustable
from'" to 10 """ mmutee. It keeps you 'je­
gal' or prevents Urnlng out t ha t repee.t.er .

ALL CMOS CIRCUITRY
A 9''101\ battery rune It for m onthe' Wo r ks
lIrtt.h most moder n rIgS.

EACH AVAILABLE 4 WAYS
BP3C-$29; BP4C (asaernbled &eo teeted.­
&41.98 ;
BP3B-$4Q; BP4B (1nst&lled tn casl.-aluml·
nwn box . no oonnectors)-&57.98;
BP3A4-157; BP4 A4 (Nm8 &aaboYe wit h 4 ·
ptn connectorsl-165.98;
BP3A8-IM; BP4 A6 (Wit h a-pm ccnnee­
torsl- I71 .98

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775-7373
Telex : 152571 AEA INTL

AEABr ings you the
Breakthrough!
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Antenna Supports

Our sta tion, W6TY H, is lo­
ca ted o n a ran c h in t he
foo th ills of the Sierras in Pla­
cer County, Ca lifo rnia, and
t he si te is s u rro u nded by
ma ny trees. The ham who
uses trees to support his wire
antenna systems must use
ingenuity to keep them up
du ring stormy or unusua lly
windy weather. Fig. 7 shows
h o w t hi s pro ble m was
so lved at W6 TYH . Fo rtu ­
na tely, we have two large
oak t rees about 85 feet
apart, just about the right
distance to support the cen­
ter section of the a rray in the
c lea r. Each tree has a large
limb about 35 feet above the
ground.

= "0-- -<' '"'- - - - -

dust (mud) but the 2Q-meter
collinear rem ained in place.
For two days I lay in bed,
hooked up to a n oxygen
tank, and wa tched the pla s­
tic pa ils go up and down like
e leva to rs in a skyscraper .
But the antenna stayed up.

Th e best performance
will be obtained, of course,
if all of the radiator sections
a re st re t c h e d out in a
stra ight li ne as high above
g rou nd a s possible . At
W6TYH, because of interfer­
ing tree branches. the end
se c tio ns slo pe toward the
ground. The array appears
to have a gain of about 5 or
6 dB in ea ch direction in
spite of the fact that the in­
sta llat ion is not perfect . Be­
cause of the prox imity of the
ground to the ends of the ra­
diators. it was necessary to
ad just the length of e ac h
end section about 6 inches
longer . We had expected
that each sect io n would re­
qu ire shortening. The ske tch
in Fig. 7(b) shows how the
c ond ucto r le ng th is a d ­
justed .

I would be inte rested in
hear ing from read ers who
build th is a rray. All le tte rs
wil l b e ans we red if a
sta mped, se lf-add ressed en­
ve lope is enc losed. _

Fig. 7.
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signed to screw into a ga rage
wa ll or ceiling for hanging a
bicycle or other objects The
pu ll ey is securely fastened
to the threaded end of the
ho o k. The s u ppor t ro pe
shou ld be l j4-in c h nylon
rope and must run free ly in
the pulley without binding. I
made the mistake of using a
ro pe with a diameter too
sma ll for the pulley. It was
necessa ry to lower the an­
tenna with a dozen blasts
from a 12-gauge shotgun
(much to the annoyance of
the XYl and the neighbors)
after the rope stuck in the
pulley.

After the antenna is
pulled up to the desired
height, a pai r of five-gallon
plastic pai ls are attached to
the lower ends of the rope at
each end of the a rray. Drill
severa I1 /2-inch holes in the
bottom of each pail to a llow
accumu lated water to dra in
out. Fill each pail with just
enough grave l so that the
weight will keep the a rray in
place but will allow the pa ils
to move up and down du ring
severe wind storms. I had
just ret urned home from the
hos pit a l. about two yea rs
ago, when we had a severe
sto rm with 75-m p h winds.
Severa l ve rtica ls a nd o ne
th ree-e lemen t beam bit the

P L(
'00'1 , .
~.

,!, ............ "'".. '- _.. ,. .....00t~ ~:,__ _L L 1 _

inches and the turn s a re
close-wound on a Bakelite '
tube . The cou pling (l ink)
coi l, l3, consists of 5 turns
of No. 14 fiberglass-insulated
copper wire wou nd ove r the
cente r of L2 . The variable
capacitor, C2, is a two-sec­
tion type removed from an
old AM broad cast radio . If
the rf power to the antenna
is over 100 Watts, use a ca­
pacitor with double-spaced
plates. The common rotor
term inal of C2 is co nnected
to the aluminum case of the
toroidal balun and the out­
side (shie ld) cond uc to r of
the 52-Ghm line.

Th e matching a d jus t­
ments are the same as de­
scr ibed above except that it
may be necessary to adjust
the number of turns in the As shown in (a), a hook
c o u p li ng co il, L3 . At and pulley assembly is made
W6TYH, we sta rted out us- up from a bicycle-storage
ing three turns in L3 but hook and a small metal pul­
found that five turns were ley to pass a l j4-inch nylon
required to produce proper rope. The hooks can be ob­
loading at the transmitter tained at most bicycle shops
withal :l swron the 52-Ghm o r hardwa re sto re s. They
line. come in pairs and are de­
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I FASTCHABGER I
I - I
I for Kenwood TH21 , TH31 , TH41 I
I HANDHELD I
I 2-METER TRANSCEIVERS I
I II INTRODUCl'ORY j I
I ~ I
I I
I $44.9 5 I
I I
I I
I I
I Features: I
I . Charges in 15 minu tes I
I 0 Constant Current I
I. Au tomatic Voltage cut-ott I
I · Battery doesn't h eat-up I
I · 12v-14vdc input. I
I · Charge trom any point in discharge cycle I
I without developing "memory" 1
1 • Proven in daily u se 1
I I
I Charge-Rite I
I P .O. Box 17015 I
I P lantation. Florida 33318 I
I 305-475·0545 I
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gives it stabili ty and keeps it
shorI-nine to twelve inches.
The fl exible quarter-wave on
top extends the range and
allows it to bend 180~

Larsen offers ten different
VHF HQ series antennas in
the 136 to 174 MHz range,
10 work with most popular
handheld radios. So whether
you're calling for help, or
just shooting the breeze, you
can be sure that Larsen
Kfilduckie antennas will
never run short on
performance.

CUrsen Antennas
The Amateur's Professional,.

See your favorite amateur dealer or write for a free amateur catalog.
IN USA. LYsen EJectrones, Ire IN CANADA Ca-ladIarl Larsen Electronics, Ud

1' 611 N E 5OIIl~ 149 W8sl:6IhM
PO 60>;11'99 ~,ec V5Y 1K3
~, WA 9tlEi68 604-872-.8517
206-573-2722

lARSEN~ K~ AND M;UUJU(;IOE· ARE REGISTERED TRAI:lEMAAKS OF LARSEN EL£c;rRONlCS.1NC

A quarter-wave antenna is
great for range. But it's too
tall for most VHF handheld
applications. So Larsen> has
cut the quarter-wave dO\VI1
to size. without laking any
shortcuts in design or
construction.

The Larsen HQ (helical­
quarter-wave) Kulduckie'"
antenna stands just slightly
taller than a helical type, but
measures up 10 almost full
quarter-wave performance.
The helical design below

April 1985
Il;l\ I' 111 Il.ulI\ emu 'II 'I>t''-i,d ~

hhm'o<fs Jmull.,!. the am,vi"K ILoI·
I't'lma

january 1985
ICO'I IIUO<h, t''' ' T;' \ ' IC ·20 trn-nurrv ,

,h'O<'sniuJo': RTn

February 1985
( ISC,\ R upli lll ,lillI', lit' 1lt' 1i....ls, I,·

me-tv C B

March 1985
\ '" lu lIlt't' r """111'. lal liuj.( \t' l't,;.l t'I

t'<'lll T"lkr

March 1984
Span' Shuttle- n ;l ra \'a l/:a ll/ a

April 1984
Invide Dayton. I."as~ signal uuuutnr,

fo u r-band IllUhilt" whi p

May \984
Spr ing ann-una iSSUl'-9 1" " jt'dS!

J une 1984
Tranvisror tevu-r. trequeucv t'Oll lll e r ,

VIC- 20 ~ Iof't'

July 1984
Ua\ Inn photo-journev. t...-rdlt'"\\
phont's, r-onvu-nctjon mt"ll lIo<h

August 1984
TWO·lOne teeter. II W·101 m'o<h. l W

fflr Itlfl

September 1984
VIl' H F waHlll t' ln . T im ex KI TY

S~' ''''1ll

October 1984
t' all aruenua is'llt'-9 s lyh""b~

November 1984
Color Cmuputer ssn ', T Y I n UT

December 1984
Touch toue d ata dispbn', Iran,islur

tutor, Iiue n ,,, tl i l;CIIw r

In each back i...,ue, you 'll a lso find o ur

regular fearures u well as review, a nd
new p roduct announcements .

Each back issue COSIS $3,50 p lus

$1.00 sh ipping and handl ing. On or'
dt"T!1 of 10 or m ore back issues, there
is I Oat $7.50 shipping and handling

fee. St"nd your cht"Ck or mont"y order
1073. Attn: Back Issue (hdt"T!I, 80 Pi....

St .• Pt"tt"Tborough, SH 03458.
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Leon Fletcher N6HYI<
274 Webster Drive
Ben Lomond~ 95005

Good to the Last Dot
Is there l i fe beyond WX HR IS?With these pract ical tips

you 'll perk up every QSO and make every contact an adventure!

A surprising num be r of on-the-air experiences. The
readers of 73 responded rest came from a poll I

to the invitation, pub! ished conducted of the 96-mem­
in the September, 1983, ber US Naval Postgraduate
issue, to "send me the tips School Amateur Radio Club
you've discovered, the tech- in Monterey, California.
niques you use to improve That article did not pre-
your on-the-air ski lls, " sent techniques which are

That invita tio n accom- unusual or sophist ica ted .
panied my article " HO'N to Rather, it detailed these
Increase Your Q SOs" which quite basic techniques, most
presented eleven "practica l, of which are usually unpub­
QSO·tested techniques - lished or ignored:
specific information every

• Us ing headphonesNovice needs immediate ly
after he or she has passed • listening around the " Big

Guns"
~~~u~;Ca::~: ~~~:In~~~~~ • listening at a "hangout"

• listening where there'sa ir operation ."
no actionNot only beginners can

benefit from tips, however. • Send ing at a speed a bit
beyond your skillAs the article noted, many

General-class operators, and • Slowing your CW speed
even a good ma ny Ad- when you start fu mbling
vanceds and Extras, make • Mak ing your on-the-a ir
basic operating goofs. One time important to you
reason may be the lack of • Ignoring stations which
such tips in standard oper- "don' t sound right"
ating manuals, handouts, in- • Knowing how to tune up

• Checking the action onstructional guides, and such
material, other bands regularly

My tips came from two • l ea rnin g to Jive with
sources. Most came the Q RM and Q RN
hard way-from my own A few days after the arti-
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cle was published, le tters
started arriving at my shac k
as hams across the country
sent me additional tech­
niques they find valuable.
Here are the best of their
suggestions.

KD3S

'" ca ll this tip the nega­
tive CQ," wrote James F.
Reid KD3S, of laurel. Mary­
land. '" discovered it rather
by accident. I had been ca ll­
ing CQ until I thought my
arm would drop off and was
getting no answer. J sa id to
heck with it and tuned the
rig to a quiet spot and sat
back to read a magazine.
Within five minutes some­
bodv sta rted ca ll ing CQ on
my frequen cy. I called him
back for a nice QSO. Since
then I've had success with
this trick severa l times. Just
tune the rig to a quiet spot
and wait The Q SOs will
come to you."

K8GPT

Norm Hedige r K8GPT,
who operates from Dear­
born, Michigan, sent some

suggestions for the next step
in QS Oing . He wrote ,
"Along with making the con­
tact is the problem of what
to do during the contact."
His tips include, and I quote:

1. When you operate, be
alert and attentive to what
you are doing and hearing.
Sit in a comfortable posi­
tion . Don't slouch - it's too
easy to doze off or let your
mind wander.

2. For making notes or
copy ing, use a good pen or
pencil-one that you are fa­
miliar with and which is
comfortable to you. Don't
try to get by with that old
chewed-up stub that once
was a pencil .

3. Use a decent size piece
of paper for your notes ­
not just any scrap you can
find. The reverse side of
your log sheet makes a han­
dy place to write notes. A
clipboard or pad sometimes
helps .

4. When copying. try writ­
ing everything in small let­
te rs. Printin g and capital let­
te rs sometimes take more
time and slow down your



Do you have stili more
tips 1(1( Increasing your
CSQs-technlques which
were not Included eIther
here (I( In my September.
1983., artlcte? Please send
them to me, so that we
may pUbli sh another
roundup of Ideas. InclLDt
your call. name. and QTH
so that you may be credit·
ed 1(1( your suggestions.

the best match or efficiency.
4. Avoid CQing on top of

a fo reign broadcast carrier.
5. Pick an open spot as

clean of QRM as you can
find. Don 't fight the heavy
concentrat ion [of stations,
QRM, or QRN) in one band
spot Spread out If 80 me­
ters is Q RN-plagued, shift to
a higher band . And do not ig­
nore 10 mete rs in the eve­
ning; look there for a nice
so lid Q RM-free Q SO.

6. Learn-by liste ning to
other o pe rators who a re
more experienced .

7. Avoid punctuation. The
common " BT" should suf­
fice on most occasions to
se pa rate thoughts o r sen­
te nces.

8. Unnecessary QSZ (send­
ing each word or g roup
more than once) se rves no
pu rpose if you a re sending
at the proper speed to the
other fell ow.

9. Practice sendi ng CW in­
to a tape reco rde r, and copy
your own se nding fo r pun­
ishme nt.

10. Afte r send ing a CQ,
rock the RIT control and
sometimes you'll fi nd some­
one call ing you just e nough
off your frequency (so that
you might not have heard
him or her if you left you r rig
at the exact frequen cy on
which you ca lled].

Do suc h tips seem too
basic fo r you? Then check
agai n the second and thi rd
paragraphs of this article!
These are intended to be tips
Novices need as they first
begi n to operate. But don't
be too cocky - many Ad­
vanceds and Extras also can
be heard making basic oper­
ating goofs! .

you sou nd at the other end.
Simply pu t the m icrophone
of the recorder near you r
speake r.

5. If you have more than
one antenn a for a give n
ba nd, use a multipl e-a nten­
na swi tc h. The a nte nna
wh ich gives the best recep-­
tion will usua lly give the
best transmitted signal.

6. Make schedules with
hams you like to Q So. Real
fr ie nds hips ca n deve lop .
Vis it them when traveling
near their Q TH.

wevs
Anothe r ham who "oper­

ates almost exclusively CW"
se nt a good tip from Sierra
Vista, Arizona. Jim Droege
WOVS, wrote: "People who
habitually run high speed ­
25 + wpm -can have a lo t
of trouble at slower speeds."
The solution: Make a regular
routine of sending a t differ­
ent speeds. Jim adds, "Va rie­
ty [in yo ur speed of se nd ing
CW] a lso seems to im prove
your accuracy."

Jim also added another
advantage to using head­
phones. besides the benefits
named in my September,
1983, a rticle: Good phones
increase the vo lume, focus
your atten tion, sha rpen your
li s t e n in g, reduce o t he r
sounds, a nd improve your
operating . Jim's perceptive
addition: " Phones also make
my wife happy!"

W2HAE

Arthur C. Ford W2 HAE, of
Me lbourne , Florida, submit­
ted these tips;

1 . The newcomer must be
acquainted with his equip-­
ment -what it can or can­
no t do. The current trans-
ceive rs are gems in flexibili­
ty if owners will take the
time to read the manual s
and e xperiment.

2. If the swr is poor, f ind
out why a nd adjust the an­
tenna for maximum effic ien­
cy or generally minimum
swr.

3. Another o ve rlo o ked
item is the position of the
a nte nn a- load ing swi tc h.
One posit ion will give you
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wide. I then tune the trans­
mitter up at the approx­
imate middle of this band
a rea, taking care no t to in­
terfere with a ny QSOs in
progress.

" Now I am free to work
stations or call CQ in a
1 00 -kH z ran ge w ithout
touching any controls on the
transmitter except the vfo.
Most transm itters and trans­
ce ive rs will operate at least
± 40 kHz from the tune-up
po int qu ite sa tisfactorily.
And even if the power oct­
pu t drops a few percent at
the extreme e nds of the
bandw idth, a ham should
know that it ta kes almost a
30% de c rease in o utput
power to ma ke a noticeabl e
difference at the receiving
end-even in a pileup."

W9ALM

Six suggestions we re sent
in by Will iam C. Ca ldwell
W9ALM, of Kokomo, Ind i-­
ana . Bi ll ho lds an Extra-class
Iicense and has been ham­
ming for 46 years ("s ince I
was 13- same ca ll letters").
He works " mostly CW­
99% since getting on the
air." His advice is:

1. listen befo re trans mit­
t ing -le arn how t o use
QRl? (Is t he fr equen c y
busy?) This is very important
because you may no t be
able to hear a stat ion who is
too close due to skip o r
ba nd conditions.

2. l earn the " BK" QSO
syste m. BK means " brea k­
in"- not just " back to you."
Since yo u need to se nd your
callsign only eve ry ten m in­
utes, you can get a lot more
info rmation by not signing
your call every time. Just
send " BK" at the e nd of your
message and the other sta­
t ion sta rts t ran smitting - if
he knows the BK syste m.

3. learn to combat QRtvV
Q RN . If your rig has internal
filters, use them. If no t. trv
an external filter. Also learn
how to ask fo r a QSY (a re­
quest to change frequency).

4. Use a tape recorder.
Record QSOs to hel p im­
prove your sending. This is
the best way to learn how

KA8DKT

Tuning tec hniques were
detai led by Carv Sha rpe
KABDKT of Toledo, O hio.
He wrote that wh ile a ham
sometimes needs to tune up
on the air, " It see ms most
hams be lieve that you must
tune up on exactly the fre­
quency you are go ing to o p-­
erate. For example. listen to
a ny OX statton-c Cw o r
SSB-and (you'll hear many)
carriers (tuning up] during
the contacts."

Cary the n pointed out,
"The re is no commercia lly­
made transmitter which
tunes so sharply that a n op-­
e ra tor cou ldn't mo ve as
much as 30 kHz up or down
the band to a clear spot to
tune up."

He added, " My techn ique
is to se lect a Genera l-band
area that I wish to operate
in- us ua lly 40-1 00 k Hz

K1PLRI3

The impo rta nce of listen­
ing was emphasized in a let­
ter sent by H. A. Arsena ult
K1 PL R/3 of Erie, Pennsvl­
var na. " I trv to spend at least
15 minutes getting ' the lay
of the la nd" ' - liste ning up
and down a band before go­
ing on the air. "You make no
friends by load ing up, tun­
ing. and going on a blind fre­
que ncy."

He also stressed the va lue
of study ing propagation pre­
dictions. " Be able to predict
or understa nd what bands
are open and when. It is
most d iscouraging to put up
a nifty antenna and call (Q
on 10 meters until I tum
blue in the face with no re­
sponse. only to find out that
my efforts coi ncide with
the biggest sola r fla re in
history."

Fina lly, K1 PlR/3 pointed
up the importance of brevi­
ty and of skill in using your
equipment. " No one likes to
contact someone who, with
the a id of a keyer, takes ten
minutes to se nd his name."

speed. Also, don't trv to
write on your knee; use you r
ope rating desk or table­
top-something so lid .
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Porcupine Mobile
Bristling to work HFfrom yourcar?
Sport these spikes and hit the road.

This HFmobile antenna is read y to roll.

the resonatorsenough to get
the swr lower than 2.8:1 . Thi s
was no good ! It was no
doubt due to the close prox­
imity of the resonators to
the car roof. I sti ll had no
doubts that it could be
made to work, so I bought a
M FJ 940-B Versa Tuner. Th is
solved the prob lem.

On any freq uency w ithin
the 10-, 15-, and 20-meter
bands. the tuner will bring
the swr down to 1 1:1 . The in­
line wattmeter shows full
output -100Wattson 20. 90
Watts on 15. and 80 Watts
on 10. (I'm using an FT-77
mobi le rig.)

On-the-air pe rformance
hasbeen very good. I th ink it
is better than when I was us­
ing the wh ip. I be lieve this
may be due to the tu ner,
which all ow s much sharper
tu ning of the antenna at a
given frequency. When us­
ing the whip setup. if you
va ry the frequency m ore
than 50 kHz, the swr changes
rapidly and it is necessary to
read ju st the reso nato r ­
which is not always easy to
do. With or w ithout a whip, I
highly recommend an anten­
na tuner!

There is no doubt that the
rad iat io n pattern is m uch
different than that of a wh ip,
but it seems to be a favo r­
able difference. My signal
reports have been excellent.
All I can say is that it works,
and I don't have to worry
about the 5-foot whip and
the mounting brackets. This
antenna wou ld also ma ke a
gre at indoor tabletop an­
te nn a w hen u sed with a
tuner. 73.•

•

Don't forget to connect
the ground lug of the coax
connector to the base of the
mount. When all three reso­
nators were in place and ev­
erything was properly tight­
ened. I sprayed the enti re an­
ten na w it h th ree coats of
clear Rusto leum meta l pro­
tector. Th is preven ts weath ­
er damage.

The height o f the antenna
from the rooftop to the 20­
meter resonator t ip is 32"
(total height). The distance
from the base to the top of
the adapter plate is only
9-1 /2".

Now for the on-the-ai r
test I was unable to adj ust

#20 bolt and lock washe r.
You now have a fixtu re for a
roof-mounted. 3-resonator
HF antenna.

I m a de a pl a s t ic-type
plate, mounted a fema le
coax co nnec tor (see photo).
and drilled a coupl e of sma ll
ho les through the resonato r
for mounting the plate. Note
the three turns of #10 cop­
per w ire o n the resonator.
This se rves on ly to connect
the center conductor of the
coax f itting to the resonator
pla te . A straight wire could
h a v e been used , but I
thought it would look much
bette r with th ree turns (and
it does).

Glen Russell N2CMU
915 Ac~demy Street
waretown NY 13601

This antenna should be of
interest to mobile hams

as well as indoor antenna
users. It will let you go HF
mobile w ithout a whip.

The pro ject sta rted when I
was t ry ing to use a Hust ler
m obi le w hip-type antenna
that uses three reso nators.
After having problems with
mount ing brackets and fi nd­
ing the whip to be a little too
top-heavy, I decided to elim­
inate the 5-1/2-foot whi p al­
together. It's t rue that guy
st r i ngs cou l d h av e been
used, but that would have
m ad e a rat her un sigh t l y
lash-up.

Instead, I took an o ld Hus­
tler 8O-meter resonator and
unwound it s coil. I then used
the coil as a mounting fix­
ture for my H F rooftop an­
te n na . I fou n d a st ro ng
magnet-mount base (off of a
CB antenna). The 6O-meter
resonator thread size is 3/4"
#24 and the m agnet mount
was already counte rsunk, so
it w as a sim ple matter of us­
ing a 3/4" #24 nut to fasten
t he m odified reson ator to
t he m agn et sec u re l y . The
m ag net m u st be st ro ng
enough to hold f irmly onto
the roof of the car at 60-65
m ph.

Next , I dri lled and tapped
the top of the resonator to fit
a 1/4 " #20 bolt. I took the
Hustler 3-resonator adapter
p late and enla rged the cen­
te r hole so it wou ld f it snugly
over t he reso nator . I fa s­
tened it in p lace with a 1/4 "
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$299.95
$179.95
$269.95
1289.95
1299.95
$249.95

lOW inpul
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1Wo.3Win

2---3W inpul
2---3W inpul

144- 28(R)
144- 28
432-28(5)
435-28(5)
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Send .w.: stamps for full
details of aU our VHF/Ul IF
items.

Pre-am plrfiers Anten nas
Transc errers Cryst al f i ll (r ~

Conveners

100W oulpul
5OW outpui

3OWoulpul

:KII-'.' outpul
sow oulpul

100W outpul
100W OUlput
5OWoutput
3OW ou tpui

Pre-seject or filter~

lO\o. -pass filters
varacror triplets

1268---1 296 MH~,

Ad d a n anw erter or convener 10 your e~"l,"~ 10m. 6 m o r 2m eqorp men t­

Choo-e f rom lhe lar~C"'1 -efe..'IK'n 01 modu je-, available fo r DX . ()<;('''II. .
F.\H-_. AT\"

TRA~5\'ERTER5

WORK THE V.H.F. BANDS
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AMPLIFIERS (00 pre-amp in MML 432- 100 and UP-I268-20IUP·I~20)
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lOW input
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125().1300 MHz Loop-YaJl/ I29fl-LY
70 cm/MB!oo I 48 $59.95
70 cm/ !oo1B!oo188 $84.95

Now!
$69.95

Now !
$39.95
$59.95
$89.95

Reg.
S79 .QS,
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h1MI.1
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nDS.1iQ

ON ALL
UHF ANTENNAS!

e SHIPPfD _"HT TO rOUl 00011

Sp«lrum Inl trna, ionll. Inc
PM! Offi CI' 8 0. I084S

Co ncord , "'-n . 01742 USA

J·BEAM

70fMBM 28 E lement
70 /MBM 48 Element
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PRICE REDUCTIONS

Just in time for Spring! We're passing these sav­
ings on to you-the UHF enthusiasts! For a limited
time only, purchase these popular antennas at very
special prices:

NEW!
10 + 10 xy J. Twist (2M) 11.3 db gain

DIGITAL FREQUENC Y S Y N T H ES I Z E R

PHA SE L. O CK LOOP HFO

Your Second Best Piece
Of Monitoring Gear

HI-TECH MODULES

Next to your receiver , a subscription to
Monitoring T imes is your most valuable tool for
commun ications monitoring . This fact-filled
month ly tabloid (hardware not included!) is
written just for you. the listener. bri ng ing you 36
pages of concise information on ho w to imp rove
your li sten ing post , where to look fo r those
elusive signals. exciting home-brew pro jects­
and more !

Sub.cr i be Today!

'12 ·1 year . '22-2 yrs, • '31·3 yrs
Canadians please add '2 per year
FOfe l~n subscnbers please add '11
per year fOI surface maif, or '27 per
year for a.r ma'l.

Free Sample Available
Upon Request

Call Now Tolf -Freel

O,al 1·800·4 38,8155 [cent US e. ­
cept NCI to place your subscnptcn
for 2 or 3 years on Mastercard or
Visa,Orlor I·year subscn pho n. mail
your cneek to Grove. Dept II, 140
Dog Bflneh Road. Brasstown, NC
28902 once ph, 704-837-9200

l A TC H

, co '"
PH ASE

'"
I ./ XT A l

~"""""' lOOP
REF OSC

FL TER

~R
BUFFERI

"0 Fll TER

ADR POS T- MI XER

O~TDECODE A.'
CPU eus

HE OFS-l CAN BE usee AS THE HEART OF A t-F SYNTHESllED
TRANSCEIVER DESIGN OR AS A SECOND VFO FOR EXISTING RIGS

FEATURES:

1) 5_0 TO 5..5 MHz TUNING RANGE

2) 100 Hz STEPS
3) STD BUS PlUG BOARD FORMAT

( 6 ~ 4.5. 56 PIN EDGE FINGERS l
4 ) 3.0 Vp-p OUTPUT INTO A 50 OHM l OAD

MODEL DFS- 1

WIRED .$ TES TED $ 98.00
ADO s 3.00 P&H
NYS ADDRESSES ADO 7.5%

OTHER MODULES AV Ai l ABLE CAll OR WRITE:

Electronic Sy ste m s C o ns ult a n t s, Inc .

P .O. ao ~ 1105. Smit hlown, N .Y. 11787 (516) 36 1-8 142
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fug~ne Dusina W4NVK
4724 Ridge Creve Road
Kno.ville TN 37918

The Rubber Duck Debunked
In ten minutes you can have 10 dB ga in over

your HT's duckie. It's enough to make you tr y.

Fig. 1. HT antenna improvements.
42 73 tor Radio Amateurs . May, 1985
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Make-Do Is Good Enough

I suggest the practical
ham use whatever whip he
has, and if it pulls o ut too
long, solde r the ext ra end
sect ions to the top bead so
tha t it pu lls out to the
length he finds best. That
w ill be good enough. We

gle. Variation in the le ngth
o f the e lemen ts by a n inch o r
two caused sma ll va ria tions
in radia t ed f ield , wh ich
would be masked in practi­
ca l use by much larger va ri­
a tions d ue to the holding
posit ion of the rad io. Those
va riations are due to detun­
ing and absorption effects
of the body of the user, and
a re the price paid for extra
sma ll size and close holding.

Unusua l care getting pre­
cise lengths, good matc h,
etc., is wasted effort. Al­
most any e lements about
the length mentioned cause
a la rge increa se in rad iat ion,
and the extra which could
be gotten with precision will
van ish at a slight ly d ifferent
ho ld of the rad io .

Ha nd-held radi os a re de­
signed to tole rate large swr
ra t ios without damage, fo r
they get these ro utinel y as
the unit is moved about in
the hand when transmitting.
The wise ham needing more
power will get extra output
by an antenna efficiency
boost. The novice will st ra in
his fina ls and reduce vswr
im m unity by using an over­
voltage battery, to boost rf
power.'" 0 dB reference

'" + 7.5 dB better
than duck

'" + 9.5 dB bette r
than duck

'" + 11.5 dB bet­
ter than duck

21 'x 23~

whips
39' TV di­
pole

Duck an ­
tenna
20 ·

Table 1. Experimental com­
pa rison on an JCO M 2A T at
146 MHz.

measu red 9 .5 dB better than
the ducky . To make it, I used
a regula r BNC-fitted uppe r
wh ip of 23 '" in length , re p lac­
ing the d ucky. A simila r up­
side-down a nte nna, pull e d
out to 21 .. in le ngth, made a
lower d ipole element. Its up­
per la rge e nd is grounded to
ei ther the radio c hassis o r
the shell of the BNC connec­
tor on the rad io . The lower
wh ip is shorter to compen­
sate fo r t he e ffect of the
chassis.

Both whips can store o n
the rad io 's side by ma king a
ho lster of 1 It piece s of f lexi­
ble plastic tubing into wh ich
the coll a psed a nte nnas slip .
Ce me nt the tubin g to the ra­
dio's plastic case with instan t
glue. (Put the tubin g o n the
side that will a llow the bat­
te ry to s lide off if the
coll apsed antennas extend
down that far .) The lower
whip can be perma nently a t­
tached to the rad io so that it
q u ickly pu lls d own whe n
needed, a nd is out of the
way w hen not in use.

Table 1 shows measu red
ga ins of a nten nas adjusted
in length for the best fie ld of
rad iat ion at 0 ° elevation a n-

_-TO·TAlK
~.

A Better Way to Go

I se tt led fo r a less perfect
s im u la ted d ipo le whi ch

dipole from a portab le TV,
with each wh ip pul led out to
19 .5 '" in lengt h, fed w ith
about 3 inches of SO-Ohm
coax, and he ld ve rtica lly
a ga inst the rad io 's side. 11.5­
dB ga in over the ducky was
measured o n a com mercial
fie ld-st rengt h instru men t.
The ty pica l small TV dipole
fo lds into a U shape about
1.5 '" x 10 "', and pull s o ut
a ny d istance up to 60 ", Al­
t hou gh quite a good a n­
t enn a , it is a bit c lu msy
to use.

~

~
,~

•

Cll..

Jf

.... UTIC TVII

How Bad 15 In

The typica l ducky an­
tenna used on hand-held
radio s ha s a large lo ss
com pared to a sim pl e di­
pol e. At 2 meters, for exam­
ple, u sing a pul l-out w hip

So met imes with only an
HT and a rubber ducky

available, ham s find that
they can't quite bring up a
mu ch needed patch. A tem­
porary way to boost power
would be ve ry useful . Th is
a rticle describe s a simple
anten na attac hment wh ich
will boost power about 10
dB. It does not interfere with
the portability of the radio.



a re af ter better practical
performance, not a stan­
dard reference anten na .

The ti n ke re r ca n use a
simple field-strength meter
at close range to find the
best le ngt hs for hi s rad io .
The d imensions are not very
critical, but he may want to
prove to himsel f that he has
gotten close to the best pos­
sible.

Fig . 1 shows how I a r­
ranged an ICOM 2AT a n­
tenna. Both whips store o n
the side when the ducky an­
tenna is being used.

All ot he r hand-held radios
wh ich use whips wo rkin g
against the radio as a ground
plane suffer simila r loss and
should ex perience sim ila r
improvement. The improve­
ment is small above 1000
MHz, modest at 420, sizable
at 220 , large at 144, an d
enormous at 6 and 10 me­
ters. This is d irectly re la ted
to how mu ch smalle r than a
qu arter w a ve lengt h the
usual hand-held chassis is.
Appa rent ly , th e add ed

ground plane from the hand
and body is canceled by the
losses in the skin to the rf
coupled from the chassis.

I su ggest manufacturers
build into hand-held radios a
sma ll-d iameter co ll apsible
whi p pointed downwa rd
whi ch would tempo rarily
boost e rp by a large amount
for those d ifficult propaga­
tion conditions. Such an in­
no va t io n w ou ld g rea t ly
increase the utility of hand
units.

I personally used the con­
cept of an extra, bui lt-in, up­
side-down whip on the fi rst
CB hand-held radios in the
1950s . They desperate ly
needed more ground plane,
and the effect was qu ite im­
pressive. Since the concept
was not patented and some
were sold, the idea is now
presumed to be in the pu blic
domain, by my understand­
ing of patent law. Therefore,
comme rcia l addit ion of th is
feature would be very inex­
pensive and greatly increase
sales appeal .•

ALL MODE MOBILE TELEPHONE INTERFACE
Automatic Vox Phone Patch System

Inlroduclory --- OPTIONAl.:":.O fTer
DTM F TELEPHONE• • - -II5425.00 _ ,..(i ; u i::' t ·SB7-.;t I , TYPE SPEAKER!

..!. MICROPHONE- --• • .- ,... ... ... --• • 565.00
• ~EXPIRES 61 15/83 ••

HOTLINE-007 is a fully automatic simplex telephone interconnect. Operates through any base transceiver with F M-AM­
Squelched SideBand mode. No modifications to the transceiver.just connect to the external speaker, microphone and phone line.
VOX operation both transmi t and rece ive. Selectable tone or rotary dialing. Repeater pickup operational a lso.

• Programmable access code
• A djustable VOX both transceiver

and phone line.
• Will not transmi t when frequency

is busy, 7 second clear lime

• Programmable CW 1D
• Adjustable microphone

and line gain
• Microphone jac k for

base operation

• 3 or 12 minute timer
• D ial restrict switch
• Ringback (reverse patch)
• Accepts speed dialing
• Operates on 115/220 VAC, 12 VDC

NO EXTRAS TO PURCHASE FOR OPERAllON, TRANSCEIVER AND PHONE LINE CONNECT TIME 30 MINUTES.
N . C .G. co,

EXCLUS IVE IMPORT DISTRIBUTOR

1275 N . Grove SIIU1.
Anaheim, California 92806

NOTE: Prices and specifications subject to change
without notice or obligation
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Jonathan L. Mayo KR3T
115 Wilton woods Lane
Media PA 19063

The No-Baloney Lunchbox
We suggest you paint thisantenna tuner

before showing it to your friends.

O ne of the most usefu l
a nd easily-bu ilt proj­

ects for the ham shack is the
antenna tune r. An antenna
tuner, or transmatch, is a de­
vice used to cou ple a trans­
mission line to a transmitter,
provid ing an artific ial match
between the antenna and
the transmitter when the swr
would otherwise be too high
for proper operation. It does
not actually correct the an­
tenna mismatch, but "tricks"
the transmitter into thinking
the antenna is matched and
therefore lowers the swr at
the transmitter to an accept­
able level . The capabilities
of an antenna tuner can be
handy in a variety of operat­
ing situations. let's discuss
antenna tuners in general
before going into details
about my "l unc hbox" de­
sign,

One of the most common
applications fo r the antenna
tuner is combining it with a
longwire antenna of random
length, or other radiating de-

vice s s u c h a s w indow
screens o r bed frames, and
tuning the an tenna for each
band as requ ired . If the long­
wire antenna is not part of
you r present antenna sys­
tem, the re is sti ll a definite
need fo r an antenna tu ner. If
CW is your game, your an­
tennas are probab ly opti ­
mized for the CW portion of
the band. and vice versa for
phone. Moving from the CW
portion of the band to the
phone portion can result in
unacceptable swr readings,
especially if your antennas
are not particu larly broad­
banded and you are using a
solid-state rig. This is where
an antenna tuner can come
in handy.

The u naccep t a b le swr
can be reduced to an ac­
ceptable leve l by inse rting
a n a nte nn a tu ne r in t he
transmission line alo ng with
an swr mete r and ad justing it
for the lowest swr. In most
cases the line loss is negligi­
ble and the benefits far out-

we igh any trouble it might
be to implement it into your
sys te m. Also , ma ny so lid­
state tr an smitte rs have a
bu ilt-in swr p rote ction ci r­
cu it that dec re ases pow er
when the swr increases to
unacceptable levels. There­
fo re, a low swr ensu res full
power to the antenna or am­
plifie r. Antenna tu ners a lso
tend to attenua te harmo nics
from t he tra nsmitter; the
amount depends on the de­
sign of the unit. A good an­
tenna tuner can help reduce
TVI considerably.

There a re many different
designs for antenna tuners,
some mo re complicated
than others. Among the dif­
ferent designs a re the pi net­
work, the T network, and the
L network. They a ll use the
sa me basic parts, but each
ha s t he m a rra nged diffe r­
ent ly .

Different Designs

As seen in Figs.1, 2, and 3,

t he main component s of
eve ry design a re the capaci­
tor and the inducto r. Each
d esign d if fe rs not o n ly in
ph ysic a l appea ra nce but
a lso in e lectrica l character­
istics. let 's take a lo(~k at
eac h design and find what
each has to offer.

Fi rst, let's look at the L·
network antenna tuner (Fig.
1). It is known as a simple so­
lution to what can be a big
problem. It is a simple de­
sign that should be consid­
ered when contemplating an
easy-to-build antenna tuner.
It is idea l for coaxial-fed di­
po les and longwire anten­
n a s . Whi le usuall y it is
thought of as a single-band
tuner, the add ition of taps to
the coi l and a variable ca­
pacitcr provide mu ch flexi­
bili ty. The ca pac ito r must
a lw ays face the greate r
impe d ance , and a sw it c h
can be added to alternate
the positions of R-in and R­
out d e pe nd ing o n the an-

Photo A. Front panel of the lunch box antenna tuner. Con­
trols, from left to right, are: inductor taps, R-inlR-out switch,
and variable capacitor.
44 73 for Radio Amateurs . May, 1985

Photo B. Interior view of the lunchbox antenna tuner. No­
tice the arrangement of the parts in this L-network tuner.
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Fig. 1. An L network with variable coil taps (5,) The capacitor
should always be on the side o f weater impedance (R in > R out.)

v v v

Fig. 2. A pi network which provides more flexibilit y than the
L network . Notice the use o f dual capacitors.

Fig. 4. The equations used for determining the needed in­
d uctance and capacitan ce for the tuner circuit as expla ined
in the text. Use the proper equations as determined by the
characteristics of your antenna system (i.e, if the antenna 's
im pedance is greater than the output impedance o f your
transmitter, use the equations under Rout > R in).
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tenna characteristics. The l
network is an excellent sim­
ple antenna tuner w ith a lot
of potential.

The pi network (Fig. 2) is
simi lar in design to the fa­
mous tu ned circu it stud ied
by so many for the ir ham li­
cense. Its design is also fa irl y
simple, and the add itional
capacitor enables it to han­
dle incredible mi smatches
with ease. This network pro­
vides more flexibility than
the l network by eliminating
the need tor an R-in/R-out
switc h a nd giving better
cont ro l over ci rcuit Q _

The T network (Fig. 3) uses
two capacito rs and an in­
ductor as in the pi network,
but has them arranged dif­
ferently. The T network is
known f or it s so m e t im es
poor harmonic atten uation .
It becomes. in effect, a high­
pass filter. If you use a T net­
work, be sure to use it in line
with a low-pass filte r. How­
ever, another type of tu ner,
the SP( (Series Parallel Ca­
pa citance) t ra nsmatch ,
takes off from the T network
and eliminates its poor har­
mon ic attenuation. This "Ul­
tim ate 'l ran s m atc h" is
shown on page 19-11 of the
1981 edition of The Radio
Amateur 's Handbook .

Depending upon the situ­
ation, one antenna tuner de­
sign might be preferred over
another. If a broad range of
antennas and frequen cies is
to be used with the tuner
a nd t he a nten nas a re no­
where nea r resonan ce, o ne
of the more complica ted de­
signs may be required to cor­
rec t the mi smatc h . Some
antenna tuners are designed
to feed ba lan ced Jines, and
these often incorporate a
ba lun in thei r design. If the

antenna is fed with a bal­
anced li ne. a balanced out­
put from t he t u ne r is a
necessity. The design which
was chosen for my mult iple
coaxia l-fed d ipoles was the
simple l network , packaged
somewhat d iffe rent ly.

As mentioned befo re, the
main components of any an­
tenna tuner are the ind uc­
to rs and ca pac ito rs . They
are co nnected in some way.
depending on the design. so
that they form a tuned cir­
cuit which compensa tes for
the mismatch between the
transmitter o utput and the
antenna system. The va lues
of the inductance and ca­
pacitance required depend
on the frequency a nd the na­
ture o f t he anten na mis­
match.

If you want to be exact,
you can use a noise bridge or
sim ila r dev ice to measu re
the input impedance of the
anten na system at a given
frequen cy. Then substit ute
t he measu red impedan ce
and c o rr es po ndi n g fre­
quency in the Fig. 4 equa­
tions. The so lut ions to the
equations will give the val­
ues the capaci tor and induc­
tor mu st have to g ive a
proper match. A single-fre­
quency device ca n use fixed
va lues for the inductor and
c a pac ito r. However , for

Fig. 3. The T network is known
for its fXXJr harmonic attenu­
ation. It sometimes becomes
a high-pass filter.

multi-freq uency operation,
do measurements and cal­
culat io ns for all frequencies
the antenna will be used on
and pick the highest com­
ponent va lues of a ll the ca l­
cu lations. In most cases, a
365-pF capacito r and a rn ul­
tiple-turn (8 to 10 turns, 1 V1­
inch d iameter ) in d u c to r
from the jun k box will do
just fine.

The l network provides ex­
cellent matching with a min­
imum of construc tion and
design. Mine was designed
for use with unbal anc ed
fi nes only and does not con­
ta in a balun. Its design is
simple and efficient, and I
further sim p lif ied design
considera tions by parallel­
ing the two 365-pF sections
of a " broadcast" capacitor,
using a 10-position switch
fo r the inductor taps, and
bui lding it in a child's metal
lunchbox.

Construction Ideas
AI I of the parts used in the

construction of this Lnet­
work antenna tu ner can be
obtained qu ite inexpen­
sively at local hamfest s ­
and may be in you r junk box.
Two switches are needed,
o ne multiple-pole rotary
switch (at least one pole per
band) and one ordinary
DPDT switc h. Some wire,
tw o 50 -239 coax co nnec­
tors, and two pointer knobs

Rin >Roul

XL = .J (R oul x R in) - R oul2

Xc .. (R oul x R injfXL

make u p t he re s t o f t he
needed parts except for the
most important two: the in­
ductor and capacito r.

The next step in the con­
struct ion process is obtain­
ing the case so that each
part can be placed fo r the
best fit. A metal lunchbox
with the handle and latch
removed served as an ideal
c a se for my t u ne r. bei ng
both co nvenient and cheap.
(Porta ble and Fie ld Day op­
era tors may choose to leave
the handle on for easy trans­
portation.) The hinged lid al­
lows for easy access to the
parts and a bett er c ase
would be hard to find . re­
gardless of cost. I added a
few she e t-me ta l sc re ws
around the lid to improve
the rf tightness of the box.

O nce a ll the ne cessa ry
pa rts are a sse m bled. p lan
the ir a rr a nge ment in the
case. No t ice t he arrange­
ment of parts in the pictu re
of the inside of my tuner
(Photo B), and pay attention
to the sc he ma t ic (F ig . 6) .
Once you ha ve a genera l
idea of how all the parts will
fit in the case. ma rk their lo­
ca tions, remove them. and
prepare for mount ing.

Dr ill the appropriat e
holes for the parts you have
obtained and mount them.
Make sure those parts which
are to be grounded make
good contact; scrape away

Rout >Rin

Xc " Rout x Rin/(Aout - Aln)
XL = (A Qui x R in)/Xc
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fed dipol es can be operated
in the HF bands at a fai rly
high swr w ith low losses.

Build ing antenna tuners
can be a never-end ing prac­
tice. They a re so usefu l and
serve such a vita l function
that it is difficult to get
along without one. Usually,
once one design is com­
pleted you'll want to try to
build a " new and improved"
version .

There a re severa l usefu l
accessories that can be in­
corporated into a n antenna
tuner. A built-in swr/watt­
meter would e liminate the
o utboa rd swr meter. Also, a
mu ltipl e -antenn a sw itc h
cou ld be added , po ssi bl y
connected to a remote-relay
a ntenna-switching syste m. A
built-in 5O-Ohm noise bridge
can e liminate the need for
o n-the-ai r tun ing. New ex­
perimental designs can a l­
ways be fabricated with the
parts already in use plus a
few more. There is always
room for upgrading.

The knowledge gained in
build ing this sim ple lunch­
box a ntenna tu ner can be
applied to al l others, no mat­
te r ho w complicated . An­
tenna tuners are grea t fun to
design, build, a nd use . They
a re simple to co nst ruct a nd
make a great first projec t for
the Novi ce , Tu ners are a l­
ways useful to have a round .

En joy the free do m to
roam around the bands us­
ing you r antenna tu ne r.
Read more about them in
the books li sted in the re fer­
ences and look over the dif ­
ferent designs. I hope you
have as much fun with your
tuner as I have had with my
lu n c h b o x design . Neve r
again let a high swr keep you
from operating where you
want. Good luck a nd happy
hamming.•

Conclusion

For the mult imode, multi­
band o pe rator, a n a nten na
tune r is a lmost a required
station accessory, e spe cially
for those using so lid -sta te
rigs. However, bui lding a n­
tennas ca re less ly and mak­
ing up fo r it w ith a n a ntenna
tuner is not good practice ,
You ca n have a 1 to 1 swr
into you r t rans mitter and
still have lo ts o f losses in
your a nte nna system. Watch
out for feed line and ground
losses . Fortunately, coaxial-

Do not keep the tra nsmit­
t er keyed dow n t oo lo ng,
and be su re to identify your
stat io n frequently. Continue
to li sten o n the freque ncy to
make sure it is clear; if it is
not, tune slightly to a clear
frequency. If the swr won't
re d uc e to an acceptable
level. switch the R-in and R­
out and tu ne again . The swr
normally c an be reduced to
ro ugh ly 1 to 1 in a matte r of
seconds. Re cord the fi nal
kno b a nd switc h settings.

I keep a note ca rd with a
t ab le o f CW- a nd phone ­
band settings for a ll freq uen­
cies o f interest for each a n­
tenna. This way, whenever I
want to operate on a certai n
freq uency, I look it up on the
ca rd for the ante nna I a m us­
ing a nd set the tuner knobs
and switch to the settings in­
d icated on the card . Then I
am instantly ready to oper­
ate on that frequency with
an swr close to unity without
any additional tuning. Soon
yo u will begin to wo nder
how you operated without it.

"
~ I L j-

,

•
"

.-., "
"

O pera tion

Now that the assembly is
complete, the tu ner is ready
to be te sted w ith your a n­
tenna system (see Fig. 5).
Attach the coax from your
antenna or antenna-switch
box to one of the 50-239
connectors. Next. attach
your swr meter to the o the r
connector, u sing a short
piece of coax if necessary.
Fina lly, connect the swr me­
ter to you r transmitter.

Now the tuner is re ady to
be c he cked out unde r fire .
At f irst it may seem diff icult
to use, and tuning the anten­
na ca n take a whi le , How­
eve r, the more it is used , the
e as ier it is to operate . Tune
the transmitt er to a vaca nt
frequency where you plan to
o perate. Usi ng t he lo west
po wer possible , ke y down
the transmi tter and quickly
check the swr. Decrease the
swr by tu ning the capacitor
and changing the taps on the
inductor.

ture of the front panel tha t
the knobs have num be red
pos itions (Photo A). These
ho mema de labels a re easy
to fab ricate; ta ke the a ppro­
priate measu rements and
cut the rings out of index
cards or similar materia l.
Tempora rily place the rings
over the knobs and mark
the different switch ing posi­
t ions. Then number the po­
sitions and gl ue the labels on
with rubber cement. Make
s u re they are p roperly
p laced and easy to re a d :
These labe ls a re re fe rred to
often d uring the o pe rat ion
of the unit.

Fig. 6. Schematic of lunchbox L-network antenna tuner de­
scribed in the text. L1-mult~tapped inductor, C1-variable
capacitor, 51-multiple-pole rotatable switch, S2-DPDT
switch.

May, 1985

Fig. 5. The antenna tuner
shown instaJfed along with
other station equipment.
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any pai nt o r f ini sh on the
case. As a further precau­
tion. I ran a separate ground
wi re to connect al l ci rcuit
grounds. Wire the parts as
indicated in the schematic.
making any necessary adap­
tations that your particular
design requires. Be sure that
the coil and capacitor rotor
do not touch the lid when
the case is closed; I mounted
my inductor on short stand­
offs. Decide if the wi res
f rom the rotary switch are to
be so ldered to the coil o r if
clips are to be used . Clips
migh t be used du ring initial
test ing; the wires can be so l­
dered to the co il after the
ideal tapping positions for
each band have been found.

To ensure that the capac­
itor is always to the high­
impedance side. the OPOT
switch ha s been incorpo­
rated in the design ; it
switc hes the input and out­
put S0-239 connectors. You
may leave the switch out if
you are willing to reve rse the
input and output coax when
needed . Once the parts are
mounted and connected ,
the finishing work is ready to
be done.

If you r case's appea rance
was even close to that of
m ine , it w i ll need t o b e
pain ted . I used a flat grey
spray pai nt which ma tches
the color o f my transceiver,
Be sure to apply the pa int in
la yers and be ca refu l that it
does not run and leave un­
seemly st reaks o n your case.
Fo r p rotect ion agai nst
sc ra tc hes, rubber feet may
be added .

After the pa int has d ried,
label s need to be applied
They are necessary for fa st
retuning du ri ng band
c hanges. Notice in the pic-
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39.00

29 ,00

59.00
69.00

39.00

59.00
59.00

532.00

Malch!?,

FRESH STOCK - NOT SURPLUS
TESTED - FULL Y GUARANTEED
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2·30MHI12V (O",Z'V)
PIN Raling Ea Malch Pr

MFtF406 20W 514.50 $32.00
MRF412 80W 18.00 40.00
MRF412A 80W 18.00 40.00
MRF421 100W 25.00 54.00
MRF421C 110W 27.00 58 .00
MRF422' 150W 38.00 82.00
MRF426' 25W 17.00 40.00
MRF426A" 25W 17.00 40.00
MRF433 13W 14.50 32.00
MRF435' 150W 42.00 90.00
MRF449 30W 12.00 27.00
MRF449A 30W 11.00 25.00
MRF450 50W 12.00 27.00
MRF450A 50W 12.00 27.00
MRF453 60W 15.00 33.00
MRF453A 60W 15.00 33.00
MRF454 80W 16.00 35.00
MFtF454A 80W 16.00 35 .00
MFtF455 60W 12.00 27.00
MFtF455A 60W 12.00 27.00
MRF458 80W 18.00 40,00
MRF460 60W 16.50 36,00
MRF4T5 12W 3.00 9.00
MRF476 3W 2.50 8.00
MRF477 40W 13.00 29,00
MRF479 15W 10.00 23,00
MRF465" 15W 6.00 15.00
MRF492 90W 18.00 39.00
SAF2072 75W 15.00 33.00
CD2545 50W 24.00 55 ,00

setocreo HIgh Galf' Matc ned Ouaos Available

VHF TRANSISTORS
Rallng Ea

15W 510 .0 0
12W 12.0 0
40W 13.50

3.5 W 10 .0 0
25W 15.00
tw 2.50

30W 12.00
30 W 15.0 0
40W 16.00
80W 25 .00
80W 25,00

5W 6.00
30W 13.00
70W 18.00
1.8W 2 ,60
0.5 W 9,00
15W 18.00
25W 2 3.00
40W 24.00
60W 29.50
80W 29 ,50

125W 37.00
lW 1.25
4W 10.00

l OW 12.00
4W 6.00

15W 7.00
25W 9.00
30W 9.50
40W 12.00

TM05 FEr
MRF1 37 30W 522.50
MRF1 38 30W 35.00
MRF140 150W 92.00
MRF1 50 150W 80.00
MRFl 72 80W 65.00
MRF 174 125W 88.00

Techn ,cal ASSis tance & cross-re ference
mformaflon on CD PT, RF, SRF SO 1'lNs
Call Engmeermg Dept (6 19) 144-0 12 8

RF Parts C ata lo g Avauabre
OEM & Oua nutv DI5CouniS

MInimum Order $20 Add $3 50 Sh ipping
WE SHIP SAME DA Y C.O.D./VISAI MC

RF
TRANSISTORS

Type
MRF221
MRF222
MRF224
MRF231
MRF234
MRF237
MRF238
MRF239
MRF240
MRF245
MAF247
MRF260
MRF264
MRF492
MRF607
MRF627
MAF641
MRF644
MRF646
MRF 648
501 4 16
S0 1477
2N 4427
2N 5945
2N 5946
2N6080
2N 60 81
2N6062
2N6083
2N6084

ORDERS ONLY : 800-854-1927

~"'lt1 •es

'"~II\~

...
".......
".

'"$1,59
10/53.89
10/$5.89

51.79

'"3/51.00
10/51.99

52.95
51.19

101S2,15
S3,00
SI ,25
$1,25
53 00

515.00 ppd.
S16.50 ppd.

S4.95
11.55111.

~th DIC.IT....,.
SOLUTIONS

3243 ..., Ilngl.,., .......... ,No.19S
Ri." oOd, . C'" 9250e

FOR 3-30 MHz

' '''' .... 1''1•• ' ' . ~ ' . ''' ','" ' "'" __
....- r•..-.cII ' KW('" '"'_........... r,..........,., •"""'" '"'_
........... T,onomotc " "w" ", ~, ", "'__1_
.--. T,.MmOIcf1 , " .''' , ~' '" "'__, _

Orders under 530.00 ado 52.00

1 KW 160 1.1 (4:1 Impedance)
1 KW 160 1.1 (9:1 or 1:1 Impedance)

AG8L1 zou .PL 259 ell end
AG21 4U db l silve' stloeld. 500hm
BELDEN Con In 100 II. rolls

RG5111J 119201 , . . . Sl l .95
Grounding st'ap, "" y duty tubu le, brsid
3116 In. tinned copper , , 10C1t1 .
318 In. Ilnned copper . ' . , 3Oc/1..

CIRCUIT ANALYStS PACKAGE INCLUDES:
Tv.Q p::merIul p-ograms 10 analyze ee lrequeocy
and phase response of almost any circuit ceo­
flg u' atlon. Analyzes ladder circuits 01 up t0 200
elements, general circuus 01 up to 25 nodes and
40 brancnes Alk:>ws resistors , capacitors. in.­
ccoos.op-amps. NPN·s and FET·s, . . $34,95

CIRCUIT DESIGN PACKAGE INCLUDES:
13 programs 10 solve many design problems:
active Inters, pass ive htters, enenuators. ohm·s
law, resonance, resrsto- valves, decibe ls. reo­
tanqorar-potar. and more .. , ., . , $24.95

Postpa id, On d isk only for C-64, cauorua
resrderus add 6% sales lax,

BALUNS
HEW FOR 180METERS!

6ecause you have requested II, we are now
making a I KW Balun 10' receivin g and transmit·
ling on lhe 80 lind 160 meIer band. see below:

CONNECTOAS MA DE IN USA
Amphenol PI·259
PL-259 TellonlS ilver
PL·259 pUSh'On adapter stlel l
PL·259 I'; 50,239
Dou ble Male ConneClor
PL·2S8 Double Fema le Conn ~ c l or

1 ft palc h cord wlRCA Iype plugs eaCh end
Reducer UG·175 Or '76
UG2551PL259 10 8 NC)
Elbow 11.13591
F59A lTV lype)
LlG 21 DIIJ Ampneno l Type N Male fOI AGB
8NC UG88CIU . ma le
3116 oncn Mike PluQ lor COl lins etc"
UG273 BNC to PL·259

FREE CATALOG
COD.dd 52.00-FLA. Res, add 5% Sales Tn

_~NEMAL ELECTRONICS~I-
Nvv'I11 COAXIAL CABLE SALE

."'~ , 'It,,, ~ '" ~ ,
~ ~oiS' """'-! v v \ I V. I;?,.-

. ~o. ~'i> ~'a>~ ~
~,\'('o\~geC~'a> <:>'a>~e ~\~9J £
71v1 t. I'J.;:; <:>'('0\9 . ,;\';.'

!! " ~ ~ ~v'N"
POLYETHYLENE DIELECTRIC

RG5911J mil spec 96% shleld. , , , 14~"L

AG213 nonconl ammatl ng 95% sheild mi l spec 36cJU,
AGH4/U mil spec .96% shIeld .. 10C1tl.
RG11U 96% Shield , 75-onm mIl spec 254>'It.
RG6L1 96% shIeld. mIl spec S29.951100 11. Of 31clfl.
RG6AJU double snle ld. 75·ohm 2SCili.
AG58AU stranded mil spec 12clll.
AG58 mil spec ,96 '10 shield 11elll

LOW LOSS FOAM DiElECTRIC
AG8X95% stl leld ,..., ", ,$14.951100 II. or 17eilt.
RG59N 70% copper braid ,. .. .gelll ,
AG8U 80% stl leld. " ." ,..." . ." ....l&cJt..
AG58IJ80% shIeld .. ..,.....,..,.,... 07eil ..
RG58U 95% sn,eld " lOC1lt
AG59U 100% toi l stl ,eld, TV type............. . 1Octft.
RG8U 97% sn,eld 11 ga. le<luiv. Belden 82141.. 31c/1..
Heavy Duty AOlor Cab le 2·16qa.6-18 gil . ... , . 36cJ11.
RoiorCable6·con 2·189a,6'229a. , . I 9cJ11.

CRUIIITRONIC5
50FTWAREOtVI510N
P.O. BOX &1.7
FT . WAYNE, INI6I16

ConnectorS-Shipping 10% add'l, $3,00 minimum
Cable-Shipping $3.00 per 100 ft .

12240 NE 14th Ave., Dept. 73 , No. Miami, FL 33161 Call (305) 893·3924

CONT[NO[ ft PlUS (wfthout OXCC I S21. '~

CONTENDERS" .I~ (wRh...IWAS DICC 11I4I1w1 a,,,. Ipllon.
onIODII~I3.50 .

,.. FREE Ftd 5l1Hlartelr"lr wrlll:

this ~Iicotion
is available in

University Microfilms International

300 Norl h Zeeb Road 16 Bedford Ro w
Depl P.R Depl P.R
Ann Arbor. MI eatos London, WCl R . EJ
U.S.A. Eng land

-----------

JmIOOlIClHG THE IIIOST I'OIIIEllAJl. UlQGlHG I'IIIGl\lM EYER RlII THE C6I

"Contender Plus 11M

FEATURES: 2000 Ent, les pe' si ngle Sided disk (9
items per entry): Two or dual disk option: Auto or
manual time/dale logging: Auto or manuel bandl
mode logging: Edlt/updale features: torwardlre­
verse seen lully menu driven: complete log review:
Print complete log to printer. pring dup sheet to
lhe &Crean or prtnter: Prlnl OSl label s ilutO/man·
ual: Prin t QSL cards auto/ma nual: WAS summary
and report to screen 0' printer: OXCC summary
and reporl to screen or printer. Fa&ter t han basic.
Detailed user mllnual.
Contender Plul II ONLY 53-4 .95
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Rotate the Bobtail Curtain
How do you rotate one hundred feet of wire antenna?

It'ssimple: Just flip the switch.

coil and capacitor, and put a
quarter-wave delay between
them. I could then fire EfIN
but could not easily switch
from broadside N/S to EfIN.
Now, however, I rea lize that
while I cannot change the
a ctual s p a c in g, I c o u ld
cha nge t he d elay e le c t ri­
ca lly so that I would have an
endfire pattern, from pat­
tern #1 (Fig. 1, left) to patte rn
#2, (Fig. 1, cen ter)ve ry easily
and instantly. The drawings
will show how th is is do ne. In
the o rigina l way of inc reas­
ing the physical spac ing, I
would ge t pa tte rn #3 (Fig. 1,
right), as I had done before.
This was not wha t I rea ll y
wanted.

The horizontal wire runs
throu gh some tree branches,
so I used insulated wire. No
problem was enco untered .
The ladder line o r ot he r
spaced pair of wires wilt be
suspe nded hor izonta ll y so
that the end and switc h B
come just outside my radi o­
room window where I can
easily reach it. O r, the add i­
tion of a half-wave multiple
of li ne a t B will make it pos­
sible to move the switch to
anywhere you wa nt it.

used the antenna finng N/S
to work Antarctica. I have
made over 10,lXlO contacts
there and have spent more
than 25,000 hours run nin g
phone patches fo r the fo lks
there. I can get a 5/9 report
barefoot and break into a
pileup anytime. Now, how­
ever, I have di scontinu ed
this operation afte r fifteen
years and woul d like to use
my Bobtai l to fire EfIN to
work a couple of friends in
Arizona and New Mexico .

I cannot rearrange the a r­
ra y to fire bro adsid e E/W
both because of space limi­
tations and because I would
ha ve to fi re t hrough the
house next door. I have used
the a rray on ten meters for
EfIN endfire and also knew
that I could do the same on
20 meters by increasing the
spacing from half wave to
full wave. In my 1980 article
I mentioned thi s, but a lso
sa id that it could not be ro­
tated easi ly by any simple
method. Now I have thought
of a way to do it

At first I thought it would
be necessary to make two
se pa ra t e a nte nn a s, each
with a vo ltage-feed unit of

,
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inventor of the Bobtail had
originally used only two e le­
ments, but when no one paid
any attention to it, he added
a third e lement to make it
seem more interest ing, and
immedi atel y it beca me
more popular. The extra ele­
ment does not add a great
deal to the effectiveness of
the array and the extra space
it requires is not worth the
extra results if you are sho rt
of space.

For so m e yea rs I ha ve

.,

.",,,t". C,O' U ' _ .. . . 1".c' SN.t " G" ,

.,
S""lt~ I _~ iC ' O....1
".c' .... . SN.C' '''"" 0(, .,
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J~fold A Swank W8HXR
657 Willab<lr Drive
Washington Court House
Ohio 41160

Fig. 1. Switch ing d iagram.
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• " The 20·Meter Double Bob­
ten." May, 1980, p. 44.

Back in 1980 I wrote an
article for 73 about the

" Bo b ta ile d Bobta il Cur­
tai n," usi ng on ly two e le­
ments of t he a rray . * I t i s
worth noting that since then
I have d iscovered that the
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This is the final antenna article­
ot many written tor 73-by
waHXR. who died November 25,
1964. A. ham tor 65 years, he
authored The Magic of Ham
Radio (a 73 publication, 1980). a
non-technical book to gUide the
beginner as well as to remini sce
with old-timers.

in 73, or as the Bobtail is nor­
mally tuned. Adjust land C
and the tap on the RG-8 for
lowest swr. Tune for the cen­
ter of the band. as it is not
cri tical. Switching will not
require a c h a n ge In
tuning.•

""00 0 ~ ~
·..··0 (J) 0 ijJ * ~ ~ ~
..w(j) © (Q) Q9 ~ ~ CBJ ~
• •" e-@ @ (Q) ((D Q) ID ro ~

"""(00) (rzD o» @ (JJ CD ill 00

antenna separat io n is calcu­
lated as 246/f , where f is the
frequency in MHz. The first
is the antenna figu re and the
second is the free-space
figu re.

Tuning is the same as de­
scribed in the o riginal article

Fig. 2. Horizontal rad iation patterns for an array of two antennas fed w ith equal magnitude
currents.

W hen switch B is closed it
w ill cause an electrical de­
lay of a half w ave, since A is
open. The half wave is f rom
A to B and back to A. The
pattern is #2-endfire.

When B is open it presents
a short to position A, as is
the rule with quarter-wave
lines. This makes pattern #1
half-wave spacing with no
delay and is a broadside pat­
te rn N/S . If desi red, the q uar­
ter-wave line can be d ropped
straight down to a stake or
pu lled off to one side where
switch B can be mounted on
a fence o r t ree.

A, E, and F are high-vol t­
age points, B, C, and Dare
high-current points. The in­
sulation req uirements at B
are very low, but the sup­
ports at E and F must be in­
su lated well . The insulator
at A must be a good one with
adequate insulation and
separat ion.

The dimensions given are
for 14.2 MHz. The length of
the verticals is 234/t, and the

ATTENTION

Foreign Computer Sto res/

Magazine Dealers

You han ' a large technical
audience that speaks E nglish
and i... in need of the kind of
microcomputer i nformat ion
that C\ \ ',Peterborou¢l pro­
vtdes.

Provide vour audience with
the magazine they need and
make monev at the same time .
For details on selli ng 80
MICRO. inCider. HOT CoCo
and RUN contact:

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE .. SOUTH
NEW YORK. NY 10016
PHONE (212) 686-1520

TELEX--0204SO

II·.". Il ntIllrJ . I....SlII.1 & RW lwi.. 1du
Me", ~,~ 2 <1v"Hl"'~'

3-400Z S85.00 MAF4 55 519.95
3·500Z 85.00 M2051 15.00
4CX250B GO.OO 812A 24.00
5128 53.00 4X150A 35.00
811 A 12.00 60J8 2.15
813 35.00 6550A 1.50
61468 1.15 8012 95.00
6360 5.15 8121 95.00
68838 1.50 8814 215.00
1360 12.95 8811 520.00
8122 110.00 801 6.15
MAF454/A 19.95 8950 11.50
M~ior M_ IKf\l rIlU FaClory 811l'~ 1M full hilt III

Sylv~nl4 EeG R,p!~c,men l S,mlcondUClori

@r:;·~·o;)eHen €i>snv...~

FOR USE WITH VIC-20 or C-64

• Program On Auto -Start Cartridge
100% M ac hine lang uage

• Co m p le tely Pr o gramm able
W ith DTMF Commands

• Simp l e I n te rface T o You r
Repeater. Schematic Included

• Fu ll -Scree n Status Indicators
And Keyboard Fo r Loc al Control

• Auto patc h In c l ud es Re ve rse
Patc h And Toll Restr ict

• 3 Selecta ble CW IDs, One Is
User Pro grammable

• Dozens Of Add itio nal Features

ROM Cartridge For VlC-20 orC-64..5 f11,1. 1,15
Interlac e Board With DTMF Decoder
AndConnections T0 Phone Patch...5 W 1,15

T o O rder: VIsa, Masterc a rd, COD. Call
6 14-882-8965

Or Send Check O r M on ey Ord er to
SClLVnrU ·IS.'J1H. L'.HL\ ,{( ,/;X1U<I.W :

134 Grapt uc Way
w e stervme.Or no 4308 1

Sp..-e,fy Computer And Two CW 10

Messages When Q'deflng
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Clifl N. Francis W"MBP
325 S. 3rd Street
Silsbee TX 77656

Alligatored Antennas
(clip) It's30m . . .(clip) it's 17m . . .(cl ip) it's 12m.

Get the idea?

The alligator clip is a mar­
velous invention. W ith a

little imagination, you can
add to or reconfigure your
present antennas to ach ieve
results beyond your present
capabil it ies.

For instance, do you cry
in your beer because your
present vag! beam won't
work 10, 18, or 24 MHz? No
problem! To each element
of your vagi. add a w ire
drop-loop (w ith all igato r
clips) 2/3llong (plus 7.37%),

with the clips attached
(centered) over a 1/3-l sec­
tion of your yagi element
See Fig. 1.

You now have a sagg ing­
delta antenna (usefu l on ly
on calm days and unguved
or low-height guyed towers)
if you cut each wire for its
appropriate use as a reflec­
tor, driven element, or direc­
tor . With ingenuity, you can
even figure out how to stop
the wire from flopping in the
wind . Since the radiation re­
sistance of a delta/quad is
about 100 Ohms (depending
on various factors), expect a
slight ly higher swr-yet a
very effective antenna. See

your radio handbook on
quad dimensions.

Suppose you have one of
those great Bobtailed Bi-di­
rectional Broadside Curtain
(BBBC) antennas (Fig. 2) and
you want to change the di­
rection of your signal with­
out moving the antenna.
Simple ! Just add l/4 ele­
ments with an alligator clip
on each side of the center
radiator at a distance of l/4
(see Fig. 3).

It is no longer a BBBe,
and you might need to fine
tune your antenna tuner,
but your signal now goes in
the direction of the "curtain­
rod,"

And don't forget the old-

fashioned method of broad­
ening the resonance of your
simple dipole antenna by
adding short pieces of wire
with alligator clips (see Fig, 4).

Mobile-hams have long
known of this technique on
75- and 4().meter mobi le
antennas because the high
Q of these antennas often
limited the bandwidth (see
Fig,S).

It is a little trickier to try
th is on yagi beams, but it
can work for a slight broad­
ening of useful bandwidth.

Take a good look at that
al ligator clip-and think
about it. W hat can you do
with one?

•
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'"
L.

".".

•

I .. F..

Fig. 1.

Fig. 2. Fig. 3. Fig 4. Fig. 5.

"-=a#-=a' II':SEMICONDUCTORS: P.C. BOARDS FOR MOTOROLA BULLETINS -- - . .

MRF·208 . ........ .,12,00 MHW-252 ......... 53oo AN·762 .... .. ...•....14.oo • • .... -
MRF-240 .... ....,..18,40 MHW-71 0-1 ....... 61 00 EB-27A ....,.... ,..,.14.00 AN·791 ........,...... 10.oo Amateur Radio Logbook Program
MRF·247..,...... ...34.80 MPSH-81 ...,... ...,... .,50 EB-63 ....... .", ... ... 14.00 EB-67" ... ...,.... ,...14 00 For The TRSBOC Color Computer
MRF·309 ,.,... ......3380 MV2205 .. . ......,58 KEMET CHIP CAPACITORS: 56 pl . 82 pt,
MRF·422 ............41.40 78l08CP ... .............50 100 pl. 390 pl. 470 pi .. .... ........ ....50 lIa. '-."" .... ClOCK- Up • rsec 050', ""MRF·454 ............20oo 2N4401 .. ...... ...........75 680 pl . 1000 pt.; .......... ... ................55I1a. ... - "'-'IolOO DA". TIME. ....0 . MOOE - File
MRF·90I ....... ,.. ,. 1,75 2N5 190 ......... .. 1 50 5600 pl . 6800 pi , .1 1'1.. .... ..... ... .............. 1.00 ea ~ .. .-. -~, ..... ... """y - EOOI
sec- t Double-Balance MIxer ................. ,.....6 ,50 ,33 111 .............. 1,90 ea . 68 1'1..............3.90 ee UPDATE OS<>OSC ...• ... __ FULLY ...

nGRATEO OXCC/WAS <!8!'" PIinl.. opIions ...

CAMBION RF CHOKES , .15I'h. ,22 IIh , 33 ,..n. 4 7 IIh . 10 I'h ................... __ . . . --- -. .__ ._............' .20 ea ...... OSCO. DA" ...." . """'.,CAU- ,,,no,,
BROADBAND TRANSFORMERS PEA MOTOROLA BUllETINS: AN·762, EB-27A. EB-63 toe. -"""" OXCC & WAS ......,

'" OAND

UNDERWOOO/SEMCO METAl -GLAO MICA CAPACITORS: Spl, IOpI. lSpf. 25pf. JOpI. &"Ill MOllE _ CaI4>*iDIw -. II dIP;~ ROMs

4Op1. 56p1. 6Op1. 68p1. 8Op1. 91pl. 100pl. 200p1. 250p1. 390p1. 47OpI . ,COOp' ~ 321( . disII_· opt . pnnlerj
We a/so carry a line 01 VHF, UHF amplifiers and A TV equipment. --.00...., Log ,....._ . .. , .. , ..... . . . . .. $3t.00

Call ar write far our free catalog. Log Plogr_ w/o DXcc/wAS DAT. e ·SE .... . $21.00

~~munication
DXCC/WAS O.TABASE P•.....,._ ontr .. .. . ... 1111.00

!Ill ~.xJ 12.00 · "-. 1_1l'I 41llo lP"
VIS< oncepts Inc. dIMail.oo SOFTWA.A£ ' po, 9o:x 10531

l648 North.. n • ••. ' D.ylon. Ohio~420.15131alj_1411
JIlcQony;I\e. FL 32247 •
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AMATEUR TELEVISION
NEW 70 CM ATV TRANCEIVER

All YOU NEED IN ONE BOX

HAL·TRONIX
DAYTON SPECIALS

OOOOI L ...... ..." , DC
0'" '''' VO<.'_S
'lO A' .. A ..._" A" ._" A' u _
_ •"""'D_S ..
... n "............".._.......,GO$""" .,. _ ..-""'L·l RON '.l ....ICE

111.lIS

""" "" ' :10.00._ TlO ...-'

S WITCHING
POWE~ SUPP LY

IC CHIP'S AVAIL
FOR TIMEX

l.\.A 'o'IOfOCMF' ... ..~
l-lll OPU •....•••. U50
2D16 _ ... .. 1ooL1il'.i
ZIIIol~~ ._ " Iil'.i

­~...-.....

Il; EYlIOA RO (fir'" KlV S
"'O(Hj.l~ . .. . . .. Ill .lml

·· HALR HARO LD C. NOW LAND
WIZXH

" . .. . . . SUi

~o~'. AT L"'S T' ! ... VEIn "'FfO~O"" LE CO"'PUTE~
~ , ... VERT "' F FO~D...e LE P~'C E

...".E FIIU 0 ' M .. (W ...,... _ -.A,

...E_' " , ,.. ""'" """""'-. """"-l-Kf'l' IM....- COOO...."DI-­..-OU .. . .. ......._ " O'l _ _ ......... _0 """"
c>< ,p <>E .." " _'D<lCATOO«AL_ u M>QU1 , . " TU .cM, C' . ' ''''. TCODES POII .-.. "'MTm'~__...., _TED _
P""--"""-Tf TO ..' ..~ I'O..ACU POII ....... ..._ ..........., ..,....IlI'tC ' • AT A" AP--.f -":
WE...-:n TtU _ .,. .... "....".." IT .....
-.. ... .......,.. WAIOO~. TMn _ TO 1'(10

••
WlIWGo<f OUT _ T .... . ..".,... """ STO<>< ..... -0TO__ ...-..a.'- ...... _ .- LBS .............._....,-- ~ ~
nao ....... . ....-..

HAl·TRONIX, INC.
P.o. BOX 1101 . DEPT. N

SOUTHGATE, MICH. 48195
PHONE (313) 285-1782

[ PROMS
2101 811 EPflO M . , " . . . . . .. . , , n 5G EA.: 1(1/$lHO
2118.811 EPROM . • •.•••• ' " •••• • ' 13.00 EA.; 1(1/$25.00
25.8 . 8K EPRoM . . .••••• ' . . . . . . . "...... 13.00 EA.: . (1/$25.00
2732 321\ EPROM , •............... , . . . . . . . . . . . . . . • . .... . .. " ,00 EA.: .01135,00
2SJ2 321\ EI"!lI;)M . .••••••• .•. . . . . ....••••••.•.•. " .00 EA.; . 01135.00
l7&& 6&KE PFIOM , .•......•••.....••.....•.......••.•.....•....... , 16.5G EA.; 'M5(l,00
77.2lI1:18KEPROM .•••••••..• _ ... • , ,, EA-,; .O/II .w.oo
21, . 'K .. _ .....••.....•••...•.•••...••••....••••.....••.•...• 11.11& EA.; '0/II '7.5G
&1 11__ ••• ..•••..•.•••.....•••...••••...•.•••... .••••..... I •.ooEA.;'O'S8.OO
. .... _ IUoSol •••••••••••••••••••••••••••••••••••••••••••••••••••• " -2!l EA.; 10$&0.00
nos _ L CPU CHIP .••.....•••...•••••....••••.....•••....••••••....••••• " .11& 0..
noslllln HL I'SI CHIP . ' .••••••...••• .• . .• _•..•••.•••• U ... o..
'l0oi5 woa ASTA8t.f S 'T>fQ< CONTIIOU.£IlI , •....•••••....•••.....••••......••• " 11& 0..
' MS _ OlS382 _ II!\. O"
' l0oi5 llIiI'IAHL COt.OIlI GRAl"ttIOS • lllSI'l.AV CliP •••••....••••...••••••.......•••. • 11&
TM5 _ VlPlEOOlSPLAT I'IlIOC.. IlIGl ourPuT ....•...•.•• ........••......•.. . SlLlI5
IlO2 CPU CHI" . . . . . . •• . . . . . •• . . . . . . . . . . . •• ......••......•• ...... 0..: 1~00

M IO ... • • • • . • . .. . . . • • • • • • • •. . . ..... 1•.11& 0..: .111.8.00
.IM IlIiIO& NL MICR()." CLOClI OENJI)IIIVEIlI , . . . . . . . . . , 1!i.1I& E"'.

IIlWII . __ . .. . •• • • • . . , • •• .. . •• . . 1I!\.1IIl EA.;' Cl$5G
68A09E • S&.1IIl EA.:'ClIeO
_ . . 1lZ5GEA.;'~

IIIlA21 . UlI5 EA.: 1CJS2!i
_ . . .. n~EA.;1(l$nDLIIl." "1!H CHIP .. . . •••• . . . •••• . . .. , 1l8.lilS£A.
.lR221' . . . •• . . . . . ••• . . . . ••••• . . . ••• . . . . •••• . . . . •••• . . . . ••••• . . . . ••• .• . . . . .. 112.'" u...

APPLE II and APPLE 11 -+ COMPUTER MAIN·
FRAMES (tuRypopuleted) •.••• . . .• . .•• • $150.00

POWER SUPPLY; CASf AND KEYBOARD; SEPA­
RATELY AVAILABLE ••••••••• • CAll OR WRIT£

fI-U ' h . U.. " ~O" ' " .lIS Bu' 2"" FOfl '" lIS ~~ DC W"' LL o O." TO" '" itS
Bu' H. E 3." U"" ,OOO''',..~.,''.c "'" ••• ,~ $ ' 0 lIS ... ..U...l ,().,. ""."".~ S2.lIS

SEE US AT DAYTON-BOOTH #9,
OR IN OUR OUTSIDE SPACE

NEAR THE BACK DOOR

CHIP BONANZA!

IJU"'L JACKS; INTERF CE CASSEITE W!COMPuTER . , 112.110 E'"
RCACAI LE: INTERF CE TV WICOMPuTE R ... . • . . . . . n2!l
GAME S wrTCH; INTERF CE TO TV • 1IJ.1I5
. 8K RAM .....CKS (IIEl'VRIlSI . . . . • . . . . . . •. . •..... " 8.111,

CASS£nE (loUIlE PACI($

PKo . • , CHEOI 8OCIOI OUNAGl:It 'HE Ol'lGAHlZElt'HE
IlUOG£TEEIt ALl.3F01'1 .. . .. 110.11&

""'13 U FUCiKT SlMl.\.AY(lR; Ttot( MI.lEO llAG Of' GAME$; THE
GAM8lE1l; ALl. 3 FOI'I ......•••....•••••..•.•. $10 11&

UNIT AS DESCRIBED ABOVE, FULLY ASSEM·
BlED & TESTED $350 PLUSSHIPPING

• HOTlTE"'~YOU1'IE 'I'FIft;Q TOlllaD THECAlILE 0E0:l0E" AS
FEAl\oMiO .. THE I'9lI55U1E OF AAOIO ELB:TIlOHlCS. WE .....""
THE HAROTOG£TCOLS ...NO MOSTOF THE.....1IlS-

FSII ClEr.«XllJL.OT(lWTON EClECOOE~

)(1\.22'1 ... " " .. (SPECI"'LJ .
LI" ITEOOU"'NTITY~ PERQ,IS'OM ER

__"'*'.....,... """. ........... _ 0 ...' DOCP'T
"" on.. _ .. ~......-. _ IOEOUE.,..O"".....,... ' M
$ZI. ......... """'-WE """"IOMAL . .... ..... _ 0 _ ~
_ M .._ ..... M1lJ . .. SAWl TO.. " MO "" "' "" ,
...... ClIo........... .....,.... AlJO ..'" --'-'GE" U., ..

=--_ . J

2522 Pa xson L ane
A rcadi a C A 91006

$299 de"vered
TC70·1

Maryann W B6 YSS

(8 18) 447-4565 m-t aem-a c m pst.

P.C. ELECTRON ICS
Tom W60RG

MOVING?
SUBSCRIPTION

PROBLEM?
Get help with your subscription by
calling our new toll free number:

1·800·645·9559 *
between 9 a.m. and 5 p.m. EST,

Monday-Friday.

• New York State residents call 1-&l)-732-9119.

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.

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

• FUll COLOR, SOUND. , Live ACTION IUIII l ike b ro.d<:ul TV. Get on til,.
• • ~ll lng ...""'Ie.... y,<SeQ mode a t c>u••Uordable ready to 00 pnce,

• WHAT IS REQU IRED FOR A COMPLETE OPERATING SYSTEM? rne TCro-t.
do_ nconY&f1... outpull 10 ...~ TVon <; I'l 3 lor receiving . COnnect a oood 70 em
..,.en n.o. and low 10$$ t;OU. Plug in an~ eompoSll. v..-o source ~0I,l . a nl 10
' ,an....,,1: camera. VCR, comput.... etc . Plug In any 10. Z dynarr"c mi<: Of uH
COlor camet. mi<: lor Standa.rd • .5 m Hz TV sound. Connect to 13.8 woe lor
case. mobile, or porlable. See cr...pl. 20 1965 ARRl H.,dboo!<. ThaI' S i i '

• WHAT CAN YOU 00 WITH THE TC7Q. l "TV TRANCEIVEA? Silo. t he sn.aCk.
projects, compu te. program lislings. home video tapes. repeat Space $llullie
aud io and video I' you haye a TVRO, repeat SSTV O' ATTY, .....eatner Radar, do
pub lic eervree . yenl s suc h as par.des, ma rathons. ,s ces, CAP seart l'oell and
resc ues .. . th.. US l goes on . OX depe nds on antennas and terrai n, typ ically 1
to 40 miles. We have video compen sated RF li near am ps tor 20 ($119) or 50
(S1891 waUs pep 'Of greate' OX,

• FEATURES: s.n.1I 7-7.2.5". Puah to Look tPTU TlR switChing , GaAs!et
downcon""n., tun.s whol. 42l)-,450 mHl boInd . Two sw ,tch selec ted VIdeo &
aud,o inputs ... RCA phone jaCka and 10 pin ColOf camer.. jilek. Xm,t v,deo
mon.tOf ou tput. 0- 1 wan pep RF outpu l on on. Of two (add $151selected
cry stal cont,ol led I requencies. -tJll2S.~.O. Of 426 2S mHl.

CAl l 0 1'1 WA ITE FO A OUR CATALOG IOf ITlOffI In 'o 01 who is on in your ilIrN We
atock ilInle-nnu . module$. and evefYth ing you need on ATV ,

TE AMS: Visa, MC, or c.,n only UPS CODa by phone or "", il. Ctlecks mUSI clN'
bilnk eetcee shipment . Price includes UPS su" ilIc. snipping in conI. USA, otn""
..ad 3%. T,ansmitting equipment sold onl y to uceoeec Tecn c lass or h 'gher
ilImaleurs, verifiable in 1985 call boole 0' copy 01 new license.
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Zuper Zepp for VHF
Zip up yourzignal with UZM 's planz !

Fig. 1. Dimensions and deta ils.

match than the usual stubs.
Gain should be 3 dB.

This anten na lends itself
to a variety of mountings.
You can side-mount it on a
tower. st ick it out a window,
tape it up on a door o r wall ,
hang it from a tree, or what­
ever. Since the high-voltage
points are 20 " apart at the
closest. the insula tion is no
great p roblem . Dry wood
will do. PVC pipe (with a
la rge- to-sm al l T fitti ng)
wo uld be better , and yo u
could simply tape the wi re
to the tu bing, faci litating ad­
justment. For a plumber's
delight version, you might
t ry EMT and borrow t he
elec t rician's bending j ig .
Dimensions will vary as you
change the d iameter of the
material .•

,.,j RPM

W hat yo u have is a 1 .28·
wa vel en gt h ra d ia to r fed
with a continuous ly-vary ing
tapered li ne . Proba bly the
c u rve sho u ld be a hyper­
bola . This is a more fo rgiving

I
rl
I i

~-

I
. ....11£ ~. ~

t-
K _ ro .. SOB9

I

1 I I
l8,•. U. '4 ..'~E ~4,.

and measured in the graph
make a good sta rting point .
For frequency cha nge, mod­
ify the radi ating port ion, and
for match , mas sage the
cu rved matching sect ion .Having tried a double­

extended zepp on 450
MHz and approved of the
resul ts, I built one for 146.
Even thou gh I made the ex­
perimental model with num­
ber 14 wire, the bandwidth is
good, but large-diameter
tubing would be better. The
wire suggests severa l meth­
ods of support. I used two
pieces of 1" x 2 " (sc reen
stock) in the fo rm of a T,
braced by an 8 " x 12 " piece
of plywood. The main sec­
tion was nailed to the ply­
wood, but the boo m was
bolted, for easier disa ssem­
bly and transport.

The dimen sions show n

Wm. Bruce Cameron WA4UZM
324 S. Riverhills Drive
Temp le Terrace FL 11617

IF YOU COMBINE 1.3 - 1296 and 249.95 WllAT 00 YOU GEn
ACOMBINATION THAT YOU CAN'T BEAT.

The Best Place
To Find

New" Used
Electronic
Equipment

Buy-Sell-Trade l':=~~§,.J
Our 5th r."r -

NUTS & VOLTS
MAGAZINE

PO BO X IIII-G ' PlACENTIA, CA 92670
71 4-632·7711

JOIN 1000s OF RfADfRS NATIONWIDE
U.S.A. SUa5CRIPTIONS (MONTHt.T)

I Yr · $15.00 1st Class: $ 10.00 3rd O us
LIFETIME · $35.00 • 3rd Clns Mail Only

With Free Classified Ad,=='

~ '", '" r UI.I.. 1'4 .. . . . _ "'LL Il ... NO S , ...UTO M...TIC

~
' S E LtC T IO N .. It" P fl OVE N W " ' ''.,p' . o '

-0.. " " •• T , • • • - III G . Copp., ... '. W', .1
CiflOU NO M O UN T SlOPtRS • No fl ••,...
....... In.... ' "0".. 1. - MOon, >o. I",.,""••.-a'" C.nn... T o. '0 T , Il~"."' • • • P o, ,

:,~_ ·1-. - "' NT •• • ' . ' 1'<1 '" s "••• 50 , . ,'H.Un, " S LO P EA" Oil "' M . nn. G 0'
Un." • • , .... . ,. , . " n ••• '0' ~OO<J "" . "
PEP 1<00"'. m• • , P ••m U• •
In ..... In to "'''''.' S M "'L L • NE"' T·

::< _ L M O ST lN VIS S LE ' 0' " ,.~
...... _ 0'" .... , . .... , I r •• CO NO·O P ...AT ·
M E..TS · flt STA ICT EO "'AE"' S . P ' ~.l "''''
SWR . . .. "'lL U n" , . . ..... 8 0 ·I II0 . 3 000 cl "0••l~"·
",.n" n.._ • tVtA. C O M P1.. [ T EL T "'S S EM IILtO ._U
$0" flG- 5 I1 U C "_. _. PL 2 5 \! . _ ..
•• _ . ... , r U l L IN STR UCTION S '
.... ll1tOS-I80~0-~0·15·tO _5 a3 ... _ 10 ' . 9 .9 5
N• . IIO IO S. 11IO"'0.20_15. 10_ 4 3 9 1.'2 ft , _10' 2 9.9 5
... . OOMlS _ 4O·20 . , S-'0 _ 3 2 1 V2 10._ 109 9 .9 5
N . _ ~OtOS--20·'5 ·10_2 12 " . _ 5 7 9 .9 5
30 _ OWl _., $ 24.00 ..
S E ND rULL PR ICE r OA PP()[L IN US IC $1 0 .00..... '0< ' oU u V' S SC AD ·
"' MEA tllP. G "~m'" b 0 · Pn ' _301:1.236·5333
......., • . W. _ ... 2 ·3 •••• ,P .. C.. I. .... , lOu.........
1 , • • •0 ••, _ , tooo" .....

W[ STEA.. [LECTRO" 'CS
D_L "' 7 · 5 K......,. N. ...... 688. 7

ALL BAND TRAP
"SLOPER" ANTENNAS!

15 DAY• 110 IiASSI.l
AflUAIl GU.lIW.TU

1.3 1$ THE FREOUENCY
1296 IS THE BAND

5249,95 IS THE PRI CE

MASHA CARll OIl VISA ACUI'UD
[All l1W14-5IU II 'MIIU

1
.636 ShencSan Onw.

DIGITRL 1Is1n••1I1i1c Tonawanda , '- YOIt; 1(150
-- (116) 87.-5808

•F~ ilon'I/ll»1z -. 1 3GlI1 •~ e .1 jIpm (00)1)
• • aDooI LED DIsliiIJ . !le4 1296 'Iv an
• AulalrIlIlll: IlI!I:I'IIll pooll • Sal*) t 1 IIP'ottaur
' 5","' . 6 ' . 1" ill mNI,.. •~ t lllllQVU1l
. .. . 11""..... • 11!1o ..........
• 1 J'N' -..nry • ,_ t lIIIInt 20 III so C
·~ ..~a 1M 0fmt20 pi III 100 WI! - 50 __ 100 WI!
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BUTTERNUT
ELECTRONICS

405 E. Mar1let St. Lockhart, TX 78644

~2"'CV T,.,...,o....'- --~""'"" .,.,......,.

geon ...-..oaI fo< 2 """~ --.g "'" -..... gao" ...

_ ... .. ,~""" but "'" petente<l """""""
pha-v....,.. --- ,...., . _ , '" '''''-''''-'''''
".. .........~ """x,"""," 5' '" hogh _ ....,
.,..... .......-. """'vht" ..,..,.,<>£toOn _ ......­
1Ja'"""" ....._ fo< <>e><nQlel" D C~ _
_ 'oos_SWR _ , 96 ... 2 98 ..........

M,x'''' H r 6V Co<no'<>t""~ ."'''''''' 'oe .,..,,..,,,,,,,,,,,,,,ng
eo '''''''''''' '0 p1 ~. 30 ""',..... O u,perlo«n>; . " 4 _.',..
6·_ '".,," vertOC<Ol501 """'"""'"'..- ...... Tt>ou_
on " ... _ _ """"'"~ 8 ' I 160 ""',..'
opt>on 8V.d._....,..,. ...t<ot" k,r.; ' oo ,-.---..ng WARC
.-.... oomong"""", Heoght ~6 '</7 8 ""',..... ouv"'ll

""" """"'""" .... """" .....'a...""'"

l/ Mo:do>I2MCV ·5 ·S_·T, ... 'o...... · S ......
,...,\.0. '-1.,._~ ' ....,_ "" .... _ 2MCV bull.

• E...r& ~ .... """.... '" og.. . .- --
·i ~ ~. T~ ' .".,.,5""'lI"""' --
~... , gao"""""'" 1575"' .. 8 ~

All 8UTTERNUT ANTENNAS ""'" 5'-- _
_ ..... _ __.-::l fo< . ... _ F... . ...,...

"'''"*"'''''''"~ _ _ ElVTTER ...... T -..:0.

_ "" ''''' QuO" FREE CATALOG'

Tel :

..... "~"E: II600k ~c.

~
Dept . B
925 SrterwOOd Or .. Bolt 2 4 7
Lake B luff . IL60044 , USA

(31 2 1 234~600 :El ffi

Keep your 1985 Callbooks up to date.
Tne u .s. and F o reign SUPPlemen ts con tai n
a ll actIvity f o r the p revious three mon t hl
InclUd in g new licenses. Available fro m t h e
Publishe r In sets of t hree (M arch J, Ju". 1.
and september J) f or o n ly $15.0 0 per set
Inclu d ing shipPing. Speci fy U.s. o r F o reign
s upplemen ts w hen orderi ng . il lino is res­
l oan a add 6% sale!i t a ll . O f fer void after
N c eember 1, J 98 5.

O r de r f rom y our 08a ler o r d irectl y from the
p Ublisher. Foreign residen ts add $4 .55 for
sh l ppln9. IUlnols rll$l08nts add 6 % "Ies t.lt .

ElCh Ship~inu h ili

Of cou rse. Can ad ian and M elll can amateu rs
are also listed In t he 19 85 F oreign c aueee k.
Don't delay i The great new 1 985 Call eoc xs
w ere pu blished oeeemeer 1 . 1984 .

Order your copies now!

1985
CALLBOOKS

NEW!
Special North
American Edition

.--­, ~ ....-.--·-­, - ~-·--, - :::·- .·-

AS an added bonus. t he J 98 5 U .S. <:all book
a lso list s t h e amateurs In Can aaa ana Me:ldcor
Y o u get the complete and accu rate U .S.
listln9 s (prepared bY our o w n ed i tor i al staH l .
all the usual u p -t o -date Callboo k Char t s ana
ta bles, PLUS Canada and Mell ico . Now t hat 'S
rea l val ue !

The best just got better!

Crystal
TFilters

for
• COST SAVINGS

through volume
• PROMPT SERVICE

large inventory
• HIGH STABILITY

specialized experience

ON
QUALITY CRYSTALS FQR

GO FOX TANGO - TO BE SURE!

FOX-TANGO Co,.p.
P.O. Box 15944, Dept. S

W, Palm Beach, FL 33416
Telephone: (305) 68~9581

CWIS S BIAM Fa' most
KENWOOD· YAESU · HEATHKIT

Also DRAKE R~C17 Liflft. COLLINS 75S·3B1C,
and ICOM (FL••'" Tyll'l)

FOX TANGO hnetS ..' th ".." ... freQuencIes to
match yO<I< HI 'ange in bandw"'ths 'toni ,2!>Mllor
need'. '''''P CW to 6OOOHZ '(>I" 1'1,-1 , AM U.. tr>em to
lill you. op'~1 fiI,a. spols, to ' eplace Inr..iOl
ce<lmiC 01 monol ith,,, . tOCk un"" 01 to add mo.el-F
tmenng for ."per·...'ect ...'ly . MOi l .r. df~"1 01

plug-in type; ' I ~'ch-in . aU n.. _ paf11 and
ins trUCtions .f. supph.c;l . Gal ;.r>u.ne FT mate_
pelf III.., ..t" 12.' 5SB at>dlo< ~ e Vil 101 you.
R820. TS83lW3O Of FT·980. 0< .. Fill... Ca .c.dl.. kit
lor you. TSOO. T5520. TS 820; FT-101. 101Z0 , 101.
301,901-2; or H"",,, S e..l04 ... . Or .upe'·'18 yov< Rot-C
. ,Ih OU. GU F·" 2 u n lll . All kIll ,nciUlle 1000 ' a '.cI
8-pole d ,sc.el'-<;'Ys'al FOX T"NGO l,lT" ••. For con>­
1'1",,, dalai '. and I""c., send .. bua'n"n-" zASASE
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Paul H. Schwaf/z KB2XX
25 Dan Troy
Amhef5t NY 14221

Phase the Nation
North, south, east, or west, you'll be on target

with the double-X trapped-vertical arra y.

Fig. 1. Phased-vertical svs ten diagram.
54 73 for Radio Ama teurs · May. 1985
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A fte r operat ing a mu lti­
band trapped ve rtical

fo r e ight yea rs, I became
interested in the subject of
p hased ve rt ical a rrays .
The re have been man y a rti­
c les about the m ove r the
years, but most re fer red to
sing le-ba nd systems,

Not wishing to give up
m ul t iband ca pa bility , I
toyed with the idea of op­
erating two trapped verti­
ca ls in phase on 20 meters,
and using one of the anten­
nas for the other bands .

Well, I decided to bite the
bulle t and try it out. little
did I expect the extraordi­
nary results achieved !

As back ground, let me
state tha t I have opera ted a
Hustle r 4BTV trapped ver­
tica l, grou nd-mounted with
no rad ia ls, for eight yea rs.
This ve rtica l works on ten
through fo rty meters. I op­
erate on the lower 25-kHz
CW portion of 15, 20, and
40 meters, chasing DX with
a ba refoo t HW-1 01 , a nd
have fo und tha t if I ca n

hea r them, I can work
them . Thus, a trapped ve r­
tica l has performed satis­
factori ly.

My plan was to ground­
mount two Hustler 6BTV
ve rtical s to run in pha se on
20 mete rs a nd ope rate the
rema ining bands on one of
the ante nnas by means of a
switch.

Theory

The theory of operating
ve rtic a ls in phase is qu ite
simple, and the literature
de scri bes t he effec t o f
phasing c lea rlv.t The re a re
two main modes of opera­
t ion; each has a figure­
e ight pattern of rad iation
and can be described as be­
ing e ithe r broadside or end­
fire. By runn ing the ve rticals
in phase (0° phase shift), a
broadside pattern is pro­
du ced. Similarly, an e nd­
fire patte rn is ac hieved by
feed ing the ve rtica ls 180 0

out of pha se . A simple
phase change wi ll e ffec­
tive ly " swing" your signa l
to the desi red di rection.

I dec ided to e rect the

vertica ls in a north-south
line and operate them in
phase, producing a broad­
side pattern to the east and
west. The a ntenna furthest
from the house would be
the one to run a lone on
bands o the r tha n twenty
meters.

Construction

To obtain maximum di­
rectivity, the recomme nded
spacing between the two an­
ten nas is one-half wave­
length at the chosen oper­
ating freque ncy. The form u­
la is: distan ce ::::: (468 X

vf)ff(MHz). Vf is the ve locity
fac tor of the coax, used
when connecting the lines
together and running a sin­
gle line to the shack. This
wou ld on ly allow in-phase
operat ion. In my setup, the
ve rticals are phased with
equa l le ngths of coax; the re­
fore, I ignored the vf and
plugging in 14.0 MHz, the
distance between the two
ve rticals is 33.4 feet.

You wi ll need to run
equal lengths of coax from
each ante nna to the shack.



Fig. 2. Theoretical radiation
patterns for three bands.

References

1. Jerrold Swank WSHXR, " Nov­
ice Guide to Phased Antennas: '
73, June and July, 1978.
2. Bill DesJardins Wl lY/LA" e p,
" Phased Verticals for Easy OX,"
73, June, 1978.

eight pattern was observed
with major east-west lobes.
The directivity was not as
prono unced as the text­
book 's patterns bu t was cer­
ta inly accepta ble.

O n the air, the results a re
gratifying. The broadside ar­
ray snags DX regu la rly with
589 reports. For a high-per­
forman ce antenna system
that's easy to construc t, you
can't bea t th is phased-verti­
cal array.•
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the antenna switch using
RG-58/U. Thus, by throwing
a toggle switc h, I can choose
between phased- or single­
ve rtical operation.

Upon testing, I found that
not pn ly was the swr below
1.5:1 on 20 meters, bu t also
that the svstem worked on

•
15 and 40 me ters as well . In
othe r wo rds. I could use the
phased verticals on 15, 20,
and 40 me ters. The system
fu nctions with half-wave
spacing on 20 meters. quar­
ter-wave spacing on 40 me­
ters, and three-q ua rte r-wave
spacing on 15 meters, Of
course, the rad iati on pat­
terns on 15 and 40 meters
are different from the pat­
te rn predicted for 20 mete rs.
Fig, 2 shows the theoretica l
plots .

Concl usion

The fina l test was to oper­
ate the transceiver while
prowling a round the anten­
na site with a field-strength
meter. Walking in a circle
around the system, a figure-

necting the system, a terri­
ble mismatch was obse rved.
As was pointe d o ut by
W8HXR,1 when the anten­
nas are operated in parallel
the impedance drops to 36
Ohms. Adding a quarter­
wave transformer, made of
RG-59/U, will improve the
impedance match. The fo r­
mula for the matching sec­
tion is: le ngth in feet = (246
X vfljf(MHzJ. which, at 14.0
MHz, equa ls 13 2 fee t

Next, the switc hbox was
assembled (see Fig. 1). The
switc h is a H}-Amp, 125-volt
OPDT type, which I pur­
chased at Radio Shac k (RS
275-1533). I e nclosed the
switc h and coax connectors
in a plastic box and used the
inner conductor of some RG·
58/U, stripped of the outer
shie ld, for wiring the poles
of the switch, The center
connector of the switch runs
directly to the fa r antenna.
One side of the switch is
connected to the RG-59/U
which runs to the phase box,
a nd the othe r side goes to

This requires some though t
concerning how you will lay
out and bury the feed line so
as to account for the extra
33 feet of cable coming
from the antenna nearest
the house . I looped the near­
antenna coax 15 feet to­
wards the far antenna, the n
back aga in for 15 feet to
take up rough ly 30 feet. Two
125-foot sections of RG-8jU
connec t the antennas to the
phasing system, whic h is lo­
cated in the shack.

After tuning each ve rtica l
ind ividua lly for the bands J

was in terested in, I built the
0° phase-shift box, shown in
Fig. 1.2 You could, of cou rse,
add 33 fee t of coiled coax to
one leg in the box to obta in
an endftre pattern, but al l of
that ca ble would tend to be
a little bulky.

Hustler states that the in­
put impedance of the 6BTV
is 52 Ohms, so it seemed
that a direct connec tion in
phase would be acceptable.
However. things a re never
what they seem! After con-
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Thomas M. Hart AD1B
32 Westwood Terrace
wesrwcce MA 02026

Where Am I Pointed?
Is this Sinclair beam-aimer program
just like every other? Guess again.

I t was 73 magazine that
was responsible for devel­

oping my interest in 2m·FM
operat ing through a large
number o f articles on that
topic a few years ago. More
recently, I started to read ar­
ticles about home comput­
e rs, and I must admit that t
was very skeptical about the
whole th ing . My thinking
changed as prices went
down and as I did mo re
reading on the topic, how­
ever, and when Clive Sin­
cla ir hit the market with the
ZX-81 com puter, I decided
to make a move and invest.

Having the com puter
available, I looked into
using it in various ham-radio

applications. One obvious
area was programming to
compute the distance and
direction to d istant points ­
developing an antenna-aim­
mg program.

The sta rting point was to
survey the lite rature and de­
termine what had been pub­
lished on the subject. I
found three va luable sourc­
es of data, a necessary step
since my spherica l trig is
very rusty. The texts that I
used are listed below.

The Earth can be con­
sidered to be a sphere with a
3960-mile rad ius. The prime
meridian is a c ircle that
passes through Greenwich,

England, to establish an ar­
bitrary zero longitude. East
and west longitudes sta rt
from this point and go to 180
degrees in each direction. In
this program, west longitude
is shown as a positive figure
and east longitude is shown
as negative. The equator
marks the zero latitude ref­
erence, and lat itudes go
north and south from th is
point to 90 degrees at the
two poles. In this program,
north latitude is positive
whi le south latitude is nega­
tive.

The first and second refer­
ence books contain actual
programs for use on certain

computers. Both are more
complex than that needed
for the Sinclair. This is due
to the fact that the ZX-81 has
the arc cosine function bu ilt
into the system. Many low
cost personal computers
lack this feature, resultin g in
the use of other conventions
. .
In programming.

The Carroll text provides
the basic fo rmulas used in
solving the problem of de­
te rmining distance and
angle. The program pre­
sented here uses these for
the analytical portion of the
program. The ca lculations
are given in the box.

The program itself is fair ly

-t: ·t:*,.·:t :t * * >I< * *'"*:+< >I< ***** * ,t:* :+: :4<*;f:;t: ,t ,t:t"t

Clll~illiJl..Gd.~
··t, _t: _t, 't_*e+: :t::+:* :t ,*'" et: _t: 'to >t: of: :t,,+. +::t, _.:*:+::t: :t: :;::+: :+: ,+: * :t-

TO COr'lPUTE THE DI STAtlCE AtID THE
AtlGLE FROt'l MESTWOOD TO THE
TARGET , ENTER THE LATITUDE IN
[ IE CI t1AL [ lEGRE ES :

f1 tlD THE lot~GITUOE Hl OECH1AL
OEGF:EES :
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CALCULATIONS

C '" (sin LAl· sin lA2)+ (cos LAl'cos lA2'cos(L0 2 - L01))
o'" (60 · arc cos C)
G '" [sin lA2 - (sin LAl·COS Dl60jVsln (DI6O)" cos LA1
H '" arc cos G

LA1 and lA2 are local and target latitudes, L01 and L0 2 are
local and target longitudes, C and G are Intermediate c0m­

cctencos. 0 is the d istance in nautical miles, and H Is the
angle to the target.

The next item to consider is whether or not the angle deter­
mined for H Is from 0 to 180 degrees or if It is between 180°
and 360 °. This is calculated by:

J '" sin(L02 - L0 1)
If J <'!: 0 then let H '" 360 - H

simple. The fo llowing notes
will clarify key points:

• lines 5-88 set up the d is­
play and prom pt input of
the target location.
• Lines 90-180 perform the
computations.
• lines 183-265 control
the display of the calcula­
tion .
• Line 45 should be changed
to show your own QTH. The
program list ing shows West­
wood, which is my Q TH.
• lines 100 and 105 should
be changed to re flect the
user's lat itude and longi­
tude.

Finally. be very careful to
enter the program exactly as
shown. The omission or ad­
d ition of a pa renthesis may
cause problems with the
output. Once loaded. the
program can be tested be­
fore being placed in use. The

ARRL Antenna Handbook
for 1968 gives the fo llowing
sample computation:

location Lat. long.
Chicago 41 .90 87.60

Ca iro 30.00 - 31 .20

Note that Cairo has a n
east longitude , a negative
figure. The bearing from Chi-

cago to Cairo is 49.30 with a
distance of 6106 statute
miles o r 5306 nautical mi les .
To use these figu res, substi­
tute the Chicago data fo r
LAl and LOl a nd enter the
Cairo data as the target. The
program w ill provide a good
match to the Handbook
result.

Once tested, the latitude
and longitude for your QTH
may be e ntered for LA1 and
L01 . The program can be
stored and loaded with the
na me ANTAIM.

Good luck with the pro­
gram I I have found it to be
very useful in itself and a
good demonstration pro­
gram for a nyone who wa nts
to know what the computer
can do tha t is of practical
value.•

References

1. 80 Practical Time Saving ero­
grams for the TRS-BO. C. J. cer­
roll, Tab Books, 1982.
2. The Giant Book of Computer
Software. 73 Magazine, Tab
Books, 1981 .
3. Plane and Spherical Trigo­
nometry, Nielsen and Vall­
lonkhuyzen. Barnes and Noble,
1968.

200 PRI tH

fI:i:JI"

Lj " :J
"

227 PRINT

225 PRWT

226 PRIm

22(1 PRItH
. I

~". INPUT Ptc. ...... '

2 4 (1 IF P:t <>"'}"
THHI STOP
245 CLS

250 GOTO 35

255 CLS

26 0 SRUE "AtHA I
W'

265 GOTO 5

210 PRI NT

205 PR ItH "****
:"'***" ; t'l j "*:+: :f<****
.", " ; 0 ; U******** "

215 PRINT r·' :" •
illY=II ARE : "

218 PRItH

23(1 PR INT "TO C
OtHINUE , EtH EP •

185 PR ItH

180 PRItH

130 LET E=NI. I
51

135 LE T F=([:. /.;SO
) *A

140 LE T G= « SI N
LA2 )-(S IN LA1 *C

05 F» / (SIN F*CO
S LA!)

145 LET H=AC5 G
:+:8

150 LET J=S IN (
L02-L(1)*A

155 IF )=0 THE
N LET H=360-H

160 LET L=IUT (
D+ .5 )

165 LET M=I NT (
E+ . 5>

170 LE T O= ItH (
H+ . 5 )

175 CL5

183 PRHIl "_
.cInt~

~~"

195 PRI NT "**:+:*
*~"'***.
- "'*****"

190 PRINT "****
:+~***'.
~**:+; :+: :+: ..

90 LET A=PI /l8

75 PRI NT "['EGR
EES: "

78 PRItH

80 INPUT L02

65 PRINT ".-lI
~1 ' ; LA2

68 PRINT
70 PRINT "AND

THE LONGITUDE IN
e'EC IMAL"

95 LE T 8=1 /11

100 LET LAI=42 .
23*R

105 LE T LO I=71 ,
23*A

110 LET LA2=LA2
*A

115 LET L02=L02
*A

120 LET C=(SIN
LA1 *SIN LA2)+ ( CO
S LAt:+:COS LA2:+:CO
S (L02-LO l)

125 LET D=60:+:( A
C5 C*8)

85 PR INT "UJ.lJ
~" ;L02

88 PRI NT

~, .

2 5 PRI NT "

30 PR INT "",,***
*********'f<* *****
************"

20 PRINT If****
****************
*""**********"

40 PR INT "TO C
OMPUTE THE DISTA
NCE AND THE"

35 PRHll

15 PR INT

63 PR INT

10 PRINT
"

Program listing.

5 REM "ANTRIM

45 PRHIT "ANGL
E FROM WESH JOOD
TO THE"

55 PRINT "DEC I
MAL DEGRE ES : "

60 INPUT LA2

50 PR INT "TARG
ET , ENTE R THE LA
TlTliDE IN"
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CX1 REPAIRS. Mark Mandelkern, 2315
Derby St. , Berk eley CA 94705; l41SI·
~9.g21 0, BN8320

COMPUTERIZE YOUR lC·12O. Keyboard
frequency entry, e.t memories. scanning
Ilrequency. memOI~ , and model, many
tn(\Ie featu'es ' Req"i'ea no interlace. jllSt
tt1b1e-dlftlCliOnI included. For C0mmo­
dore 60/0. Caaset te Sl • .7S, diSk S' 6.7S, ppd.
Darid L 011__ 'N9ODK, Route 2. eo. 15.4.,

SMvt in MN 56e7e. BNB316

FUlL·F EATURED RTTYIASCtl!CW soli·
ware package for TRS«l ModelIIU4. Write
lor Iree lnlormation package.. CHiton J.
Turner W85KCQ. 8319 Boauf Trace, Alex·
andrla LA 71301. BNB319

COMPlETE two-me'" repeater with Ad­

vanced Compuler Controla RC350 cee­
trol ler, full tet_try, link radiO, and many
Ottlilf ext,.. lor sale. Excellent condition.
Doug ZllItlow WBlUPJ, 1702 Alaaka, NOI'
ta lk NE 68701. Phone (402)-379-31 66 days,
(402)-379-11 66 .....enlngs. BNB303

CODE·PRACTICE PROGRAM S dis kett s
for IBM PC, PC j ' , " 0 pp. Andrew
Modla/73, S Darby Place, Newtown PA
18940, BNB308

BIO ADVERTISEMENTS don'l make the
computer store. Bu~ ! rom hams: WA2AJQ,
WA20KC, KA8,JVJ. Call or writ e~SASEj 101

beat prices. sanyo, COlumbia. Zenitll, Pane­
sonic. Sli ver.Reed, NEC. CommodOlel
" pplelAlarl aceea$Oflea, bool<$, diska,
modems, monit~ Open 1111 2100 EDT.
1·2-3 Compute, 110 catalpS, Royal Oak IoIl I
48067; 1313jo3ll9-399O. BNB318

HIGH ·Q UALIT Y, lOW·COST courleay
beepers 101 you, t.anamltter or 'epealer .
KIt $14, assemI)Ied Sl e F.O.B_ YBM Enter·
pri.... 8502 N. Oketo A..~ NilesIl~.

""'"

COMMODORE 14 ~Band oxcc log Ir.­
ct .... custom beam beadings and dis­
tances 10 OX. plUI I;Oflhnent. country.
zones QSOedIQSLed on any band, phone

or CW, ...pan counlry name 01 caHaign en­
try. Diskette and IflIlfuehons S18,99 US
ppd, SonCIi:>r Softwa'e. PO eo. 416, Sa,·
nla. Ontario, C.&na<Ia NTT 1J2. BNB313

FOR SAlE: KenWOOd TR-7800, manual,
Pl, courtesy beeper, S290 or bes t o ffer.
Klaus Spies WB9Y9M, 8502 N. Oketo Ave.,
Nlles lL 6OMlI , BNB3"

INDIVIDUAL PHOTOFACT FOLDERS: ' 1
to . 1400 $3.00 postpaid, AJl, . 14 Chest ·
nut Lane, East Meadow NY 11554 BNB312

REPLAC E lUsted antenna boilS with atalr.­
leaa steet. Small quanllties, tree calalog.
Elwlck, Dept . ~2, 230 Woods Lane. Sam·
Mdal e NJ 08083, BNB311

SIMPl E-No·chemICal p,i nled·c i/cult ·
boa/d process. $3,00 postpai d. Ken Hand
WB2EUF, PO eox 708, EIII Hampton NY
11937, BNB31S

FIND OUT wflIlt ..sa you tt1n hea' on YOU'
generat-coveraga trans<:ei_ or ,ecei_.
Join a short• • ve raCliO listening club.
Complete in formallon on majOl North
American clubS and sample newsletter ,
Sl .00, Assoc llUan o f North "merlcan
Radio Clu bs, 1500 Bunbury Drive. WhiWer
C" 90601. BNB310

...",tional RTTY Tl,l . Very popular in UK,
newly available in US Irom England's lop
quallly radio IoItwa' e houM. Gros_
Soft. ars, 22 G,OI_ AGac1, Sealord,
Suaae. BN25 2BS, England- BNB302

KNOW FtRSTl You need t ile WS YI Report,

a twlc&-monl hly awalO-wmning hoi Inaid­
er hlifl'Hadto newlletter. Acc la imed besl !
Confidentlat l act s, IOaas, insightS-, nallofl.
.,,;oa news., liid.ootog~, predictions, aIer1l '
Quoted cout-lO<Olst! We print wtlat you
don't get elaewhere! S21.00 ann....nY
WhllOll!i, bVt. guarantee! SASE 12 slempel
blings Iree sample. W5YI ReporI, PO eo.
' 10101, D. ll as TX 75207. BNB2lU

coco AMTORIRTTVIASCIIICW Full·fea·
t ...re softwa'e ROM pack for TRS«lC, S89
Matching clock/PTT conlrollers, S2. CW
Interlace, m . Including airmail pos tage.
Visa/MastMclrd I ceepled. Requires con-

DIGITAL AUTOMATIC DISPLAYS lor FT·
1011, TS.~, CoIhnS-, Swan, and all
otllera. Six lIT' digill In a S" wide by

1·112" high and 9" deep metal tt1b1nel.
Send Sl.110 lor in formation. G'and Sys·
terns Dept . A, PO eo~ 3311, Blaine WA
96230. Canadians contacl VE7l B BNB282

n "14,1, ,andom, taxi , keybOard, send,
recelVll , code-practice progrems. Or. Code
" Genera l " sends tnte-naucnar Morse
Code and pr lntl on screen; you cnccse
speed, tone, which charactera to be sent,
spac ing, and mors! Dr. Code "Speech"
Is the same as " General," wit M speech;
you choose how many chal acters belore
s~ II : h check, For tt1aaet te of both copy­
lighted prog'arna and conditional copying
privileges, sand S10.oo piLlS $3.00 ship­
ping and handling to NSESF, RI. 1, Box
132e-, Lake ctwIeIi LA 10601. P!'Ione 1318)­
43&2018, no collect tt1Ua p1easa: satisfac·
lion or money~, BNB299

ATlAS 3SOllL OWNERS GROUP. Frea
newsletter. ~nd aSl with rig Sin and
SASE. Know peopl s whO r"palr them? In·
format ion to shire? Quest lonl ? Rod
NSNM, eo. 2169A, Santa Fe NM 81501
BNBn1

COPY SATELlITE PHOTOGRAPHS, _atl'>
er mapS, and presa 00 OUr mili l ary-surplul
facsimile recoroers. RecoroeB are solid­
Slate. dual ·speed. and lully automatic.
Catalog a.allable. Atlantic Sates. 3130
Nautilus A..... Brooklyn NY 11224. (1181­
3n -0349, BN8280

WHY SELL m You can donate Ihal u....
wanted equipment. get the ta~ break. and
l eetlike a million. Contact l he kids lear....
Ing English via amateur radio al Junior
High 22 on Manhallan's l.oweI East Side
WB2JKJ, Junior High School 22 ARC, 111
COlumbia Street. New York, NY 10002,
BNB276

OSlS to order. Variety 01 slyles, COIOfI.
tt1rd alock. W4BPO OSLs, PO o.a_ Ox.
eoroo.a 50 2903liI , BNB260

KENWOOD 430S owners only! Stop Scan­
when the squelch bleaks . the scan atops!
A.djustable r.......... scan delay. No modll ~

callons! lUI S2S, assembled S35. JAeco,
Rl Box 38e, AIe~ andrla lN -46001 . BNB275

CASH PAID l or tralflcJspeed radar equip.
ment. W,lte or call: Brian R. Est erman, PO
eo~ 814 1, Northl ie ld Il 60093: l312l­
251..a901 . BNB2Tl

THE DX 'EAS MAGAZINE. Up.tc>Oate, lr.­
lormallve. Intereatlng. Compiled and ecn­
ed by Gua Browning W4BPO, oxec Honor
Roll Cflrt ll iclte ,", Send tor tree SImple
and subacrlptlon Inlormation today, PO
Orawer OX, COrdova 50 29039. BNB281

d a''''1 and IncreaIlng code~ Sl5.00­
diskette or cassatte (specll)t N7BCU,
Dennla QhoeI. 22000 S. Tonya Ct., BeIl_·
creel< OR91004. BNB249

llOCiety net, tnuaeoum parti<;lpatioll. $ha<;k

pies & OSLs u lcoc " e. Wri te'" r.-d.
SASE lor lnio to RCSW, 32 " ppleg-at• •
Bennington VT 0!>201 , BNBlll7

COMMODORE 14 CW INSTRUCTOR PRD­
GRAM. Generates CW on TV spea ker.
Random code. k~rd input, or ptele­
C<lrdtd "CW Tests. ~ Cha'llCter speed and
spacing sal Indepenclently. Oeslllll"d lor

•

SCHEM" TlCS, Radio receiverl 192Oa16Oa.
Send name, bland, model no.•SASE. Scara·
mella, PO eox 1. Woonsocket RI 02895·
0001. BNB214

HAM RADIO REPAIR, tube Ihrough solid
I tate. Robert Hall Electronlcl , PO eo.
6363, San F' ancisco CA 94128: ~406~129­
8200. BNB2 19

ARTER 'N' BUY

NEW HAM·SWl SOCIETY for unity 01
thought & learning. Open to a ll. Many lop.
Ica, awards, free ad apK1I in periodical,

Selling 73 for Ra­
dio Am a teurs will

make m o ney for you .
Consider the facts:

Fact #1: Selling 73 for Radio Am­
ateurs increases store traffic -our

dealers tell us that 73 for RadioA mateurs
is the ncttest-setnnq amateur radio magazine

on the newsstands.
Fact #2: There is a direct correlation between store

traffic and sales- increase the numberof peoplecoming
through your door and you'll increase sales.
Fact #3: Fac t #1 + Fact#2 :: INCREASEOSALES,which
means more money fo r you. And that's a fact.

IiI081LE IGNI'TJ()N SHtElDlNG. Free li ter.
tur. Estes Engl'-lng, 930 Marine OriYe,
Port Angeles W" 98362. BN8006

MILITARY TECHNICAL MANUALS lor old
Ind obsolete equipment. 60ilIge catalog,
$3.00. Milita ry Technlttl l Manual Service,
226/1 Senasac "ve., long Beach CA 90815.
BNB045

IMRA- Intem at ional Miss ion Radio " sso­
clallon helps mlsslona,les by supplying
equipment and running a net for them daily
except Sunday, 14.280 MHz. t9QO.2000
GMT, Br. 8eNlItd Frey, 1 Pryer Manor Rd.,
Larchmont NY 1053l1. BNBl23
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PECIAL EVENTS

U.ungs in this ooIumn lire prov/dBd I""" 01
cINItpf on /I~..'Iebie bu /& n.. 101­
Iowl"fJ Inlorm/l t/oll .f>ould be lnelud«/ In

->' ..n~l; lPOffSor, _ t.thl.,
rwn.. piece, city. • ,.,.,~ ch¥ge (11

""J'1 '-turN, ,.....~ 8Itd ft¥
_ 01 MIom 10 00I'tfKt lor Iut'tr.~
,/on.~ra must be,~ by

73 M-oaz;ne bI' the firs t 01 tfJe monIll, ,.."

month, pt/oT 10 the month 'n wI'I lch ''''.->f
'Ilk" place. "'BII/o Editorial Olficu, 73 Mag­
azine, PI"" $1" ~I.roorough NH lXU58.

CEDARBURG WI
MAY.

1M Ozaul<ee Radio cue. lne~ ..."ill~
lIOl' It• .......,11'1 11........1 • • apl.., on s.tur.

cu.,. Ma,., 19M. from 8:00 11m to 1:00 pm,
• 1 The CirCle B Rec::'elIlion Cenler, High.
way 60. Geda'b\.I.g WI (20 miles north or
Milwaukee). Adml nloo is $2.00 In ad·
vllnc", aM 53.00 II the door. Four·fool
lable, are 52.00 eac h and are available In
adv.1'lCfI only. Ref reshments will be .".,1­
.tIIe, Seller H lup begins a t 7:00 am. For
lIekel$, tllbles, ,",,!)s, or 1IlOf8 InIOlm.l·
lion, Mnd /I buai.-.slza SASE to 1985
OAC SWllPf""t. 101 E. CIa, 5,._.Saul<·
wllI.Wl~ .

ROGERS AR
MAY of

The Norlhwesl Arkansas Amal llu, Aa·
dlo Club, InC., will ho ld !Is filth .nnu.'
h.mf..tls .... pl..1 on S aturd.y , M. y 4,
1986. from 8.1lO am to 4:00 pm• • t the Rag­
... Youth Cent., 315 West Olr... Aoge<s
AR Setup beg lllS.1 7:00 .m_A""'inion;s
Ir....nd ~cl.Il and lle......rket I.
bin .'e $2.00-II.-.f come. firsl served .
T.lk~n on 146.181.18 . nd 1~52 S,mplex.
FOI' mor" InfonnaUon. send .n SASe 10 "l­
th"r R.y Waotson NSHAP, 714 Map le Drlye.
Springda le AR 72764, Or to Cu " Pe,ry
KE5OZ, 3201 N. 13th street. Rogers AR
72756.

BEM IDJI MH
MAY.

The Bemidji Amaleu< RadIO Club ....111

hold lIS annusl hsmfestlswapf&St on Sat·
u'day. May . , 1965, lrom 9:00 a m to " :00
pm. .1 lhe Middle School caleteri.. Bemidji
MN, llcensing " xama,.nll begnren. T.lk~n
on 146,13/.73. For more Inlormlltion, wrile
JIIN)' PoIlraott. IlemidII Amateu, Radio
Club, PO Box 52" , Bemidji MN 56lllI1; 121~
751-7502.

OlQ.TlMERS DAY
MAY 4

The Volunteer Amateu, Radio Club 01
DICkson TN will Opel'''' speel.I-eYellt Stl ­
tion NY4N on OkHlmers DillY. Milly " , 1985,
Times and IrequttnCies are illS lollows:
12:00 noor\to 2:00 pm-39llO kHZ; 2:00 pm
106:00 pm-1. ,275 kHz; 12:00 noon 10 6:00
pm-I46.S20 and 1.5,11 MHZ. For . com.
rnemo<.t.... cer nu cere. OSllO PO Bo. 7•.
Burns TN 37029,

OWEGO NY
MAY 4

The Southern Tie, ARC will sponaor ilS
26th .nnu.1 h.ml"1 on SatUrclilly , Ma y . ,
t9M. beginning at 8.1lO .m, .t IIIe Tread­
.....y Inn, Owego NY (la ke NY Rool. 17 10
Exil 65j. Adm ission Is $4.00, ...Itl'l c l'llld' ""
under , .. admilled lree. Flea-markeltlillij.
gating poarl,,ing is S2,oo (plus . dm ln lon lor
"a<;1'1 pe'son). Featu res roeuee YelldOl' dla­
plillYs, la lks , and re lreshmenls. There will
be • dinner a t 6:30 pm ($15.00. includes
gene,al ad m iss IOn _ /ildYa nce t lck el S
only). For banQuel tiC kets (ma ke Checks
p.y.ble 10 STARC), ...rlte to STARC, PO
Bo. 1082. EndlCOlI NY 13760. Talk~n on
.221.62• .161.76,.nd .52. FOI' more In lorma·
lion, ....." .n SASE 10 KF2X. RD " . Box
1... . Y&Stal NY 13650.

COC HISE COUNTY AZ.
MAY 4-S

The Coch;.e Amateur Radio Aa. ocla .
lion (CARA) lnyltes a ll . mateurs to part lc l­
pats In the dedlcalion of the ne... CARA
Tra ining Fa<;ility and Range. The loa""...
"I_I lor lhe comple.....iII be • ham'esl
on M. y"- So 1965. A fIN markells pI.nned
and '.,Igate<s are a alcome. The new fa<;il·

Ily I' located 5 milea aut of Sie<r. Yiata
A2. on Moson Road. ofl 01 Higl'lwa y 90
Eaal . For more InfotTTlll tion, conteel lhe
COCI'IIH Amateur Radio ...ssocialion, PO
Box 1855, Siena Viat. AZ. 85636, Attn;
KB7HB.

GREENVillE SC
MAY 4-5

Tha Blue Ridge Amateur RadiO Soclely
...Ill .ponscw (he ot6Il'1 . nfllJal Gr_lIe
Ham,"1 and Elecl ronlCS Fie.. M..rkel on
Saturday, May 4. 1985, from 8.1lO am 10
5.1lO pm, iIInd So.lnday, M.y 5. 1965, lrom
8:00 .m 10 3:00 pm, .1 lhe Americ.n Le­
gion Fa irg rounds , G,eenyille SC. Adm la­
slon I' $3.00 in allyanee . nd $4.00'1 Ihe
ga 'a, Ttlere will be licens ing e xama, a
Woul! Hong ceremony, the South Ca rolina
...RR l S la te Co nye nllo n , 25 ,000 aQuare
feel 01 dealer d lapl.ya, a n Indoor/outdoor
fIe. m"ket, a Salu,d. y·nig h t banquet ,
camping. and more. For adYaroce lickell
or 101' v ec e. ..m Information. ....rile M,s.
Sue Chiltn N4ENX. PO Box 6751, Green­
-.itle SC 29606. For more inlormation. can­
1a<;1 M,. Rancy Rf<;e WQ4ADK, 1401 W.
Pa rke< Road, GrHnylll. SC 29611.

SHELTON WA CENTENNIAL
MAY 4_5

The M.son County ARC wilt be operat·
ing apeei.,....".,t alallona on Ma y 4- 5,
19M. 10 celebr'te lhe centennial of Shel­
Ion WA. KB7MJ and W7Kn ....ill be OC-a1­
Ing SSB on J9OO, 7230, "'27O.21,350, . nd
28.600. KN7D iIt be oc-..ting RTTY on
14,090, K1UAR ill beoper..ting I)&Ckei on
"'5.01, For . certifiCa le , send. OSl.nda
9 x 12 SASE 10 l ore n Mercer KA7GSV,
2213 Olympic Highway No rth, Shellon WA,,,,.

MELVILLE NY
MAY S

Tl'la Suffolk County R. d io Club . 111
'PQnso< .n indoor/ou ldoo' elecuonlcs
fl.. marke l on So.lnday, M.y So 1985. from
8:00 .m to J:OO pm, .. Republic lodge
'1967, 565 B'08dhollow Road (Roule 110),
Me lYilte NY. Adm issio n Is $2.00 (spauaea
and c h ild re n under 12 are f'ee). Indoo' een­
era' tabln are $7 .00 . nd o utdoor sp. ca Is
$5.00 .nd Includea one free adm ission.
F,ee parking .nd re l reSh ments ...Itt be
ay.n.Dle. T' lk-in on 1. 4,61/1.5.21 .nd
1.66.52. For more In lormation. call RiCl'IarCI
Tyga' AC2P .. (51llJ-&t3-5956 _lngI..

SUlUVAH Il
MAYS

The MOultr ie Am.teu ' Rad io KluD
(MARIQ ,.nIt hold • l'I.mfeal on Sunday,
MillY5, 1965, from 8:00 .m 10 3:00 pm, at
the Moultr Ie Counly 4-H F.lrgrounda , IIYfI
mllea easl of Sullivan tL The,a will be a

IINted Indoor .nd ." lIe coYe''''' OUldoo'
lie' market. There la no charge 10 Yell.
00<1., and s pace la .ya lt. ble on • filSl·
tome. lilSt-served baala. Vendors can set
UP on Sa,urday. May". but ''''''e are no
~I hook ups. Talk~n on 6551.(155
and .52. For mort informat ion, . , Il e
MARK, PO Box 79, SultlY,n Il 61951, Of

call Vernon Ja<;k K9Swy .1 (217}-728-7S96.

CENTRALIA IL
MA Y S

Th. Cenlrali. Wire less Assoc la lio n.
IfIC., ....111hold ils .nnu.' hamres l on Su...
day, M.y5. 1985, . , the Kaskaski. College
gyrnnasIum, Il'Iree mile$ .-th...est 01cee­
" a li. IL F-.m.arl<et and displ"y """up
...ill begin a l 7:00 am.. Adm ission ia tree
.nd . litniled numbet ol tablea ....ill be pro­
Yided on • IIfSl-come. li,st'HNed basiS.
Food .nd free parking ...iII be ay.ilaDle .
Talk·ln o n 147.27/.87. Examinat ion. lo r a ll
c lanea of IIcen.e (except Noyiee) will be
lIiYfln a t 9:00 a m. To registe r lor Ihs e x·
. ms , sand (by April 5).n FCC Fonn 610"
copy 01 your currenl Ilcenlle. and • check
for $4.00 (paya ble 10 ARRLNEC) to Lou

Hodges W9f 1, Roo lt " Box 62A, Centralia
Il 62801 . For mort Infonnal ion, conla<;1
D.'ti(I Conder KA90Pe . 1(618j-532·2rn Of

Lou Hodges W91l.1 (61~124,

ROSEVilLE CA
MAY S

The 13tl'l a nnual Sacramento Va lle y ....
ateul Radio Hamswap ....111be I'Ield on So.l...
day , May 5. 1965. hom lHXl.m to 3:00 pm.
a t lhe PI.,;", County F.irgrounds. RoM­
Yille CA. S.....p tabIM ...ill be a yailable.
n-a ...111 be food and free parking. Talk·
in on 145..1 9O. nd n •.780(K6IS 'epeal....~
For licket a nd table In lormlllion, conla<;t
Cart Schullz KA61(WB , 2942 G...e ndolyn
Way, R.ncho Co'doya C.... 95670; (916)-366­
9111.

SANDWICH Il
MAY S

The Klan......ukee Amateur Radio C1uD
. 111 hold ita annuat hamleal on So.ln4&y.

CODE TRAINING ON THE APPLE

C.W, T UTO RSO FT leaches Cha r­
acter, Word, Calls ign, and QSO
Phrase recogn it ion.
FEAT URE,S : Random ized, Inn-rae­
rive routines, Programmed tea ming.
Auto mated Menus, Auto mat ic grad­
ing, Variable speed a nd pitch.
C.W. T UTORSOFT. d iskette and
Study Guide. $30 dollars, postpaid.
C.W. TEST:\-IASTER generates FCC.
Type QSO pa ragra ph with l :~ ran­
dom. o r user- p rogramma ble, var-ia­
bles, i.e, call sign. RST, QUI, rig, etc.,
Automated quiz scores user compre·
hension.
C.W. Tl."iT~IASTER, d jsket te and
Surdv Guide, 30 do lla rs. postpaid.

RI. 5, Box 37,
Knoxville, IOWA 50IJ8

Ph. (515) 842-6256

OAKS ASSOCIATES

" When You Buy. Say 73"

UHF POWER AMP
AM-615S/GRT (ITT 3212) 22~'4()() Mhz Ilf a mp,

~Woutputltom 4-1DW

Input USIr,g Hmac
X651Z, sil yer-plated
ca vity In remo vaDle
drawt!r . Reqlires 1l~
230 VAC & 20 vee .
7x19V..18-, 75 Ibs

stl . Used-not tes ted , e xcell ent condition; 5151.50

AM-' l ~GRT VHf POWfR AMP, same as AM-6 155
e xcep t covers 11 6-149 .95 MHz rangs ; used-not
tested _ , 5201.511

CU·I72 Hf ANTENNA COUPLER lo r up 10 e ight 2·32
MHl receivers ; 70 o hm output, N connections, test
meter , and 2016922 lubes. 7 ><9 ><18 .5 , 40 ms sn .
Used , •. , ,." •. , ,$41 .511

ZM-ll UNIVERSAL BRIDGE, measufes 10 pf-l 1()() ml
CapaCitance , 0 .1 mH-l l0 H Ind uctance , Insulation DC
Resistance , Transformer Turns RatiO , OC ltayge,
Dissipation , and Q Storage . 115 VAC 60 Hz;
~8 >(9)(9 .8 . 18 1\)s sh . Uselk:ltec~ , 5115.DO;
Ma nual partial rep ro, $1 .511

Prical f .D.B. 1.irtNt, O. • YISA, MASTEIICAIID Acc:elMd.
AIIGw lot SlIIpplllg • s,nctlot New fllEE CATALOC '13

Addrsll Dlpl . 73 • Phonl ; 4181227-6573

FAIR RADIO SALES
JO' . e fUIEICA ' 80x 1105 ' LIMA. O HIO , .. U02
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•

Frequency {lcHl l EmllSlon Station

4001 5 '" ",G
4010,0 OW NeG
401 5.0 OW NM'
4025,0 '" ."
. 028,5 ", WAR
6910.0 CW NeG
6995.5 CW ."
6997.5 CW WA'
1301.5 l SO NeG
1306,5 RIT< .,R
1315.0 l SO ."
1346.5 ", NM,

achieving a verlf la<! Iwo-w.y r.dio con tact
wll h any 01me parliclpillting mil it ary radiO
ereueee. Inl arcaptlon ol lheS8 centact. by
SWLs will nol be acknow ledged by aSL
ca rds. Howevar, anyone who 'e<:eives and
accuratel y copies the Armed Forcea Dey
ON and/or RTTY message 1rom the Sec ·
",tary 01 Delense can Qualily 10 receive.
special commemorative certlficale ' rom
the Secretary.

C.ossband contacts: The mi l lta.y-to.
am ateu' croaaband ope•• t ions wilt be
conducted lrom 1300 UTC on May 18 to
02. 5 UTC on May 19 The mili tary st illt ion.
parlicipating in cmssbillnd O(lerahons w,1I..
" R
2045tn Comm. G.oup
And<ewsAFB
Was.hinglon DC

NAM
NilIY3.1Comm. ........
Mast .... Station LANT
Nortolk V...

N"
HQ. Navy·Marine Corps
MARS Radio Slalion
Cheltenham 1.4 0

NM '
COa$t Gua'd Radio Stilltion
"'lexillndria V...

' MN
Coast Guafd Comm. Slalion
Portsmouth VA

NeG
Naval Comm. Slation
StocktonCA

N"'-
Na'ilIl Comm. Slation
San Diego CA

NZJ
Marine Corps Ai. Station
EI re-o CA

WAe
HQ, Army MARS Radio Station
Fort Meade MD

Milil ary st allons will transmit on Ihe 101·
lowing Irequenc lea and announce Ihe soe­
clflc amate ur band l.eQuency being
monitored:

ASTRON CORPORATION
LARSEN ANTENNAS e BENCHER INC.

FALCON COMMUNICATION~
Radio Amateur CALL8QOK Inc.

Call For Low Price

NeN ELECTRONICS
33 McKi'l1eY Ave .W. orange, NJ. 07052

201·731-9506

WRIGH TAPES: ($lrn;e 19761Uncon<I'hOnally gUill•.
anreed Morse Code Pract ICe on 60 min. cassel1e
lapes. Beginners 2·rape sel 5WPM $1.90.AI~ 3. •.
5,6-8, 10, 9-11.12·1 4. I • . 16--20. 22, 2.·28 WPM
Specily Ptain Lanoua..ge 0< Code G roups .A!~ p1a,n
lang. onl y 30-3S. 3S- • • 5-60 FCC t ype tnls s-e.
11 ·12. 11-11. 13-1• . 20-2. Call signs; 12·15.21).2.
Nos : $-22. 13-16. 18-2. crece. MiC. Vi.... $3~ ea
W O l SI class USA. Me• ., Can. (Elsewhere lldd $2
per tapel Instant servICe,

PH: SI1·.u.4-91!M WRIGHTAPES
235 E. JaCkson ...-3 , Lans, ....... lol l "Il906

TO ORDER
I INFO

CHICAGO IL
..loY 15

Th' Ch lClgO Amaltu' Rad i o Cl u b
(C"' RCI w ill hOld a m lnl ·nam last o n
Wednelday. Ml y 15. Il18S. from 6:00pm 10
10;00 pm. at tl>e EdgeOrOOk Goll Cou.se
field house. 5900 N. Cen tral "'venue (north
01 £Ilion Avenue, IOUth 01 Oavon Avenue~

Chicago IL Fo< more inlonnation. call
(312)--5065-3622.

M"'NASSAS V'"
..AY II

Tile Ole Vi'g in la Haml ...m.t.... Rad,o
Club 01 Manassas V'" will sponsor a spe­
ci. I....""t atilllion on Milly 18, 1965. t.om
8:00 .m 10 8:00 pm , ilIt lhe Man. "",s
&anleheld Pa.k, Manassas VA. Frequen­
c ies will be: No.-lce - 3,125. 1.125, and
2U)!>O; Gene.al ph one-3,S!>O. 1.290.
1• .290. and 21.390; Gene.al CW-3.650.
1.050.1• .050. and 21.050. aSL 10 Ole v«:
glnla Hama ARC. PO 80x 1255. Manas·
sal VA 22110.

ARMED FORCES DAY 1M S
" PRESERVING THE PEACE"'

MAY 1.
The annual Armed FOfClS Day Commu·

nlCllion Test will be held on Saturday .
May 18, 1985. and marks tbe 36th anmver­
sary o f lhls event which emphasizea a
continu ing cumete of mut ual aeeretance
. nd warm esteem between the mllita,y
and amaleur'fad io communities. The tra­
d lt lona l military-to·a mateu, crossl>and op­
e.at lon and b.oadcast o f the Sec rel ary 01
Defense message ere t he l ealured h igh.
light s o f the day. wh ich includes operallon
In CW, SSB. errv, and SSTV,

These tesl s gl . e bolh amateu.·rad,o op­
e.ators and SWLa an opportunity to dem­
onstrale the l, IndMdual technical ski lls,
Special commemO,lll .e aSL ca.ds will be
. warded 10 those amateu.·.adio operalors

10' the Medina Cou nty Haml e.! on May
12, 19M, from 6:00 am 10 2:00 pm, a' the
Medina County Community Cen ter Build­
Ing. u,fayatte R~d, St. ,. Routs 42 SW,
Medina Cou nty OH. Admiss ion la $3.00 In
""'alll';a and $3.50 at 1M door. Tables are
se.OO a.eh and Il...-market apaces ate
$2.00 e.c:h. Salup baglna " 1:00 am. Re­
I.ashmenla and Ir.. parlling wUl be avail·
abla. Tal k~n on 1.1.831.03 (K8TV/R). Fo<
mora Inlormatlon. tabla ........lIonS. or
. dvance IIc kels. con i ac t t he M ed i na
Counly H. ml est. PO Box -452. Medinill OH
«256; (218}.1~1.

ContTol ,our TVRO, VCR. or CABLE
TV from An, Room!

Works on most infrared cconclled devices.

Immedia te Shipping - w boiescie & Reta il

MERRIMAC

SATELLITE 6lJ8.4!I3.2291
MERRl"AC, ~._
WlUSIl .... ~

~~~~~~~~~~~~~
~ LIKE TO VISIT CHINA? ~e JOIN VS e
~ Escorted a nd hosted by Radio PekIng. t>

Most comprehensive 22 day tour.t> Inquire cost, polentlal tax benefits. t>t> Send phone numtwr lor reply. ~

... PilIuJ HM. 1619 N. R.,.",.r Sf. ...
~ CoIor-Jo Spri,.,COlJO'J07~795 V

~~~~~~~~~~~~~

W1R lUSS U/ltrOTl CC)HTROL lXTli'I$lOH SYSTlIlll

~lIMC~~.

The Med ina Two Melar Group will $PO'"

B" TON ROUGE LA
MAY 11-12

The Balon Rouge Amaleur Rad io Club
will hold lis annual hamlest on Salurday
and Sunday. May 11-12, 1985, f.om 8:30
am to S:OO pm on Salurday. and trom 8;30
am to 2:00 pm on Sunday. al the campus
of Catholic High SChool, eaton Rouge LA,
Admlaalo n is Iree. Fealu,ed w ill be a
awapl est, ' arum a. and new·eQulpment
dealers. Talk-In on 1.c6.19 _. The", will be
VE ex.ms (th' ough Extra class) from 9:00
am to 12:00 noon on bolh days. There la I
3Ckl. y advanee ",glst.allon dBadline lor
tne exams. Send an SASE. Form 610, and
a Check l or "'.00 payable to ARRLNEC to
George Perry WSLV)(, 11. 2. lilIdy Con.
" anee, Greenwell Sp.lngs LA 10139. For
l uflher Information, send In SASE to Rick
Pourciau N5HHF, 619 Castle Kirk D.l ve.
Sal on Rouge LA 10608,

MEDIN " COUNTY OH
M..y 12

lion ....i ll hold Its 25th annual Swap Shop
and Computer Fair on Saturday , Mey 11 ,
1985. at the Wed ord Civic Arena, Cadill ac
1.4 1. Camping wlII be Iva llable . Tran apor1.
lion ""III be available for anyone wish ing to
lIy In. Ta lk·in on 146.37/.91 (WA8$UE). For
mo.1It intonnetlon. contact We. auk..., Am­
-'tN.~io Aasoclal kNI, PO eo. 163. c.o.
lilac lol l 4960 1.

FIRE SERVlC E RECOGNITION D..Y
MAY 11

Fi", SeMco Re<;ognition [);oy will bef:el.
. atad by speci.~1 stalion KF6XX on
May 11, 19M, l rom 1700 10 2200 UTe.
KFexx (ttle ca11 held by Bill BiMon, the
Los~ FI.e Department'a Arson sec­
lion &anal lon Chief) wil l be operatad from
Loa~ City Fi re Stalion 88. 5101 S.
pulveda Bou....ard, Van Nuys CA.. on 15­
and 2O-me1e< SSB. On displ.y ilIt Fire Stil­
lion 88 will be equipment lrom local Ii,.
l ighling agencies, Including hellco9ters,
tr.c:tcn.. bulldozers, and all types 01 lire
engines and trucl<s. FI.e prevention and
lifesaving techniques will also be <Iemort­
stralad. Alt l lcensed llama .'" welcome 10
Slop by operating headquafle<a, the Arson
Secllon Response Van, to sign the g-ueat
loll and oper.te. Custom aso conlirma­
l ion tertilates .'" .....il.bIe lor a OSL
--.1 10 KF6XX, PO Bo. m, CilImariIIo CA..,.

1180 FESTIVAL
....y 10-11

The OwenlbO.O ARC w il l ope.a te
K.HY ffOm tile Intemallonal aaa Festival.
from 0000 UTC on May 10, 1985, th.ough
0S30 UTC on May 11, 1985, F.eqlMlf>Cies o f
ope,atlon wil l be: phon,-12.S,2~.

and 28l11!'>; CW_112S. A certlficale Is
a.allable fo< an SASE 10 ~y Tale N. EKG.
1615 Eaal 23.d Slreel , Owansbo.o KY
. 2301.

The Wexauk" Amal ...r Radio Associ. -

CIIC CiC M"""";AT'llliNS,
S4f9 JaciXln' t_ Ft Dlil . 1813) 1llS-J996

CADILLAC MI
M...y 11

WEST SPRINGFIELO MA
..AY S

The H~ County Rad-Io Anoel.
tlon will IlOId a lIN ~~ on S<.onctaY.
Ml y S, 19M, .aln 0< shl.... . trom Il:OO am to
3:00 pm, It the Elkl l.odge. Morgan Road.
West SprIngl~ MA lMo<gan AoIid la ap­
proximately oroe--haJl mila IOUth 01 II>e
M. SMChuMIlI Turnpike on FIout15. Tum
right onlo Morg.an Road .t Abdows Re.­
t.urant and d..... Ih.~u-arters01 • mile
to tl>e ElkI~ Admilsion II $1.00 aod
tables ... $3.00 each. Dealers may display
l rom -..tolc... ' 0< $3.00 per vehicle. Re­
I"",,ment l will be ...-alilble.

OULUTH MN
.....Y 11

The Arrowhead RadiO Amillieu. Club will
sponsor Swaple,1 85 on M.y 11. 1965.
from 10:00 am to 3:00 pm. al the Holiday
Inn. 201 West Superior Slreet Dulul h MN.
May 11 has been p.oclaimed .....maleur
Radio Oay" by lhe mayor of Dululh. Ad·
mlsaion is $-4. 00 and . ·Ioot tab les a' e
$5.00. Setup beg lna at 8:00 am. Thare wil l
be plenty 01 l ood and hee parking. Other
activi t iea Inciude a cockla ll hour, a ba...
quet ($15,00), and much mo.e, Talk·ln on
.341.94. For admlaalon, tabla 0< banquet ad­
vanced .aglstraUon. 0< Holiday Inn loom
ralas. contact 8 111 ceeeeue NIJBKl . 15
Mani tou siree" Ouluth MN !'>5606: (218~

62.·1188

May 5. 1965, at the DeKaib County fair.
grounds, on Suydam A~d JUI' north of
Route 3<1, bet_n Root". 23 and 47. Ad­
minion Ie 12.00 In advance and $3.00 a'
tl'>e oate, Inalde dIsplay tabl• • • r, $.5.00
e.ch. All parlling II t," and there will be
outside . ,... lor ' aUg_ling. Ove,nlght
camping ""III be I yallabla (no hool<upa).
Food Will also be ayallable. Talk-ln on
146.~ and 146.131.73. For mo<e Inform.
lion or for ticket., "'... . to KARC. 80. 3301.
Sycamore IlOO11&.
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ARMED FORCES DAY _W4QDR
MAY 11

The 36th Armed Forces Day will be eel·
ebraled on salurday, May 16. 1985. "om
1400 to 2200 UTC. .lAS W400R, tocaled a l
Naval .lit Sialion Memph is . MIHi"l:lton TN.
....i11 be operated by ac llv&-duly. reserve,
and relired sailor'S a nd Marines. P1_ call
tor SSB opeo-at ion on 1.230, 14.280, and
21.370 MH.z (., 10 kHz). CW f<eauencies
....11I be 21.145 a nd 2$.145 MHz. 2......1« op­
eralion ....ill be on 146.52 simplex. A spe­
Cial ted. while. and blue cef!iliUla ", Ill be
ava ilable 10 anyone wflO ....orU W4QOR.
No SASE is requ ited_C.Ua no! in tile c.,J­
booIr shOuld 0Sl to : Military Club Station
W4OOR, PO Box 54278. Nava l Air Station
Memphis . MIllington TN 36054.

ANDERSON SC
MAY 1"'''

The Lake H.rt",ell Hamfesl ", lit be held
on May 18- 19 , 1985, allhe Lake H. rtwel l
GtOU p CamP. on High",a y 29, lIOUth of A....
de<son SC. Admi\l.5ion. campitlQ. a nd Ilea­
rrnlrl<e t space$ .reali lree. Camp$ll" .... llh
hooku pS e re available al nearby Siale

ReceivitlQ lest: Tile ON and tile RTTY
btoadcasts ....i11 be $pfICial Armed Forces
Day mesaaoes ' ,om Ille secrelary 01 De­
,_ to a ny .rrnlteut-fadlO opeo-alor or
SWL desiti"l:l 10 j)&rtielpale. A l().minule
luni"l:l can ....ill p<ecede each lIa nsmis­
sian. 1l>e CW btoadcast ....ill be Iransmil·
led .t 25 ....pm beginni"l:l . t 0300 UTC on
May 19 The RTTY btoadcasl ", ill begin a t
0345 UTC on M. y 19 a t 6O ....pm usingl7().
Hz shih. Both lhe CW and tile RTTY tIrOad­
casl ....ill be t,.n$lTlilled Irom tile 1011OW'Ing
sla lions on Iha liSled Ireq uenc ies:
AIR_6995 5. 13997,5
NAM- 4005. 7393. 14400
NAV - 7372.5.14389,5
NPG - 4010. 7365. 139 75.5
WAR-4028,5, 6997.5, 14403,5.

Submission o f test anl<les: Trsnscrlp­
lions 0 ' the CW a nd lor RTTY receiving
lesls should be submi lled "as rece ived."
No artemct sllOuld be made 10 coerect
poss ible trans missio n a"OtS. The lime.
freq ue ncy. and ca lls lg n 0 ' Ihe military s la·
lio n copied as well a s tne name , ca lls ig n
and address 0' Ihe Ind ivid ua l submi11lng
the enlry must be indicated o n the page
containing ttieteet mesaage. Entri e s must
be postma rked no laler than Ma y 25, 1985,
and s ubm ilt lld 10 the ,especl lve ml illa ry
c omm ands as ' o liowS: AIR _Armed
Forces Day Tesl , 2045CGIOO NJ M. An·
drews AFB, DC 20331·5000; NAM. NAV.
NPG_A rmed Forces Da y Tes t, 4401 Mas·
sachusetlS Ave ., Wash ingto n DC 2039().

5290: WAR_Arme d Forces Day Te sl .
Commander. USAISC. All n: A$-Of'S.CM .
FI. Huac hucallZ 8561~.

7365.0
7372.5
7375.0
7382.5
7393,0

10259 ,5
13514.0
13927.5
13975.5
13986.5
13992.5
13997.5
14375.0
14385.0
14389.5
14400.0

" ..cas,,"""­".....
14480.0
20937.5"""'.,
""""21460.0

cw
'm,m
=

Varied
CW
,m
,m
CW
'Tn
USB
CW
USB

SS'"SS'"
Varied

CW
USB
'Tn
USB
US.
US.
CW
US.

"'G
N.,

NZJ
Nee
NNN
NO'G
WA'
NO'G
NO'G

""W,"

A"
NO'G
N....
N.,
NAN
W,"
...,

NNH
NZJ

NNH
W,"

NO'G
NO'G

Parks, The So<Jth'a most relaxed hamlasl
", III feature camping, fish ing and boaling
on beaullful Lake Hartwell , bingo, a ho rse­
a lloe lournament , and other acllvities lor
Ihe Whole family. The campground ", ill
open et 5:00 pm Friday a nd hamfesl activo
Ilies ", III begin .111 9:00 a m on salurday,
Taik·ln on 146.79 and 141.33. For further In·
'ormallon, conlac l Carl uevrs KY4T, 203
College Avenue. Harl....e ll GA 30643: (404~

376-3606.

LIMA OIL CENTENNIAL
MAY , ...,9

1l>e ..,..t.....noo of LImi!I and Allen Counly
OH ", Ill opeo-ale s peclal..-.ent s tat ions on
May 18-19, 1985, locommemor . le lhe d iS­
CO¥8f'y ol oil In Lima. Partic lpat i"l:l sta­
lions will sign,l()lL and ....ill opeo-ale in the
Noorice, Techn ic la... . nd General port ions
ol ille bands . Toreceive a cert ilicale . send
an SASE 10 tile North""",,1 Ohio ARC, PO
Bo:x 211 , Uma OH 45601.

PENN WIRELESS ASSOCIATION

MAY ''''''
1l>e Peon Wirelesa A.ss<xi.lion, lno::~

will opeo-ate apeclal-evenl s l. lion W3SK
lro<n 1400 UTC on M. y 16, 198!), 10 0200
UTC on Ma y 19. 198!), 10 cornmernorata lis
20th .....ive<sary. Inlertnillanl operalion
",Ill be conducled duri"l:l the week prececJ.
l"l:l t,,-d.l&\I. Frequencies are: phone­

3.96, 128, 14.26. 21.36, 26.56, and 146..52
FM, and 144.1 2 SSB; CW-3.54. 3_7 45.
7.04,1.145, 14,04, 21.04. 21.195, 28.04. and
2$.195. To receive a cllrliliUte . send a 9 x

12 SASE 10 PO Box 134. Langl'lome PA
19047.

HARTWELL GA
MAY 18-19

Th e AndefSon, Harlwell. ilI nd Toccoill
Amateur Rad io Cluba will sponsor Ihe
alxth annual Lake Harlwell Hamfesl on
May 16 -19. 1965. ilIl the lake Hart"'e ll
Group Camp. on Highway 29, four miles
north 0 ' H. rtwe ll GA, Adm iss io n. f1eill-ma'­
kel s pace . and camping are alil ree. Activ­
ities Inc lUd e a lell ·footed CW conles t,
horseshoes, bingo, lishing, sw imming ,
and o lher lamily ecttvruee. The camp·
g,ounds open et 6:00 pm on F,lday. Tal k·
In on 146.19/.79, 147.931.33. a nd 146.69'51
.295. For furthel Iniorma l lo n, contact Ray
Pettll WB4ZlG. Route 1, Doolsy Drive.
ToccoaGA30577.

WABASH IN
MAY 19

The Wabash Cou nty ARC ....ill sponsor
the 171h annua l Wabash Ha mles t on May
19, 1965, from 6:00 a m to 4:00 pm. a l Ihe
Wabash County 4·H Fairgrounds , Slate
Road 13. Wabash IN. Admission Is $2.75 in
advano::e and $3.25 a l the g a le. There ....ill
b e I ree o vernlghl parkin g al the I. ir .
grounds. Food .... ill be available. Ta lk-in on
141,631.03. 146.52, and 146.94_ For infor·
malion Of adv.nce lickel s . send an SASE
10 Don Spa"l:ller. 235 SOUlh....ood Drive.
W. ba5h IN 46992: (2 1~563-5564,

VEl ABEGWEJT AWARD
MAY 19

The Prince Edward Is l.nd Arrnlleur Ra­
dio Associalion Is o lleri tlQ the VEl A.beg­

we;1 Award 10 amaleurs conlacl itlQ PEt
stal iona. Abegwe;1 Is the 8IU1iesi name for
Prince Edw.rd ls land.nd is a Micmac I....
d ian n a me meaning "cr. dl e d o n Ihe
wa...,..- To eam the a"'ard. VEl .nd VOl
s talions must con'l nn contaclS in a ll Ihree
PEt counl ies (PriflCll. Queens. and Klngsl.
All o ther VEs and US atmIleurs must eee­
firm conlao;lS ....ilh .ny thr.... PElatations ,
..-gardlesS of c:oun fy. DX amateurs muat
con 'l rm contao;ls ....iltl a ny lwO PEl Sla·
lions. regardless ofcounly. ConIKls a"er

Jan uary I, 1960, .re va lid for Ihe a ....ard.
On Ma y ' " . 1985. from 1200 UTC 10 2400
UTC, trte PEIARA "' III provide an cpccrtu­
nlly for amaleura lo work PEl s latIons. The
freq ue nc ies are : CW-21.100. 14.050 .
7.100, 1700; SSB-21.300, 14.250. 1.200.
3.800. Frequenelea may change due 10
band condlliona, and tee PEIARA ", Ill nol
be on all banda al tile aame Ume. Send •
copy 01your log (Corllfl«! by two otnee am.
aleu"'l and $2.00 Of 10 IRCII 10 PO Bo.
1232, Char lotteto ",n , Prince Ed ",afd la ·
land, Canada C1A 1101I6. For more Inlorma·
lion aboul tile a ward or tile Ma y 191h
operal lon. conlacl D.vld A. Smllh VE1CIK.
Box 529, Kansl"l:llon. Prince Edward Is­
land. Canada (X)fI 1MO. or call (9(121.836.

4246 aher 2200 UTC.

STI RLING NJ
MAY 11

Tile Tf'i.Gounfy Radio Assoc iat ion "" II
hold a haml8$I on May l S. 1985, trom 9:00
am 10 4:00 pm, a l lhe PassaiC Valley com­
munlfy Cenler. o ff Va lley Road. Stltli"l:l
NJ . Admi\l.5lOn ill 12.50 a nd la bteS .re
510.00. T. iloat itlQ Is by reserv. tion only.
Ref reshmenls and free parl<ltlQ WIll be
availa~, For more Informallon or for r..
.....alions. eeeteet Cick Franldin W2EUF,
PO Box 162, W8$lfietd HJ 07090; (201~232·
5956 Of (201~270-3193.

KNOXVillE Il
MAY 19

1l>e Kno. Cou nfy Amateur Radio Club,
Inc ., ....11I s ponsor a h.m'esl on May 19.
198!), rain or shine. al llle Kno. Counly
Fairllfounda. Kno.vl'le Il (Ium rlgf'lt a t Exil
51011 01 1-74). Tlckels are 12.00 in advanee
and $3.00 al the gate . CampinS Is ..va il­
.llIe. Food will be provided by trte Knox
COunly PorI< Producers Assoc lalion (pori<
cllOps .nd pori< burgera). For more In 'or·
maUon. cootect Ke llh Wa t!lOtl , 119 South
Cherry seeet.Galesburg IL 6140 1.

WRIGHTSTOWN PA
MAY 19

The Warm inster Amateur Radi o Club
wi ll sponsor a ham le SI on Ma y 19, 1985,
beglnnino at 7:00 am, al Ihe Midd le town
Grange FalrgfOunds , Penns Park Road .
Wrightslown PA (about 15 m iles norlh 01
Philadeiphla). Ad missio n Is 53.00. wilh
XYLs and c hlld ,en admll1ed hee. Indoo,
s paces a,e 55,00 (Includes 6-'001 lable
and power) and ou tdoor tailgale s paces
a,e 55.00. Ve ndor s e tup beg ins .111 6:00
am. Reheahme nl s ....iIl be avaHable . Talk·
In o n 141.691.09 a nd 147.52. Fo r more
in'o rm.tlo n, con tac l Bill Cusick W3GJC,
ApI. 706, Gainer House. Hal bOro PA
19040; (215)-441-8046.

PlnS8URG KS
MAY 19

The Pittsburg Repe.ll te r Orllanizahon
", III hold ils . nnua l h.llmfest on M.y 19.
1965, from 10:00 am 10 5:00 pm, in Lin·
coin Pari<, Pitt s burg KS. Ad miss ion is
15.00 pel' ham (includes C:hicken a nd pop
lor lhe ta m lly). Fe atur8$ include a Ilea
marke l , licanllll e xami nalions. and a cce­
erecHl ,sh d In ner (plaue Dri"l:l a covered
d Ish ). For more in formation . lable raser·
v.liona . or 10 noli fy Ille PRO 01 }"QU'

intan l 10 l aka an a .am, conlacl Sieve
Cooper, PI'I() Ha mr8$I, PO Box 1303.
Pitts Du.g KS 66 762.

OAK HARBOR OH
MAY 11

TI'I8 sandusky Va lley ARC .... ill sponsor
a combined sanduaJ<y Counly and 01·
t..... . COUnty haml"1 on May 19. 1985.
.1 the OIta",a Coun ly Fa irg rounds . SI.le
Roule 163. 3 m llas eaSI 01 Oak H. rt>or

OH. Admission is $2.50 in advance and
13.00 et Ihe dOOr. Tailgating spaces . te­
bles, and free parl<ing will be available.
Talk·in on 147.6751.075 and .52. For more
in rorma ll o n, contact Ray mond Krusa
KaIDA. 16960 West S.R. 51, Elmofe OH
43416.

DALTONMA
MAY 11

The Nortti&tn Berkshire Amale ur Radio
Club ....ill s ponsor a hamteal on Sunday.
May 19. 1985. beg inn ing a l d..... n. a t the
Cation American Legion. Roule 9. Catton
MA. Admission Is $1.00, ....ilh XYls. YLs
and child ren admmed t-ee. A ftr.... la bles
", Ill be aVililabie at no f;haroe on a I"SI·
c: ome. firsl ·served b.sis. Food will b e
av.il.bIe. Free owerr>igf'll camPt"l:l ", ill be
pennilled on salurday nighl (MilY 181 to.
gi nn i"l:l a I6:00 pm. Talk4n on 146.111 .

ATHENS OH
MAY 11

1l>e Alhens Counly Amat_ Radio ....
sociatlon will hold Ii a s lxlh annual ham.
f8$t on Sunday, May 19. 198!), lrom 6."00
am 10 1"00 pm, at tile City Rec:'eal ion Cen­
ler. ElISI State Sireel. Athens OH. Adrni.
Ilion Is noo.. Sp.aces in the paved hea­
rrnlrl<el area un De c la imed by lailgaters
lInd people ....ith lheir own lablall on the
day ettre evenl_Indoor space Is available
only by advanced "'1listral ion. Ta lk·in on
146.341.94. For Inside space reserval ions ,
conlacl Joe Fol lrod NE6R. 15 Roy Avenue,
The Plains OH 45780; (6 1 4~797-4674. For
n'lOte In lorma llon, ",rile to Calt J. Denbo",
KA6JXG , Cha irman , ACARA Hamlest
COrnmlllee. 63 Morria Avenue. Alhena OH
45701 .

PARAMUS NJ
MAY 19

The Be,gen ARA will IlOld a ham Swa p
'n ' S11 11 o n Sunday , May 19, 1965. fro m 6:00
am to 4:00 pm. et Bergen Communily Col·
lege. 400 Pa,amus Road. P.ramus NJ ,
There will De la ilga tlng only_bring your
o wn table. Adm ission is hee($4,00 fo r sell·
ers). Amale ur license ex a ms will be g iven,
Tal k·ln on ,79/.19 a nd .52, For more info,·
matlon, contact Pete Adely K2 MHP. 13- 30
Edwalds Street, Fairlawn NJ 0741 0: 1201 ~

79&6622 nighls.

TRACY,QUEBEC
MAY 26

The Quebec PrOVinc ial Ha m'es t will be
held on Sunday. Ma y 26. 1985, bellinninll
at 9:00 am, et the Tracy Curling Club. Ad·
miss ion is $4.00, a nd 6-fool la bles a,e
$5 00 (ouldOOr) and $6 00 (indoor). Tablea
m usl be reserved by May 20. selup begIns
a l 8:00 a m. For more in'ormation. contacl
Ihe Sote~Ttacy ARC, PO Bo. 533, Sorel.
QueDIIC, Canada J 3P 2L5,

WEST FRIENDSHIP MD
MA Y 26

The Maryland FM Assoc iat Ion ....,11 hold
ils ..nn ....1 hamfesl on Sunday. M. y 26.
1985, f rom 6:00 a m 10 4.00 pm,. t lhe How·

ard County Fa" 9 rounds . Weal Friendsh.p
MD(aDouI 30 miles ....esl o f Battimoreon ~

701. Admission Is $3.00. Tables a re $8.00 in
adv.nce and 510.00 the day of lhe hamlesl
(I I av.,la.ble). Ta lk4n on 146.161.76. 222.161
22116. • nd 449.1_.1. For more inlor·
malion or lor lable r al iona. conlacl
Craig Roekenba uc:h WA3TID. 429 Sever....
side DtiYe. se-ma Pari< MD 21 146; l301 ~
98Hi()42 (6:00--10:00 pm).

BlACKSBURG VA
MAY 3O_JUN 1

Virginia Polytechnic Inslifule a nd Siale
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ATELLITES

USING THE AO·10 APOGEE PREDICTIONS
APOII"'(I praoi(:IiQfII lor Ille monlh of May are provided lor Ihree ae<:liQfII of the !.hI-

ed Sla tes: WU/'IIngtOfl OC at 39N nw, KanaaI at 39N 95W. anll Ca"'omla at 38N 122W
T...- ar. In UTC and apopee in thiS case is mean anomaly 128 fOUf'dea 10 tile nearest
""">Ie hour, Use Ille ctlarI a! a guide in a,,","ll your anlenna.11lefI tine--t.-lhe azimuth an<!
elevaliOn values 10 peak ee salei llt.·a bew;:Oo l aignal. II you reQUIre more aceurale orDIta l
predictiona, conlacl AM SAT al PO eo. 27, WasIlingtOfl DC 2000U.

AH SAT-OSCAR 10 APOGEE PREDICTI ON S
HAY 198 5

WASH KAN SA S CALIF
ORB IT DAY TIME AZ EL AZ EL AZ EL.. ... ... .. ... .._............._--_.........._---_..
1746 1 1500 23 1 26 212 36 173 43
1748 2 1500 22 4 27 2D4 35 166 38
175 0 3 1400 212 34 189 39 151 36
17 52 4 1300 198 39 172 4 1 136 31
17 54 5 13 00 190 37 165 37 133 26
17 56 , 1200 174 39 150 34 122 19
1758 7 1100 158 38 137 30 112 12
1760 8 1000 143 34 125 23 104 4
1762 9 1000 139 29 122 18
176 4 10 0900 127 23 11 3 10
1766 11 0800 117 l' 104 3
17 68 12 0800 11 5 10
1769 12 1900 252 7
1770 13 0 700 10' 3
177l 13 1900 247 9
1773 14 1800 239 18
177 5 15 1700 251 7 230 27
1777 16 1700 245 9 222 27
177 9 17 1600 25 1 5 237 18 210 34
178 1 18 1500 243 14 228 26 19& 39
178 3 19 1500 237 15 221 26 188 37
1785 20 1400 228 24 2D9 33 172 39
1787 21 1300 217 31 194 38 156 37
178 9 Z2 1200 204 37 178 40 142 33
1791 23 1200 196 36 171 37 138 28
17 9 3 24 11 00 181 38 156 35 126 Z2
179 5 25 1000 164 38 142 31 11' 15
1797 26 1000 159 34 138 26 115 9
1799 27 0 900 144 31 126 ZO 10' 1
1801 28 0800 132 25 11 ' 13
180 3 29 0800 129 20 115 7
1805 30 070 0 11 9 13 10 ' 0
1807 31 0600 110 5
1808 31 1800 249 5

-
Uni_.ily will I'Iold • WOtk$"OP. PSfsonal
C<:>m!lut", al'l(l S10 Con'lO!,Iter IntlH1acinog
lor $<:ienlitiC Insl,_' ....utomatlon. on
May 3G-June 1, 19M• • 1 Vi,gini, Tech.
81ad<Sburll VA.. The ....ndS-(ln workshop,
d irected by Mr. David E. ""aen and Dr.
Paul E. Fiekl. is $450 00 lor nUN days .
Partic;~nt. ",ill be . irlng .nd testing in­

lerl.cn. For more inl ormahon, _ lie 0'­
U""a leftel. CEe. Virgil'll. TloCh, BlaCkS­

btl,g VA 2.w61 , or phone (103~'4BA8.

SEASI DE OR
MA Y 31_JU N 2

Tile Nort h COast Repealer An oclallon
and In.. Oregon Tualati n Vall ay ARC w ill

'!lon,of the ' ilt h annu l i Oregon State
Ham Convention t rom May 31, 1985.
througtl June 2, 1965.'1 the Seaside eon.
venllon Cente<. Seasioe OR. The conven­
tion hall Ilours ",ill tw. Friday. May 31­
5;00 pm to 8:00 pm; S.lurday, June 1­
8:00 am to 5:00 pm; Suncsay. JUM 2-9:00
am 10 about 2:00 pm. "'" convention ..III
INlu.. cornmere~lId6alel'••hibits, sem>­
...... VE 1e!lling. • lIN markel . and. bilf>.

quat . For mOre i"IOlm.llon. con tact
OTVARC, PO 8 0. 5132. ee.v,rton OR

arcoe

GRAND RAPIDS "I
JUN 1

The Independenl Repeele r An ociali o n
o! Gr. nd Rapids will ho ld II. a nn ua l Ham·
lesllv.1on June 1, 1985, Iro m 8:00 a m to
. :00 pm, at the W\'OrTllng Na tio na l Guard
Armory on 44th Street, weel 01US-131. Ad­

mlulon la $3.50. Prog,ama Include sale~

IUa owalion, packel radio, a CW copying
eonleel, a !loIIack piclUfa coeteet. enler·
lalnmenl IiIITIS tor non-hama. and more.
Thera will be a 15.000..quar.lool indoor
awap a'N and labit~ ia I'M lor ;til
....... Dealer setup ~i'" al 8:00 am.
Tall<~n on .1651".765. FOO' rnQI't Inl0l'Tl'\81ion
or tor lable resenrations. ceu PaUl G;tfdne<
W08lZS a1l616)-536.82.1 or w.ite 10 IRA,
s.&2 $2nd Sireet SE, Byron Cenle. Ml
. 9315.

ST. PAUL M N

JUN 1

The No rth Aree Repeate. Associa tio n
wlll sponSOf a sweplesland e xposition lo r
.maleu,.,adlo operalo,s on Satu rda y,
June 1. 1965, a t tile Minnesota Slale Fa ir­
grounds. SI. Poiul MN, Admiaaion Is ""'.00
in actoance and $5.00 at IIIe door. Exnif>iIS,
co m m e rc ial deale,a. VE exama, and a
giant ouldoOr Ilea markel will til lealured.
'Thera will be lree overnlghl ll&.....lng lor
lIeIl<onlained campera on Ma y 31. Talk"n
on --251.85 and .16/.76. For more inlOl'fl\a­
lion 00' tor actoance llel<ela, Wflle 10 A,ma.

I....r Fa ir, PO Box 851. Hopl< lna MN 553013;
(61~.

NHNT NEIGHBORS DAY
JU N 1

Special·evenl s la lion W1GUA will be
ope.atad from Fort Numbe• • in Ch a rles'
to wn NH on J une 1. 1985, fro m 10:00
am 10 5;00 pm , to mark New Hampshirel
Vermont Ne ig hbo.s Day. The muill-op­
.<aIO' s la llon will be operating 25 l<Hz
up hom Ihe bottom 01 Ihe Ger>eral por.
tion o l lh. SQ. ,~, a nd 15-meler CW and
phone bands, as well as 2_ter si mple x
and (laCkel radio. For a commerno.-a tlw.!
aSL. send a business-til e SASE and
OSL 10 Rudy Adle< W1GV... . Dodge H~

lOw Road. lempsle. NH 03lIC6, or 10
WB1GXM, PO Bo_ .28, Cla,emont NH

037.t3.

MIDLAN D 1.1I1
JU N 1

The Cent ral MICh iga n Amateu' Repeal·

er Asaoclatlon will sponsor lhe 1111'1 an·
nual Mid lan<! Ha mlest on satu.day, June
1, 1965, lrom 8.110 am 10 2:00 pm, al lhe
Mid..nel Ctvir:: A.ena, Mld lan<! 1.4 1. Adm is­
sion ia $3.00 in advance and ,,", ,00 al lhe
door. Tatlles ar. $6.00 for a luillable, $3.00
lor a half lallie, anell",nl< lllea a'e $3.00.
Selup begina a t 8:00 ...... F.ee ll&rklng a nd
handleapped parking will be available. VE
Ilcon.. axama wilt be g iven. Relrllal'lmeflts
will t>a available. Talk"n on 1.7,601 ,00 and
H·8.f>.2. For advance llcke ls 0' mo<e in lor·
matlon. contacl Raleigh L We rt W8QOt,
309 E. Go.donvllle Road, Roule 12, Mid·
land MI 0486<10: (517)--631·5591.

OHIO WINE MONTH
J UN 1_2

The Wlre ieu Instllule of Norl her n Ohio
(WINOj will commemorale 01'110 Win.
Monlh by operating speclal...",,1 station
K08Q on Setu.day, June 1, 1985. from 1:00
pm 10 11:00 pm, on 3860 and 123!il<Hz. and
on Sunday, June 2. 1965. from 11:00 am to
3:00 pm, on 1235 and 14,235 kHz. The ala­
tion w!lllle located a l a winery in MadIlIOf'
OH. For an 8 .... " 11 certlllc.I., send a Ie­
gal-slze SASE 10: KOBO_WINO W_end,
1126 Andover Drive, Mentor O H «OlIO.

HARRY'S HEYDAYS
JU N 1- 2

The SOuths ide Amateu. Rad io Club will
o perate apecle l.....ent atetton N~ EWP on
J une 1-2, 1985 {Ha rry's Heydaya), In hono ,
01P,es lde nl Ha rry S. T.uma n' s 101st biflh·
day, 110m near tne old Truman Il rm home
In Grandvie w MO. The s talion will be on
1235 and 1~ (:t ORM). Tht' timn of
operalion will be: June 1, 1700-2.-00 UTC;
Ju... 2. ooo1-{)ol()() UTC and 1100-2200
UTC. A eomrnemoratl"" cert ilicale ...-ill t>a
avail.o+a fOO' I 9 " 12 SASE an<! 33 caniS
poslage. QSL to : Soulhalde Arnel..... Ra­
d io crce. PO BOl 412 , Grandvllw 1.4 0...,..

COLU MBUS O H
J UN 2

The Battelle ARC will s ponso, the tilth
annUli Ohio Ha m!es t on Sunday, June 2,
' 985 , h o m 8:00 am to 3:00 pm. at tna Gan·
ya rd building on the Fra nk lin Cou nty Fa ir·
g,ounds, Columbus O H. Ad m iss iOn Is
$2,DO In advance and $3,00 ettne doo•. Ta·
bles a,e $3.00 In adva nce and s.-.OO at tbe
door. Tllk·in on 1<16,31/.91. Fo , actoance
saleS, send an SASE 10 Bill Welch W8LlU,
396 Brevoon Rd., Columbua OH .t32 1. For
mo<e Informat;on. call Bill W8LW at 16 1 4~

261·7Il63 or KevIn WA8QHI at (614~166­

5313.

PITTSBURGH PA
JUN 2

The 31st annual B.eeze SIloot... Hllm­
les l will be held on Sunday, June 2, 1985,
Irom 9:00 am to 5:00 pm, at tne White
S wan Am u sem e n l Pa rl< , PA Rou te 60
(Pa rl< way Wesl), nea r t he Great.' Pills·
burgh Interna l iona l Airpofl . The ,e will be a
flee marl<et a nd la mlly am useme nt park ,
She lle/ad lables are ava ilable by advance
regiSlfatlon . Ta lk -in on U8.281.88 0 '
29,000. For furthe' information , ccetect
J oh n Colbefl K3S0L 1831 High la nd Ave­
nue, Irwin PA 15&f2; (412')-0863-5161 eve­
nings.

HUMBOLDT TN
J UN 2

The Humboldl Amateu r RadiO Club wlll
sponsor ilS annual hamlest on J une 2.
1965, lrom 8:00 a m 10 4:00 pm, at 8ai~

Park, 22nd "'venue, Humboldt TN. Admis­
s ion is S2.DO. Featu.es Include a 1I.a mar­
kel , toed , piuklng 10 ' RVa (e leCt .iCi l y
p,ovided, wa le , close by), and a lternate
act ivities, Ta lk·in on .311,91. For mo,e In·

lormaHon, con lact Ed Hotmes W.IGW.
501 N. 1811'1 ......",ua, Humboldt TN 383t3.

CHELSEA 1.1I1
J UN 2

The Chelsea Swap and Shoo w1l1 Ile

held on Sunday, June 2. 1985, Irom 8:00
am 10 2:00 pm, at tile Chelsea Fairg,ound ,
Chelsea MI. AdmiS$ion Is S2.5O In advance
and $3.00 at the door . Children Unde' 12
and non·nam spouses will be adm;Hed
free. Setup begins at 5:00 am . Ta lk·ln on
146 ,520 simple . and 147.255 (Chels<la Re­
pea ter). Fo, mo re In!o.mation or advance
tic ket s , contact William Allen be rndt , 3 '32
Tlmbe. line , Jac kson MI 49201.

PRINCETON IL
J UN 2

The Slarved Rocl< ROKIiO Club will span.
SOl' a ha m leSI on J une 2. 1985, in Pr- I~

Io n 1L. Admiss io n it 52.SO in a dvanea
(belore Ma y 201 a nd $3.00 at the door. VE
e. ams wilt be g i...", and no pre-'eg isl r.
tlon ia requi.ed . For exam detailS. send a
long SASE 10 Ootnny R. Ctleslney KM9L
1212 DogWOOd. Bloomington Il 81101. For
COmplele lIamlest inlormation, contaCI
W9MKS, RFD .1 , 80. 171, Oglesby Il
813048: (8151-667-461.

BOWLING G REEN KY

JUN'

The Kenlucl<y Colonels ARC will hold
lIS annua ll\amlesl on June" 1965, begin­
ning at &-00 am, at lhe Jayocee Pavilion (In­
side Alejon the So. KentUCl<y Fairgrounds,
0" US 231 North, Bowling G,een KY. Ad­

mission is S2.00 an<! tableS are $2.00. Oul·
.Ide setup is I.ee. Ref•.."menIS will be
available. Talk~n on 146.851.25. For more
informa tion, conlacl Ed G;ann N.HID, 445

Etrod Road, Bowling G re"n KY 42101 :
(502')--843--6911.

WIA 75TH ANNIVE RSARY

The WI,e les ! Insti lule of Austra lia, t he

wo rld 's lirsl ,adlo soclely, will cereoeate
Its 75tn a nnive.sary du,lng 1965. The WIA
75 Awa.d wilt be av.ilable du.ing lhe pe­

riod Irom Marett 1, 1965, 10 December 31,
1965. To qu a lify, ...,.t...... (a nd SWLsj
need to conlacl (log) 7~ members ot lhe
WI.... Acontact will til valid only if lhe WlA
rnembef's individuat merT\lletSIl ill number
Ia lOgged. NO mo<e Illan 30 WlA membels
may be lOgged In any one ealls ign ;area.
Send a log ntracl of lhe 75 members con­
lacled and $2.00 tAua\.allan ) 10 WlA 7!>
Awarcl Ma nager, Wi,eleSS tnslltute of Aus­
lralia. 412 Brunsw ic l< Street , Fitzroy 306!i,

Vreloria, "'us traIia.
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compiling Ihls information fOf most 01 the
popula, comput.rs. and when I ha... i t all
together It wil l be publiahad rtere. Given
the Ieed l ime 01 this column, I would e.·
pecl thal il wil l be early lall when I will give
)'OU allihe final l afl)'. Watch 101' II!

Coo t"""",sy. conl'oversy. I love ccotro­
......y t Here's" li ttle, oer-..ted b)'. leiter
l rom Henry Ross 01 NewlOO 1.4". Henry
wrote 10 Heathkit when h. noticad that
thei' ........ HD-3006 RTTY Crossfi,. Tuning
IndiC.'Of had ue mark and space indica­
tors ' ........sed f,om what h. had always es­
sumed was a -steoc ard" a".ngemenL To
wit . the Heathkit uni t displ ays a "c,oss"
type 01 tun ing pattern. wit h the ma,k slg·
nal as the ...rtical ba, and th. space as
the ho,lzontal. Henty st at.s that he had al·
ways seen the mark as horizontal and
apece as v.rt lcal, and asks lor a ludg­-,.

Wen. I consult.d s.v...1 retereocee.
since I was unaware 01" at.naa'd myself_
YOU know what? A RTTY hlIndbook pub­

'iahad twenl y years ago don show lhe
m.rl< as the hor\zonlal ba'.nd lhe space
as vertical . but anolher RTTY h.ndbook
from .bout ten )'<!"rs ..go ShOwS iust the
.evetse, just lika the H.athk it , So. sorry to
ludge. Dut I gu.ss \'OU pay \'OU' money
and take YOU' cholce. What..... ' you glew
up wilh, that's whal Is 'igh t, Sort 01 li ke
cln,.,aman and suga, VfHsua sy'up on you ,
! ,ench toast . I guess.

I am continu ing to put 1011.l he, ex­
t'acta. updates. and compila tions 01 old
corumoe. Wi th eight years to d'aw trcm, I
do lIa. e a lot or malaria! to draw from. A
Uat 01 whal is cu,rently avallabl. can be

you .. for ..n SASE maIled 10 tl'le aDove ad·
d'"s, Bec.. use of the INd time ol Ihia col­
umn.lt would be lootish 01me 10tty 10 list
them ..II OUI here. Who knows, I might
......... gel • bursl 01 -OY. Of 1.1\Cl some
prrtoriouSly lorgollen chunk 01 time. and
cnurn .. lew moreoul. " nyway. lei me hea,
from \'OU if \'OU are interested

You know. every monlh , end the c0l­
umn wilh a note abou t dropping me a II....
on this or that, wit h an admonition to be
su,. to .nclos. an SASE II you wou ld like
a ,.ply. well, I know that postage is going
up. and wa',e supposed to be on the way
to becoming a pape, less society. so II you
Ilke. you may send me E·Mail on Compu·
se..... . and I witt try to anaw. r you when I
g. t Ih. message, Add 'ess It 10 me. with
uHf number 75036.2501. And .njoy- a littl.
chuckle as my tel.ptlone bill climbs!

a
1

abies a stop-bit H tting o f one and cee­
h,lf s top b its. Now th is would be ..bout
ten pe,cen t laster th, n ..standa,d" Murr..y
, t 45.45 blIud, but il ""'y be wortl'I .. loot<­
II \'OU felt li k. potchkylng., \'OU could even
put In \'OUr own clock to run ..t .. nonslan­
datd blIud ,..te li kt 45 45!

Wl'Ien used wilh ,n • • pension bus Ilk.
l he P8J C-C Bus. the porIs may be conligo
u,ed to ge.... ,.. te Inleaup ts. making Ihe
design of .. soph ist lC..ted terminal p ,o­
g,..m that much .asier. It looks very hafel
to beat. and II adds anol h. , va luable d i·
mension to the CoCo owner's sl ation. Fo '
Information. be su,e to contact PBJ at PO
Box 81 3. N. Bergen NJ 07047. Direct you'
I,.,quiry 10 AI Alberto and tell hlm)'Qu wanl
to know about Ih. CoCo ac<:essories de.
se,ibed in " RTTY Loop,"

You all ha •• been " vocal lot when It
comes to \'OUr pr.lerences and the lIke
wit h .afious compuler'S 00 RTTY. This
month it ·s lhe CoCo'a lum. OK. owners 01
TRS·80 Colo ' Compul.'a. let me know
wh..t )'OU a'adOing. Wh. t kind 01 softwa'e
a.. you running 00 RTTY. how do \'OU like
il. and wtlat else would )'OU lik. to see?
Pul )'OU' inlorm.tion 00 • postca'd or
S/'IOf1 note and send il to me at the above
add,.ss.

For tnose 01 y<)U whOcama in late, I sm
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ular interest to thoe RTTY c,owd. Oneol the
biggest problems In woting RTTY ectt­
ware lor thoe eoco- is the Mbit-b;1f1Q1Sf" lI&­

nal pori . Th is Is re..lly Of>e bit 01 .. PIA. or
pa,allal pan. being add,assed lIl,ougll •
t lme.wasi ino loop SO t ll at i l can pu t out
one bi t at a lime. While this is f1 exlbla. wa
did a slmll a' th ing in a RTTY p,og,am writ·
ten aight ysars ago; i t does PfllYllnl the
CPU I,om doing much else besides Input
and output. Enter the PRJ 2Sp·PAK.

Con taining .. 6551 ACIA, thla c..rtri dge
plugs Into allrter thoe ROM SOCket or ,
CoCo expansion bus. such lIS the Tand)r
Mu lti·Pack Of the P8J C-C Bus \de'SC"Ded
IlI.$t monlh). lind pfO'o'ides two t,ue Hfilll
pans. These pans , .. i"depe"cle<IUy lid­
dfftSSADloI u"<*' 6lIsic. 059. Of any other
program set UP to lIddress thMn 'nd "",y
be con figu'ed lor blIud eetes of 50 to
19.200! Word length can be live-thllt 's
figh t, live_ai x. _'I.Of eloht dala bIts.
with a ll common p., illes. Not only that .
but se tting tl\(t wont lengt h to I I..... bits en-

TTY LOOP
Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pik.esville MD 21208

I know II migh t seem hard 10 be lieve. at
least It IS10< me. but this month m arks the
and o f the eighth year o ' " RTTY Loop, " We
have covtl.lId a lot o f ground on lhese
pagea. and i f allis well , we will COV8' more
In Iha )'tIa•• to come. But befOfe I gtI1 too
deeply Into Ihis month's ollering, I just
wa nt to lhanl< all 01 you lor yotJl support
through t!lese ye"r1;. Without '''-t il would
not have bMn pO$$ible.

Well, plunging light in, I nave a leller
Ilete from Cllal1eS E. Heilllet KJVDB Q/

A8cI WOn PI\. Cllar\e$ h;ls been using one
of l!'le ~i;IIf RTTY acI;lpllJt'S lor •
small c omoullll'l' and is looking lor • Sim ple
circu li 10 out in front of il 10 bTl'lI'ov. U..
sigNlI capture.

You might try t ile circuli shown in Fig .
1, which Is adapllld from the II'lput $eChon
ollh" p.fzlt-winning RTTY lunlnll ind icalo<
l:ly JOIln Langner WB20 sz, Wh ich was
published In the March, 1983, Issue 01 73.
I haVfl looklld at aeyeral Input tllters that
use passive coils, ac t i ve I l lle rs . and
phue·locked loops, and . m ong . 11 o f
lhem I tend to lean towa,d the ptlase.
locked loop lor applicalions such as Ihis.
Audio Is coupled via lhe O.I-uF c-.pacilor.
.nd beck·lo-blIck diodes l unc tion .s •
simple IImiler. The 51< potentiomeler Is lid­
julllld to t)rCI'ride the Dest ClICllu'e 01 thoe
,..;gn..1.•nd thoe output ShOuld tle • clNn
$quare w_ th.t lollOwS tile orig"....1i"PUt

l'eQuency
By lil t w"y. the ,egul"led 6.2 volts

SllOwn In II'Ie dlag,am can be derived from
a 12·vOlt eceece, bottl poslll... and naga·
l ive. cou pl<ld through a 220-0hm &II,," f&­

sis to , ..nd a I N 4135A zanar diode 10
ground, O,iented for pola,lly. These ele.
ments we'e omi tted trcen the diag ram ro,
simpllc ll y's sake on l he COmpUle/·gener·
ated schemallc.

Spe..k ing 01 compule,s. lasl monlh I
menfioned • new gfOup 01 compu ler &C.

cessones he'a . 1 WAJAJR. This motl lll, I
would like to tel' \'OU abou l Otla 01 part ie-

W2NSD/1
NEVER SAY DIE

from page 4

hearing a weak station calling
CO In lhe OX part o f the band.
It was a W5 someth ing porta­
ble. I felt foolish calli ng a eta­
tion where I d idn't know the
c a ll , so I made it s hort. He
c ame r ight back , ga in ing i n
strength. I began to ge t more of
the call - W51. ..W51MW porta­
able . . .W5IMW portable C7 in

editorial by Wayne Green

r tenern. Chi na!
He was runn ing ten Watts to

a very long wire and I was tile
only station on the band. We
talked for about fifteen minutes
and then he said I was fad ing
and other signals were comi ng
through. An hour tater he was
call ing me aga in-everyon e
else had faded out and I was
st ill go ing strong.

That pattern repeated it self

over and over. Olten 59 + OX
c ps just couldn' t hear me. It I'd
get up a hal f hour earlier in the
morn ing, th ey ' d co me right
back with wonder at my signal
into the south Pacif ic .

Alas, after I go t out of co llege
I go t into bro adcasti ng and
lived in rooming houses and
never had any space for Twin­
Threes. Oh, I had a rig with me,
but lhe best I could do was a
twinlead dipo le Ihrown into a
nearby tree.

Not to write a discouraging
word , but t think if you go to the
trouble 10 build a Twin-Three
an tenna, you 'll f ind it is use less
except at the height of the sun­
spot cycle. Its angle of radia­
l ion i s j us l 10 0 low to do
anything these days.

The Twin-Three was invented

by John Kraus W8JK, of course.
II appeared in CO in 1945. I pub­
lished it aga in in the late 50s in
CO. I've probably pub lished it in
73, but it's long enough ago
that rve lost track. Jones used
10 have it in h is Radio Hand­
book. Don 't worry , when the
sunspots come back I' ll give
you the dimensions. I remem­
ber 'em.

You know, I've o ften wished I
had a locat ion where I could
hang a 75m 'rw tn-rnree an­
tenna. What a signallhat might
put out! Of course, you would
have to f ind 4(). foot·long sup­
po rt b races l o r t he ends. It
migh t t ake a tour-by-tour for
that. What a beaut for a sweep­
s t akes con test . Th at might
work even in Ihe low sunspo t
number times.
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Chod Harris VP2ML
Box 488 1
Santa Rosa CA 95402

AMATEUR RADIO IN THE USSR
Politician. ,n tile UnIted Sla les "'.ve

deep-seated and impOrl.nl di lle.ences in
opinion wil'" 1I'U~i, counle.p.'" In the
Union or So.... t Socl.lisl Re public .
(USSR). From It.. 'elativ<! importance 01
l tll! individual _SUI the .tate, to wha t tile
Oltle< 'ide <:llI;m, IS • <;Oflspi rrocy lOf WOtId
oominalion, ., Is IY.r(llo ;~;".1*0 _I~
de<oe'llC)ed count_ w"nllQbtlle common
philosopllical ground. __, Itle Rus­

si..", have ' <lUnd that tne many t.aneflla
of • domntic amatetl. radIO _e la,
outweigh the Inh&rent conflict ll&I_

Ille f ' eedo m 0 1 the In(f'Yidual and the

PO'*eI' 01 the .'i-le.
Specifically, amateur tadoo IlfO\'Olll!IIt •

cad•• of Mlf.!,...>ed electronics and~
muniealoons technician. at lillie 01 no cost
10 tile s lat,,_ Russian hams allO provide

some m"nure of Int_lional lJOOdwili to
l!'>ei. I.l~and. another common ground
w,lh lhei, swam capitali.t enemie$.

a ut the Russians lake . very d,llM,,"'
wiew 0 1 ham radIO than do United States
I,.wmaker8. The concept 01 il'ld'vidual _
' ....priM and ;nih.t,,,, l' dilCQU' .ged In
Itle USSR. in 1..-0< 04 benetlt' to Itle st'le.
Someho... lhe Centr.1 RadIO Club, admln­
ist...tor 04 RsdloSport in Ihe USSR. has
m.n..ged 10 bal.nce Ihe .pparently con­
t1 ic llng to .ces of centr.1 conl.ol and the
uncont.OII 'ble. indlvitlu.1 n.lu'e a t am..·
te ur radio. to p.ovlde. hea lthy am.leu. ' a·
dio service In Ihe l. 'a . ·!lung counlry.

In an " lIort to Incre..se understand ing
between 0.." two peoples, la r , 1001< a t the
amate u, .adio service in the USSR. and
then perhaps s ha re some 0 ' a u' srnateur­
reurc ..pertences with o ur resew hams
be hind the Iro n Curta in.

Getting a n amateur-racro license In
Run ls takes mOre plsnning snd precera­
lion ths n ge ttin g a US No~ ic e licen se , The
ba , ic license sppllcatl on as ks 'o r cons id·
e.ab ly more In 'o.mallon tha n th at 'e·
quested on the FCC Form 610, Statemenls
a bou t whethe r the ap plican t has e~er t,av'
e led outside the USS R, details ot a ny c rlm·
inal convlctiOfls, a nd in'ormation a boul
millts ry S4lrvice a ' e only pa ri of the appU·
CstiOfl, A complete a utobiog ra phy Is a n·
other .equirement. especially including
deta ils as to parents' nationalities, work·
ing hab il, ...nd whet he< or no t the ..ppli.
c.n l or a ny close .e1etiYtlla. communist
pa rty membe•. A lelle. of .efe .ence f.om
one's boss at work (0< inStruc to< at schOOl)
must also be included. You ng l t. - 16 yea rs
Old) a.sPlflng h.ms need pa.enlal pe<ml.
Slon 10 ..pply for a h.m license, ...ilh the
PlI.ents alflfmlng lhei. lespanslbility 'Of
lhelr Cl'IIIdren'S .eliOn$. (My f.lher _
would h..... llgnoellUCh a ..al_l.l The
a ppl ica nl also mull prOVide fOUl O!'>Otl>
g'''pha, a copy a t hIS Of he< rnillotnc,
'egl,t.at>on,.nd lhe schematic ollhe pro­
pOI«! recefYoer. Th.I" "gill, • schema.hC
o f Ihe .adIO. Th , .e a.en'l any Ra d io
S hack' O••m.teu.·••dIO IIO.a. in the
USSR. and .11 amateurs ..a a _peeted 10
tM.Illd .11 lhaf. o-n ge.ar 110m K ratch. Cit
"",""'t 'IfOfl< OUlthl, ...ay In praclice, as
,ome 0 ' Ih e mo.a t e<;hn lc a Uy incllnad
hams do much or all 01 the .elval con-­
SlfUClion IOf some 0 ' the ITlOftI on-the-a"
on&nled .mateurs, but the Cenl.al Radio
Club does .ssume a much highe<~ 0 '
technical , _perllse th.n lhe FCC does,)

One, Ihe a pplica tion has been ,....Ie wed
..nd a ppfOYed. the ama te ur Is a llowed 10
tIeoln-to ' Kel..... 0fI1y'

All this Is .equired me<ely 10 get a Short·
wave uereeere license. Ttle SWl gets a
"C..IIS1gn" based on the .epublic 01 .esl­
eeeee and th, local .adlo club a nd Slarts
to accumulate OS L ca-ds. EvelY acll.....
OXe< has .eceived a Ilandlul 01SWl car(!S
from Rus s ia n a nd EaSl e . n Eu.o pea n
would--t>ol hams . And many s t..teslde am.
I....rs Simply tile lhem in ttle ClfCul... file.
Bul ttrele ca.dS mean a gleal deal to the.......

In 0f0ef to move up to.n opera lOf's lI­
cense, the budding ham has to SWl tOf .
pe<iOd 01 a t \ea.st 6 months.•nd probably
lOnger. He (Of shel must accumulate aboul
500 OSl cards. Consitle"ng lhe t...IDIe ••
lum rale of SWl .epo<l:S. IhiS Is qUIte.
chore, Fortunately , tellow Easlem Bloc
a mat...... survived that s.me .eq ulremenl
and are usually more responsi..., to the
SWl 'equesl lh.n s talesiOe h..ms. who all
100 I,equenlly I.eat SWl cards ..... nul·
sance. Fo r h.ms In sevelal Count"es,
ho w8Y8l'. reese cards a .e a n imi>Orlant
stepping stcoe towa.d .. fUll arnat..... II·
cen!;e. COnside. Iha t belore you lOSS that
ha nd lu l 0 1 Rus s ia n SWl ca.ds in Ihe
1••Sh.

Once OU. woul(l.be amat....r has amassed
Ihe "PP' oprial e number ot OSl c.lds, he
Of she la kes a n Ofal e xamln..tlo n a nd. If
successtut. gelS . beg lnne. 's callslgn.
The ne'" amateu, has tranSmitting p.-ivl­
leges o n 80, .00. 15. and 10 meiers, bu t a t .
power level 01 only a bo ut 25 Watt s , Note
IM I the Russ ian Novice d oes no t ha ve ac­
cess to 20 me te rs. a res tncuoo shared by
sta teSide Nov ices. On the o the r ha nd, no
knowledge of code Is .equl red 10 ' the en·
Iry-Ie.e l lice nse .

SO no w our new Russian amateur races
to his o r her o wn shack a nd sterts se nd ing
"CO OX?" Not qu ite ye t. As In Ihe US. Ihe
amateur needs bOlh a n o pe rator's lice nse
and a s ta t ion license to get on Ihe a ir t.om
an Indl.ld ua lloca tion (OTH). In the US. Ihe
two pa rts 01 the amateur lice nse a re on
Ihe same piece 01 pape . , a nd the a pplica·
lion 10 ' bolh is Fo ,m 610, The Russian
a m. teu. ac lu ..lly 'equlres two pe.mlts to
se nd: o ne 10 build the transmille. (,emem·
Del: no Yae su s 01 Ke nwoods In the USSR)
a nd yet a no the ' permit to ope,ate the
tr..nsmlne.! Bot h o f these station pe.mlts
musl be .ene we<! on a n a nnua i basis,

FOf lhose a ma teu ", who cannot meel
lhese f1I<lul.ements , or who cannol ..Ilord
the COSI of lhe I.a ns mille. or campanenl
pa rIS, lhe local . adlo club p.obably has ..
club st.l lon.

Even with a n individual Italion license
In ha nd , our ...... Russia n ..... . leur is no l
ye l p.epa.e<!to tal k to stateside amateurs .
WOf\<lng amateu", in capitahst counl'~
SUCh as the Unite<! States <equl.es yet a n·
otha.- perTnlt_ In addilion 10 Itle IOfmal .P­
pllC. llOn. Itle ..mate ur WIshing 10 e _pand
h,SOf her OX hOrIzons 10 include capl l..li"
hams needS to sutlf'noit a copy o f Itle sl..
toon logbook, a liSI of contest aclivi"es.
and contrnnatlOn of "soci.1 *Ofk,~ ....
Yicn rendered on behall 01 the stale,

Ou. budding ..matetl. might a lso wish to
upgr_ Itle Novice license 10 a higher
cia5-$. Ttle nexl higher license class in­
cludeS ON privileges on 20 mel81'S. as wel l
.. on Itle other HF b..nda, but it does not

include 2C).mete. phone p.,.i1eoes, The
powe< limIt is .il lS<) hig her. 75 Watts. The
m.jorlty 01 Ruslian a maleurs hold this
class o lllcflonse.

Ce . la ln a ma te u.s hOld 1M hlg hesl class
Rus sian amateur license , which ca ,,' es
fu ll p.I ~l leges on a ll bands , all modes, wllh
a 25Q.Watl pawe. limit. (SOme of the club
stations a pp.o-.ch this pawe. Ilmii the .....y
too m. ny ..ates lde hams dO-. s .. lowe.
Il mll l Some Ru n la n "ansmllt er s ha ve
2'5().W.U d,'ver sta9", teed lng IIn.1 . m­
plifiers whic h would make ....en a CalifOf·
nla KilowaUeI glean wilh 8flY'I' .) Requl.ed
Qua lifica tions Include 20lXl OSOS, actlvl ly
In six contests In the pasl two ye. rs, :zo.
wpm code recei.lng.nd 16 sending (WIth­
OU I "fOIl, ..nd 8 amat.......ad lo " waldS
ea.noel . Obla lnlng Ih.s highest cl. .. 01
Ru" ,an license _ 10 ' equi.e fTIOI'e
th.n .mat.......adiO e Xpe<l I" . Good poIll;'
c .1 connec llOna Of ac llve toel" work ap­
pe.rs 10 be a p. tf8Qulllta IOf lhe unlimited
class,

Whatever the class of license. the call­
sign 01 lhe Russian ham fI,veals . al ..­
-.DIe OTH ,ntOfm.tion. Unhke lhe United
Slates. ...here lhe number of the callsign
I' rapidly to.lng all signllic.nce, the call­
signs In RuSSia ••a ISIUed in a Y8f')' Ofdefty
laShiOn and indicale lhe specllic obIas l
(local poIitic.1 un ll) of the ope<.IOf. The
f,rsl lettel 01 .11 reg ula< Run ian callaigns
is R Of U. The E-block 01 callsigns is ..110­
ctted 10 the USSR but it ...I<>tted 10 s pr.
cl.'........1 calisiOns. ThfI sec::ond leU", of
the Rus li. n ctllSign al ...ays indlC~lles Itle
'81>ObIic Ol lhe operatOf. There afe 15 sap.
ara le republica in lhe Un ion of Sovlel $a.
cia hal Re p u b lic s , e ..c h ...111'1 ilS o wn
itlentllylng second Iell... For the most
part these le tte .s follow Hoe prefixes used
betOfe the Ma y. 1~, call aign .eform In
the USSR .nd can be found In any lilt 0 '
amateu r countries. The call sign ..rsc d if·
'e.enti.tes club callslgns t.om those 01In·
d ivldua lS. And unli ke s la tes ide et..tlo ns,"
Russia n h. m ge lS a new ca llaign II he
moves 10. d ift&.&nl oblasl. (see lhe May.
t96-f. " OX" column fa . more details on th e
Russian caliSign .efo.m.)

Woflling Iha Ru..l. n Stalion

One 0 ' th e ma jo. dille renees Detween
ama teu r ra dio In the USSR a nd In Ihe
Un ited Sta tes concern s fre edom of
s peech, In Ihls counl ry the re a re essen·
tla lly no ,es trlCtions on to p ics which ca n
be d iscussed ever the . m.t e u. al .....ays. In
lac t. ....e n amate urs who repeated ly USe
lo ul an d obscene la nguage c. nnot be eas·
i1 y d,iven ort the .'r,. s ce rt. ln C..llfornla
re pea te r o pe ,. tors have dl sco~llred. The
onl y 10pics actual ly P'oftlblted OIl Ihe a m·
ateur b.nds are Ihose subjects wh iCh are
c rimes outside thll lIe ld 0 ' amaleur ,.dlo .
Fo r e.ample, you are no l .llowed 10 plOI a
robDefY ovel th-e 'oc a l lepeate•.

Be h in d lhe 1'01'1 Curt . 'n , f.eedom o f
speech h.s a vastly dlth"enl mea ning .
The Run ian . m.I.... ' . ules specify wIliCh
topics may be d iscussed over lhe .",
ra ther th.n listIng those which c . nno l be
discusaell , RUSSIan h.ms must limIt It>el.
0S0s to comments .bout lhel, lndlvitlua l
" " lions a nd topics d"eclly ....ted to am­
. 1..... .adiO. Comme"ts about po litic s , ...
liglOfl. .nd other sensitiYtl wbjects a re
e ,pf8$Sty proI'Ilbiled. Asking a RussJa n
ham if 0Sl ca rds afe cenllOfed gets a ••
ply SUCh aa, 'Wealher h8f1I Y8f'}' Cold M The
p.8Yiously... cellenl English 01 IT>e Rus­
sian h.m seems to dete.io.a te <a pi<lIy
when to(lleS Olhe< Ihan amateu• •adlO ..re
b.oaCh.-d. It il imPO. tan t to ke e p t hi s
rnl'ic l>on In petap8Ctlvr. What is remar1<·
able is lha l RuSSian .mateu rs R\ilY con-­
-.. al .11. That the tOPica 04 conversa­
lion lie .est . icled -... mo<e In keeping
wllh lhe highly cent•• llzed a ta te .

Once you have made contacl "" th •
Russl. n amale." , you' l probaDty be look­
Ing IOf a 0Sl c. r(!. It you Q'*'Y lhe Rus­
Ii.n .mat<l<H about • confirm.tion, h<l wllt

p'obably .espond. "OSl sUle via Bo. 88,
Moscow ," In keeping with Ihe cllnlra llZ<lll
nature 01 amateur .adlO In lhe USSR, all
OSls must pan throug h Bo. 88, th e OS L
..dd.ess 01 the Cent.al Radio Club , just
outside tbe city Iimlls at ~oacow . II you
send a card to .. Run lan ama teu r, It mus l
QO to Box 88, whe.e It is sorted and IOf·
w• •ded 10 tne a ppropll.le loc . 1 a ma te u.·
. adio club for dis t.lbuliOn. Any proI'Ilbite<l
items WOUld be ren'lO'o'<ld or del.Che(! a t
Ihis time: money tg.ean st.mps), IRC' , .e­
IIgiouS t.atta, pol ltic. 1 s l. lements. I...,..
ellnt c • •dS , etc. The RUllla n amalau.
returns you. OSl In the same manna<: 'Ii......

As with many o thef aspects 0 ' wh.1 is
considered 10 be a hObby in thiS COUllt ry,
the Russian .uthOrilies tah OSting YeI'y

seriOusly. The . maleu, who .ecei_ a
OSL ca.d is obIig.ated to .eturn the cau.·
tely. Fa ilure to . eaponcI to OSL requMta
la cause IOf Iosa of license, Can you imag.
Ina a simila. rule in the United SI.tea?

Even with Ihis _ ingly rigid rule . 08"
t lng .. OSl car(! IOf • conlact ...,th • Ru.
lia n amateur can lry ttle patienCe 01 . ny
amateur. f o r e ••mp le , d uring s u ns pot
peakS (alas, not now ') many 01 lhe low·
POW'" Soviet amateurs 'IfOfl< .round the
WOfId with thei. limned gea•. The highao·
class lic e ns ees ...o . k correspond ing ly
more s tationS, greally Inc.eaSing lhe 0Sl
Ioa<l on Bo. 88. As lhe number 01 OSl
ca.ds pa.sslng thfOUQh Bo. 88 doublea
and tfiples, lhe sortees.nd lorwarde rs ta ll
lurlher a nd ' urlhe< behind. As lne sun­
spots Slarl lol." oil. the OSL bu..au m.n­
ilg8IS begin to eaten up with the backlog
01 a yea' or more. Th r... ye• •s was lne typ­
ical wail IOf Russia n OSLs eu.. thll I."
su nspo t m..ximum. with some notable and
welcome e.ceptions. 18 month s to two
yea rs Is Close to Ihe norm fOl RUIII.n eee­
tl.ma llOfls tod.y, bul you may lind Quite
p'ompt service du,'ng these days a t tewer
sunspots , and le we. OSOs.

E~en when tha lu.na.o und lime through
Box 88 Is ,elative ly ra pid, a no th er , nag
Slo ws the return 01 yo u ' confl.mation .
Rus s ia n cards fa. sta teside ham s are
neatly bundied Into brlc k,s lzed pllc kages
which COSI the least to shiP. via surtace
"ansportation. ot co urse, But unl ike JUII
about any olhe, coun lry, th e Russ ian OSl
SOrle fS do nOI send tha ca,ds dl,ectiy 10
the app,oprlate Incoming OSL burea u In
the Slates. Inst ead, ca.ds to. every call
a rea a ' e mixed toge the•. These bundles
have to De b.oken a pa rt a nd SOrled by
hand into Ihe app.o p"ate dl.l slons, to be
'orwarded to you. local OSl bu.e.u. This
.ddltional sorting s tep adds • month or
lwo to the a lready·long p.ocess 0 ' gell Ing
a Russian OS l card. On the othel h.nd,
lhe Rusllans musl go though the leng thy
prot.... 01 OSl lng via Box 88 lor al l lhe i.
OX con lacts; you only ha", 10 pu t up with
th is cumbe.some syslem lor a , m.1I f.ac·
t ion of you. o SOa.

The Cen t.a l Rad io Club has .ecent ly
eased ttle .eslfictions on dlfecl OSLing by

Russian amateurs. The Russian ham can if>.

c lude a OSL in an addfessed. s lamped, bu l
unaealed en..elope, to BOll: 88. There lhe
card ... ill be ct>ecked 10< ""'Y unauthorized
enclosure, !08aled, and .....Ied. Some Rus­
sian smatlMJrs haw! evan ast..d dl' aetly
"';!h statea;de &mal....... but the prooc-.
carnes its fisks. Mole than ana Russian
ham l'IaS lost his license 10< just such acl;'"
lIon. Unless you ' re an IPpe<1 In Soorieot·
American relalion$, stlCl< 10 the slow, bul
sale. metnod 01 ClSUng .... Box 88.

Radio ConI"'a In the USSR

The Russians ta ke II>en' .adiO contests
YeI'y seriously. The Y8f'}' name of lhe Ru.
sia n a mate u r serv ice , R.d loSpart.•ug ·
ges15 ttle compelll~ IlatUI1l 01 amat.....
. ac;liO in Run la . Soriet 5IatlOna a re YfI'fY
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lIel lY8 I" lhe All Aslilln Conlest. Ihe Rad iO­
Spor1 In Jufy (01 courwj. iIInd l hel. OW"
equ lvilllent 01 a .....jor OX lest: lhe OOM
contest in May 01 each yeill'. OOM sl illnda
lor OOM", wll ich I.analillles u CO Peace.
ThIs 2ol-hou. OX conlesl alarts atKMl I 2100
UTC on the second Salurday ill M ay
(check contesl llsling In Ihe amaleu..,adio
p.ess 10. Ihis yea.·s dales alld llmes\, Rus­
ala" hams wilt send a signal report and ce-

lu I numbe•. and you .espond ...ilh signal
.eport and ser ial number. Canllleta W,Ih
stalions on anot'- continenl a'e worth
Ih.ee pointa, lhose wIth dl "ereonl COlI....

IJJe$ in you. conl lnenl .'e worth one. cee­
Illel yoo. OW" counlry for multiplier c.edll
only. M ult Ipl iers .'e count.Ies worked per

band. En'" ",s ..no send their logs to Bo~

88. Moscow, by Ju ly 1 will receive a badge
slgnl lyl"g the!. p,srtlclpation In the con

test. Ruasian ent.ants in UWI OOM contest
are teQulled 10 . uDm;t logs; lailu.e to do
so can _II I" Io5s o f licenM. A" inler­
esling .... I" kle to tI>e conlest: Only eese
mult ipliers blICked up try logs are valid. II
you work a bunch 01 'iII'e countries. bul
they dorn suDmil logs. you' conlaclS do
not count.

Conlac ls wllh Russian amaleurs can
also lead 10 some anrecuve awa.ds , Rus·

,Ian " d iplomas" or awa,ds ,a JlOC lrom.n
easy WOOed-All-Conl lnents 10 some....,.
dillicult worked-all-oblasts da. For
more Inlormation on lhese arcs, send a
..II·iIIdd.es. ed. atamped envelope 10
USSR fidBirs . Ed,lor Tom Frenaye K1KI .
Bo~ 62, Unionville CT CIIIIlM, A subsc,ip­
lion 10 USSR fidbir, I' $6.00 lor .I~ issues.
Thanka to Tom lor m uch Of the abo'le In·
lormation

John R. SCf>e1l N3AB
N_ Tripoli PA

ETTERS

(SIC)

DEAR JON1__1
Thil IS in 'efe.ence 10 Jon Oanlord's

IKAISOV) commenls under Ihe heilldlng
" NOEncouragement'· Illal appeared In Ihe
March. 1985, issue 01 73.

I cure li ke 10 stale that me local ham
club lth us sevenly-plu, membe,shlp. is
• very dl""rse allll 1.lenled gfOl.lIl. It In·
cludes lech"lc l. n l . oper.,ors. an lennill
bylkJera. expenmenlers. OX~. compu,er
eonlhuslasl sand. rnosllmpoft illnl 01 illlI . Ihe
club Is Inlo emergency comrnunicillllOllll In
ill big ..a~ .. ilh ilS emergency--operllllOlls
ceon ler operaled in conjunclion ...,Ih l he
cil y clvll.,jel ense direcl or . If II has 10 <SO
...i l h hamming, Ih is c lub I\.S!I It'

One muSI be apprOillchable and Slep
lor...ard and seek eot Ihose in Ihe cluD
wi th h iS O. he. Inle.esls, His tnere 10' Ihe
.sking, and had Jon soughl OUI help It
...ould have been Ireely given In fa ct .
Doyle lW.SOM). ...1>0 helped Jon. IS a
highly regill'ded member Ol l he local CluD.
If Jon h.d onl y d lscusseCI n lSfeelings "" Ih
lhe club presidenl . h is ...is.hes would h....
been broughl betore the club_I can .."sure
hIm he would lhen hill....eceiW!d more
help and encDurillgement Inilln he COUld
haY8used.

Ou. cumm l pfesidenl ls a rell,ed brOilld­
cu I eongl",*" alld i ' a bu ildef and e_perl·
men le'. The local club abounds ...llh hams
...ho help. encourage, and suPPO'1 new
hlms and those ...ho want 10 become
hams In any ...a~ ponlble.

When election l ime roilS • •ound again. I
wou ld ..IlCOU.age Jon 10 atep Iorw-ard ""'h
hIS new·found knowledge iIInd iIIbllily iIInd
seeI< oltlce. The cl ub it iIIl ys "eel" ng
""'" leaders. tI is much " ief to I...
dow" a club Ihilln bu ild II!

Ja y C. l owe KA'RKR
Joplin MO

Ihal .... can elrflll tua lly .dopt l he service
proven so succenlulln J.pan.

1'l>orIoaa L St_.rt K'WO
Champa.. llo

Afte••eadlng you ' " Neve. Say Ole" and
" l eUers" colloms. I hue lound your mag·
ltZine • complete ina 1l 10 Imateur •• dio.
And ilI not buy or d yOl.l. I.ash. Al'ly'
one ho i s 10' ill llo i ng no code lest
should be senl Sl .aghl 10 11 meters lor
li l e.

Tnen you go on 10 M y at ellen ....-.1
ti..... UP lhe cOd!! .equl remenl 5 ...pm.
(IJRS should be 20 ul'Il lll la lel

Old illdlan say . ...h ,le man yOl.l gol lork
longue.

"'nd by Ihe ...ay I am on thelilldlo myseU,
And Ihe code Is a real dog we,m ler 10' me,
but. II keeps the .ill.rall oul , and on 11 me·
lera, You might 1001 Ihe new hams bul
OflCe Ihey .eilld lor ....hlle Ihey ...ill cal ch
00 .

Hope 10see you go broke
p,s. Bel you don1 h.... the brns (..

Jell'd) 10 prinl Ihis. do Yill!"1

J . aow.n K860XN

1__-----'1

In the neighborhood 01 S500 for bolh •
Itome repealer iIInd or>e mobllelportillble
unil. ADMnce 01 ill monlhly usage lee is
.nolhel'....,. I."""'illble l acl or.

The wtloIe SitUilltion sa~ • 101 .bOut lhe
corpor.le mind-set ...1"IerI!try' ...... kloe.as iIIre
perceI¥ed as .Inrelll r.Ihel'lnan." oPPor­
l unity . My personal l eel ing IS In.t ma.....
facl u,ers should be considering 1>0.. Ihey
mlghl m.rket such syslems 10 meke a
heallhy p.ol ll, lIS OCCUfled In l he heyday
01 bolh amal8lJr rad io and CItizens Radio.
this ...ou ld require them to ,ethlnk Iheir
,ole and lecogn lze thaI Ihey a.e In Ihe
buslnen 01 seiling communiCl/lons .alh­
er thilln seiling cellulillHlIdio or CB equi~

me" ' . The m uc h·t . lked·.bou l " unde.
Sl .ooo" cellul • • breiIIkpoinl ls, In my opi ...
lon, no! going 10 amounllo much so long
u lhe cael 01use remaina high. &II it wery
likely WIll. Induslry spokesmen ..no lal k
abOul cellul., .adio·s broad acceplance
. nd ...1>0 &Ie in decisiorHn.klng posilions
simply do no! h.~ a realisllc gfasp ol lhe
facl Ih.1 the ._iIIge person mull appo.­
l ion c." lu lly h lslhe. IIm lled funds. These
co.po.ale dec ision-make rs ere nOI " ave.·
age citizens," don' l earn ,~erage salaries.
and. Iherelo.e, almost Ine~ltably millke
lhe ...rong delerminalion as 10 how Ihe or·
dlnary cUllen ...ill act! Bul I am slfaying
f.om IrMt paint

I ...rote 10 Senalor ~.'er slaling
tn.I corpor.le opposition migi'll , In l he iA­
lerest 01 the c ilizenry in ~al. be cir·
cumvented by a g,.ss·roolS program
coupled ...ith f isib le.•cfMr t-upport l rom
...llhln government I hope Ihal he may be
able 10 generale some inlereSI and sup­
port.

There Is another iII" pecl 10 l hl. issue
...hlch milly ...ark I" lIS l avor , So l a. as I can
delermine, PRS wou ld be an .....mericilln..
syS lam: developed. m a, ke l ed. • nd (al
Ieasl partl.lly! manulaclu'ed by an old­
line US l irm, Gerleral Eleclrlc. It Is time
1n.1 • lecI'>nologicilllly uP-lo-<lale prodUC1

"'iIIS .....rkeled by. US l irm !

We hear much of the Sl>C-&I\ed US Iech­
nologic.1 edge but. in l .ct, Ihl' is not all
lhere la 10 lhe issue. WIl i le .... -., able
10develop new concepls, II is In Ihe areas
01 m.nulac turlng. millrkellng.•1Id gelling
l he pl acUca! resul l 01 those lden in the
hands 01ule.s thal ...e lall ...oelully short .
Many ne'" p.oduCIS concei~ed on these
shores ha~ been put Into se",lce and
h..ve re.cned malurlly In J.p.n and Ell-­
lOpe ...hlle I.nguishing in endless tilig...
tlon In the United 51..," .

Th l ' communic.llonll era should en·
campus .11 cllizena. no! IUlIl lhose ...ilh
lechnlcal credenliillls, corpor.le blIcking,
o . I.rge .mounls 01 money ! PRS ad·
dresses • genuine ne«l .nd, I belieYe.
would In no "'illY dilule the glowlh 01 cel­
lula, radiO 01 .adio common.carrlef ser·
vices. II Is lime we had a ...orkable aller·
native to the obsolescent, Int"d erence­
plagued CII I:eon" RadiO Se",ic". In my
opinion, OE ...as ....ong 10 wUhdraw Ita
proposal In l ace 01 corporate opposllion.
Don·t ... bel""'" in compel ill... lree enler·
prise, or <SO we merely pay II lip S8f'¥1ce?"
is up 10 I. ralghted. influenUaI Indiridual'
and orp"lzafionS to make Inla Issue >risi­
ble in a fTWlIIflingl ul .... y 10 lhe oubIic so

CELLULAR DIVISION

Blessed if / kno ....here ~ou got the
,tflltrgfl idee Ihat 1 11m no... 0'_".~

been an edvocale 01 Morse code. I'm the
one ...no hes been l ighting the ...hole iaee
I lle hardesl,

fhere is no ruson 10 belle.e Ihal ,e·
moving the code flI<1uiremen l Is going to
meke ourhem bands like CB, We still /leve
• ,el/ler stromJ lechnic.1 end rules exam.
.../lie/l should do I lle lob, Jepe" h.. no­
code end t/lei' h.m bands.re ivst tiftl!._

WII~ne.

Novice l icense ..l l h vo ice p.I~lIege' .

Ral her. I'm lor a Novice lest ...llh lougher
Quesllons and no code .equl.emenl wh iCh
granls you the pri~llege 10 use CW by cern­
purer.

One Ihlng I ...ou ld li ke to menllon Is Ihat
nobody seems to be conceJlled aboul Ihe
proll !e.alion 01 Japanese PIOOUClS on the
h.m market. In my eyes. Ihls is ...orse Ihan
lhe no--code license,

R O'M'Hco
Ohon KY

YOI.I are no dOUbt ....are 01 Ihe tecer rt
pfoposal by Ge"e•• 1Elecl.ic 10 dev&lop In
Ihe United Sl ates a " Pe.sonal R.dlo Sa"
vice" (PRSj 10 p JO\l lde o.dinary citizens a
...OOab le alteJllal l~ 10 me CItizens Radio
Sen'k:e .nd lhe vas lly rocre " _pa,,. lve cel·
lul. r rilldiO-leleptlOne, ... simililll. l hough
aurpnsingly leu wtrSlllile. s~lem ia .~

~ In operalKln in J.pan.nd is ""ldenl ·
Iy proving eXlremely popular.

As I underst.nd GE's proposal. ill type-­
acc&llled repnler witn pI'IoOn$--9&lch ca­
p,sDility would oper.,e.t .. 900-MHz i111~

c.llon, working ...llh or>e or more mobllel
portable unlls to provide ladi~lelepr.one

c. pabllily. There being no proposed ra­
sl . lc tion on anlenna height. one could
erect as mUCh . Iuminum In Ihe ai••s the
pocketbook (01 lOlling board !) ...ould al·
low. The iIIntlClp.led wooing ,ad IUS wOl.l ld
be In the oeighborhoOd 015-8 milea_lully
aullicienl 10' 80% 0 1 mosl Indlvl du. 1
needs. Freq uency seleclion, slgn.ling,
.nd Identi fic.Uo" ", ou l d be by dlgil.1
~ In • ...-n.- similal 10 cellular r.
d~telephor...

Pred lCl ab l y, I hll p,oposilll has met
Slrong opposillon from corporillle Inler·
eSIS hea~lIy vesled I" cellula... ..lIo-lela­
phone that l eel Ihilll PRS ...ou ld Ih.ealen
de~lopm"n l 01 cell ula••adio, They sl al e
lhal once Ihe COSI Of mobile ha,dware
drop s under Sl ,ooo per unit, the market
...111 "take al l ." Thi' overlooks lhe COSI 01
using cellul. r which, . , present, i' .bOut
Sl00 per monlh, f• • be ,OI ld lhe .-..eh ot
moat persona. PRS nicely l ills Ihi ' lJlIP
.nd could be • >riable system ...ilh """de­
apre.ad acceplance II the caet can be kepl

1 1

ITOM TOMS

LIDS AND KIDS1 1
Over the pasl monlhs I hue read eev­

e.al etcnes In d iUe,enl amaleur·rad io pub­
lica ti ons rega.dlng l he poor cene-tee
some amaleurs sl>o... on our bands. I have
.un Into a Ie... 01 IrMtse myself, bul on Feb­
ruary 11, 1985. I rMtald • aso I ...ill roewer
!oIget

I hillppened 10 be luning the 7S-me181
phone band ..I aboul 3:00 pm EST when I
came lIeross two .......Ieurs lrom lhe l SI
call d,Slricl corwersing on 3780 kHz (they
lal 81 m<l'Ied up 10 3810 kHz). for over ..n
nOl.l' I IIslened 10 Inese Iwo guys eee­
moutn JUSI aboul everyone from the gOY·
ernment down 10 Ihe peperboy. Foul Ian·
guage ...as the ofder o f Ihe day (I term any
language not a llo...e<! on TV or radio as
l oul). Women ...e.e refened 10as " b.oa.ds"
. nd IUSI atKMlt flWlryane was an idlol . i ll'
c ludlng • popula. a..... teuHadio distnbu-­
lor in lhe Pnllooelpnl••rea ,

01 COUf$C, Inis aso ..asn ·1 comple'e
unlil i l conlained somtI •.cla' slurs. BL'I
lhe climillX came ...nen they .greed Ihal il
..as • shame thilll Reverend Jesse Jack·
$011 asn·1 aboa'd h is Iorrnet' campaign
pla"e nen il c rashed. UNBELIEVABLE'

WIlere is lIle FCC ...hen you reillily need
them ? It' s no wonder that II certain o ther
amateur wou ld ne t answer Ihelr calls 10
jo in them, He know s ho... 10 select his
" Iends' These 1"'0 lellO"'s called so millny
ol he. people idio ts ...hen. in Iillcl, ...n.,
l he)' needed was a m lllOl',

My point i$ Ihis. How can ...e lure ""'"
0I00d inlO OU, r.nkS """'" people li ke Ihls
'elleet SUCh a poor i.....ge? ... 11 a ........cDrl'*

I\.SS 10 dO iSlune 10. OSO like Ihls iIInd he
...il l In lnk lhal amal""r ladio has less 10
offer In. ,, CB.

Finally . II ...e iIIre10 sa~ our Dands l rom
com mercial Inle.eSIS, ...e beller show Ihe
FCC Ihal ...e have ill belle. need and use
lor our frequencies than Ihese t...o lids
did!

I lo~e ' illdio communlc. ti on and I 'm
goong 10get my Nowice license ill a couple
ot ..eeks. I hilld to leillJll MOf$e COOl! (...hy I
don'l kno...); I hillie cOde .nd don'l e_peel
10 use if.

t ...onder ...hy you like to keep the Morse
code. As far as I'm concerned, the code is
a thing Of Ihe pasl-II II the same thing
Ih.1 Ihe Ind ians used 10 pass messages
...l lh on Iheir 10m loms. The code is oul 01

lime.
I know- ...hat yoo ••e going 10 say: If ...e

goI . liceonse ...i l h no-cod8. lhe ham biIIndS
will be like the CB biIInd, This is I ......

LeI me .._pial" my bel""s. I'm not 101 •

,-------'
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ONTESTS

CALENDAR

FREOUENCIES'

Phone-1815, 3905. 7280. 14280, 21380.
285a0. CW-1810, :)5.40, 372!l. 703!l. 7l2!l.
1~ 2103!>. 2112!l, 2803S. 28125 VHF_
50.125, 1.t5.02S, 146.52.

SCORING

Mutlipliers are counted only once. MIch·
19an slationl iKO'. 1 poinl per phone
OSO, 2 poinls per ON QSO, and mulli ply
OSO poinls by th" 10la l numbe, 01 s ta tes ,
eoun tr;e s , and M;c hlg a n co u ntlfll. KL7
and KH6 count as sta les: VE countl as a
counlry, Maximum multiplie, is 85.

Olhers, lake OSO po,nts timel lhe tOlal
number of Moehigan count...... OSO points
are 1 poinl per phOne 050, 2 poIntl per
ON 050, and 5 points fOf each club-Sl.
tfOfl contact " "1'1 W8MB_ Ma ..mum mu"i­
pi..... il83.

VHF-only enl"es: ...me as a bova ••ceot
multipliers per VHF band a,e added 10-

MICHIGAN aso PARTY
1800 UTC May 18

to 0300 UTC May 19
1100 UTC May 19

to 0200 UTC May 20
ThiS year'lI OSO party will be apcnscrec

by the Oak Park ARC. Phone and CW are
combined inlOone conlesl. Michiga n sta ·
tions can work Mtehiga n counlies 100- mul ·
tipliers. A I tation may be ContlU;le<l once
on each bandlmode. Po ,la b le /mObiles
may be counte<l U new contaclS each
Ii",. they Change counties.

EXCHANGE.-

RSITl, OSO number, OTH as s tate, COUn­
try, or Michigan COunly,

are invited 10 lake part in the cM:l'lactiv­
ily. No SPtICia' ' .Cha""" inloo-malfOfl was
mentioned in the InlOfm"lion p<ovid«l by

lhe club. The operating schedule 100- INCh
day 'I as 10110... ; 0900- 1100 UTC • 1428S1
212851 28885, 1 100- 1300 • 3690/1090,
1300-1700 • "285121285128685.1700­
1900 • 369017090. 1900-- 21 00 • 14285,
2100-2300 • 369017090,

Reports on the ac tivi ty or ,equest l lor
mem bershi p d e ta ils IIhould be len t 10
F' ed Garra tt G4HOM, 47 Tilshead Close.
Otuidl HlIalh, BI""lngllam. Bl. 5LT, £n­

O"'"
In addi tion 10 apecia,1 activily periods.

members 0 1 11'1 . G·ORP-ClU B ha ve a
week ly acl ivily O8.io<.l on Sundays be­
Iween 1100 and 1230 and aga in Irom 10400
101 530 On tne interna tional ORP " &Q uen­
cies , an d On W&d nesd ays On 3560 CW
Irom 2000 local time (U K and Welte rn Eu­
rope).

One a ! I ~e mosl profes.ionai ne"' l lelle rs we havlI seen In a long lime Is lhe
BirmingHAM, !rom the BI,mlngham Ama te ur Radio Club. It looks like a liny mag­
azine. In teet, Ihe s ta n is targe eoough 10 IUPpott a lull'lized publication! AlOng
..ith Ed llOf Fay Burt 1(A4VIK. the maslheadliSIl seven COlumnists, ooe pholog­
rapher, and _eral edltOf ial assistants.

The .null 01 .11 thIS input is;ln inc.ed,ble ..eal th of ,nloo-malion packed inlO
eecn illue. And the photos-the last issue had 'fIlrty.' But the BIrmingHAM is
no t lust a bunch of p<euy pielu'es. Fay blendS -.ythinglogetller 10 creale a
consistent!y inlOfTT\ilti..... iOU,n." To F. y. the .t"If, and the oWl members of
BARC, ...." e.lend our congralula tio nl.

To ent", you' cl u b's newll"tt e r in 73'1 New sle" . ' etme Mont~ Contesl , send
it lO 73, 80 Pine Street. Peterborough NH 03458, Attn: Ne...s le tter oflhe Mo nth

NEWSLEnER OF THE MONTH

G·aRp·CLUB
LATE SPRING aRP SSB

ACTIVITY WEEKEND
0900 to 2300 UTC May 4 and 5

All recto ama te urs inte," sted In ORP

ffID/8
/lJUlllIillU!i'l@!lId1

SCORING:

Flof'kla stations count ooe painl per

050 with out-ol·stale Of other Florida Sla­
tfOfls, Muillplief II the sum 01 atales 149
ma• .L pr....inees (12 mU·L and OX coun­
I, ies (27 ma.,1 ac lually _e<l; m..imum
mul tiptie' is 88. Others coun t 2 points PII'
OSO with each Florida slatio n. Multiplie r
la the number 01d ilferenl Fio rld" counl ies
worked l67 ma,,). Final eccre Is the p rOd­
uct 01 eso polnll a nd the mulliplier
Clasl·A staliona only, mulliply seere by
Hi to obtain 11f\l1 total.

AWARDS:

Certifieales lor phOne .nd ON 10 the
lap single·operato, conlesl.n! in eaee
state. provlnee, OXcountry, and eacn Flor·
Id" counly. Mull i·opera lo r winne ra wilt
receive certtucatea as aCli. lly justifies,
The re a fe a lso 5 plaques to be awa ,ded as
lo lio", , : high .ingle operata, In Flo , lda
and out-oI'llate, CW and phOtle, and 10
the FIOfid" club witn Ihe highest agg'&­
ga te score. Tni' year lne'e is no minimum
numt>erol conlacl$ to be elIQIDIe IOf a eer·
Woeate

ENTRIES

Phone and CW en t,ies a re to be S lip'"

fa red' Alon g with legible logs in ch rono­
logica l order," summary shee t I. requi re"
with each entry . The sum ma'y s heel musl
conlain seore, num be' o f OSOS. mulli·
plier. st at ion caillilln, enl'~ cla.s a nd
,."...,t>er 01 Florida counll". pOWer SOUfCf!l

100- Class-A ent,;..,.. county. stale, prov­
Ince, counlry or rtlQlQR 01 oper"hon, CilI~

Signa 01 all operatOf$/lOgger. II mult>-oo.
name of clUb ,I part 01 a ClUb aOllr8!lale
score, name and add,ess lyped or prinled
In bloc k lellers, and a signed declaration
tha t a ll rule ll and ,egu latio ns ha.e been
Obse rved. All I ta tio ns maki ng mo 'e than
200 OSO s mUlt 01.1110 include a dupe sheet.
Silmple summ"ry and tog sheetl are a . ail·
ablelOf an SASE I,om the OTH below.

At ll>e dillCretion 01the conlnl commit·
I.... , lIations andiOf operatorl may be dis­
qual;lIed IOf Impraper repor1lng, e .ceasive
dupes. e rrOfI on multIplIer Iills. unread­
able lOgs. obviOus cheating. etc. All e n·
t"e11 must be received on or before June 3
M" ii a ll en triel 10: Florida Ship ConleSI
Committee, c/o North Florida Amat eu, g a­
dio Soc:ie ly, PO eo. 9673, Jac k$On.ll le FL
aaace.

FREOUENCIES.-

P ho ne _ 39 45 , 7279 , 14 279, 2 13 79 .
28579, 50,2, 146 ,52 , CW-3555, 7055,
14055, 21 056, 28Q55.

FlORIDA aso PARTY
1400 to 1900 UTC May 4
0001 to 0500 UTC May 5
1500 to 2300 UTC May 5

Thil is Ihe 19th ann ue l Flo rida OSO
Parl~ Iponsorad b~ Florida Ship. All ama­
te"" bandS ma~ be used, 160 throu gh 2
meters. All stations ...ill separate phone
and ON logS; phOne and CW a'e separate
c""tests. A ataloon ma~ be _ed once
on eacl'l band on each mode Neill'le,
crossband not crossmode conlotetl ..ill
counl 100- eOtltesl eledi!. Florida stations
may wort< otl1ef Florida stat,onl lor cce­
teet POints only. Out-of·Slate Italians may
not ...o rt< eec n other 10' con tes t c redit.
contacts ma"'" o n repea te rs do no t cou nt
10' credit.

Florida Itations ...ill be di.ide<llnlo 1"'0
ctasees. Class-A Sla lion. a'e tncee ope,­
atong pottable or motllie Otl emergem:y
PO'*er and runn,ng 100 Walll or le$$ out·
pul inside Florida but oulSlde 01 lheil
!'tome countoe$.. C1ass-B .talfOflS a re all
otl>ef stali""s operaling in Floo-ida, En·
t,ants may be lingle operator or multl-op­
e,atar and thil muSI be ",dicaled Ofl the
summary . heet.

Each ent' ant agrees to be bo und by the
pro.ISions 01 the conlesl "nnouncemen!.
It'e r8!lul"Hons 01 the applic"ble licensing
au!lloOrity, and lhe decisionl 01 the Florida
SJ<ip Conlesl Committee, ""'ieh "re lin"..

EXCHANGE.

Florida Ilations send RS(T) and counly
of operation. Others send RS(T) and US
state, Cilnadian province. Of counlry.

a.ai labie 1o , SASE. All logs and inqu iries
s houl d be a dd re ssed t o : Ru ss R~le

N90HX , Southern Indiana ORP Group. PO
eo. 2466, Bloomington IN 47402 ,

Indiana Monlh 01 May Contelt
Florid. QSO Parly
l ale Spring QRP sse Acllvlty Weekend
Michige n 050 Parly
CLA RA Ae1De M~l..., Conlesl
Wootdwida Soulh A~a CW Conlest
ARR l VHF 0 50 Party
ARRl FleId D.y
CARF ea....da Oay Conlelt
IARU Radloapor1 Championship
CO VHF WPX Contesl
ARRl UHF Conlest
N. ... J . ...y 0$0 P.rty
SARTO Worldwide Rny Co nlalt
ARRl VHF QSO Party
Wash ington 0 50 Parly
late Summer ORP CW Ad""y W_ end
ARRL QSO Party-CW
Rio CW OX Conlest
ARRL QSO P.rty_~

ARRl Simula led Eme<geneWTest
ARRL S_lak.._CW
ARRL Sw_plllkel _Phone
ARR L 16/).Male r Contelt
ARRL IO-Mel er Conlesl

May 1· 31
May 4- 5
May 4- 5
May 18· 20
May 2&--28
Jun 8-1
Jun 8-1
Jun 22-23
Jul 1
J ul 13·14
Ju l 20--22
Aug 3-a
Aug 17_18
Aug 17· 18
Sep 14· 15
Sep 14·18
Sep 28·21"" ...
Oct 12·13
0e112·13
0c1 111-20
N 2·3
N 16·17
Dee 1· 8
Dec 14·15

EN TRIES:

Send copy 01 log. dupe sheet (200 or
more OSOs), and score 11'1""'1. Business·
si l e SASE 10' ,elurn maili ng 01,esu lts/ce r·
tlfic ates a p p,ec iated. Logs meet be r&­
ceived by Ju ne 30. Ollielal scme 11'1"",1
loption,al) and IN counly a..ard checkliSI

INDIANA MONTH OF MAY
CONTEST

Starts: 0000 UTe May 1
Ends: 2400 UTe May 31

The Objec ti ve is to be tile l ors' non-lrKli·
aoa stalion to wo<~ 500 Indiana contacta,
O' the Ind iana atation 'eportlng the moat
contacts. StaHons ma~ be worked once
per band pel mode. No crcesrncee. 3O-me·
Ie<, 0< repoall1' conlacts a,e allOWed. All
en!,,,,. must be single <)(le,ato< only.

This is. r" n owe<lt ",",gned to promote
contact! between Indiana hama and the
'es' 01 Itle world, The contnt is bemg
SpotlSOfed by the Soutt>em Ind,ana CRP

Group to promote and encourage HF cc­
lI,ation in Ind'8na,

RS(T}, name, and state, province, ccun­
try. 0' IN courlly.

Robert Baker WB2GFf
15 Windsor Dr.
Ateo NJ 08004

EXCHA NG E:

AWA RDS:

Gert,hcatn to the top 33non-iN and top
33 IN at.'oon•. Endorsements lor all sse,
CWo QRP (SWans Of Iesa P£Pl. and Olr.et'l

,f .. . "anted by ent'ies received. Special
certihcate to i1ny stalion ""'O(k,ng all 92lN
counties; any IN station achieving WAS,
WAC, OXCC: and an~ Novlc"nechnician
s ta tion ,eporting 33 or more CW contacls,
certrucetes ... ill be a ...ard<!d 10 the 33 non·
IN slationl ,eporlinillhe most asos ...ilh
IN slations il lellthan 33enlries 'epott,ng
500 cont..:.. are received Dale and tIme
lUTe) 01 last ecetect " ,ll be used 10 bteak
tiel.
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E MY GUEST

gethe, 101 total mu lt ip lier. No ,epealer
contacta a'e allowed,

AWARDS:

Plaques to M'Chiga.n entries with h igll
mul l .-operatorIs, ng Itt-I rillnsmit ter score.
higll Moclligan score. high Michigan (Up.

per F'enonsuta,score, high aggregate club
score , high VH F·only (100 aso s mini­
mum), Ilig/'l r'fIObjle. iIInd Il,gh ou t-o '·state,
Gert,focates to Iligll score in each coun ty
...,tll a monimum o. 50 0$0$. Out-ol·state
cert,hcilltes 'or Iligh score in each state
and country .

ENTRIES.-

A log and summary sheet are fllquested
showing Ihe scor'ng and other pertinel1t
information, name and add'ess in block
lelle's, and a signed declaration that a ll
'ules and regulat ions ha.e been obse",ed,
Michigan slallons include club name tor
combined club score. Pa,ty contacts do
nOI count toward Ihe M ichigan Ach ie....
ment Award unless one lact abou t Mi chi.
gan is communicated. Members 01 Ihe
Mich iga n Week aso Party Comm ittee are
not eligible IOf Individual awards, Decl·
sions o f the contest cceenntee are final.
Results will be final on July 30 and will be
maited to all enlries. Mailing deadline is
July 1. Mail entries to: Marl< Shaw K8EO.
3810 Woodman, Troy MI~

WAXING PHILOSOPHIC
Of allt l>e many e.ciling. exotiC. and en­

jo yab le aspec ls o f amaleu, , ad lo. t he
most saliS fyillg 01 a ll may very ...ell be ph i.
losophy. An illtongrui ty. you say? Pe.·
haps. blll bear with ma lor a tew minu tes
and l hink aboY tlt as I a.plain.

My racen t changa 01eereers has given
ma me la titude to pause and 'elleel upon
amateul radio II0t on ly as a technical
hobby and publ ic eervce. which it cer­
t. in ly Is, but as a social mechanism wh ich
needs maintenallte avary bi l as much as
lhe equ'PfTlflnt the hobby requires. Why
did any 01u. pu'."" IhiS hobby in tile firSI
place? To communicate, yes. but I submit
that most o f u • • par licularly those Ii·

censed .,nce .OOUI 1960. chose amateur
rad,O beeau.. _ "mply ...anted not 10 be
"'It out. We nuded to paflicipate in the
con.e,satioll, we heard on I he a i r .
Whethe< rt ...... ON or AM made no d, fffH'
eoce. We tell Ielt ou t. Many o. uS were
SWLa ot ••ry,ng degr_ of seriousness.
ThiS o f tour.. made uS teel moll! inti·
mately a pafl 01 a much la.QEH' and more
inlerdependent world B.oadening our h0­
rizons. expanding our Inleresls, and mak·
Ing u. inlO In.....Wl t;ona1 Citizen, I' what
amateul ,adlo has al.... ys been ab le 10 do
moSI eas,'Y, ,f we let i l h.ppen. The prob­
lern is hOW to make it happen.

Whether it be technolog ical, weial. Of
economic proo 'ess. In OIla ...ay or another
our le llow hams ha.e always been in the
.angua'd, We have In ,ecent years be­
come stagna ll t In terms 01 social or eco­
nom ic useflliness. Rarely do we seem to
be In tha tore f,ont 01 new technological
breakth ,oughS 0 ' on Ihe cutting edge of vi·
tal sociall"ues. Thla I. ncttc say ...e can­
not ollte more reg ain the vib'ancy wh ich
the t>obby he.d In Ihe past. We have only
to .eg. in the techn lcilll expertise and con­
_tional .DMy tha.l seems to ha..e de­
leriofated <Mlf the lasl twenty years or so,

MICHIGAN ACHIEVEMENT
AWARD

Tll iS ...ilI be the 27th year that hams
ha~ hilld t!lei. own program 10 publ iciZe
Mich igan and its products. Just as tor the
past years. the Gove ' no r w ill aw ard
. chie.emenl Cf!ort,hcales 10 hams who
take pari in lell 'ng the wortd 01Michig'lR ·s
unllm, led '8$OI.Irces. oPpOflunr lies. lU'"

_anl&lle*- Cer!ihc.ales are awarded on
the l oI lowing basis:

I . A M ich i~n ham submits log in 'or·
mation and na..- and addr""-""$ (if pos­

siblel o 'lS or more cootects made 10 ou t·
ol~l ale or OX hams ...Ith infom'laHOtI re­
gard'ng M iclligan.

2. An OUI-of·s tale ham, illtluding any
Canad,an, submi ts log in tormation and
nafTlfla and addresses (il possible> ot aI

I",asl 5 Miclligan hams wM relate tacrs to
him about Mich igan.

3, A tor""gn Ilam , excluding any rest­
den t 01 Canada. submits the call latters
and name/add 'ess piuS log inlormat ion
fo' at least one Mi chigan ham who has
told h im aboul M ichigan

Only a s o s m ade du r ing M ich i ga n
Week, May 18-2!>, ... ill be considered valid,
All application s for certifica tes muSI be

postmarked by July 1 and mailed to Gov·
ernor Ja..- Blallthard. Lansing 1,4148902,

The pessimis ta bf!oIi that the OIl8fa·
tor. ...ho ran t. ra"". s elf. and jam ou t·
number the res l 01us, A casual lis tener on
most lHInds would hear discussions of
Ihis sort 01 bellavior and think the worst.
Wh. t ...e must remember is that the ten to
I wenl y folk. do i ng the discus si ng are
plobably 'eferrlng 10 one eptecce 0 ' per­
son. il lS, howe""" unfortunate that e.en
a sing le ep isode shou ld OCCU,. From liS·
tan in ll to ecme olda' hams. one wou ld
th ink Ihal thiS Iype 01 benavtor is a rete­
tively recent phenomenon. Wa koo... bet­
ter! I dlslinclly remember, as a listenee in
1962,lI W9 and WI on 75 phone explaining
how all o f our problems "'ere caused by
Jews, Dlaeka. Ca tholics. Kennedy. the
Post altice, .nd God only know. ...ho
else. While I did not Cllre lor lheir philoso­
phy, It stirred me enough to ...ant my
ticket. , did oor .... nt 10 be left out a~i".

The good old days _e """"" any bett'"
t l'lan IMy .re now In this respect.

So, before we decide l hat lhe ...orId and
am.-oteu••illdlo .re goi"ll io t>ell in a hurry.
Iet's~ a ""'1QSOpI'Iy o f finding _
tll' ng good'n oullellow hama and st riving
10 ernulate lhem.

For instance, do cootesls jusl burn you
up? Are you eee of the g'cup Ihal cem­
p l" ins "boul tee ...asted speclrum and
time7 Or a." you enviouS of the operators
wtlo buy the megabuck slallon in order to
parl iclpate In eontesls? It really makes 00

diffelellte. The con tests will be the,e, li ke
lhem or not. You may as weillry one. Not
l or tne eceee. but as II courtesy 10 Ihe op­
erators who ale In It 10' the sporl and lhe
score. • had heard tor many years 01 Ihe
perfunc tory nature o f Ihe conleSI aso,
While " dmi tted ly they are very brlel (It is.
con tesll, they cen be Y'lfY friend ly. Part iCI.
pating In the t965 WOIld SSB Champ-lon­
Illip on bol ll 40 " nd 75 met"'" I .... .
plea..nlly .... rprised by l he toul1eay o t
VE:lOOK, W.6PVA, WB7FOO. KBIC. and

CLARA ACIDC
MYSTERY CONTEST

Starts: 0000 UTC May 28
Ends: 0000 UTC May 29

The conlest is open to all YL lind OM
amat"",,. as well as SWls. Each CLARA
al.tion may be w,,",ad tw ice, once on CW
.nd onceon~, or tame mode on two
dif le.eM b.lldS. A ll con tac ts must be
made in acco<dance w,t ll operator and
Slation license regulations. No nel or list
OIl8fatlOns. no crossrnode contacts, no 1().
or 2-me1<tr repealer con tacts. Three un­
Id&nt,hed "mys tery" slalions w,1l be oper­
ating du.ing lhe conlesl.

EXCHANGE:

NafTlfl, serial number start'ng w,ltt 001,
RS(T) , a TH. and ...netner or not a CLARA
fTIfImber.

FREOUENCIES'

Phone-3775, 3900. 7 t 5O. 14t60, 14280,
21300, 28488, 28588. CW-3690. 7035 ,
14035. 21035.28035,

SCORING:

For the base score. CLARA membe<a
acore t poin t per conlac t wi t ~ nonmem·
ber, (whether OM Of Yll, 2 POlO tS per con­
tact ...it h CLARA members. and :) points
lor each ON contact. Noom&mbefS score

VE3ICR. 10 name bu t a lew, ThankS, guys,
My , .. ty Walts and t,ap vertICal~ ' I
d, ltlCult for you , bu t you stayed w,th me.
proDallly losing _ al othef contacts ,

Are you tired of hearing the ...flues of
ON? Per3onlIlty. it turns fTIfI oN. Having
~ oN the air l or a couple yeM$, I ..
tuffled to the Novice portion 0140 mel~ re­
cen tly . The rN300 was simple: Novices atill
1'\;1... thilll sParl<1e in l heir eyes 11'\;11 we all
h""" Ilad "I one lime or o ther, Things I~e

ha"",,'1 changed. thank goodness. I mel
Nancy KA2VNM. whO hung in there ...ith fTIfI
Ih rough the aRM and my rusty t,st to' the
bettar pari 01 45 mi nutes. A .eIY eniOyable
conl acl and conY1lrsation. Thanks, ga l.

We hear about hams not tak ing an inter·
est In newcomers or would-be hams, '(es, I
koow all about meescuees. Iha.e used some
myself, Bul others manage to lind tome. Wit·

ness KClGF, AJ'A, we'MST, and spouse
WBtM$U. Den is. Ken. Caro l. Fr itz, and the
many o ther ham. In G.and Island, N "..

br••ka, oot only give regularly ICfleduled
claue. for wou ld-be hams. l hey pracll.
cally enaure the students' success ...,th
the-i••tt""t ion, couflesy, lind triendstlip.
Thank, 10 all 01 you.

PerhapS you c.noot do something Ioke
Ihia on sucll a scale, Then gel inllOhad
with your IOCiIII IC~S. Many hams now
.re older .nd do not h.awl ehildr.., ,n
!IC~. Th" t is no e.c use. We .t,ll pay
tax", to suPPOrt our Ptlblic SC~S. II you
a.en·1invOlved. you simply ha..e no right to
complain about the quali l y 01 aducilllion
young people a'e getting' So let uS make
a concer1 ed e"OII to be in-.otY<Kt in the ed­
ucational process of the youth In eaCh 01
our communities.

Seve.al yeara ago I read one 01 Wayne
Green ', ed itoria ls about topical caS. I can
p.olHlbly count the number I have heard
on ona hand and st ill ha.e finllers to type
thi •. I know there are many hams In the
military who ha. e a diverse ran ge ol ln ler.
ests. There ere many in various aganc ies
o f l he government who are pe ,lorm lnll ln.
leresl lng . nd vital work whiCh we WOuld
10"" to he" r d iscussed. Businessmen and
lu cller•• surety the 10pics 01 rigs and dl·
pole• • re illt redibl y boring " Iter a fe w
a soa. Many of us are more than ca.ual
otIMrYer,ol international relat iona, ,f only

2 point s for eac~ CLARA contact. 3 points
fOi CW contacts. All multiply the base
score by the numbef o f Canadian provo
Inces/terri t o ri e s ...orked fo r the t o ta l
score. The contesl manager ...ilI add 10
poinls to the base score of each IOfl for
eve<y "myslery" stat,oo contacted.

AWARDS,

CLARA memberS are eI,g'bIe lor tl>e tet­
place CLARA Cl,op and eenifie.ale or t l>e
2nd-pIace eertllica te. NoomembefS w" 1re­
ceive a plaque fOf lSI place, and cert,fi·
tiIItes lor 2nd place. 1st SWL and 1St OX,
All logs submilled ara elig'ble tor tl>e mini
prize dra...lng as _II,

ENTRIES.

• single log enlry musl enc... datel
lime (lITe). band, mode, cali l ign worked.
report and ser ia l number sent, report and
serial Ilumber received, name of operato'
o f et et ton worked , aTH . alld poi nts
c laimed. Logs must be signad and show
fu ll name. callsign and add'en o f opera·
l or, and final SCOra (points cla imad not in·
cl Uding mystery Statiolls), Log s musl be
lellible. no carbon copias. and no logs will
be returned. Decision s ollhe conlast man·
lIger will be final. Log s must be 'eceived
by the contest manage' before July 15. Ad·
dresa entries 10: Muriel Foisy VE'7La H,
RR. 1. Pender 'sland, BC. Canada VON
2MO.

beeause 01 OXing or b<oadc... ORM We
.re better inlormed bee"u.. 01 our hobby.

WIlilt bett'" place to discuss toreign al ·
t.ira. lHInk,ng. tlade .eI.tlOnS. .nd Ptllllic
Optnlon than 00 the ham bands? This may
be the only ...ay many o. us can contribute
to better understanding and coe.,st~e

...,th o ther nations and cultures. We . re in
all ideal POSiHon.

W il lie we are l alking abou t to p iea '
ascs and COs. I must commenl that, un­
1000unalely, the only one I nave heard in
the past three months '....as f,om a WA4
wllO instisl ed On using a 'everbe ration
unit wh i le t e ll i ng lis teners those who
wou ld not be ackn ow ledg ed . Hi s ... .
pressed concern tor Ihe tutcre of ama leu'
radio and working young people is appr"..
clated. Howe.e', there Is still a place in
our hobby tor courtesy, l ac t, the zut l or
flf a, and the eagerness 10 meet .nd la lk
with ne... friends sno...n by Ihe kids . t
eeneer club stanon W B3BT D. Th ankS.
Teddy and Kristy. Hope 10 hear you on
again soon.

Many ct us remember -"no Ih"t .....
should not decces poI,tic'. reliQ'lon, or
ae . On the air . T i m es hi-ve obvioualy
changed! These are subjects wIl ich .re
importanl in ou, society and to ignore
them ....auld be to igOOfe a moat oppottune
way to open up other a_..... 01 discu.
aion. Cltr<Iously. a lillie cautIOn la in ordel'.
, certainly do not e'p ec t to hear,
·'CO.CO.CO. CO sex lherapy, CO lie' ther­
lIPY. this i$ W[}4U• ." I dOn't th ,nk I COUld
explillin to lhe in-law'! If you have a prOb­
lern, see a doctor.

00 I h;n e an axe to g.lnd? Sure! I grow
...eary 01 Ihe negaliv'" i-U,tudltS Of many
ham s, the pess im isls who aay thay a'e
pragma t ist s and t hat not hing c an be
changed. They are correct unre.. we all
adopt a philoaophy of optimism, The goal
I hou ld be 10 gel each othe, 10 say, " Yes,"
or, '"Maybe," or "Gee, I never thOllghl
about It thaI way"

Amateur 'adlo is a philosopher', paradise.
It can be a rcece ag.a in fOi socl,,1 all(! ecc­
nomic adYanc:emert1. Wa are the ones wtlo
must make il work. Thefe Is room al tlte top
lor all of us, AI' i l may take I. some regertflI.

al lYe teedback Into the hobby 10 once again
make that lfIendty force racllale.
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COMPUTER PROGRAMS
FOR AMATEUR RADIO

Thomaa Marl A018
Dedham MA

Th~e afe an awlul 101 01 miclocom­
pulers linding lheif ",ay inlo ham ....sck.
these da~. T1'Iefe are almost as many De­

wildefed hobbyillts hull(lfY IOf inlOfmll loon
a.boulhow 10make their new eomputer do
some of l he amazing thinga lhey hawe

read it can do. Compu~ Programl 'Ot
Amateur RildJO, written by Wayne Over·
beek ~6NB and James Ste'f.n KC6A.
helps 10 fill in the inlOfmlll ion ll&P.

SiUing In lhe bookStOf., l he book .a
physically Impressivtl. fUlIfI'ng well O¥ef

300~ ill lenglh. II promi... '"h.igIl-pe<.
lOfmance ptOgIams "'fillen in Balic 'Of
your Apple. TRS-aO, Of COmmodOfe &I.
plus conversion guideos tor thoe IBM PC"
As it tuma OUI, it de!i-. progfama fOf nol
only these maehines. bul any mach'fIe ca­
paDIe of funning CPfM and _ eome tllat
_ ill fUn on lhe TimelliSincl. il and 11>1I VIC

bands e_cepl 160, _ e it Is used as a

Marconi. A leedline 01 at lea" 40 leet ..
reqUifed IOf opeIalion on II'Ie Top Band.
1l'>e Space Saver Dipole has no lraps: III­
stead, louf IndUCIOfS afa used. The all­
lenna _ ill fUn l ulileoal PO"'lIf on all bands
and can be uae<l as a d ipole, inwe<led .....
Of slope<. You can 10kl 1..... elements and
feduce lhe oYeIall aize 10 only 30 ,'"".
making tile Space Sa_ Dipole a cand~

dale lor i""Ia.llat ion in lhe at1 ic. The an­
tenna. eomeII fUlly assembled e_capt IOf
the spre..,.".... which ean be ,nSl alied In
minules. The elements. coila, and hard·
ware (stlinle551 afe all yery good quality
and should last very well UnOel tl'le most
hostile envifonmenlS.

I managed 10IUn a Ii fle over an oak tfee
bfanch at the 4O-foot level (lucky IhfO"')
and hauled the Space Sa_ Dipole into

place as an inverted 'II!e. II hiS "'O<t<ed
very ",ell (>1\ all bands Ifom 80 Ihrough 10
melers (I don't operale 180 mel ers right
no",). The result S are do",n Irom meee
ellCounlered using a fult·size d,pole at a
comparable height at lhe old QTH, but I
am seusuee wilh the resullS. As a ca sual
operator on phone and CW, I use a .arlaty
of banelS and try 10 operale at oll·peak
hours. This may veri "'ell eemuecre 10 the
otner stet Ions' abilily to hear me,

Ovefall , the Space Saver Olpo le Is a very
WOf l hwh ile Investment 10f anvone who
hall limited space anel musl compromise
on l he antenna syslem. n I. very wall
made and is reasonably cncee, I ha.e rec­
ommended II to severar P&Ople on Ihe 1<>
cal ,epeate r who have similarly smsiliots.
This antenna provides a large coverage in
a small pac kage,

For ' urther in'ormallon, cont.cl WPINN
Antennas, PO Box 393, Mt, Prospect It.,..

SSD·16010·C NINE·BAND
SPACE SAVER DIPOLE

•

T". TET HB «3 DX.

I

antenna Is mounled on a 52·IooIIOWllf. All
contact. -.. made staleside. III e--ery In­

I lance tI>e HB 443 OX gawe me 2 10 3 S­
uM. hiO"* Ilgnal than lhoe d 'poIe Of Ille
Inverted _ . In many CI-MS I could not

_ .....r I"" atal iona wt>en I I", itclled
O¥ef 10 the d ipOle Of tl>ll i"",,"ed ....... I
mighl add In.atlhe TET anlenna did a good
lob ot lIulllng dowll the broadcast Sfal oon
noise on the band wt>en lumMl a",ay lrom
lhe lIOUfCfI.

So. 10 Wl'ap It . 11 up, III my opinion TET

has ftNIlly "'" a .uper antenna here lhat is
going to Ilart turning some heads. II 11>1I
HB 443 OX la atill a bit big 'Of you, then
you m ight take a look at ita lill ie blothllf:
lha HB 433 Ox. lI 's a 3-eIemenI, fouf band­
III on • 13-foot boom, weighing around 30

".
I hope IhSf 11>8 pfaceding article has

been helplul and has ana",ered eome 0 '
l he quesliona you may hawehad aDouI tile
HB 443 OX. Al least It ", III let some 0 ' you
know 1I'Ial a fie'" anlenna lor 10 Ihrough40
melefs i. here, Good DXlng and see you
on l he banda,

For 'urthef Inlofmalion, COOlaCl Luner
Electrolllc., 2775 Kurtz St~.. Suite I'.
San Diego CA P211o-3t70; /(J1p,.2PIH1740,

ROMrt Mallh.w. KA3JOM
B.ltlmore MD

UnHl fal fly fscently, I had a .ery conve­
ntent OTH lor anlennaa. My backyard eas·
i1y accommodated .aflous dipoles as ",ell
as a 3Ol). 'ootlongwlfe, The oak tree. pre­
vide<! wery solid and dependable .upports
fo r my experlmenl. wllh loops, delles, and
.erlicals. Howevef, IS lhe . Ize ot my lam­
Ily InCf u n d. the house became 100
Cfowdflcl aM "'fI andflcl up making a move
10 a larger house on a (sad ly! smalle< 101.
Good-bye, antenna '.rm_my ne'" quarter
acfe ",as fIflVllllnlen<led IOf.uch tu_ulias.
Whal to do?

I came Klosa an ad IOf lheW9INN n ine­
band Spaca Sava, Olpote (S85. 00) and
lound the lIOIuUon 10 my ;:>art icular plob­
Iem. It may won. lOf Ol~ as well. Th ill
anlanna la a eompromi• . After . 11, • 46­
fool·tong dipole eannot 1M .xpected 10
woril Quile as _ I as a hall·w...., anle<lna,
bul the leSultS ara mor-fl than tal illlilCtOlY.

The sso.l801O-C ia <let-igned 10 cover
180 Ihrough 10 mel_ (including lhe JO..
11·, and 12.-tlll Doll"""). There are t_
paraUal e lements sep.raled by louf
IP'"~. One palf 01 alements C>I)¥erI; 80,
30. and 20 met_. .....11e Ille 0I11er'5 <:over­
tI>e .-.malnlng band• . A _ide-lange ....
lenna IUnal is~ired (my ultimate tfana­
malCh worila f inal and you ean o«Ief tile
anlenna In ..the! COP Of Iaddel-line _ .

lion&- Tnara la a YlIfY solid canler insul..
IOf (Ihe ~illaW2AU ~Ansul.tOf'"').

The antenna opeIaln .. a dipole on all

2'4

•
2" .'lOO

lOf la l l'lfl Adva.nced portion 01 ltle band. I
tound II necessary 10 drill two flew 118­
Inchl'loles. Ea.chl'lole ",as made fI_aclly 1
Inch lrom Ihe original~ndholes 10
allow II'Ml anlenna 10 be resonanl on Ihe
Genflral porIlon of Ihe 4O-meto:tf band ThiS
modllicallon ",as only done on the driven
elemenl: you IlfIed not touch II'Ie IefleclOf,
You Genet'als may wanl to make lhia m0d­
if ication betore lIfecting II'Ie antenna high

.top a towe<.

The entire antenna 1001< me a 100al 011
hour and 50 minutes 10compIeIe. Note: 6fI
SUfe all """I ilalion l'IoIes on!hoe Ira.ps ISCfI
downward-lhia la important

Alllllerectlng IhfI anlenna on lop o f my
lowe<. I Clanked It'H'! lOWe< up to • height
of 50 'Nl and wenl inlo thoe <'haCk to
et>eck ou1thfl fnulla fOf eacl'l band on lhe
aWl' melet'. Fig. 1 sI>ows tl>ll 'Iequ&ncit'ls
and awf realllngSl1'Ial _e I'fICOfOed will>­
OUI making any Change$ tc tbe anlenna.

Ne_t was the real lesl : on-Ir.e-alf f'"
pori&- The fi~t slation wO<t<ed was a Y02

In Romania. My fepo<l "'.. 20 ewer 59, Not
I)I<l IOf "",ning only 100 Wa."s output . I
lllen woriled a OF, an OE, and an OK. all of
~ p.awe me5 and 9 lfIporta. I was really
autpflsed to gel those lepo<IS, even on 20
meters lrom a trapped y.g1.

FOf thIN months now I've been wO<t<ing
10, 15, 20, and 40 metllls ",iththfl anlenna,
Slation El1 F lfIported 5 and 8 on 15 me­
ters and sta.tion lU4MOR reporled 5and9.
to mention just a couple 01 tre many OX
contacts "'hich I 've made, all using 100
Walla PEP output Since lhe anlflnna was
erected, I have worl<ed 79 fie '" countries.

Now fOf the Inl Ofmal lon you're all wait·
Ing to hear: How well dOllS the anlenna

perfOfm on 40 melefS? Well , I can say Ihla:
If you have I tou-eue J.elemenl beam 10f
40 meters ",h ich is rotatlble, I'm SUfe thll
it would outpertcrm l he HB ~43 OX on 40
meters. But, II you' fe l ike m031 0 ' us who
are st rugg ling with d ipoles, Inverted vees ,
and della loops, lhen lhla ante nna might
be whal you're looking fOf,

I made all ccmperteon tests agalnsl an
inverted vee wllh ilS ape_ al 60 leet and a

hall·wave dipole at 50 feet (while Operal·
Ing on lhe 4O-meter phone band). The TET

•,,~

•2'.'

EVIEW

% I• --:
".00 "' ' • .15 "' 14.2 5 "., "" ".

lET HB 443 DX
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I Il.... some good n lor you OX81'S
and "O-mele< OP<lfa'ora. T '........ kid

on the block who', Il&re to "'• • $1' your
sm.ll-lot p".y.... WI ,tie TET HB 443 OX,
and TET'. OX suffix I' no "agoe<ahon.

tills lou''''_t anlenna Ilas lUll band
CO\Oetage on 10. IS, and 20 meters, and 50
kH~ of i:NIndwldth (under 2.0:1 . ..", on lhoe

4O-mele< blind.
The anlenna -.lgh' in a'. mere 38 1b$.

(18 kg.~ Boom length ia 198 11. (6 melet'l).
Muimum ela~t length is 30 n . (9 me­
ters). The .nt".",. II capable 0/ O¥et 1kilo­
.au of po.... , and utilizes an a i,-co,.
balun.

TET~i_ g.ain facTors _. hall·

..._ d ipole of 8.8 dB lot 10 .....,..., 9.1 dB
tor IS met.... fI.8 dB tor 20 mele<1o, .nod .
!>Nllhy S.2 dB lor.tO met_ FIOl'lI-I<>l)aek
raliOill fa ll in . round 21.5 tor 10. 15. and 20
melll<$. A 12.. fronl ·to-back ratio Is lis ted
tor otOrne'_

TIM .nl....... ia ah ipped in two 6-loot
boIes 10 a llow 101' UPS deoIr.ery. Ahe< un­
packi"ll a ll the pleees f.om both boIes. t

uncooo-e<ed the InlltuCliOn "",nual. In my
OPinion. the inatruc:liOn manual I' , .... only
fl.... thaI the an'...n& tin. It containa Ill.
pages of drawing. wlth . 1I dimensions in
mlll imelefS. The manu.1 haa no ",rillen
malerial, to il YO\l hawe anV quesliona,

don'l boll'ler to Narch thfOUgh il IOf ""ii ·
len InslrveUon&- Thiliell me f.thef ecree­
lounded, beeauN u....IIV YO\l are al leaal
given eome IntOl1'llaUon on ttle adjusl ·
mentl'Of oblain lng a 10", a"".

Relu, lhough- a ll my questiOns "'efe
anl"'lIfed once Ihe anlenna ",as U$&fTI·

Died and erected. Seems Ihe Japanese
ha.e taken all things Inl O conslderalion
and ha.e done ewerylhlng bul aend along
a l ralned chimp to assemble II 'o r us. All
pieces are clearly labeled by the lactory 10
eaee Ihe assembly, All elemen l Sact lOM
are pr".measured and put·dril led. The only
measuremen t wh ich I had to make was !or
element placemenl on the boom.

TET also allows you to afllacl which por­
tion 01 ~O melflfS you wish tooperate: CWo
OX phonfl, or US phOf\fl, The US phone pof·
lion 01 ~O metflrs which TET hn pre-d,lIIed



Photo 8. Outdoor MI"y bOo mouMed on oW""'aupplied pipe. SQ.23geonr>ector~arept&­
r/Jeted 'rom tl'ta __ th." bul COIArchCo recomm.ndS a plaslic I ,ash c.n, 100, Phasing
line. came pre-cut. No dummy load is e...ldeM t>ttceuse I ran an RG·S8line back Into m y
cellar where I pula Heallll<lI Can,.nna.

20. Keep In mind. r.owever, tnat many 0 1

tile 11IO$1 Impressive Pfograms requlfe a
machine e xpanded 10 48K 01 memory or
~•.

Trying to galJge lhe aooleflCe IOf a book
eat! be dlllocul'- 11 you slart al too ___

tlllY aleYel, more ex perienced .eade<s are
put oH. Start 100 deep, and v«y lew will
undentand whal you ate Silying.

I would judge Ihis el/or! as tieing aImed
al maInly the newCOfl'lef" 10 uSing com­
pule~. Tha lirst l ive chapters 01 t ile book
are an <)YeNiew and h isl ory 01 the lIome
computer. They are we ll wrillen. While In·
te'esllng and Informative. they wi ll netten
you everythi ng you eve r wanted to know
about home compulerS. If you heve bee n
computing for a While , I doubt you will
learn anything new here.

My main raason 'o r buying the book
was to gel t ile progfilms il contains, and
tha'e are a l o t 0 1 Ihem . In com puler
te<ma, many of the progfams afe "Ga ta
Dase m.anaoe<s," thal is. l lley aid In SIOf'
Ing and retrleying in 'ormation. Seve'al
otherS are calculation a ids l or scaling an.­
tennas. "gu.lng ilClual~ al thoe an.­
tenne, moon tracking. EM E ClIIlcula tlOl'ls,
and so on.

Thete are no ON or RTTY $encland re­
cei.... programs. no slow·sean television
proglams, and, in ' ac t, no h ardwa re Inter·
'acing p'og'ams 0' any k ind. The aultlors
indicate tha' Ih is is to avoid "need leas duo
plicat ion " 0' ex ist ing program s.

11 would be enrteun to write prog,ams
tha t are tran sportab le enough 10 run on
many computers and address tne SptlCial
h ardw are interlacing requi,emenll o f

Hch machine.
Here's a lisl of what's Included: Log.

tIOOk. RaclIOAwards Oata Base, Gfld Loca·
tor, Worldwide "ClItalog File ," Sunrise
Chart, SurviM Calculator, Gfay/ina, e.am.
hNd,no Chart. OX Display, OX cr>ecker,
Dupe cnec:ker, Dupe Print. eontest l0g­
ger, a.ar-alizecl Logger, Field Day l0g­
ger. Sweepstakes Logger. Log Print, An­
tenna Scaler, Ant enna Evalulllor, Pl'Iased
VertIcal Pallern P1one•• EME Syslem Ana·
Iyzer. Moonlracker. and Skylocatot.

This is indeed a good var iel y of non·
hardware· type programs, and tlley a li
work ' In the Com modore prog,ams 1 'ound
only one errOr 0' sorts, In Com modore Ba·
siC, 10 raise a nu mbe, to a power. you use
an "up arrow" In the book this is deno ted
as an up ca'et. I guess Ihe typesetter .an
out of arrOW's a 'ter the lasl book on vee­
lOIS "as published.

Add,!ionally, in the book all of lhe print·

er routInes 'or the Commodore prog.ams
are N I UP for RS-232 printers. I think , am

one 0 1 'he 'ew people in tile *OfId wl'>o
r.ave COmmodore compu tet" leed" 'Il an
RS-232 pnnler. To the authorll ' CredIt. l he
cOffeehon sheel and the disk taU Ih ls
InlO llCcount and sel up the programs WIth
the more Sfand,,"d Commodore device U

SoloYeral programs a,e feally variat ions

on the same tneme. For e xample, the OX
Display and a ea mcnen p,og,ams both
use the massive latitude and longit ude
file, as do sevefal of tne ot her programs.
The logbook and contest programs afe all
btlil l on similar p ,og ram s.

Some 01the programs hOI.... been around
In the publiC domain '0' some time. It
ia still Impressive though to wat ch you.
$200 computer produce moon-lracklno
prinlouta Of proviQe you wi ln sunrise and
sun..1 Ii".... lOf a bunch of ciliea around
the wOfld on any given day.

Tne anlenna-m.atchino Pfoo,.m may
yield. aurprise about ",nal kind 01 power
you llCtually h.... . t your antenna, and
the EME prog.am is certaIn to make you
yuon lor a country eSlale on wh icn to
reenacI Ihe Arec lbo d ish !

The programs all wo 'k as adye,t lsed,
thOugh In some Instances the eceeen ete-

pl ay doesn 'l look very good. I did nol
f ind thai p.oblem w itn Ihe pfintouts pro>
duced by tne programs.

II you .re like me, you like l yp ing pr0­

grams In ftOm • book or magilline .1·
most aa mucn as you enjoy a good root
canar on • ,unny day. A Pfepilred dIsk
is availallle 'or most compulers l or an
addi tional lee. I was certainly glad I or·
dered Iha t 'or my Commodore &t, Oln·
e""ise. I l hink the book wou ld still be
si tting on the shelf wllh very few o f the
p.ogram s .Clu.lly Iyped in

As you ccntemptate ta king home Ih ls
300-page book, keep In m ind tha t onl y a
f raction c t those pagas will ccotetn in·
formati on for you r particu lar com pUl er.
Expecl to do a 101 0 1 typlnl/ wilhOut th e
advan ta ge 0' an errOH:hecklng program.
I s trongly recommend the disk 10 go ",llh
the book. whiCh .Imost doubles the cost.

Compuler Progr.ms 'o r Amareur Ra'
dio c an Sttf\Ie as • jumpino-off poinl 'Of

l he ne'" computer owner. It would make
a good addition to a club library.

Compu,., Pf09rams for Amal eur Ra·
dlo is .v.H.b1e for $16.95 ' rom HaytJert
Bool< Compan~, Hasbroucl< Hai glll, .
Ne .. Jar,ay. Your lOCal bOOkstofe m.y
also ha.... if Of can Ofde< it by requestIng
ISBN I).8tOot-oM7-6, The disk is an ad·
diliona l $1 3,00,

Jim Grubba K9EI
SpringUeld IL

THE COlATCHCO
4Q·METER IN$TARRAY

Since 1975, Dana AtChley, then W1HKK
and now W1CF , has been wfit lng about
Yertical pnaHd anaY'S. There are some ot
us.....t>o think tnat he may have the premier
signal in lhe *OfId on 8O-meter p/lOne. Re­
cently he I'Ia8 teamed UP wi th Fred Collins
W1 FC, a CO-worker.t MIA--COM (Iormerly
Microwa.... Associates~ to create. new
enlry in lhe ham-radio antenna manulac·
l ur ino held. CoIAlchCo. formed by min.-

•

,

'",

•
Pnoro A r". pi~ mounl is simply slttdgtt­
hammered ""0'''' ground, Notfl ,,,. slm·
pie ground .y".m . lIechmenl; along 1/4"

' 20 bolt ",Ith radiala soldered into ground­
Ing lugs. Tha two blacl< horizonta l stripes
are som, spa,. 'ape lell on Ille pipe

gling the names 0' tlls two p.incipals.ls in
Ills business 01 manufac turing pfactical
vertical pnased an.,.. In o thet words, it is
no tonge' necessary to me.ely d ream

about deYeIopino some gain on ~, 80. or

'",
A .a-meter ~ion of the CoIAtchCo

'ou ' -element vertic.r pn.sed anay was
erecle<t at KW R in ttle 1.11 of 1983. This is
tlls feport on th.t .nlenna.

OHcription

The array consists 01 tour Yerlicals set
in a SQuare , wilh sides of 3" 'eel 5 inchu
and diagona lS Of 48 'eel 6 Inches. Each
veetrca t is mace of 606116 drawn alum l.
nu m tubing , in several sections. w illi
sma ller diamet ers as height increa ses. A
,adlata, ha s live .Idoot sec tions topped
by a tnree-rccesection, Tnis is the SlIme

design for e lement COnSlfuClion core­
monly seen In y.gla.

In t!'le .a-meler .rray. lhe elements are
Hlf-sup(lOf1mg and no guy WlteS are re­
quired. Each alemenl sils on a Delfin in.­
sulator wI'Iich is insarted inlo II steel Pipe,
The pipe is siml)ly banged into t!'le ground
here (not a very demandIng job~ though
the manulaclure' 'Kommends pouring
ecocrere footings.

AI the center 0' the ."ay. again Silting
on a Simple steel pipe live feet long. a fe­
lav box receives a 9O-<legree pnasing line
made of RG-2 t 3 from each vertical, A low·
volt age switching line and coa x feed line
(al/ aln RG-213 in my caselt ll en go Into the
hOUse.

Inalallalion

The 4().mele, array i8 UPS shippable
and Is reasonably well booed. so damage
In transi t should not be a problem. Atso,
there a'e hardly any parts which could De

Gamage<! by shakino
Upon openino the box. 'he use 01 sta,n.­

less steel, even lor hose clamps. is ap(>ilr­
ent. The nice thing about Ihese hose

clamps, however, Is Ihatthey haye both a

slainless·steel wfap artd a Slainless-sleel
acrew. In Case you nayen't been buying
clamps I.tely, i l is very easy to find
Clamps where the wrap is stainless but
the screw i'S merely plated.

After countino p;lrts agaifl$t the inslfl.lC·
tion manual's fist, it DecOfTlttS appa,ent
Ihal there is a considerable amount 01
worlc 10 do before actuaily effICllno the ....­
licals- The site must be seleeled and 'he
grass rl'IO\O'ed la tip hom old·t,me vertical
efectors-mow anv g'ass 'IfI"1 ehort and
then lav the fadials ou l, holding them
down with jumbo-size pape' clips rabe nt
inl O a U shape and pushed into l he earth
with the radial wira unde rnealh, 0' staple
Ihe radials to (J ow e l s d,lven into the
ground). After a fe w weel<s, the ' adials will
simply disappear. The instructionS as to
setllng UP Ihe SQuare l.yout SO tnat all ver·
tical radialors ",ill be in line obviously re­
!leet some l ield expeflence,and they were
....ry useful.

About this time, jusl -..hen I ",aa hoping
tnallt might be possible to ereetlhe Y'8f1~

cals tnat very day, I dIscovered that there

..ere several i'erns requi'ed In lhe way of
tools ormalerials wnich ..efe nol included
,n the kIt 01 paflS. Not '0 ",orry, howeve•.
Atchley ,esponded immediately 10 my
suggestion and now promises to include a
list of lools and materials.

Col AtChCo sell s Wife '0' ,adlals as a
sep a,ate item. knowing 'ull well that many
h ams will have some surplUS hOuse that
lhey ma y wish 10 frequent, In my case,
Ihars exactly wh at I did. coming home
with 10,000 feet (almostlwo miles', of .20
AWG Insulated wire 'or a very reasonable
$75,00 tfom Eli Hen,on & Sons, a Cam.

llfidge MA su'plus house, HowllY81. before
trott'ng 011 to the surplus house, , did
check afound with a lew retail stores and
WIre houses. ColAtchCo Pfices lor the ra­
dial .. ire tum out to be very reasonallle.

''''''"'.
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WHAT DO YOUTHIN K?
Have you lecently pulchaaed " new prodUCI Ihe l has~ re.Hlwlld in T3?

II you have, wrlle and te ll uS what roo Ihlnll aboul il. 73 will publish YOUI c0m­

ment. so you can aha re lhem ..ilh other ha ma , as part 0 ' our continuing effort to
bflng you Ihe beSI In new produc t In'ormatlon and rllYiews , Serld your thougllts
to Ra~lew Editor, 73 Magazine, Peterborough NH 03-458.

-
By the W' Y, Il"e•• i,!WITll:I '".son 10 ee­

I..... that Intul.le<l ....i.e is superIOr 10 I),Ir.

Of tinned ...;" lOf Il'leMappliUtk)ns. "ten­
ib,/lld C. Doty, Jr. K8CFU rmde luetl •
elalm in his arl~"..olmp<CMId VerliUl ......
lenna Eff~lency. It Study 01 Radial Wi••
Ground Systems.N in ca. Apri l, t",~

"Atle. earalul me.suring for COffeet
placement poondlng the ba$fl 'l'~es Into
lhe groond turned OUt to be ,Impllelly II·
eeu, Here In New EnOlarld, there Ie a ylt ry
feal advantage to us ing 8tool Sl akes wun
DeI,ln Insulators Instead 01 the Ifadlllonal
boWes, or other Insulators. The adY. nl. ge
I' that you etl" UM .. ,Iedgehamme< on
the .....1"'1 $lake, whether Of not the il\$<r

1-'01' has been InMrted. The DelriO ....r·
vi.ed qul'e nlce'Y . In OIddillon, In Ihe

ColA tC/lCo ')'$''''' 1!'Ie leedPQin\ 11 ITloO'Wed
• ,_ leel~ grOUnd $0 thill' , .... .­
won', be alltOblem around the l i~ 01 tfloe
ARRL OX cont... In Ihlllloead o f wlnt....

Coax phasing lintls were provided, Wor·

rled at li~l .boIll Ihe lact that Ihey "'e' .
crimped In$lead 0' sol de red, I phoned Ihe
'olks a t Gilbert (eonne<;to, poople), who
wa,a abl e to satis 'y me that e rlmped con­
neclors are ol<ay 'o r ou tdoor work, In ad·
dition, the"'8 pIlesing li"'l$ are mede out 01
a reeogniubl4l saxton eo;ox. no t some un­
known brand Of geMfIe eoax.

At the eent'" 01 tile lOU' W!f1ieal radi.
tOl'S Col4tellCo lequires lis relay box. It
appeal'S tllat tl'ley are OUying t""",, OOX"
lrom Keathkit, lIS the bo.es bear a very
ejose resemblance 10 the outdoor boo In
the Hea thk It remote coax swl lch . Furthe1
In~estigation shows that this la nOI the
ease, a nd tha t the relay boxes are lpe·
elally ma nu tac tured 'or the ap plieatlo n.
Howeve r, tM I)ox il obviously a grea t Idea,
as it Is a proven delign and puts all eon­
nections on the underside lor wea the r pro­
tecuco.

ceutcece uael -.elY ord",ary plug-in re­
1a'f1' inside lhe relay ee•. This Is really
neal , as tile relays are well~, ean
easily be replace<! SI'IOuId some g....,..1 Of!"
",ator eI'Ia.I'Igle difflelionS ....,ikl t,an.."it·
ting and try one, and can be r8()lace<! on
the wors t 01 dayl witllOUt a soldering
iron- lhey are, 1repea t, plug-in. 01 course,
wM n eOnsiderlng luch adv antagea, the
mind con1inuu to thin k Ihoug hts 01 hOw
pai nlu l il is to work on a 4(l.mater t>aam In
the de.d 01 wlnt e' , a t • height whe re one
WOuld really wa nt a 4(l.mete r beem (uP.
..ards 0 ' 70 'eel).

U really Is true thet one man cen elect
the "o-meter veraion. I h ave alao wit·
nessed one ma.n elect lhe 9O-metel, .(2.

1001~iOn(~ abOut that letso). On the
01",... hand. II really dOeS. in a po-actlC8l
senae, talle Iwo.,." to erect tile lull-slze
llO-mellll velUul,adialor.

In preparalion 'or the erecllon. be sure
to Ihlnk a bout Iree bfanehes th.t may get
In the way Should the radi a tor be li lted in
any g ivan directio n. I had to do a ~ery

sma ll amount Ol t.88 trimming.

UN!
John Edwards KI2U
PO Box 73
Middle Village NY 11379

A VIDEO VENTURE
Here's the q....,..liOn 01 the month: Why

lan't ham TV more popular?
It puzzles me. Most hama I know are

--r oulgoing. Moat ..Ill drag PIIOPIa off 01

With the .(().meter ve rsion, since one
man can easily move It around once It Is
lihed .-tieally, I stuck it up in 1M air lika
a llag held In a ma.rehlng blind and walked
11 10 Ihe lIake on Which il would be
mounted.

Now get thie; There are no IJUY wir8$ on
1M 4(l.me{81 array. The Ihing It really sell.
aupporting, And no te Ihis nle. little con­
atruction detail: They lNen plO"lde a ca p
for the top 01 tha ~en ica l radia tor so Ihal
water won 't drip dow n Ihe Inalde of Ihe
lublng,

Anthellcally, Ihe faet thaI there Is rIO
guying 01 the 4(l..meler anay means thaI
lhe thing la h.rdly ~ial ble. Al a total hei ght
01 33 leet, if unnot be seen 0'<'eI my cee­
S1Qfy ranen l'IOuae. The array gets lost in
my backyard, and alll'lOugl'll know wha t I
am looI<ing lor, it ia e Xlremely hard 10 $ell.

No! bad for an ....-ay wIllCfI really does
de'weIop gein on .so_

Meaau~ta

Th e relulls o f s wr mealu.emants
ac ross the ba nd may be quickly eummec
up . The a rray Is almOl t fla t acro ss tne
barld, a t 1." to 1 Or bel1ar, I bel ieve that the
dlfferSllc Bl betwaen dlrec lions ean be ac­
counled 'or In tM loeal ion l 01 trlllll, a nd
a small tOWel some 55 leet a w.y.

..... a resull of mutual eoupllng, (IOWIII

will be dumped InlO a dummy load i..nien.
by tM ..ay , muSI be customer supplied-I
uae a Healnkit ·'CantSlln&"). For a giYllrl
Irequeney, pawer dumped tnlO the dummy
toad did not ~ary. Curiously, tlowevel. tile
pclW8I did ~ary muctl mora draalieally tnan
the swr, aecording 10 the Ireq ue ne y In use,
At 7 MHz, 18 Watt s wenl Into Iha load, a t
7.15 MHz, 6 Walls, a nd by 7,3 MHz, It was
back up to t2 Watt s , Ttlil la rIOt unex­
peeled, aa ttle instruet io n manual speei·
liS'S tha n unless a special order II ptaced.
the antanna comes cut lo r 7. 15 MHz.
GI~SIl II'lfI low swr aclOSS the band. this
<:enter IrllCluency Is entilely salilfKIQfy.

....._-
I uSll(\ tna .rray lor 4(l.melel monoband

enlries ill bolh 1M phOne'nd ON ",rsions
of 1M 1983 CO WN OX ceeteet. My totalS
w&<e : phone_l 6.( eontaets and 2" zones:
CW-'J27 ccetects in lW eountrles and 28
zones. Thil il where my cceerveucns ee­
come relevant , because I llot el ub bed by
the big mul tl·mulli s talions with :).ele ment
a" a ys (or even 3 OVllr 3) way up In the s ky.

LeI'I '~ it, et " 5 d B c'aimed gain, tM
array Simply doesn·t~ 1M same

street Comerl to look at their s ta tions ,
Moat will taik your ear o ff about the won·
ders 01 ham radio. But fa w ha~e lNer op·
er"led TV.

Ye$. I know SSTV Is relallvely popular.
But I'm le.king about ATV - Slandald las t·
sean vIdeo-IMlype you can ... te n .' la­
verne and S/'Iir1ey" or '1"he Hoolll,flIOOIi80'$'·

on (II you eul out the music, of coursej.

kind 01 signal that some o f ttle really big
antSllnas a re eapable 01 developing, But
Ir>en c:omea tM question of ho.. Ihe array
eomparS'S to 2-.element 1tIOIty-lorty anten­
nae.1I w&ll myexper;enca Itla t ,t ran aboul
........ ,Ih lhe Hy-Galn and Mosley and loll
10 llIe Cusl'l(:l"h. 8I.lt thOM antennae nad
10 be at 70 leet ar 1onogeI.

There ..ere o ther 'Klara, too. I rIOticecl
tnat on long hauls , sueh &II Ant" ,ct ie a . VK,
Zl., FB8, ZS, moat o f SOuth Ame rica , and
th a Pae lfle, the ante nn a ayltam perlormed
vary wa ll. On the other hand , on h lgh·a ng le
Ilgnaia Into Europe, I saw belta, perter­
manee hom my .(().mete. delta loop (used
lor eompa.ison) or my 8G-meter dipole led
wlln bal,need feedline (whleh acts "s two
ha.f w_ in pilate on 40 bul ia only 35
1_ hilJh~

I would conclude tN.t .-1icals have
the1r ad\Ianlagea and lhe'll d'aadv"nlagea.
In Ne... England. 1'loOweveI. il seems elN.,
10 me thaI tM W!f1iealt oo offer the Oppor·
tunlly to erect a gain antSllna On a modest
l uburblln 101 withou t getting Into zoning
or neighbor trOUble, and to be eompetitive.

Before leaving Ihe aublec t ot co mparing
par lofm.nee to that Of t he " O-m e le r
beema, I should mention one deeided ad·
venlege that is a~ailable to the venical
ayllem owner. Moat rotetable antennas
wort< on _pm molors. Tnat means tnat
If II is aunriae in Eu'OPe (' 10600 UTC)'nd
aunlllll ill tM Peellle, il ean take 30 sec­
onds 10 go Irom ..Of\<lnog some G 10 p;ek
up Ihal KH6. and efl()lhe1 30 secondS to go
back 10 wort<lnog EUIOPe·

On Ihe orner h.nd, us"'gthe CoIAlehCo
aney, switching Is Inltantaneous, saving
time. In a multi·multl allon, this is of leIS
eon38q uenee , stoce the goal Is to worll
e vary a tatlon on the band eventua lly. For
ths lingle operator In the allband eate­
gory, ho wever_ the OPerator who wa nts to
_ as muen as I'lfI ean 'nd then get out
Oll......._tll" inatanleneous swltehing OIl·
rangemenl is quite ad\I.ntageous.

""",
Tl'IOugh a eomplete prK:e list is aval ~

able ',om the eompany, one must piece to­
gethe1 the elements required. CoIAtchCo
h...eeOllnized Ihat some hams will wa nt
10 buy only the re lay box. only the ~ertleal

rad iators, on ly Ihe adjUltable Ind uetor , or
lomacombina tlon ot tne many th ;nllS thai
they 3811. However. a eomple le 4o-me te r
a"ay, less only Ihe radi"la, will eost S856
plua anipplng. This Ooe$ rIOt compare well
to 1M pu,enase 0' a IW<>elemenl $I'IOrI

It" hard to coma UP wllh a r""son for
lhe downngnt unpopularIty oIATV. Okay.
mosl 01 us aren·t ..hal you might eall
handsome. but t"'l never atopped hama
from going to club lTIMtlngl or SpeU.ing
up in Ironl of a group al a ham convention
NO. looka ilren'l lha problem.

f thin k m o s t ha m a have jus t neve r
tho ug ht about ATV. Wa know th at Il"s
thera, bu t I do n' t think we know ho w mueh
lun It ean be. We ll, my 'aea has erac ked a
Ie.. ~Idiconsa nd monllors in its time, and
I ean tell you Ihat ATV la a lot 01tun,

Wilh Iow~t porteble VCRs now ...ail­
ebIe all ooer the pl~, you can pul 10­
gelhel miN-docu.,."I8Iiea on your clUb',
Iatnt mMIing or """111I1. You can SI'Iow

beam alone. HowlNer, il a tower, some ex·
tr. guys. tower climblng help, • new rota­
tor, or o the1 consldelatiOna are added 10
lhe l.gurinog. the~ SMITIS reasonable.

In my llitualion. I purchased lhe ayatem
wIlll4l Iiligatlng a lower case in tna Ioeal
courts. It allowed rna to get on tM air WIth
a reasonable aignal righl away, wlthoul
pouring conerate &tid withoul • 70-1001
tow&<, As I also plan 10 do some mulli·sin·
gle (mu ltl-operatol, Iingle-tranimittar)
contes t wo rk, hav ing an a ntenna whle h
was ".ota ta ble" withOut a ffecl ing lne cp­
arallon o f the main tflbander was a 'aa l
~antage.

Ott- "",,y. and H_ Produc1.

CoIAtehCo has juS! announced thill
they are olfer ing iln 8O-metel ~ellieal

""'i<;h Is only .(2 feel talt. using a "lOP natH

mads of sloping .. Irlll wIlieh are eonhn­
ued as gil)" lines. John Kaulmann W1FV

(unallillated WIth CoIAtchCo) has done e',
tenli~e investigatIon on the In.eory 01such
antennas, and he eonfirms to me that hiS
own e xperim"nts ..lin il39-1001 verllea l on
80 ShOw a neg ligible d iHe re nee bet ween
that si ze and a full' l lza qua rter wave,

ArIOthe . na.. product Is an 80/1 6O-mate'
~enleat, with top hat guy· wire 1000ding, and
a center·loadlng adjustable indueto"
wIlleh SI'IOuId be mueh ITIOf8 ellleientttlan
bollom loading , ColAlenCoclilims a blind­
width 01 approxima.tely 50 kHz on leo.
This product will be .eviewed al iIIlOIhe1
I"ns,

Sadly, CoIAIChCo hilS not yet Invented
whilll would .eally IIlle, I'd like 10 "lerNae
Ihe height 01 my exiating array trom 32
'eet to 42 fBIIl. add the top hat. and the n
have a Iwo-band arrey' fo ur ha lf wavel al
a quarte r-wave ap.eing on .((l and 'our
<Iuarter wavlll at _Ightn-wave Ip.eing
on 80. ThSll I would limply erect a lingle
160-mel'" VIII1leal elsewnere on my prop­
~,

The otnel eo n ll g u ra ti o n wn leh Ihey
haven'llnventlld yet . suilable lor my yard ,
would be a two alem&llt 8O-me1'" .nay,
aw,lenable so tnet bolh elements era a lso
u&lblll as a dlreetiQnaI "'''''y on teo, .. ith
ga.n.

Despite my dilappolnlmenl th.t tney
haven't invented wnal I ,eally want yet. f
am very inte re s ted In thei, work. I'm sta1'
Ing tuoeo.

If looks as though the in itial produets
Introdueed by CoIAtehCo are we ll built
erld they work. They ilppear 10 be on the
edge 01 some c lever anglneenng ""'I(;h
will pennit muthband, Iow-band. dirfletion­
'wlte"'bIe ga,n anlennas without zon ing
po-OOIen1S. Not bad.

A brochUIII, inc:IUlllng a lairty llIItalled
dlacuaalon of wIlIIl lhey do, and po-ice list
ilre ilvailable hom CoIAlehCo, PO So.
230, Canis", MA Ol7n They do have a
telephone,ltlJ7}-J7HU2. but it Is not al·
..a ys manned by a numan,

Fred Hopengartan KlVR
Lincoln MA

the ham world. in color, juat how lantastoe
your stacked .nay is. Why. ..itn. little In­
genuity, you ean ....... ligUle a .ay 10 play
vKlIIO games 0'<'eI 1M all. Wanl to have
If.am rad,O to impreu • kid" TI'>en SI'Iow
him (or heI') ATV,

So get 011 YOU' Cantenna and Iool< into
the wOf.d o f ATV, And if you nllll<l some
inspl,a lion, let th is month'l quiZ pul you
Inlo the mood.

ELEMENT 1
MULTIPL E CHOICE

II The II\'IInt el whleh TV had its first puD­
lie llIamonIlratlOll was:

11 The 1933 Pr..identi~ lnaugu.r~
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S) The lime p,lo, and s ubsequent to Ihe
sync pullfl lI the __pe,iod.

ElEMENT (
FILL IN THE BLAN K

lanl TV .,perlments
'or thoe company In
Ihe 19201

F) Invented the ".IdM>..,.,..

c es'. system 'ea t u,ed •
spinning mechanical disk.
In W. Shinglon DC.
A 'oot-f'llgh s taluette 01 Fati,
was used in • varie ty of TV
lasts during those years.
NO,AM .
No, FM.
Su'•. Re membe ' all tho..
poor IUf'fivorI ,ad;o;ng lor
help lrom lhoe college's radio
clUb?
As tne Call Indicates, it was
an experlm&ntal stal ion. The
yaaf waI 1931.
SI, meters.

SCORING
Elemen! I ;
~n point" lor llch COffect an"wer.
Element 2.-
Three points 10' each correct answer.
Element 3:
Eight points 10' eac h correct answe,.
Elemen/4'
FI.e points '0' eaCh correct answe'-

Elemenr 3;

1_B. 2- C. 3-A, 4-0, 5-E.

How did you do?
1-20 pointS_In a blind spot

21-40 points_ Willing lor Unc le
M.llle 'S re turn

~ 1 -ao points_OI'II 1Ii_
61-80 pointS_Man 01 vision

81-100 .. poinls-VldeoRaf>Q9'

Elemen/ 4:

,-'"
2-4.5
3-S9.94
4_ vert ica l intll'1lal .ele<ence
S_blanking

10- Fa lse

6- False
1-False
8-Tn.oe

II-True

3-fel se

In a video pickup tube used
in TV cameras.
I..... orthleon tublll h....

no t bee n wide ly u..d 10'
about 20 yea.....

2-FaIH

Element 2.

1_False

THE ANSWERS
Elamen! t -

1-2 April 20, 1939. to be e,acl .
2-1 NOl e,aclly what you wouldcalt

a min!<am.
3- 2 1lIa inte<laced system Is tne

ona moet commonly u.....:l .
4_ 3 Reme mbe ' Mr. e ', TVI prob·

lem? RefT\embef Hem>... "Ik·
ing to Mars lthe planet, no t Ihe
se",icel on his .adio? Rotmem­
ber Uncle Martin'" a libi lor al l
Ihat Ilrange elect ron ic "quip.
ment? The net workssufe had a
s t.ange view o ' OU' hobby .

5- 2 In t9 28.

11A US TV plclu'e ord.narily contains_
lines.

2) ATV audio Is usually ca rried on a __
MHz subea"ie,-

3) The I tanda.d vert ical s ....eep I,equency
" _ _ MHz.

4) VIR Is the abbr..la tlo n lo r _

ElEMENT 3
MATCHING

ATV ,eptlaler.
51 From lhe lale 19201

th ro ug h t he late
11l3Oa. lhe moel p0pu­

lar Ielevi,ion Chelae--
t... wll Feli. the Cal. _ _

$ TV ridao I' t" namit·
1..:\ In FM.

n TV audio I, l' i.nSfT\il·
ted In AM.

8) The TV mo.Ie . -rne
Day A't e , . " p,oml·
nenlly leatu.ed ham
" dIO.

9) NBC's Ilrst TV Itatlon
wa a New Yo rk ' l
W2XBS.

10) ·C hannel 1 " II no w
th e amateu r z-en eter
band .

M. tCh tl'>a TV piol .ee, In COlumn A with
his accompliShment in COlumn B.

CokJmn A COlumn I
11John L Baird A) Ge,man Icientill

whO Invtn ted th e
sc.nning dill<

2) K. F. e " un B ) Eng liShma n who
lo.m t d t h t Un l
c o m pa ny ex c l u ·
sl.el y de voted to
te levision

3) Paul Nlpkow C) I'w ented th e ce tn-
ode "y tube

41 Vladl ml. Zwo- 0 ) Rus s ian em ig'e who
rykln In...nled the Image

IConolCOPl
S)E. F. W. Alex. ElCh ie! telavllion con-
a~ s ullan t 10 ' Gene,al

Ele c t , lc . ha ecn­
d ucted many Ime>or-

ELEMENT 2
TRUE-FALSE

Tf\Oe Fal..
1) A P1 umblcon II • typtl

01TV piclure lube.
2) An Imall" orthicon II

• video pic kup l ube
u, ed In I l a te ·o f.t he·
a rt TV ci;" ne ' as.

3) C BS p .o pose d t he
11..1 'a ll e lect.onIC·
color TV :system.

4) WRotA.AG wal lhe Ilrs t

2l The 1939 New Yorll Workl' s F. I.
3) The 1938 S.n Fr.nclsco World's F.i'
41The 1933 Chicago World', F.i,

2) In 19M, wl\at weighed 280 pound.. u.....:l
3S lubes, a nd re q ul , ed 37S w . lt s 01,....,

I) A color TVcamer.
2) A color TV~
3) A color TV transmltler
41A color Ykleo swllC....

31 WIla l are lhe IWO balk: TV scanning
sy,lems?

1) Inte rlaced and apofad k:
2lln terlaced and random
3) Random and sequentia l
4) Sporadic and aeq ua nlla l

4) Which 0 1 the 101l0....lng all~oml Ilf..."

had .n episode de.llng wllh .maleu r ,a­,.,
1) 'Haze l"
2l 'The Munl ter'S'
3) 'G.een Acres·
4) "M y Fa"fOflte Mafllan '

5l1lla lirsl TV , t. lion 10 broadclll on a
regu lar balia was:

1) WNBC, New Yotk
2) WGY, SChenectldy
3) KN XT, los AngeleS
4j WXlV, Philldelpllia

116,.1
110.00110
I 91\...• ••• •••••I lItI
l "tI...•••...·,.

.-

MODEL PKl--,...... _..._,
•

•

-GlB B.EC I KVnlI\.;:),1NC.
151 Commerce Pkwy•• Buffalo, NY 10422o4

716-875-8740 9 to (

C"",.." (iL II ..,._r_ *" ~ _ ......~~_•.. 0_ ••_ 0' "••_if,.,. 'So _

C... 'D· 4 ...._ ........... _ " _"'.-1 .....
""'-01 __ UlrE "'-'Of lie 4 1" .. u '..,_

Now you can get in on the fun in packet radio!

Dept S,

, R..~, '. ........ ."•• , Oil ,....~ ....
e...

• 0p0<I! " . , ~. " ...<. .....·Eo., •• 10.," , '. "",,to
' _ .. PH _ .... cw __o<o.....
•uw _'f'. '_a1 .. _rPf-• _ CHf .. ASCii .. IliJDOT
• ...._ SoH<I. _ ' I .. _ So..
• _ l ollOO 11II .. nlIlI Sooll
._ _ DC_.,.-· _ c. ."" 1.0<_ ... _.,,,-. r.- _ ..... . U :$
• 0000 Me- ...
._---... -.... .............__ _, 100I._ -_ -
.0... _ ...._.o_-_.~ ..........._",.-~
• Sl_..-. ,," .
• 15' ou .......... '11"'<"'_
•ea" lIo ,.._1M !o< Ul.'.
• SOook" _ ....." ... Of ..... <.._.

D, ..."._ ' I I I I • U 'W""' I
Po• •, A..."...... ' 1 001" 0<: .. 20lI m,

p., S' ... ..mOl, ..". I."od , "" "11".10" " " J
MI' 1< Aod,' ", " Oi "''"Orr. ,,,,, I ...'DOC tloe. ..." ........., ,"" ."01' .. ,,,.. p., . " ,,_

P'CII St••' ,. ~ <oOloOlDI·l'! " 10 ~"; ......m""'ll. 10 11'.1
P'C ~l '0'" o<Igo ,on"""" ...,Jl'_~1
" ' PYr I _-",11IV '.lIvO!
" CAI C._ . .."'TY THo"'" 0<1_ . .....0oס1 _ ...............)
" .00 • • T(:HDOG oo_ llot_n__."_ 1
"L" A~.-e-n.. _ ,~S232 IO . j, . .........
II.C" C __... _ _ , I 'r',
1I03J0 hc_ .....- 1....
...sa 1.<0_ 21... _......_cao~."'O_ .... -....

•

",,0" .,.",. LENliTH '"'C,
AS - 160 160 &J. 40. 20 M ETE RS 137 FI $12900
AXS · 16O 160. so MHERS 96 Fl. 9900
AS so 80. 40 20 METERS 78 Ft. 99 00
AXS · &J 80 40 15 METERS "CO 99 00
AS -'" 40. 20. 15. 10 M ETERS 40 FI m oo
AS-20 20. 15. 10 MfTERS 23 FI 9900

'*'DO sacc SHFPNG

Ci.---=-0 >-- 00::0:::tJ-_

All~ PR<X>LCTS MAO£ USA

• BARKER a W1LLLUlSON
Quot<'VCommunicCJ'h::lnProduc~Sirce1932

~ At veu Distnbutors Wrrte or C oIl ~A 10 Conal street aestc t PA 1QlX)7 ....

(21S) 788-5581

soreer & Williamson offers six new m ultibond rrcccec
dipoles moos to fit in less space than ccrwentoocr anten­
nas You may not hove room for toct c eeorn antenna fo rm.
but no Iongef need limit you oPEl'Oting to one or t\YO
bonds These new antennas prcMde law~ on every
tx:md rnoking a great companiOn lor tOdO'{ssolid state rigs

• Difeet feed with 52 OHM Coax
• 1 KW cs: 2 v::w PEP sse
• 50-239 TerminatiOn
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• 1 51 VHF FM EXCITER lor 10M .6M, 2M , or
220 MHz.2 Walts cont inuous, up 103W
intermi ttent. $6lII1tit.

• 1451 UHF FM EXCITER atcawans. Klt only S78.
xtat oven avail.

• VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels
from 10 to 45 Walts to00 withexciters& xmtgconverters.Several models.
Kitsfrom S78.

NOW-FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS A VA ILABLE
FORHIGH·BAND& UHF. CAL L FOR DETAILS.

• R1441R220 FM RCVRS lor 2M Of 220 MHz. O.l5uV
sens.;8 pole xtaruner &ceramic filter in I-I, helical
resonator frool end for exceptional selec tivity,
> tCX)dBat ~ t2 kHz,beslsvailable l (l(lay .Flut ·
ter-proot squelch. AFC tracks drift ing xmtra.
Xlal oven avail. Ki t only $138.

• R451 FM RCVR Same but for uhf. Tuned
tine front eec.ua cv sens. Kit on ly $l38.

• R76 FM RCVR lor 10M, 6M, 2M, or 220. As above,
but wlo AFC or he!. res. Kits only $118. Also avail wl4 pole/iller, on ly$98lkit.

• Rl10 VHF AM RECEIVER killor VHF airc raft .~.

o r ham bands or Spac e Shuttle. OnIy S96. ~

~ 'H "
~.

;1> "

Band Kit Wired

10M,6M, .[ - I .2M,220 $680 $880

440 $780 $980

FEATURES:

• SENSITIVITYSECOND TO NONE;0 .15uV(VHF),0.2 uV(UHF)TYP.
• SELECTIVITY THAT CAN'T BE BEAT! 80 TH 8 POLEXTAL FILTER

&CERAMIC FrLTERFOR > 100dBAT:t: 12KHZ.HEUCAL RESON·
ATOR FRONT ENDSTO FIGHT DESENSE & INTERMOD.

• OTHER GREAT REC EIVER FEATURES: FLUTTER·PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT­
TERS,SEPARATELOCAL SPEAKER AMPUFIER & CONTROL

• CLEAN, EASYTUNETAANSMm ER; UPT020WAITSOUT(UPTO
':DNWITH OPTIONAL PA).

RECEIVING CONVERTERS LOW,NOISE PREAMPS ACCESSORIES

• MO·202 FSK DATA MODULATOR. Aun up
to 1200 baud digital or packet radi o sig­
nals through any FM transmitter. Auto­
mat ically keys transmitter and provides
handshakes. 120012200 Hz tones. Kit only
$45.

• DE-202 FSK DATA DEMODULATOR. Use
wi th any FM receiver to detect packet ra­
dio or other digital data in "202" modem
format. Provides audioconditioning and
handshakes. Kit only $38.

• COR·2 KIT With aud io mtxer.iccar
speaker ampli fier, tail & t ime-out timers.
Only $38.

• COR·3 KIT as above, but wllh "courtesy
beep". Only $58.

• CWID KITS 158 bits,easil y field prog ram­
mable, c lean audio. Kit only $68.

• A16 RF TIGHT BOX Deep drawn alum.
case with t ight cover and no seams.
7 x 8 x 2 inches. Designed especially for
repeaters.$20.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off funct ions with
tcucntonees. e.g., repeater and auto­
patch.Use with main or aux. receiver or
with Autopatch. Only $90

• AUTOPATCH KITS. Provide repeater aut o­
palch, reverse patch, phone line remote
control of repealer, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• SIMPLEX AUTOPATCH. Use wi th your FM
transceiver. System inc ludes OTMF & Au­
topatch modules above and new Timing
module to provide simplex autopatch and
reverse autopatch .Complete patch eye­
tem on ly $2OOJkit. Call or writ e tor oetens .

Price

$49
$49
$59
$S4
$64

PRICE

$49
$49
$49
$49
$49
$49
$49

*

Hamtronlcs Breaks
the Price Barrier!

No Need to PlY sao 10 $1 25
lor I a l AI FET Prelmp.

Tuning Ran~

143-150 M Hz
213-233 M Hz
42().450 MHz
150-174 MHz
450-470 MHz

TUNES RANGE

26-30 MHz
46-56 MHz

137·1 50 MHz
15().172 MHz
21 0-230 MHz
400-470 MHz
800-960 MHz

FEATURES:

• VetYlow Noise: 0-7os VHF.O.BdB UHF
• HIQIlGlin: 181028d8. Oepen<tingon FAIq.
• W\deOynamic RanQIlIor o.eno.:l Resislance
• u lest OuIl-gale~ FET.VetYSlable

MODEL

LNG·28
LNG-50
LNG-1 44
LNG·1 60
LNG-220
LNG-432
LNG-800

Model

HRA -144
HRA-220
HRA-432
HRAi )
HRA-( )

t ow-norse preamps with
heli ca l reson a tors re­
du c e i n t e rm o d and
cross-bene Interference
in critical applicat ions.
12dBgain.
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~",,,- ' .06
'~1.1,,,_,,, ,,.,.-,.
=m
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m -2
=~
m·~

~ ~~

~ ~- ~~
l IZ; OlZi

I ..... ' .. ~_.

•AOcI S;/U lOt 2M onpur

....,....
'59...
$75

For UHF,
Model XV4
Kit $99
Wired $169

VHF MODElS

Kit with Case
Len C.se
Wl""

ForVHF,
Model XV2
KitS79
Wired $149
(Spec ify band)

Model! IOcovere-v pr..::tiUI rl" il Ill" lo lis len IOSS8 .

FM,ATV,elC. NF • 2dSorleH.

UHF MODELS

Kit with Case
Less e lSe
WI""

SCANNERCONVERTERSCopy806 MHzbandon any scan­
nef. WireC'lllSIedDNLVsaa

VHF & UHF LINEAR AMPLIFIERS. Usewilhabove.
Power levels from 10 to 45 Watts. Several models,
kits 'rom$76.

FOt SS8, CWoATV, FM, etc. 'Mly pay big bucks lor I multi
ITI(l(le rig lor each band? C.nbe linked . ,In .ecui.e (lI;)IWMt­

ers IOtI,ansceive. 2 WatlIOUlpul vnf, 1Wall uhf.

EIlaf," Antenna
Input Ra,. OUfput

28-:.1 140_' .eIl
26-2\1 1~1.06

26-:.1 »-52
v-v .. ,.._'....
26-JD l:Il).-m·
»-5001 l:Il).-l24

' ..... ,.06 »-52
5().?0 , ... ,.

...... , .06 »-JD
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•

•
45 MHz DUAL SWEEP OSCILLOSCOPE

$799.95 *
"'11".......,. _ ...
_Included
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RAMSEY 0-3100
DIGITAL MUlTIMETER
R4oI_. K<;ura" ,... .....
..._ ..., on "'9', Il:wr
c os, • ,".",.. Color e<>OO<l _ """"<:>nt.---', fO"lI'I Mleol"'"
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ploy ..,," .",,, zoro, o ul0 1"'1Io""
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S4995 :=::t" ,~ •

- - - e ·

-
... i'.

NEW RAMSEY 1200
YOM MUlTITESTER
e.-. ,......."".__
LEOs ","," """ 1"--'" qua""mo'" 01_ leo"".. ,ncI'­_,'* 0<."" . l'OI< _ mel.. ,ng
_Y"om 0 H" "''''''.0<1 scale '
po,., il, ,'<h • 1'0 m. ..u" ng
,.ng" I.", P'~ • "'~"
,mp.c' plISI >C CO..

$199 5 ...,_....
........., . , J ,

RAMSEY 0-1100
t- YOM MUlmESTER

Compoc;' .... ..-_. """'9'"'" 10.....""'. *"'" ......1 '" eQu,_'....'u... ,,";1""" ' """',,_.
>cole ' dOUl>!<r·,I"''''' ~,""",
mov>n~ co< ' • dou b'e "'''''<>00p'".
'oe llon ' .n ,<10"'0'"' co51 u"" fo,
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CT·50 8 DIGIT 600 MHz
COUNTER.. ...... ....__.........­
,_~_.-""<~__ Cl ·ll)....., . d90aI -.. too- _ ..... _
• ~ "'v@ 'll) "'Hz fVp<:OI_1y • , ,,.,O,_V • , _ aecur_

.~

_">c' ...c_....

, ~
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CT-l25 9 DIGIT 1.2 GHz
COUNTER..-""""_........ .. ""'~"' ......._....,__ · llMO~ · 1_v8

'50 ....." IypOUOI _""'Y • _ d""" --...,_........... .-'--'-'­
" "'_"'flO

1' 21 ,15
~9,15.. .,.~Cl·9Il '"

OV· ' Q , pp", 0""" """,b...
Bp·. n,cod PIC ',

CT-00 9 men 600 MHz
COUNTER
T...__.,._ ...... 13OO ' -..... 3--.--.'- ' -..".,.""• _ 1 _ • 2S<oIV@ '150 "'Hz typcoI ........,...... . 10 ""'" ',_ Io<WWV __
• ' _ aeculOCY

514 9 9 5 ~~... ' .-~­..C ..........
Cl · /O' "
Bp·. n>c,O pocO

CT-707 DlGn 525 MHz
COUNTERLoO_... ...__ F_ .....
• i"-""'O'_ -en h P'1' _

, ••11 __ • _ K1 """"""".~v.~ "'Hz Iy<>OCaI _' ....,.
'_">C1 __ ' ,_ ...

$1199 5

OM-700 DIGITAL MULTIMETER PS-IB 600 MHz PRESCAL£R
h'. no. ' no ..ng. 0' 1OU' p,esen, COOnl.. ' 0
&00 "'HI • 2 " '\10 p,..mp ' oi..<10 b1 'O c",
CU" ' 1 ' ' ''' ' '''''''1 ]!;mV@ 15O ',I>" • B~C
COn_'"" • ,,,,_ . n. CO<ln!et

PR·2 COUNTER PREAMP'h. PIl·2 " '0... , '''' me."",ing ..u ' . ,0n.l.
!,om ' 0 ' 0 '.OOQ ... ,,, • , ,.. 25 Ob g• •n • BNC
conn« ' .,.• • g'H ' '0' "",,"n9 Rf • >ON'
,"""" "",,'TV _mp

$449 5 . - -,,-
1'5·2 . ,

PS-2 AUDIO MULTIPLIER
lhO PS-2 '. haM 1 f.,. "og",.."'o"on ouOl o
,eoo'u"M ml , "" ",.,,,,n,", mull,p".. UP ,n " •.
duenc1 ' g•• • , '''' PI. I""......""'.·m.'"..
• mul',p '_ b1 '0", 100 • °Q' H, '''''' u' ''''' I
....ilt·'n "9"'1 p'N mplCOnd" "","'

$499 5 -19"'9
. ~

$1199 5
OU-1OO . ".......,-_.
P,o'.."on.' O,,"hIV'" """"'1'" p' ,c• . f ..·
M I' ,nc 'od. 2ll O,IlI ,. n' .. no...nO5'onc ·
toonl ' 3'. d' O'" '. '"c" LED o..p'.v · ' 0'0'
m." c _,,,,,,, ""'comen' • lu'''''''''C POI'" ''

74 73 for Radio Ama teurs • Mav.1985



TYPE- -
2C39/7289
2E26
2K28
3- 500Z
3·1000Z/8164
3B28/866A
3CX400U7/8961
3CX I000A7/8283
3CX3000Fl/8239
3CW30000H7
3X2500A3
3X3000Fl
4·65A/8165
4-125A/4D21
4-250A/5D22
4-400A/ 8438
4-400B/7527
4-400C/6775
4-1000A/8 166
4CX250B/7203
4C X250FG/8621
4C X250K/8245
4C X250R/7580W
4CX 300A/ 8167
4CX350A/ 8321
4CX 350F/ 8322
4CX350FJ/8904
4CX600J / 8809
4CX1000Aj81 68
4CX1000A/8168
4CX1500B/8660
4CX5000A/ 8170
4CXI0000D/8Il l
4CX15000A/ 8281
4CW800F
4032
4E27A/5-125B
4P R60A
4PR60B
4PR65A/8 187
4PRI000A/8189
4X150A/7034
4X150D/7609
4X250B
4X250F
4X500A
5CX1500A
KT88
4168
416C
5728/Tl60L
592/3-200A3
807
811A
812A
8 13

PR ICE

$ 34.00
7.95

200.00
102. 00
400.00

9.50
255 .00
526 .00
567 .00

IlOO .OO
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
17 5. 00
590.00
60.00
95.00
45.00
45. 00

412 .00
660.00

27 .50
45.00
62. 50
49 .95

211.00
8.50

15 .00
29.00
50.00

TUBES
TY PE

1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
588 1/6L6
5893
5894/A
5894B/8737
5946
6083/AZ9909
6146/6146A
61468/8298
6146W/7212
6156
6159
6159B
61 61
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/6DJ8
6939
7094
71 17
7203
7211
7213
721 4
7271
7289/2C39
7325
7360
7377
7408
7609
77 35

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- -
ML7815AL
7843
7854
ML7855KAL
7984
8072
8106
all7A
8121
8122
8134
8156
8233
8236
8295/P1l72
8458
8462
850SA
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Meta l
6L6GC
6CA7/EL34
6CL6
6DJ8
60Q5
6GFS
6GJ5A
6GK6
6HBS
6HF5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6KD6
6LF6
6LQ6 G.E .
6LQ6/6MJ 6 Syl vani a
6ME6
12AT7
12AX7
1ZBY]
12JB6A

PRI CE
$ 60. 00

107 .00
130.00
125.00

14.95
84.00

5. 00
225 .00
11 0. 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 . '" PR ICE ON REQUEST

"ALL PARTS MAY BE NEW, USED , OR SURPLUS. PARTS MAY BE SUBST ITUTED WITH COMPARABLE PARTS I F WE
ARE OUT OF STOC K OF AN ITEM.

NOTICE: ALL PRICES ARE SUBJECT TO CHA NGE WITHOUT NOTI CE .

For information call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

" All parts may be ne w or
surplu s. and part s m ay be
subsHluled w;th comparab le parts
It we ere out o f stoce of an Ilem."

~~ electr0'Uc~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLLI NS Mechani cal Fi lter #526-9724-010 IIODEL F455Z32F

45SI'HZ at 3. 2KHz wide . May be o ther m:xie ls bat; equi valent. May be used or new. $15 . 99

ATLAS Crystal Fil te r s
5.59S-2.7/8/LSB, 5. 595- 2.7/LSB
8 pole 2.7KHz wide Upper s ideband . Inp:rlence ao ootrrs l Spf In/80001'Il'ls Opf ou t . 19. 99

5.595-2 . 7/B/U. 5. 595-2. 7/USB
8 pole 2. 7Khz wide l.Jpf€r s ideband . Irrpcilence 8000hns 15pf 1n/aOOohns Opf out . 19 . 99
5.595- .500/4 , 5.595- .500/4/CW
4 rule 500 cycles wid e CWo Irrpejance aooctne 15pf In/8000lms Opf out . 19 . 99

9.0USB/CW
6 peke 2 . 7KHz wide at 6dB. Irrpedance 68001"Ins 7p f In/3000hns Bpf cct . CW-1599Hz 19 .99

KOKUSA I ELECTRIC CO , 11echan l-'!!.L.E1llti #11F-455-ZLIZU-21H
455KHz at cent er Frequerv::y of 453. 5KC. carri er Frequency of 4SSi<1Iz
Upp:>r sideband . (ZU)
~ sideband . ( ZL)

2 . 36KC Barrlwidth .
19. 99
19. 99

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CRYS TAL FI~
NIKKO F'X- 0780OC
'IThl Ftx::-103-2
SDK SOI-113A
TJlJ-li\ TF- 3111250
TIm / CD 001019880
MOTOROLA 4884863801
PT! S3SOC
PrI 5426C
PTI 1479
corrsra Al0300
FPC ERXF-15700
FILTEOf 2131

7 .81·1Hz
10.693~

11. 2735M-1z
CF 3179.3KHz
10. 7MHz 2PJlc 1 5KHz b:l.rrlwidth
11. 71'lIlz 2PJl e 15KHz barrlwid th
12MHz 2PJle 15KHz bandwidth
21. 4MHz 2PJle 15KHz bandwidth
10.7Hllz 8PJle barrlwidth 7 . 5KHz at 3dB , 5KHz a t 6dB
45MHz apcie 15KHz bandwid.th
20 . GrolHz 36Ktlz wide
CF 7 .82~

S10 .00
10 . 00
10. 00
19. 99

5 . 00
5.00
5.00
5. 00

20.00
6.00

10.00
10 . 00

•• •••••• •••••• •••• •••• •••••• ••• •• •• ••••• •• •• •••• ••••• ••••• ••• ••••• •••• •• ••••••

l-lJRATA

NIP~

SKV .5TARTIN'; VOLTAGE OC
S59 .99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYS ICS I NC, Model 088 HeNe LASER TUBES
PO','ER CUI'PUT 1. Grow. BFJI.M OIA • •75.'M BEAM OIR . 2 .7t'tR
68K (liM lW1\'IT BAUAST 1000v0c +-100v0c At 3 . 7M1\

ROTRON MUFFIN FANS Mod~J MARK4/MU2A1
115 VN:. 14WATTS 50/6OCPS IMPE:I:Ea rrorecrso-r
roscra at 60CPS TH ESE ARE NEH

eJ\I~ electrolUCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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88a'M at 50CPS $ 7 .99

" A ll p.rts mlO~ De "e... Or
$urph,lS.•"d PIO"S m.~ tie
suDst,tuted ...,th compa.able parts
it we a'. QUl 0 1 stOCk 0 1." 'tem."



RF TRANSISTORS
"'" "no; TIP, 'OliO; "'" PRIer; "'" PRICE

2NlS&1 $25 .00 21' 5920 s 70.00 40608 RCA $ 2.48 IlFY90 S 1.50
2N 15&2 25 .00 l N5921 BO .OO 40673 RCA 2.50 BLW60CS 15.00
lN1692 25.00 lN5922 10 .00 40894 RCA 1.00 BLX67 12. 2 5
lN2857 1. 5 5 21'5923 25 .00 60247 RCA 25 .00 BLX67C3 12.25
lN2857JAN 4 .10 l N5941 23 .00 61206 RCA 100 .00 BLX93C) 22 .21

l N285 7JANTX 4 .50 lN5942 40 . 00 62800A RCA 60.00 BLY87A 7.50

21'2876 13 . SO 21'5944 10 .35 62803 RCA 100.00 BLYBBC) 13 .08

21'2947 18. 35 lN5945 10 .00 430414/3990RCA 50 .00 BLY89C 13 .00
2N2948 13. 00 21'594& 12.00 3457159 RCA 20.00 BLY90 45 .00
lNZ949 15.50 21'59 47 9 .20 3729685- 2 RCA 75 .00 BLY92 I J . 30
amne 5.00 21'60 80 6 .00 3729701-2 RCA 50 .00 BLY94C 45 .00
21'3119 4 .00 l N60 8 1 7 .00 3753883 RCA 50 .00 IlLY) 5 1 10.00
21'31)4 1.15 l N6082 9 .00 615467-902 25 .00 BLY568C/CF 30 .00
2N3287 4 .90 2N6083 9 . 50 615467-903 40 .00 C2M70-28R 92 .70
2N32 88 4 .40 2N6084 12.00 2SC568 2 .50 C25-28 57 .00
2N3309 4 . 8 5 2N6094 11.00 2SC703 36 .00 C4005 2 .50
2N3375 17 . 10 2N6095 12 .00 2SC756A 7 .50 CDl659 20 . 00
2N3478 2 .13 2N609 6 16 . 10 2SC781 2 .80 CDI899 20 .00
2N3553 1, 55 2N6097 20 .70 2SCI018 1.00 CDI920 10 .00
2N3553JAN 2.90 2N6105 21.00 2SC1042 24 .00 CD2188 18 .00
2N3632 15 .50 2N6136 21 .85 2SC1070 2 .50 CD2545 24 .00
2N3733 11.00 2N6166 40.24 2SCI 216 2 .50 CD2664A 16.00
2N3818 5 . 00 2N6267 142 .00 2SCI239 2 . 50 CD3167 92 .70
2N3866 1.30 2N6304 1. 50 2SCI251 24 .00 CD3353 9 5. 00

2N3866JAN 2 .20 2N6368 30 .00 2SCIJ06 2 .90 CD3435 26 .30

2N3866JANTX 3 .80 2N6439 55 .31 2SCIJ07 5 . 50 CD3900 152. 9 5

2N3866JANTXV 4 .70 2N645 9 18 .00 2SCI424 2. 80 CM25-12 20 .00

2N3866AJ AN TKV 5 .30 2N65 67 10.06 2SCI600 5 .00 CM40-12 27.'10

2N3924 3 .35 2N6603 13 .50 2SCI678 2 .00 CM40-28 56. '10

2N3926 16 .10 2N6604 13 .50 2SC1729 32 .40 CME50-12 30 .00

2N3927 17 .25 2N6679 44. 00 2SC1760 1.50 CTC2001 42.00

2N394 8 1. 75 2N6680 80 .00 2SCI909 4 .00 CTC2005 55 .00

2N3'150 25 .00 021 -1 15 . 00 2SC1945 10 .00 CTC3005 70.00

2N3959 3 . 85 01 - 80703T4 6 5 . 00 2SC1946 40 .00 CTC3460 20.00

2N4012 11.00 35C05 15 . 00 2SCI947 10 .00 DV2820S 25 .00

2N4037 2 .00 102 -1 28.00 2SC1970 2 .50 DXLlO03p70 22 .00

2N4041 14 .00 103 -1 28 .00 2SC I974 4 .00 DXL2001P70 19 .00

2N4072 1.80 103 -2 28 .00 2SC2166 5 . 50 DXL2002P70 14 .00

2N4080 4 .53 1041'1 18 .00 2SC2237 32 .00 DXL350lAPl00F 47 .00

2N 4 127 21.00 163P I 10 .00 2SC2695 47 .00 EPJ4015 12 .00

2N 4416 2 .25 18 1-3 15 .00 A2XI698 '" EFJ40 17 24 .00

2N4427 1,25 2 10-2 10 .00 A3-12 14 .45 EFJ4021 24 .00

2N4428 1.85 269-1 18 .00 A50-12 24 .00 F.fJ4026 35 .00
2N4430 11 .80 281 - 1 15 .00 A209 10 .00 ENI 574 5 20.00

2N4927 3.90 282-1 30 .00 A283 6.00 FJ9540 16 .00

2N4957 3 .45 482 7 .50 A283B 6 .00 FSX52WF 58 .00

2N4959 2 .30 564-1 25 .00 AI610 19 .00 G65739 25 .00

2N5016 18.40 698-3 15.00 AFl02 2 . 50 G65386 25 .00

2N5026 15.00 703-1 15 .00 MY" 2 .50 GM0290A 2 .50

2N5070 18. 40 704 4 .00 AR7115 20. 00 HE!'76 4 .95

2N5090 13 .80 709-2 11 .00 AT4 1435-5 n .35 HEPS3002 11. 40

2N5108 3 . 45 zn 4. 00 B2-82 10 .70 HEPS3003 30 .00

2N5109 1. 70 733-2 15.00 B3-12 10 .85 HEPS3005 10 .00

2N5160 3 .45 798-2 25 .00 B12- 12 15 . 70 HE1'S3006 19.90

2N5177 2 1.62 3421 28 .00 BAL0204125 152.95 HEPS3001 25 .00

2N5179 1, 04 368 3P I 15 .00 BF25-35 56. 25 HEPS3010 II • 34

2N5216 56 .00 3992 25 .00 840-12 1'1 .25 HF8003 10 .00

2N5470 75 .00 41641'1 15 .00 B70-12 55 .00 HFET2204 112 .00

2N5583 3 . 45 4243PI 28 .00 BF272A 2.50 HP35821 38.00

2N5589 9 . 77 43401'3 18 .00 BFQ85 2 .50 HP3582611 32 .00

2N5590 10.92 43871'1 27 .50 BFR21 2 .50 HP35826E 32 .00

2N5591 13 .80 7104-1 28 .00 BFR90 1, 00 HP35831E 30 .00

2N5596 99 .00 7249-2 10.50 BFR91 1. 6 5 HP35832E 50 .00

2N5636 12 . 00 7283-1 37.50 BFR99 2 .50 HP 35833E 50 .00

2N 5637 15 . 50 753 6-1 30 .00 BFTl2 2 . 50 H!'35859E 7S .00

2N564 1 12 .42 7794-1 10 .50 BFWI6A 2 .50 HP35866E 44 .00

2NS642 14 .03 7795 15 .00 BFWI7 2 .50 HXTR2101 44 .00

2N5643 25 .50 7795-1 15.00 BFW92 1. 50 HXTR3101 7.00

2N5645 L3 .80 7796-1 24 .00 8FX44 2 .50 HXTR5l01 31.00

2N5646 20.70 7797-1 36 .00 8FX48 2.50 HXTR6104 68.00

2N5651 11.05 40081 RCA 5 .00 BFX65 2 .50 HXTR6105 31.00

2N5691 18 .00 402 79 RCA 10 .00 BFX84 2 .50 HXTR6106 33.00

2N5764 27 . 0 0 40280 RCA 4 .62 BFX85 2 .50 nlO 1.00

2N5836 3 . 45 40281 RCA 10 .00 BFX86 2.50 J02000 10 .00

2N5842 8. 4 5 40282 RCA 20 . 00 BFX89 1.00 J0200 I 25 .00

2N5847 19 .90 40290 RCA 2 .80 BFYII 2 .50 J04045 24 .00

2N5849 20.00 40292 RCA 13 .05 BFY 18 2 .50 KD5522 2 5 . 00

2N5913 3 .25 40294 RCA 2 .50 BFYI9 2 .50 KJ 5522 25.00

2N59 16 36 .00 40341 RCA 21 .00 BFY39 2 .50 MI106 13 .75

Toll Free Number " A ll pa ri s may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 su rpl US. and part s may be

~~ electr°tUCIsubsli l uled w ith comparab le parts

(For orders only) it we are out ot stccx ot an item."

For information call: (602) 242-3037
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RF TRANSISTORS (CONTINUED)
HII01 $16 . 7~ HR rt,S8 $20.10 SE02160ER $100 .00 SDl009 $IS.00
Mllll S. 1S MR f46lo 25 .30 SE0213~ S. )0 5D1009-2 15.00
HI 132 7.H JoIR rt, 66 18. 97 ~E IJ183 61.00 smoiz 10.00
MIll4 13. 40 MRF472 1. 50 ~E21889 1, 3. 00 501012-3 10 .00
M'n 16 29 .10 MR.F4 ] 5 3.10 '1[ 578 35 S.70 SDI012:-5 10.00
li95]9 6. 00 MRF476 3.11> SE643601'R-A 100.00 SOIOD 10.00
119580 7.95 KRF477 20 .00 N£64480 (8) ',Ii,. oo 5DIOI3-3 10.00
119587 7.00 MRF479 8.05 N£73436 2.>0 5DIOI)-7 10.00
119S88 5.20 MRf492 23.00 st71362ER 100.00 501016 IS .OO
119622 5 .9') Kll.f502 1.04 N£98260ER 100 .00 501016-') I S.OO
1'9"23 7 .95 Mkf50J 6 .00 PRT8637 25 ,00 S01018-4 Il.OO
119624 9 .9') KRFS04 7.00 PT)I21A ' .00 SDIOI8-6 13.00
K9625 l:i .9S KRF509 '.00 PTJ1278 ' .00 501018-7 13.00
H9630 Ilo .00 KRf511 10 . 69 PTJ I27C 20 .00 S01018-15 13.00
M9HO 27 .90 MR F515 2 .00 PT3127n 20 .00 5D1020-5 10 .00
M9 7 ~ I 27 .90 MR1'517 2.00 PT3127t: 20.00 501028 15.00
1019 755 16.00 MR1'5 25 3 .~5 PT3190 20 .00 501030 12 .00
1019780 5.50 MR 1'559 I. 76 PT3194 20.00 501030-2 12.00
'19821 11.00 MR1'587 11.00 PT3195 20.00 501040 5.00
1'19848 35.00 MRF605 20 .00 PT3531 7.80 501040-2 20 .00
119850 13. SO MRF618 25 .00 PT~166E 20.00 501040-4 10.00
119851 20.00 MRF626 12 .00 PT~1760 25.00 5010~0-6 '.00
1'19860 8.25 I1RF628 8 .65 PT4186B '.00 5010~3 12.00
H9881 2.80 l1llF629 3.45 PT4209 25 .00 501043-1 10.00
1'19908 6 .95 l'IRF64 I 25 .30 PT~209C/5645 25 .00 501045 3.75
1'19965 12 . 00 MR1'64~ 21 .60 PTl,556 2~ .60 501049-\ 2 .00
MMI500 25 .00 MR1'6~ 6 29 . 90 PT~570 7.50 501053 4 .00
MMI550 10 .00 MR1'6 ~ 8 33 .35 PT~577 20 .00 501OS1 10 .00
MMI552 50 .00 MR 1'8 16 15.00 PT~590 5.00 501065 ~ . 75
M:-t1553 50 .00 MR1'823 20.00 PT46 12 20.00 501068 15.00
MHI601 8.45 KR1'8~6 ~~.85 PT4628 20.00 501014-2 18 .00
HI'll614 10 . 00 MR1'892 35.50 PT~6~0 20.00 501014-4 28 .00
KMI810 15.00 HR1'894 46 .00 PT4642 20.00 501074-5 28 .00
KMI810 15.00 !iRF901 3 Lead 1.00 PT5632 4 .70 501076 18 .SO
11K1943 1. 80 HRF901 4 Lead 2 .00 PT5749 25 .00 501077 4 .00
MH2608 ' .00 HRF902/2!i660lJA!'l 15.00 1'T6612 25 .00 501077-4 4.00
I1!'lJJ75A 11 . 10 HR1'902B 18.~0 PT6619 20 .00 50 1077-6 ~.OO
11!'l4429 10 .00 MR1'90~ 2 .30 PT6108 25 .00 50 1078-6 2~ .00
MM8000 I, 15 MR1'905 2 .55 PT6709 25 .00 501080-7 7. 50
MM8006 2 .30 MR1'9 11 2.50 PT6720 25 .00 501080-8 6.00
MM8011 25 .00 1'IR1'9 65 2 .55 PT8510 15.00 SOlO80-9 3.00
MP5U31 1.01 MR1'966 3.55 PT8524 25 .00 501084 8 .00
MRA2023-1.5 ~2.50 MRFlOOOHA 32.77 PT8609 25 .00 SOl087 15.00
KR1'IJ4 10.50 KRFlOO4!'l 31.05 PT8633 25 .00 501088 22 .00
KIl1'IJ6 16 .00 MRF2001 41. 74 PT8639 25 .00 501088-8 22 .00
KIlFlll 35.00 MR1'2005 54 .97 PT8659 25 .00 501089-5 15 .00
HRF208 II . SO MRF5176 24.00 PT8679 25 .00 501090 15.00
MRF212 16.10 MRF8004 2 . 10 PT8708 20 .00 501094 15 .00
I1RF22 I 10 .00 115CI 120- 12 225.00 PT8709 20 .00 SDI095 15 .00
MRF223 13 .00 I1 SC1821- 3 125. 00 PT8721 29 .00 SDI098-1 30 .00
I1RF224 13 .50 M5C18 21- 10 225 .00 PT81)1 25 .00 501100 5 .00
MRF221 3 .45 M5C200 1 30.00 PT8142 19 . 10 SOll09 18.00
MR1'2JO 2 .00 M5C20IO 9 3 . 00 PT8787 25 .00 S01115-2 7. 50
MRF2JI 10 . 00 M5C222 3- IO 245.00 PT8828 25 .00 S01l15-3 7. 50
MRF232 12.01 I15C2302 '0' 1'T97oo 25 .00 SOil I 5-1 2 .10
lmF237 3.15 ",CJOOO 35.00 PT9702 25 .00 SOlII6 ' .00
MRF2J8 13.80 KSC3OO1 38.00 PT9783 16 .SO SOlll8 22.00
MRF2J9 11 .25 HSC72002 ro, PT9784 32 .70 SOI1l9 ' .00
MRF245 35 .65 I15C13OO1 '0' PT9790 56 .00 S0112~ 50 .00
MRF247 31 .00 M5C80064 35.00 PT31083 20 .00 S01l32-1 15.00
MRF304 36 .00 M5C800 9 1 10 . 00 PT31962 20 .00 501 132-4 12 . 00
MRF306 50.00 M5C80099 3 .00 PTX6680 20 .00 501133 9.50
MRF)I) II • IS MSCB0593 '" RE 3754 25 .00 501133-1 10 . 00
MRF)1 4 29 .21 MSC80758 ", REl789 25 .00 501134-1 2.50
MRF)15 28 .86 I15C82001 33 .00 RFl5 16.00 SOIl34-~ 12.00
MRrJI6 55 .43 I15C82014 33.00 RF85 17 . 50 S01l34-11 12 .00
MRrJI7 63 .94 KSC82020M 130 .00 RFIIO 21,00 501135 10 .25
MRF412 18 .00 KSC82030 33.00 550-12 23 .80 501135-3 12 .00
MRF420 20.12 I15C83001 40 .00 "006 15.00 501136 12.50
l'IRF42 I 25 .00 KSC83003 81 .00 53007 10.00 501136-2 11.50
HRF422 38 . ()O MSC83005 70 .00 53031 22 .00 501143-1 10.00
HRF417 17.25 I15C83026 '0' 5CA3512 5 .00 501143-3 17.00
I1RF428 63 . 00 MSC8 330 3 '" SCA3523 5 .00 501144 4 .00
HRF433 12 .07 M5C84900 60.00 50 345 5 .00 5011 4 5-5 15 .00
MR1'449 / A 12 .65 MT 41 50 1 ~. 40 50445 5 .00 501146 15 .00
MRF450/A 14 .37 MT5 126 25 .00 501004 15.00 501147 15 .00
MR1'452/A 17 .00 MT5596(2N) 99 .00 501007 15.00 501188 10.00
MRF453/A 18 .40 MT5768(lN) 95.00 501007-2 15.00 501189 14.00
MRF454JA 20.12 MT8762 25 .00 50 1007-4 15 .00 501100 1.>0
HRF455/A 16 .00 N£02136 2 .00 501007-5 15.00 501201-2 15 .00

Toll Free Number " AII D,.I. may be new or

~GfU electroavCI800-528-0180
su .p lu. , and parts may De
suDst,luled w,th comparaDle parts

(For orders only) If we are out 01stock of en ilem. "

For information call: (602) 242-3037 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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$39.99

".
Pa r t' 300-11113
120Vac Type 8~C Sam~

FSN S985- S4)-18S0

$ 39 . 9 9

COAXI AL REU Y S"'ITCHES SPOT

FXR
Pa rt' 300- 11182
120Vac Ty pe B~C DC t o 4 GHz.
FSN 598')-S4)- 122 S

$29 . 99

AlIophenol
Par t ' 316-1 0 10 2-8
I ISVac Type B~C DC t o 3 GH z .

1

•

RF Transistors (continued)
.,~ ~IO.'" .,~ • 1.'" .,,,,,, Jl ~." ..."" ..... .u..... ..... ..'.,..... >I•• ..'u.·, .,... -" .....
.""'" '.t, .,- ••• .,.lol ••• ......" ••• .,~ .... ..", .., ..... .." .. '00." .."'OJI ......11I,-" .... "'10' ••• • ,<>1" ".• >u,I.. ••• .."., IS." . ",. >t •• ..,,,., ,'''.,, _nit ......"'1-•• >." .,- ,.. ......, ••• sanon·, ••• .."n_, Ii." .,'U'_l ,..... .,- ••• -..".. •••
..12"·'" ••• .."" ,.. ..,..... ' ••• --, ••• II"'" 10." OIl"" ".• a,.., n." - ....
..Ill"" ••• .""" ••• so'u, ..... sarli" .... ..",,-, 10." llO, on- - "." ..,...., ..... -," .....
..."" n.'" ..1)1' '.. ...,,'" 11," .0."" ...... ...12" ·1 1••1, ....n-l " .DO ..,.., ".. ...... n ...
..Ill.... n . ... ..,...... ••• .."00 ,..... >0""" .... .."".... 1•• " ....,... , ..... SO,,,,,, _.n T. ..... '.......Ill,.., ".00 so,.. ,.., ,.. so.." ,.. ....", 100.'" SOU,I n ." "",0-, "." '.,", I." TO''' ' ".".."".. 1>.00 ,,'"U-, ••• ..,,-- ,.. ..n,.. ••• .D"'.... ' n ••, ""10 ..... .."" ".... ,....' "....•• ,no ••• .., ...... .." ..,..... '.' ,.,,,,, "." ...",.., n." "'''0-1 ..... ._. ••• TAn .. ".DO0."'0-' '." SO"" '." '." "_1 ,." ,,,')41 ".• ••m,_, '0.<10 ....,. 10.'" .".,-.. ".'" TAn .. II....
••Ul.., .." ••m ..... ,." s.,... » .1' ...",.. ••• 0<>,,,,_, II." .... ,,-. "... ''''''_'1 ' ".'" t A.... 's."••'ll'_' ,..... so " " ".'" so,..... , ,..... ""]1" " .00 ,.,,,,-, ••• '.""-0 ".M ..ll,. ,.. Tl,," I."'. ''''_11 ,." 00'180-' ,.• soU... l H .... ,..,,,, " .00 ,."" '0.00 '." " ".00 .Ulll "... f.,ll ,."" ,,,.-,. ' • . 00 IO'JOO-I ,.. ......., ".00 ."".. ' • •00 .."....., '0." ...... ".1)0 ...,., ".. 1'0 '." ,..
""" ' • . 00 'Ol JOO-' ,.. so.."_, ".00 " ' ''01 ll.OO .0',. ..... '0.00 ....., " .00 "">0 "." T1' ] '," " .00..",...., ".... " "0' 11.00 '0'" '' , ".00 ,.",,, ".00 ..",,... ,.... I ..... ' .n .."... ••• ." ,..
'.'U9-1 '0." ..".. " .00 "',,,.., II.'" ....,,, ".. .."..., " .00 ......-I .." IO 'H /O' '." nvr"o"o, .......
101110- " '0." .,- ' • . 00 """,_, 1l .00 ..." .111 ".. ..,,_.

" .00 ..,..,-, .." 10"- ".00 .",-, 11.00.."" ••• ..",. " .00 ....,..., .. ... ,...." 1>.00 ""_1 " .00 ...,... ..., ...,.., ".• .".,. •••.."00-1 ..... '.'410-' 11 .00 10'"'''' ••• "".,"_, II." .,- I.,. ........., 11." ,,,'.'" ,." .... ,."'.'10.-, ...00 ....,...... " . 00 lOIS"'" ••• .."", •." a" 101_1 ••• ..,U, ".00 "".10 •."
Relays

.,,, To Banana Plug Coax Cable RG- S8 ae inch 0 < ss e ' 0 , Coax Cabl e KG-S8 ae Inch .

$1 . 9 9 0 < Z ' 0< $13 . 99 0 < 10 ' 0 < S~.OO $8 . 9 9 o' Z '0< $ IS . 99 0 < 10 ' 0< $ 60 .00

TE_,D0WE8nc,_C(I.fI."e.-eono' '-100' __,U.I ,_. _ ........~e__0Nr
c.o.CI:' _ ... _ .. e-.=........~e__ _ _ _..
... .. ... COD'. CO O ..__ _ ..... _

co 2 .... ..__• . _
_ ._.... 4 _ ·__ "l:ONI'_· . _ .._ --_.. ..__.-..-- -- -..- ......_-_ ...-_..----""..-_---_.._...... ..........-.-....A__.. ... _ .. _

.'IC"\lI ...-...._ ... ..__ JOOO..__ "' __ .. _-----""-_._"'--_._-- --_..- _.._... _.. ..-.....- ..--_....._ -.... .. ' , _. ..__.._.._------_ _-- ------_..__...__ .._. .......- ,...-
~----- ,---_...- _-_.._--...._-- ..."'---_ ....__.. _ ..__ __.. _ ..._ooo_=_• .-.. u...... ...-.... "' ..._....._- '- '''' ,..__ ..... _.. - ,-­
-'." ,,-----' ,,", ..__ .~e__,_ _ ""'_"' '' UI .,-0Hl.
_ .. -... ... Cll 001__ .. .. _ ..__. ......"'_ ._- -----_ _ ""'1 ,"" ..... ........~ 0-3. ..... 0<'" ,
, c., _ -.__1"".<10 _ .' <10 <10 000'. "',._...._ _"., ....
""" " " '0__ _ ,_ 'M....' """" __ .. . .."" _""_,..... ,'0'" .og. _ ...."" ""
~-
""' " 0IXl0U00... ... _ .... _ •

_"' .-__ "" _ _ _...-' AIITS: We _ ,"- fighl ' O _ ","'• .".....-...,. ".... ""' h 0" '''' 01 eQ.... ." con'9I'lOlI
..-.'lCI1......

""f-,AjO 00l0E1I$: Orden _ be k<XlO'__ tIJ. "'*'*­
HlCES: _ WI outIIId III "'*'90 _ ....... __

~ASE ORD"'I$; We _ .....,,-__."., _ ",",," .......,__ tIJ I Cf*'

M STOC" CHAI'KIR " PI'II .. _ to loIIKl ELECTT'OHoc:s. -.c._ 10 ............ -or. !fie
.,...__ '"' __; 1_ I<lr all _ .....- _ be CftW,"" • '5 '100 IIlEST()(;II
CHARGE ..",__InCRE:DOTOHlY.Tht ••• o "'9- .....,...,!'It\lM; ...="....~, -.z...... be*_ prIOrlOo/IipponQ __co
tIod<. Ftot , '"' _"".- 10 DAYSoI_ 01_.~__......-.. .....
be otIIlaonod tIJ ,"'lj~ 1<12. 16 or no!lfy\nI .. tIJ -' CIolfI . Ftot..... _ ..... ... no! be
~_"" 8lXI_
SALES lAX: UZON..._e ....... IO:! e.........p ._, ..~ "'RIZONA _ ,p un:
l& c",. n1l1 "" " .. ""' h ,.. ..." _ plloQOd by _ """Ide '" ...RtZo.. .... bu1 "",_ 10 pet.
...... '" ARIZONO .,. tuOfIC' ' 0 ,... e ... ..... ' P .

SHOflTAlI E OR 0 .........11(: ...11c leimo 'or •__" 0< Qamtglt mu.' be "',,,.. .. 11 ~ln ~ CAYS 01
flCtL P' 01 p.o' e" . C"''''" mu.t Incl""" 0 C<lI'1 . , .... '_1, "'OflQ ..lin I f.''''" lut_lOU""
numbo< ..mlc~ con be obliined by conu,e ' ing u. 0' {IlO2I24Z. , e ." ..n<llng .. POI' Clr<l, 0",_,.·
,~. c.nfllJ1 '"' on "'" llOO n""'bef. 0 '1 ".m. "'LIS' boo~1 pl eklld . " "..". ". fllJ1 Pfoptf1y
p.ocklld m.k. 'u'.'o conlte, , elm.. 00 Ina' ' he'\' con come "", e nd Ino_ ' ,... packl\lOl bel....
I• •• ,otI"""'" '0 u• . CuI Lcfl "" nol nol l'1 u• • 'lh'n Wllt_ period ..,,, boo _ ..'"""llllIe
10< , ........' • .,,_ .. WI "" " con.I_.", ""'"" <:ompIe'.
OUR l!OO NUIlO BER IS STRlCny FOR ORDERS OHlY \ll(q ~'SD. ' NFQRIol ...TlON CAU.s "'RE
TAKEN ON lfi02l2U.,e 0<1IlOZI 242-3031.

For information call: (602)265-0731

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

VISA

" All p.'lS m iy be ne ", o r
surplus. ind pa rts m a y be
subs t"u'ed ""m compara b'e parts
,I ",e . fe 00' o t Sloe k o t an ,'em."

e1ectrorvc.li

I

z
3802 N. 27th Ave.
Phoenix, AZ 05017
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John J. Meshna Jr., Inc.

Logic bd. not included in
price of the case.

5 VDC 25 AMP SWITCHING POWER SUPPLY

We pst got in a small lot of ruggedly built, lightweight (4 lb.), ccrnpact
( I I" x 5" x 1~"), fuUy enclosed (cover removed for pic.), regulated,
switching, power supplies made by RO Industries. Input of 115/230 vee
is at tached thru convenient, clearly marked screw tenninals. The hefty
5 vdc 25 amp output is via heavy duty, brass lugs with a Red LED sta
ne inclica tor. AU appear to be unused and in excellent condition.

Shpg. wt. 6 1b. PS·8 $50.00

SEAGATE TECHNOLOGY ST 506 5l<" HARD DRIVES
The Seaga te Technology ST 506 hard disc drive utilizes proven Winchester teacnology f
reliable storage of up to 5 m egabytes of fonnatted data. Some features of this very pcpu­
lar drive are: 5 m egabit/sec ond data transfer rate, simple floppy like interface, high speed
band actuator & stepper head positioning, requires only +5 & +12 vdc, and same physical
size and m ounting paramters as a mini floppy drive. This Shugart compatible drive is the
same as used on m any home personal computers. Each drive is checked out prior to ship­
men t. Comes with data. Only a few on h.lnd, so order early.
Sh pg. wt. 8 lb. ST·506 $225.(J()

5lO" HARD DRIVE CONTROLLER CARD
Finally, affordable, intelligent disc drive controllers are available at low, low surplus prices. The
OMTI 20C controller boards we offer are unused, late style, surplus [rom a now defunct system
house. OMTI is a division of Scientific Micro Systems. These boards will handle up to (2) 5!4
inch Winchester type hard drives that utilize a standard 34 pin SASI interface. Perfect for using
with the above Seagate ST 506 drive, or other hard drives from 5 megabytes of storage on up.
The controllers have bu f fered slewseek modes, overlapped seeks, auto seek & verify, extensive
fault detec tion, auto head & cylinder switching, fun sector buffering, 256/512 bytes/sector, 33
or 18 sec tors/track (jum per selecta ble), p rogramm able disc parameters and much more. The
board runs on +5 vdc & +12 vdc.. We supply users manual & pinout data. Guaranteed O. K..
Shpg. wt. SIb. OMTI 20 C $150.00 each 2/$275.00 Qty. pricing available.

P. O. Box 62 19AUertonSr. E. Lynn, Ma. 01904 Tel: (617) 595-2275

Dual 8" F. D. D. Case by SMS wi POWER ONE Power Supply & Cooling Fans --------

We were very fortunate to f ind these beautifully designed & constructed rack
mount disc drive cases in the surplus f ield. These cases were made for Scienti·
fic Micro Systems for their FT Series of equipment. They are manufactured
from heavy guage steel wi a cast metal designer bezel. They were designed to
house 2 8" floppy or hard drives. We offer you the case with the following
components & f eatures: hinged cover with restraining cable for simplified set­
vicing of the interior components, 2 muffin f ans f or assured cool opera tion,
studs for m ounting th e controller card listed below, and a heavy du ty Power

One power supply (their model no. CP 281A). The outputs of the power sup­
ply are as foUows: +5 vdc 11 amps,. +24 vdc 3.5 amps, +12 vdc .25 amps, ·12
vdc .25 amps, & - 5 vdc .25 amps. The input to the power supply is 115/230
vac 50/60 Hz. and is both filtered and f used. This assembly must have origin·
ally sold for well over $300.00 each! Only 25 on hand, so order early or be
le f t ou t on this super bargain ! Shpg. wt. 38 lb. SPL479·35 $135.00 each

" .

o.:::.;;::.... -L t Phone (6 17) 595-2275 to place your order by phone.
Free 72 ~age catalogue ailable or send $ 1.00 for ht Me, VISA or American Express charge cards accepted. ..
class service to P. O. Box 62 E. Lyn n, Ma. 01 904. '< . " /

Scien tific Micro S ystems IBM 3 740 Compatible 8" FDD Controller Card

The SMS FD 0502 8" floppy disc drive controller is a complete preproqrem­
med con troller for single or double density recording on either single or dual
hea ded disc drives. It performs control functions required to transfer data be­
tween 1 to 4 drives and a host system, perfClTTls all formatting func tions re­
quired to read and write data and utilizes both IBM single and double density
standards to achieve up to 630 Kiloby tes of s torage per disc surface. Some
features are: programm able sec tor size, 128, 256, 512, or 1024 bytes, jumper
selectable drive type, block transfer mode, sector buffer, overlapped head seek,
on board General Purpose Host Interface with asy nchronous 19 TTL signal
lines for eight bit host system and inpu t o f only 5 vdc 6 amps. This board pro­
vides a direct interface to the following drives: Shugart 800 - 2/8 50. Pertec
511, Mem orex 550/552, MFE 751B, Qume Data Trak and similiar drives. These
boards were removed from the above cabinets which were in service prior to our
receprfon o f them . The manu facturers price on these IBM ccmpatible boards is
C'tI lTen tIy $900.00 each. These boards all appear to be in excellent condition If
m ore information is needed, please call us. Shpg. wt. 31b. SPL 480 $150.00 •
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MICRO CONTROL SPECIALTIES
Division of Kendecom Inc .

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

No other repeaters or contro llers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commerci al repeater sites
around the world . On ly Mark 4 gives you
Message Mastern. real speech • voice
readout of received signal strength,
deviation. and frequency error • 4­
channel receiver voting • clock time
announcements and function control. 7­
helical filter receiver. extensive phone
patch functions. Unlike others. Mark 4
even includes power supply and a
handsome cabinet.

Call o r write for specif ications on the
repeater, controller. and receiver winners.

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bullet ins, and DX
alerts. Create un ique JD and ta il messages. and the
ultimate in a real speech user mailbox - only with a
Mark 4.

•
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....
",:",...

nance Kit l rom Jensen Tooit contains a
complete salecllon 01 tool. tor if>.t rw,.-f ield
t.o...bleshoot lng. , ,,... tee• • nd repai r Of
CPUa, desktop com puters, h lgh·speed

Ulf$en Ant.... na·s rM!W 1<0 14-450--HW
.nt....na It. 1 full half.._ UHF antenna
IOf porflIbIlII wI'li(;n interfacn wltn any
POrtillble using. 8NC c:or'M'*tOf.

The KO 1ol-<l5().HW is an e~cerlent lln­

t...... IOf any UHF applicallon .-qu i';ng
maximum perlonnance. BecIiI-..... 0 1 its in­
herent r"..,...nce. It may ba easily,.,.
maled via a cOlIxla l l lne from the ponable.
The ove.all wh ip lenglh Is 12" . and the
Impedance Irsnsl o.me. at the base 01 the
whip is 3.25" long.

For mor. In formal ion. contact L. rsen
El«:rtonlc• . PO 80~ 1M. VlIncotMII" WA
ll8lSlS8; (208r5n.2722.

Hal CCH'nmu"ic.Uons has announced
thel . new SPT·1 Spectra·Tune mulUmode
tuning Indlcal OO'. which allow, prlflacl lun­
Ing 01CW, ATTY, FAX. and SSTV signals,
A callbraled . C1-segment LED bar gfaph
glwes a wlsusl Ind lcalion 01 ATTY shilts
and PfOWIdes an irwliclOllon of which euee­
tlon 10 tune troe vlo lor leIObNI. Tile di.
play is also useful in adjusting ! iUefS 8flll

passband-tuning parameters.. An audio In­
pul and a 12·Y-dc ...ppry are the only c0n­

nections fllQ...lred fo< operation.
Fo, complete Information lboul the

SPT·1. contact HAL CommunIClO/ion.
Corp .• PO Box 365. Urbana IL 8180f.

HAL MULTIMODE TUNING AID

COM·RAD UNTENNA
Com-Rad Industfles hes e.panded their

line ol low-prolile Url1ennas with tile Intro­
duction 01 thoti. CR109A helical. Weighing
only th.ee pounds.nd standing . ...... 5­
3/. inches tall. tr. CAI09A wilt l'lillndle up
to 200 Walta o f rl f.om 27 to as MHz. A
tuning slide allow' easy f.1lquoency selee·
lion. Untenn.s a,e conSlruclod 01 durable
stlllnl"n steel , a luminum. phosphor
b.onze, and chrome plate and use non·
metlOllic support st.uc turtll.

Also ua".DIe f.om Com-Aac:l IS ill pro­
tKtM! .1dofrIoI. The q,dome i. m.,;je o f
nlgl'l-impacl, UV..-.sl,tillnt plastIC and may
be painted wllh any nonmetallic pigment.

FOfmonl lnformatiotl, contact Com-RMI
l lIdustries. 25 Imson S,'",. 8ull.1o NY
14210; (7l5}-823-D331.

an IC-I-lM1. 8C-lInning mlc.opholle. a de
power ecru. a nd . m obile m o ...nl l ng
bracket.

Fo. complete detll l l, . con tac t ICO""
AmtrriCll. Inc.• 2381) 118,Il A..."ue HE. PO
Box C-9029. Bellevu" WA 98009-9029.

LARSEN
HALF·WAVE UHF ANTENNA

ICOM 3200A DUAL-BANDER
!COM has .....aunc:ed Ir. ICo32llOA, a 2!)­

Wall YHF/UHF I rlO ns<:ei_. The 1e-32OOA
Is simple 10 use lOnd olle.s nt&nded 2·me­
ter trequency coverage 1140-15O MHZ). len
M HZ Of coverlOge In the 10·centlmete.
band (-«0-450 MHZ), lind ~kHz'alep fully.
ptog,"mm.Dle ollsets IOf MAS lind CAP
'1ltP""Ier oper.tion. TJl,e tC-32OOA ilIlso f_
lu.es len tunable memoo lell. multimode
teannlng. and a builH n duplexer tor sin­
g",ntenna OJ*"ation. The ng comes with

lAY and OBFl. bit Inwe.slon for ATTY re­
cepllon .nd tr.nsmlsslon. dIddle. echo.
fU ll CRT IUfICtion display••udlo manitOf.
marlr.-only Of~Iy~Iiotl, Crysl.1­
con troll .., AFSK modulato•• anti·noi"
INtu... and tfIOf.. TJl,e instruction manual
proorides sample compulflf tennin.1~
g.ams 10< usa with NEC Of Apple II pers0n­

al computefS.

The &-n7 cceratee lrom a pow... supply
o f 11 to 14 volts de. The Imlt measures
approximately 2.5 Inches high. 9 Inches
wide. and 10 Inches deep. FOO' more Inlo.·
matlon, plusa contact Amal",,,,wll~

H~ El«:ltonlcs. Inc., 8817 SW 129 r.,·
nee. ""iIl ml FL 33176.

EW PRODUCTS

e -777 COMPUTER INTERFACE
Amalotuf·wt101esale Electron ics hes an­

nounced the new TOIIO e-m compul".."",
lflrl.... Ittmlnal, featuring ATTY, ""'TOA
modeS ARQ, FEe. and SoEL·FEC, ASCII,
and ON. • t..,y speed and ally shift.

The &-m is • self-contained unil I"..
eluding solt... ' e that allo"'. reception
and transmlsslon ", ith any computer Of

terminal tnat has AS-232 Of n L110. The 9­
177 automatical ly decodes signals and
displays the mode, speed, and polelily on
the CRT. A barograph luning ind icator al­
lows preclH cen.8flng of 'ecelved lig.

nals.
In a.UCIOt or ASCII mode, eommun;u.

lion $pM(! earl be set '.om 12 10 200 baud
uSing tl'tt modem, or 12 to 600 baud uSing
TTL lwei.. Mol'se speed call be .aried
from ~ to 100 WPfTl ln ,.*pm Incrementa
and II " ac~ed automat ically during ' ..
eaive.

Other lealures or the & 171 include 15
channels or message memory, pius a 768­
charac te, type-ahead bulle r, manuaUau­
lomalie PTT . wltching. selective c.iling.
provision IOf tape-r8COl'def backup mem­
ory, aulomalic carnage return .nd line
feed. CW ••ndom gef*".10< fo< code prac·
lice. w....DIe CW *8Ight . 1..1 rnessagn

Tile Hal S PT·1 $peerra·Tu... muir/mode l u" '"g Itldic.tor.
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HANDY AJS WALL CHART

Elecllonic $peei.lial s is o tf."ng • 4().

page color catalog describing ~.Jine
problema auch as noi.. and n ig l\.vollage
spikea. Tvplcal communication Interfer·
ence problems and auggesled solutions
are inc luded, and hundfeds 01 protective
and Interference ewe produc l S are de­
sc,lbed, Requesl C. I . log 851 trcm Elec·
Ironic Speci. fislS, Inc.• III S. /rI. in 5 1" PO
80x JIlll. N.'lcll /riA 0 1760; (800,.21S-4816.

PROTECTION GUIDE
AND CATALOG

The Anlenna Spec ial i"S Co. h. t come
up wilh .n inlilenloosly sim ple enart that
permits Quick and accurate Idenlillcalloo

on 115 Y ac and provides 220 lnAb. o t motor
lorque to lurn . n . ntenna ....V or surveil·
lance~., FUll 360-degr" rotation Is
achie'o'«l in 60 aeconds.. MalOt YOItages
... held below 18 V ec lOt H 'ely and only
3 eonducton. ar. required between lhe
cont,ol uni l . nd <OIOt. Thil keeps the SVa­
tem very economica l throogh simplified
design and eastl o f ins lallat lon. Tlltl eee­
tro l uni t Incorporates a dtlmand·headin lil
control and • present....e.dlng indicator
pr.....ted eontentrically on • compass
rose. The new rotOt, deSigned l Ot medium
dUly, ",i tl $I,l1»Otl • wtrl lC8l load 01 UP to
100 pounds w ith . w ind lo.dinlil o f 5
$Quare f.... '.

FOf lurthe, in formation, conl acl CAfC
Com munic. llons, Inc., 5497 J.'port Indus'
t,ial Blvd., T.mjUJ FL 33614; (B I3)-885-3flf!6.

Tn. AR·200XL . nrenmll ro ,Of from CMC Com munica/ions.

ANTENNA ROTOR FROM CMC
The AR·200XL rolor 110m CMC operates

lools, last meIers, or ctnee equ ipment.
For more Information or fOf a free cata­

log of Jen sen's full line of " .rd·to-find
1000s, service kilS, c.ses, and l est eq uip.
menl , wflte JMSlHI rOO/., 'IIC~ 7815 S
46,h S,ree" Pt>oeflix AZ 8:5040; (6I)2H//S8·

""

prlntera, and wOfd pfocessors. The JTK.76
kit teatufea long·b laded screwdrivers, a 7·
Inch extension blade tOf use with l l'>tt _
Ie<:IIon o f nul drtvers and I'>ttxdri...,.. b1lOdel1,
• penlight. . no:t eomplele M iS of c:omt>i­
~liOtl ",reno:he$, socket ",renc:he$, m..
luring loola, pU.,s. c ull..., lolde,i ng
eqUipmenl • • nd more. TI'>tt lools are cce­
l.ined in a deeP Inje<.:I i(llHYlOlded aU~1Ie

case wilh two removable p.llels and am·
pie apace in Ihe bcttcm fOf add ition.1

TOUCH·TONE DECODER SALE!
SSI-202P CMOS

WE OVER PURCHASED

• Output in either 4-bit hexadecimal code or binary
coded 2 of 8. Use 74159 decoder for 1 of 16 output

• Uses inexpensive 3 .579545-MHz color-burst crystal for
reference (Radio Shack PIN 272·1310 $1 .69)

• Excellent speech immunity

Our over supply can be your gain.
We've just got to try and get even so we are going to let our ham friends

share in some of these great circuits. for a great price.
FEATURES
• Central office quality
• Band-sphttmq filters included on chip
• Single. low-tolerance, 5-yolt supply
• Detects either 12 or 16 standard DTMF d igits
• l a-pin DIP package

All you need is a color-burst XTAL from Radio Shack & 1 meg resistor to make a C.O. Quality Touch Tone decoder.
5$1·202 is a SV part and unlike the older 201 is TIL compat ible and will directly interface to personal computers .

These won 't last long and are limited to available supply , so HURRY!!

In Wash. Call (206) 575·6640

R.M. FULLER CO.
902 Industry o r.. Seattle . WA 98188

1-800-626-6662

INCLUDING SPECS. s SCHEMATICS
In Wash . add 7,9010 sales tax
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For furt her Inl omlallon about SoIn toc 's
_ line o f handi.,alk ies. contact En.
comm. Inc.. 2000 .....nu. G.. Suite 800.
Plano TX 75014

SANTEe
ST·200ET AND ST-400ET

Encotn'n, IIlC.., IIu introdue<td I .... s.~
I.e: ST.2OO€T aIld ST-..ooET hano:l-hel<lt 10
11'10I Amenc.n . ....leu<. The .adios are 0.

l ignecl all wor"-..lik.. 01 the populal fCOM
IC2A and f~A, .nd most ICOM acee.
aories are UHDle on llle sanll'<: Hh . The
units are backed by Encomm's lwo-ye..
e~1ended·servlc e plan and may be sar·
vreee at Encomm 's f.c ili lln In Pll nO,
Te~as.

City State Zip _

Address _

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale. NY 11737

0 1 the . ..e t model required to "-l vir·
tually any portable tePlacemenl anlenna
need. The chart paomt ill l!I'I!'I'Ie<lial. CI'OM­

referenc i ng 01 r.dlO br. nd. frequency
r.nge, aIlod .ntenNI I l yIe llftSired to pin.
poinllhe e~act model wtllch snould be Of·

dered, JUII 17" x '1 " In l ile, the fleW

lIIullraled rel&rflnce guide m.y be uMd ..
a handy wan Chart or Inserted In II binder
Accommodating Virtually livery brand of
portable ,ad lo, the Chart relerences more
than 110 diUerenl anlennn in a fange 0 1

IIx dlll..8<1t conllgurallons, covering all
portable appllcaOons from 30 10 866 MHt.

For a free copy, write to 1M Anlenna
~lal/'/I Co.• 12435 Euclid A.... e_
land OH 44 106.

----------------,----------

We occasionally make OtIT mailing li..t available to
other companies o r organizations wit h products or
services which we feel mtght he of Interest to you. If
you prefer thai your name he deleted fro m such a lis...
please fill out the co upon hf'! nw fir affix a ('flP)' of your
mailing label a nd mail it to :

The s.ntec S7·2001'.7 . nd S T-400ET HTs ' rom Erocomm

Please delete my name from mailing Ii...ts sent to other
companies o r organizations.
Name _

ATTENTION
I---SUBSCRI BE RS,----1

l\1odels From
16Q.l0 Mete rs

Zip _

A STEP FORWARD
INHF

COMMUNICATIONS

NOTUNERSI

NORADIALSI

NO COMPROMISE!

State__

print NEW address herE';

It you ha VE' no labf'1h.andy, print OLD .addrE'ss here:

Name _

Address; _

Name _

City, _

Address; _

o blend m¥ subsuiplion one ..ddilion..l ye.., for o nl¥ Sl~.97

o P..¥mE'nl enclosed 0 Bill ffif'

BILAL COMPANY r:.i..'
VISA' S .R. 2. Box 62. Dept . 91 : . ,~ Eucha, Ok. 74342 PH: '1&..253-4094 ~ ._

MOVING?

· " Comparing ant~nnn, Frank menncned to me that
t~ Isolron wn 59 + 10 dB, whereas the outside
antenna was only 59 + 5 dB! Here, Iht' lsotran actually
put out a better , ll nal than tkto rt'lular antenna !
Probably skip anale, ect.. but who arM? The'
peMOfrn,ltlCe of t be lsotron ~ is just plain~n-

.1 .. S~ rni_ in Oct~ 73. 19&4
Finally. II fun size Antenna in ;II 3-dimen,ion.1

p.Khle. Perfect for limited space, RV'" Mari~ and
~

The lsotrons offl!'r you e..u llHlt Iransmitt ins pee­
formanee along with low noiw rf'(~lion and a sPns iti~
n'1;t"ivinl quality .

llO-METE R - 16),95 pl.., S4,7S ShiflPinl
.40 ·METER. "2.95 plus 5J .75 Sh,ppl...eo--.-o Combin.otion • $110 ,00 pi", 8 SO S/lipp; nl
ASK FOfl PRICES ON OTHER MODELS

lei us know 8 weeks in advance so that you won't
miss a single issue of 73.
Attach old label where indicated and print new ad­
dress in space provided. Also include your mailing
label whenever you write concerning your sub­
scription. It helps us serve you promptly. Write to:

l~
for n.a dio Subscr ipt ion Department

P.O. Box 931
.Amateurs Farmingdale NY 11737

I
I
I

Can. d••~d M• •ico 522.9111 y•. o~ l ¥ US l..~d. du..~ on US bo~k , Fo, .iKn Su, fl<. I
U9." /1 " , onl, lJS l und. d, ..... on lJS bo~k. fo<.;. ~ Ai, ,,,,,i l , plu~ i ~qu;,~

I
I
I
I
I
I
I
I
I
I
I

\..... CiIY ~tate __ ZiP )
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large Stock At Discount Prices-For Orders & Quotes Call 1-800-523-7131
For More Indepth Information & Service Call (8 12) 422·0252·lndiana Ord ers (812) 422·0231

, .J:::::II: & C.O,D.S Welcome- Freight. FOB. EvanSVille-PrIces So AVcl llablllly SUbject 10 Change

HY-GAIN
ICOM
'lM
KANTAONICS
KENPRQ
LARSEN
MFJ
MIRAGE
Nye VIKI NG
RADIO CAll BOOK
SHURE
TEN·TEG
UNADILLA
VALDA
WElZ
YAESU

.. $39 ,00/$49 ,00
19,00

$249.95
20495
27995

$55 00

$265 ,00

$159,95
8500
6295

28995
89.95
9995
3800

$8500
65.00

$499.00

$1.425.00
CAlL

175,00
23500
n 900
37995

CALL
22995
299 95

$ 99995
170,00
170,00
249,95
189.00
525.00
399 ,95

2.17500

SHURE
4440 Hi-Low Z Desk MIC

TEN-TEC
560 ccesa«
260 P ,S./Spk,
263 Vlo
2292KW Tune,
4229 2 KW Tuner Kil .
5250 Argosy . ,
251 0 sereme steuco
Tltan-Ult imale Hog

MON·FRI 9AM·6PM • SAT 9AM·3PM

CALL FOR PRICES ON
EQUIPMENT FOR OSCAR to

KOK
2033 25W Mobile

KLM
2M·14C 2M lr Clfcular Ant
435-- 18C 440 Clfcular Ant .

YFJ
1229 Interface/F,ee scnware
1224 Interface /Free Sottware
1228 Interface/ F'ee scnwere
989 3KW Roller InduClor Tuner
94tO 300W Full Feature Tune'
422 Keyer/Bencher Paddle Combo
3 t3 H.T. Convener

MIRAGE
B 1016 101160W- Preamp
B 3016 30160W-P,eamp
o 1010N 1011 00W 43O·45{) Mhz

WELTZ- MeIers ," Slack

TOKYO HY·POWER- Amphhe,s m Stock

YAESU
FT980 Delu~e Xcvr
FT757 Gen . Gov. xevr
FT757 P.S. w/Fan
FC757AT AUlo Tunel
FT726R Tri-Band xevr
FT270RH 45W Mob'le
FT2700 Dual Bander
FT203RITI Pad
FT209 RH 2M H.T. 5W

.VE
MB·V 3KW Deluxe Tuner

79 00
2 t9,00

95.00
39.95

$6300
72.00
81.00

110,00
130.00
129.95
23.00
62 .00

$695,00
399,95
175,00
2995

$1.179.00
769.00
649 .00
599. 95
749,95
479 95
69995
949,75
329,00
359, 00
299 95
399,95
199,95
229 .95
289 .95
319.95

$439,00
389,00
309 00
34900
269,00
2 1900
149,00

$8900

CUSHCRAFT
2 15WB 2M Wide Band
230WB Stack ed 2 15's
32·19 Boorne' 19EL 2M
Ringo Range,s 2M. 6M. 220. 450

DAIWA
CN·520 1.8-60 MHZ Mlr
CN·540 50-148 Mhz Mt,
CN·550 144-250 Mhz Mlr
CN--620B 1.8-150 Mhz Mlr
CN--630 140-450 MhZ Mlr
CN-720B 1.8·150 Mhz Ml '
CS·2Ql 2 Pos. SWitch
CS·40 1 4 Pos. SWitch

DENTRON
Chpperton ORO 2KW Amp
GLA l000c IKW Amp .
GLT IOOOC Tune,
Dummy Load w/O,I

ENCOMM- Handhelcts ,1'1 Slock

HAL
CRl 1001100 Compuler rntertaee $2 19 001265.00

HEIL- Prod uCIS In Slock

HYGAIN
TH 7 DXS 7EL Tnbander .
TH5 MK2S 5EL Tnbander
Explorer 14 3EL Tnbander
205 BAS 5EL 20Mlf
T2X 20 Sq. Ft . Rotator
Ham IV 15 Sq. Ft Rotator
CD·45 8.5 Sq . FI. Rotato, , .

HUSTLER
G&144 2Mt, VertICal

Mobole Resonalors in stcce

ICOM
751 Top 01 the Line
745 Gen . CoY. Xcvr
A71 ·A General Coverage Rcvr
27 1A 2M All Mode
271H 2M I OOW
290H Mobile All Mode 25W
471A 43Q-450Mhz 25W
471H 430-450Mhz 75W
27A 2M 25W Mobile .. ,
27H 2M 45W Mobile ..
37A 220Mhz Mobile .
47A440 Mhz Mobile
2AT 2 Mtr H.T .
3AT/4AT 220/440 H .T.' s
02AT2Mtr H.T. .
04AT 4Mtz H.T.

$34.00
38 00

CALL
CALL

$189.00
149.95
199.95
CAlL
99.00
45,00

$99.95
49.95

$ 49 .00
59,00
69 ,00
89,00

109.00
135.00
149.00
t99.00
225 .00

$125.00
119.00
49.00
49 ,00
29.00

$ 135.00
76.00
58.00
27.25
32.00
24 .75

$ 399.95
60995

1419,00
11995

Evansville, IN
47710 '

A'A
ATU·l000-Advanced Terminal uou
cs- t oo-cbeuee Computer Patch
CP. l -Compule r Interlace _
MP·2Q or 54- Interlace/ Software .
MAP 64 - lnlerlaceISoltwa r8 w/AmtOf
MP. I _Mocropatch _
Doctor O. AucholVldeo Game ..
tsopole 144-DuaI ccoes ,

Keyers & Trainers In Stock

ALLIANCE
H(). 73 10.7 Sq. Ft . Rolato,
U·l10 Elevation Rolato, , .

AMERITRON
AL·84-600W Output Amp ,
AL·80-0SK Amp-3·500Z Tube
AL·1200 1500W Outpul , .. . . . ,
RCS·8 Remote Coax SWl lc h .

ANTENNA SPECIALISTS fAvanti)
AP.153,3G 2M on Glass
AP 450.50 450 MHZ on Glass _

ASTRON
RS7A 5-7 Amp Power Supply .
RS IOA 7.5-10 Amp Power Supply
RSI 2A 9-12 Amp Power Supply ..
RS20-A 1&20 Amp Power Supply
RS20M 16-20 Amp wlmeler .
RS35A 25-35 Amp ..
RS35M 25-35 Amp wlmeler .
AS50A 37-50 Amp . .
RS50M 37·50 Amp wlmete,

BENCHER
BY· l Padd leIBY-2 Ch,ome .
ZA·1A Ba lun ...

BUTTERNUT
HF6V 8O- IOM veneat
HF2V 8O/4OM v eneer
TBA-l 60-S 160M Resonator .
RMK·11 Rool Mount K'I ..
STR·l l Siub Tuned Rad,a's ...

.& W
370- 15 8O- 10M Folded Dipole .
AT.ll 0 5 Band rrec Dipole ..
AT·554 Band Trap Dipole .
CS·3G 3 Pos. COU SWitch .. , .
CS·6B 6 Pos Coax Switch .
CSR·5G 5 Pas. Coax SWitc h _.

CUSHCRAFT
A3 Trlbander
A4 Tflbander
A743/A744 40 Mt,. Kit
R3 Motor Tuned VertICal

220 N. Fulton Ave.
AEA
AAAL
ALLIANCE
AMEGa
AMERlfRON
AVANTI
" STRON
•• W

BENCHER
BUTIERNUr
COILeo
CONNECT SYST
CUSHCRAFT
OAIWA
ENCOMM
HAL
HUSTLER

the
HAM STATION
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......ndo de Noronf'I* Island wI'Iilll living on
I,.,. Bl<Uilianarmy ease on tro. I.land. 8lI.rl

wn . Iso one member of ''''' QfOUP ill lhe
lirsl .nd second OXpedilion. to St. Pet",
aod SI. P. ul Rocks . His call bOth limes
was PYISP. He w.. a very acllve OXer in
the past , but III the laSI tnteee years he
has been ""'Y bIl'y wilh hi' duties a . ColD­
""" oIlha Bru illall ••my "lid as an EflQl l$h
leacher .1 IIlghl lll" high school III th<l ci ty
010I1nd"- He ' ll III ",li<ed . t 1M begillllifIQ
01 1985. and a ll..- th.1 he e.pect.lo be ec­
t .... All"in.

laIIl _ I was In Recile .gain, a fl(l
Ihi. time I was able 10 joill thfllfl good
I" flnds: Fred PV1ZL . nd re PV1C\N, a lld
Jim PY7BXC. Bet ...een 0I'lII pillee . fl(I all·
olher of Iobater llhe ocaall ill that . ag iOfl
i• •ic h in loblle rs) Of beef, I fo ulld thai we
.11 .I ready were, lor a lew d.ys , a PYIlI ete­
lion. So It was • good Ide. to h• •e a pte­
lure ....ith .11 of us. Aodre g.... hil camera
10 our wa lter. wl'lO tOOk tM piClure,

W. a ll QPltraled from FemaflClO de No.­
ronh. Island . and among u. PY7BXC was
the only one wt>o QPltrlted also I,om SI_
Peter afl(l SI. P. ul Rocks.

Fred PY7lZ. I. Ofle 01 the most active
OXers 01 Bra.zll. He got his Ilcell,. In M"y,
1969, as PYl AZa alld Ihen he challg<!d his
ca ll to PVl lZ.. His I" the r, Ma rlo PYIEC,
was a lso very eeuve ill OX It the lime 01
the AM Irallsmlsslons. Due to his job as
• philologiSt. Ma rlo doesll" have l ime
IflO<JgII to III as active as he was .arlie<.
Fred is a oxec Honor Roll member "fl(I
hi. score now is 3121323. He waa lhe sec­
ond station ill the s ta te at p~ 10
' each IhiS IIIVeI 0 was l he Ii,stl.

Fred ,,1110 acheiv<!d the 5BOxec a lld i.
IllIishing no w the 5BWAZ. He lleedS onfy
• lew zonas Oil e lghly mete" . Fred likes
contes t alld QIlP operalion on the ten-me­
ter band, With h i. seven·W. n PEP equip­
m efll (a modilled CBI, h e wo rked 230
coulllries 0fI 10 motlers. He UNS • Oraka
. XC . fl(I RotC. a Vaesu FT-201 , and a Br.
zilian lioear ampi llier, MAC l2OOll. The .....
leonas " re a three el_,1 yagi 10< 10, 15,
.nd 20 meters and diPOles lor <10 afl(l60.

Ne., lime 1"1 try 10 gel in lOUC/'l with
mor.lriend',

BRAZIL
Gerson Rissln prlAPS
PO Box /2118 Copacabana
2()(J()() Rio de Janeiro. RJ
Brazil

As moal 01 \'OU know , my liral home
QTH was the city 01 Recite, 1oc.,fId ill """
nortt>east pari 01 Blazll. I w.. born ill tlla t
city a nd lherel got my IIrst Ilceflllll Ifl 196:5.
wI'I ich ..... PY7APS . Willi Ihl. ullsigll I
operated up 10 1912. During thaI period 01
Ilme, I "'",,' t.... tee te Femalldo de No rOllh.
Isl"lId 10' OXpeditlOflS, In 1961, my can­
' lg II was PY1APS/0 alld III 1968 my ca ll
was PV'APS. The lasl time I ,etuffl<!d to
the ISI.1Id was in 1979: I uted Ihe same
PV••PS c.llsign.

Siflee t912 I have been living in Rio de
JafllllfO City ""'Ih the __I~, PV1APS

Due 10 il. geographical Silu.liOfl, R&­
ene is lhe lUI poifll on 1M w. y 10 lhe rare
spots ill the Alla lll ie OcNn.1ong ltle B,a­
zilia n con t. Beca use 01 tha t, a Ie ... PVl
atations we'e a ble ill the put to aCllvate
OXp<!ditiolls Ofl Fernando de NOlOflha Is­
lalld alld especially the Ilrsl . lId second
OX pedl lioll. on SI. Peter a fld SI P" ul
RockS.

Attrlbtltable to my job. I go to Recife
lIVery IWO monthS. Duong IheM OPPOflu....
,,_ I h.ve tftll Ch.flee 10 vis;t my p;lrents
. nd ,el.'ives..nd when I h.... frlMl t ime. I
visll my 1" IIf'KlS, the OX gang 01 Recile .

Two month. ago I met Ba" PYIAKW
whO also operated m.lly yea rs ago 0f1 Fe, ·

The s; • • m.teurs on No rl o lk Island
have no l louod .fly~ 10 lorm • club.
We go on the llallds aod aoour OWlllhing ,
License fIIoQuiremenlS a,e 1M same as In
Ausl,ali. , lleeoae. being Issued bI' ttle
. ust ra llall Oep.rtm "'nt o f Commullica·
tlOIIS.

tral ia' s euternmos t territory, 900 miles
out in the Pac llic Ocean . 6300 miles , as
th", c .ow lIillS, B<'!pa.ate IhelSlltwo isla nds.
lMUCI'I _ when consldllring the crooked
ways man musl Ira¥lll .)
~ it no need to del lbllral'" on lhe

.......t_ ..""'10 ••pIldition hom Nor/olk 10
He.rd tSI.fl(I. II h"s bIIIIn adIIcIuatety c<w'
e ,ed in 73 in Ju'y, 1983. Su lllee il 10 say
I h" t lhe e .pIldltiOfl was no t the e nd 0' an
organIza tion. Fa ' ,rom it. The Heard Isl a nd
OX Association lorm<!d a n Internal lona l
cl Ub 01 keen OXers who wo .k togethe r to
promole amateu' 'ad io a nd OX ing gene ' ,
ally. The Club now hIS 120 members Irom
25 eount rle5, bated on tiny Nor/olk Is la nd .
Pfesidefll is J im Smilh VK9NS. lempOr. r.
Ily P29JS, Ofigi......lo< and lounder 01 ' ''''
erce.

J im alllO S"f1ed ttle now lamous ' • .220
.... t d uring his pr""iOus Sla y in F'29-larld.
The ....1 moved Irom st.ength to strengt h,
260 count ries he- Ing c hecked In al some
lime or o ther by th e time J im mceec to
Norfolk 's land . He conlinu<!d ,u nning the
...., Irom he re , and so it c . me a bout , In
good propagation. Iha t Nor/olk Is land be­

came ''''' locus 01 world attention 10< a
couple 01 hours each day, No mean le.t
lor a n isla fl(l to lew have heard .boul.

Cond,lions meee days a ,e, IS _ all
know , POOI'. Espec ially I,om 1M Pacil ic
into US. 4().meter ON Is lust a boul Ihe
only posslbilily Irom Norlolk Is iand in Ihat
direction, Howeve r, th ere ••e days when
the odd USA station surpr ises uS with
good sigllaiS checking IlI to Ihe 1.220 ""I­
Not o llen, and nol many . bu' It happells

The btllk 01 Nor/olk Is la nd i. a plateau
on lop 01 1M 200-300-fool Clill surround­
Ing mosl 01 ' '''' Isl " nd. Troi. is whe<e lhe
residenti.1. ...s """. We have no conges­
lion 01 hOu_ or higlHiae btlildings 10
block radiO . lgMls. What ""'" call 'tne
moullt ai ll "- MI, Ba les , 900 lIMIt above B<'!a
level-I. tuck ed fleally o ut 01 the way, 1I0t
obSlfuc llllg a llylh illg . Thus NorfOlk Is l'lId
lellds itse lf to am ateur radiO as well as
such ho lid.y 'Cl lvll ies 1$ pholography
afl(l bast<ing 111 11\11 sun, etC.

III reasonableeondilions. lOO W"lIsand
a d lpOlot u n g ive "",azing ,...,l1s. 100
W"lIs.fl(I a bum IS ample_ in today',
cOlldl llon • . t so.foo t-hi g h NorlOlk pill'"
.re ideal lor . nchoring a ll . fIIe nna . (Some
people do aclually c limb tM B<'! giants .
Ihough most etten to s a w the tops of! lor
u iatlo ll sa lel y's sa ke.)

NTERNATIONAL73

NORFOLK ISLAND

Except tor .sd io amlleulS, not many
people In the wor ld have eve, heard of No , ·
folk 1!land, 3 ~ Sm iles. Norfo lk Island has
a resident popu lat ion 01 some 1600 pef'

sons. M'o'en 0 1 whom are neeeeee ama"
teul-rld iO o pe . a lo'l. At p resenl . J im
VK9I'lS il _ ing in PIlWa N...... Gu l<IN
(P29JS). M) N(N101k I~ is not hurd

lrom nearly a$ Off"" IS il uted 10 be. John
VK9J• . 1M Ioogesl $I. nding call llefll.
goes on Ihll band to give wllathef in'or·
malion to yachls in thll a .tIlI . Mic k VK9NW
has a n occlSional . ag·,m ew, Les VK9NI.
ditt o, Bob VK9 NO somet imes wo .ks into
the US., Ple'errinll a ch.t wilh eaCh eon­
teet. The only YL on Ihe Is la rld, I a m tile
on ly one acl lve on ON t_ d.ys .

In spite oIlhe 'e1at i¥llly sm. lI aclivil a m­
aleur..1d1O population, Norfolk Island is
remembllred 10< its fOIII in o<ganizing 1M
lirsl_ e.ped,llQl'l 10 Hea.d ISla nd lu l'y
a nd solely organ ized bI' ama teu' radio.

H....d ISI.nd i$ the "Ofgolten is land, ·
Aus tra lia 's weste rnmost territory, on the
h inge 01 Anla rc lica, Norloik Is land is AU8·

Leff 10 ri9111, Jim PY1BXC, Ami.. PYlCW, pnAPS. ami Fred pr1ll
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KirstJ~t",• .sm;'''' Vl(gNL

PO 80~ IilO
Nodolk 1.lafld
AUfltr./~. 2899

AUSTRALIA

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re­
ports from our foreign corres~

dents, we present the latest
news in Ox. contests, and events,
as well as keep you abreas t of
the technica l achievements of
hams in other countries.

If you would like to contribute
to your country's column, write
to your country 'S correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KW10.



TREMlTl ISLANOS . ZONE EU 15 - ITALY OX BLUE TE AM

IDD

MOZAMBIQUE

This was based on 30,000 cards (senl
via bureau) du ring m e pe, lod 1977 10 1963
tne tuetve. Maybe tl'le s l tual ion wi ll im·
p'ove, May I presenllO you how l he sllua·
lion IS for the Slates?

Contacts conll,mad with a QSl card:
W l - 2T'IIo ,W2-32 %,W3-35% ,W4­
37 '110 , W5- 34 '11o , W6 - 31'11o , W7-34 '11o ,

W8-"1'11o , W9-38 '11o , W'- 3~ 'IIo , Kl­
26 '110 , KH - 33 '11o , lind KP- 2O'r\o .

NOI 100 bad, but there ia s tIll ;I lot 01
~ to improwl, lind I I'IOPe you ...iII im­

prove; o therwise, my a"'..OS iIIr. lOSt.
Always l alking abOoJt ca.ds. a fUll PiIIoe

In the magazine has been 'eserved lor­
N7RO and h is OX OSl Se...lce, wh ile a
p;lga and an halt was reee...ed fo' W3HNK
(halt . page mote than N1RO as Joe is halt

lIa llan !),
See \'OIl !n a couple 01monlhs, QIlYll, and

,emembe" il you do PillSI th,ough lIaly,

~ a'e a lways .....come her•.

CMlfle3 E, Martin AS.. y
Amarlcan Emba u y Maputo
Departme", 01 stere
Was/l ing lOt'l DC 20520

rile V18w3 and opln/olf3 p...senl ed a... my
e ...n and not n eCe3 Sa, lIy rl>03e 01 t /la
Stal. Departmenl or ,,,. US Go....."men/.

Wll ich country in A' rica..,.s ttle Iongesl
coastline? Wel l, T.....i.1 Pu,.u il buffs. ii's
MozamDique. Moz am bique Is a I;l roe
(twICe lhe aize 01 Cilli1or-ni• • country Ie>
Cill ed in SOUlhellslem AI, Ic • . The capltar
and la'geal cily, Mapul o, II loca ted in the
ext ,ame southern end ot the country on
Mapulo Bay, The cily Is qulle lovely, wilh
an abundance of lo lia.ge, trees. and attrac­
t ive parks. My home is iIIn upllalrs apart·
menl wil h a red l ile ' OOf . TM downstaira
neighbor- la Len Keal ing KA3NJY.

Amateu, ,1Idio is currentlysu~ In
Mozambique. There has been 1'\0 opera·
tion since 1976 (aa»rding to Lara Danl­
glen SJ,iI.ooe. 01150' resklltlll 01 MapulO!.
COndll iOnS now are aYlllablll, howe,e••

for- lhe .elu,n 01 a"", teu• •adio. like m.any
OIMr d<W8Ioj:ling ccenmee. Mozambique
Is poor. Tlle,e is also . sl\Ol"laga 01trained
l echn lcrillns. There Is an .mbitious pre­
g,am undetway to Improve Ihe education

of the populalioR.
Wllh such ;I large coun try, telecommu·

nlcations IS • ch allenge, The govemmenl
o . F.aRce has p,oyided a subst llnhll
amounl 01 aid l owardi 11'18 country's am­
bltiOuS goal 01imprcwing communlcalion'
aeMces. A Swedish coocem is prqriding
__ l elephof oe equipmenl in Maputo and

;1110 essisling in tlMll.aining 01 local l ech-

Contest Ma~ 12YX.I

(Giorgio ,*-".,

•

-~... ...~.--

azroe and ilhas p'esented during 1M last
two issues some inlaresting topics.

One was a long art ic le on a mailbox Ih at
was based on th e Commodore 64: 1I'le lull
p 'ogram wa s p,esenl ed w ith several
pages 01 explanalion. A version 01 Ihe
same but u,ing the AMTOR lias been im·
plemenled and ln$lalled and wor-1dng l or- e
lew month• . Should somebody be intef'
esled in It. tl'le mlcrocompuler manager 01
ARl, IIFl Y, I' at ~r d isposal.

Anotl'>et isaue C<Wefed waa the p<OOIem

01gellIng OSl resoonses. I w,ote aboul it,
and l rom my atat ist ica il has appeared
thaI amateu,. In d,l lerent countries a'a ' e­
plying in dilla,enl ways, II you wor-k an HB
station, you hava 71% chance 10gat a 'e­
p ly In a reasonab le amounl 01 time. If's Ihe
same lor a PA, bUI II goes to 68 '~ 10 ' a JA,
lIalians do 1'\01 ' epty very much 10 o l her
Ita l ians (on ly 31% ) buI lt'Scertainly dille.·
enl lor- US $Ialions.

Looking at ott\ef'a, you can _o,eal d i f·
lerences: Y2-70'IIo . LX -54 '11o . OK -56'11o .
SM-SS'4. YO-~'4 , but 1oסi< al TG ­
0 '4. 11-10'4. YS-O'llo . 6Y-0'llo . CO­
7'110 , HP-8'11o , HR-o'llo . lind JY-0'110 .

AA l lNTERN ATlONAl CONTEST

DATE; From 1600 UTC Satu,day, May 18. 1985, to 1600 UTC Sunday, May 19,

""Wo.-Ill ama teur radio m ust con tact It alian stations InchKl ing San Ma rin . Val i·

can Ci l y. and SMOM.
CLASSES: Singl. operator- CW, sing le operator SSB, single ope,alor- Anv, sin­
gle operalor- mi.ed mode, mUlli~"or single TX, SWL M ult i-ope.-al or- . Ial lon
can use all modes (CW, SSB, RTTY).
BA NDS; 28. 21, 1., 7, 3.5, an<Il .8 MHz
EXCHANG E: RS(T) . aso number start ing with 001. Italian sl alions wil l send
RS(T) . aso number . two let,,,,, {.PrQ'tince ~

0$0 POIN TS ' For- Eu.opean sla tion.. 2 points lor 8'iOlry aso with lin lIa tilln sl.
lion. For- EIlIa·Eu,opean: 4 points lor- every aso witll an I s ta l lon.
MULT/PLIERS; 1 multiplie, lor eVilry " prov ince" pet ba nd. San Mllrino, SMOM.
Vat ican City , and Ihe memorial Ma reoni slations IVtn M and IY4FGM a,e lIdd i·
l ional mult iplle,s.
FINAL SCORE: The sum 01 QSO polnls from au bands limes the aum 01 Ihe
multiplie rs Imm a ll bands.
LOO: Must conlaln date, t ime in UTC. band, moda, Call , e xchange, sco,e, and
new mui llpllflf, Use separala logs lo r each band

Include a .ummary- sheel with YOU' catlsign. clast a t IHIrtlcipation, OSO points
and "",It ipllers on each band. and fi na l score.

Don 't for-get your l ull lIdd,ess. yQI.Ir no lIesc.iption, and you.- commenlS. Log
"""s t be maIled wll h in 40 days lrom the end 01 contest 10: Giorgoa Beretta I2VXJ ,
via S<.::1ea.a 24. 2013!> Milano, Italy, or- Conlesl M~, cJo ARI, vi ll ScilI,laW 31 ,

20124 Milano, lIaly.
PEN ALTY: Log wlthoul a summary sheet and .. decla,ed score ....ill be used as
control log. A cleelared 5<:OI"e 5 petcenl mor-e than l he aclual score means dis­
qualification.
AWARD: Special awards wi n be Iss ued 10 the top liye 01 every class 01 parl ic i.
patton. A eer uueete will be awarded 10 the l OP acorlng operato rs in each country
and 10f each category.
WAIP; The Worked All Ita lian Provlnc" s Award Is issued to a ll amal eurs for con­
IKIs with 60 ll illerent p,OYlnces. Th l. will be issued upon .. w, illen appllcilllOl'l

in t l'le log and .. separllte l ist 01Qses l or- the lIwa,d. QSl ca,ds a'e not 'equl,ed
for- con test Osos. Thank you lor- YOU' participat ion.

RAOIORIVISTA

It 's lhe name 01ou' national ,adoa~

A AllNTEANATIONAl CONTEST

II you like to work cor aeete and 10 '
awa,ds, hera is something lor- you. the lI al·
Ian eeerest Is becoming Interna tional and
is oHef;ng you Ihe possibility 10 get tl'le
Italian Prcwinces Aw ard. See delai la in tl'le

",.

ITALY

I

An ID7 n"tiva willlc/le3 w/lile 18YUZ ."r;s18TSL Ifigltl)eteC l a",e""e3.

of his corresponden ts, but II he ia not Jok­
Ing Ihere "'I! hund,eds 01 t , 6, and 7 call­
Ing. Wish I could do something lika that!

BUI you Clln wOl'lc I ..,. Pac lhc Coall ...ith
• ,im ple sloper. II w• •• surpri se 10 a local
ON mlln, 12CZ, Ihal 1'18 recel'l8d the ,eply
01 SI f!\'ll AAUJt wnile caUlng CO al 1OO!l
II w.S 1500 lITC tne "rat 01January; SI....
has conll rmed he was "'OI'lclng yi. lOng

PiIItl'l and passed me ", isr.es l or- • happy
1965. II was a nice con tacl l or- 12CZ and •
nice aurprise lor- 12MOP.

"" rIO ""'broS/ 12MQP
V~ SI,..,."., 13
21(129 Mila no
lIaly

EXPEDITIONS

Recenl mont hs and the summer o f 1984
have l oon a lot 01 activities ' ro m Italian
amateurs. As we do not Intend to bother
you 100 much ",i th stories l hat are more Of
leN .Iways ttle sam• . we will only show
)IOU PiClures. They w ill give yOOJ a beller
idea ol lne llItuation.

Fi.s. , lhe 101 e.ped,11OI> and Itle phOto

01'1>8 job 01 mounting the anlennall. leU
~ an 107 native very inl_ted in wl'l.1
wal Ilappenlng on his isl, nd. The Oillef

two. much more in'lOlYe<l in Itle job. . r.
18YUZ and 18TSL Th. CSL eafd is o f Ihe
120MK and 12NYN expedIt ions 10 ILl. e st,
carda fo. ILl and 4UliTU vi, 12MQP. In any
case. all contacts h.y.. a l,e.e1y boon ceo­
!Inned vi, the burea u and lne first ones
eeot to the ARRl hllV<J bMn the OfIfIS 10 '
many contacts we had w,tn t ile States on
40 meters, the only b,..'" -.. Irtf! propa·
gallon was good.

PROPAGATION

With 'en met,,", aead and ""een very
noisy and clOSed 101 mosl 01 the day. the
trattoe 10 l he US is now dl""ed to twltllly
met~. BUI tnls band closes yery early
during winl er and Ihe only pollsiblil ly to
have some acllyity alief 8:00 pm is to go
on 40 and 80.

While 80 is preterred tor local traffic, as
wa ara IImlled 10 the use ct a Smlln port ion
01 it between 3613 and 3667, 40 melers is
mo<e ' ui table tor- DXlng. Beautitul p<opa.
gation .... been toond during the Chris l ·
mat PtOO<l betweerl OJOO and 0100 UTC
",'11'1 a 101 of alalions t,om zone 3 coming
to Europe il h siO"l'la Sl rong enough to
wor1< them ilTl a aimpledlpole. I do liYe in

a llal and use a simple dIpole, bul II l ew
hund,ed mete's l rom he,a a good I.iend 01
mine, Massimo 120M K, l or- wllOm I am the
a Sl manager when he goea on an e xpe­
d ition, has lusl mounted a 4-element KlM
mollObander 10' 40 meters. I hllve o ften
SlOpped In t,onl 01 his QTH 10 give a look
10 the monsler. bul leI me aay Ihal i l does
nol seem to be so big on lop 01 an 11kne­
ler lower l hal ia on lop 01 a l().s lor-y build-

''''The results lrom Ihis anlenna, with l he

helP 01 a Henry 3K and tl'le ON $kill 01
12OMK. are imp<essiYe.1 do not copy many
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V.", Halg ZL4JN worlrs another JOrA s ta llon f rom SI. Palriclrs Hall, DUnediff. Lls lMllflg
In a,. l<ylle Fraa., of SI. PatrlchOuldes l/e ll) IItd Nicholas MacK«:hanM of SI, Pl/rlCl/,
Cubs. (Phof_Otago Oaily TImes)

rays t>e has do him very pIOV(l••nd provide
NZART with an excellent Monllorlng se­
vice ltal ion .

JOTA

Also from lhe same luue of Bre.II-ln ia
InlormaliOn on lhe Vt'" Scout Jamboree
On The Air from Jim Parnell Zt.2APE. NOlI'
tiOnal Clfganizar for tt>a Scout. In ZL

The 2711'1 ,"1_11Ona1 seout J amboree
On The Alr was hekt _ the' ........ end of
2Qt21 October. and as 11 was a long holI­
day weel<end In N_ zeal.nd II was nol
au<prislng that Scout CIfTICl$ _ 10 I'Ia",
I)een the main lu tufa of JOTA t"'i' yea.r.
Also Labor W_ end. t.... weekend eee­
cerned, Is conaidered t'" I tIII 01 the
camplng anson here In Zt.. ....... lhoug'"
tt>e Wlllther I. aomeIlmn a lillie .uapect
10 ....rly in the season. The weat ller thi.
year was fair ly kind lor t'" lwo days 01
JOTA, a lt"'ough the holiday Monday was
not too gOOd.

Oesplte genarall y poor band cond l·
Ilon a. Ih&fe war. many gOOd con tacta,
and being abla to work right up to mld­
night on Iha Sunday was I bonua (no
school Ihe n" xl day bec.use of the holl·
day). In past )'flar., the CUlling 011 01 the
. c tivity a t mld--<f. y Sund.y. whilst the rest
0 ' the wor ld was in lUll awing. always
seemed. pily.

Some band O(lenlngl allowed • 1_
eontacts wll'" Europa, 1'10.. . . . , moat o x
was wit'" countries around the Pacific..
The aggregate ecore of countries for all
~ Zea land stationa was only 20% o f
OXCC.

To get an electrically quiet .r. Hugh
ZL2BHK went deep InlO the' hm. 10 the
_ I of Upper Hutt. Wellington. wll '" an
FT·l01, 150 SeouIa. and ">aU Ieeoerw.
Spuming lhe luxury 01 In engi.......lIema·
lor for ~. (actually he di4nl like lhe
COlt 01 gat for tt>e 48 houri fUMIng. gas
pI......tly being about $.t OO par gallon) 1M!

borrowed tt>e ca, balter;es 01 every vehi·
ere in sighl or which vllited tt>e Camp. As
a result, puah-startl became lhe norm lor
s larting the vehicles agalnl

II was good 10 be a ble to meel cece
again so m.ny Irlenda 01 p.st JOTAa. ee­
peclally the Rarotonga n SCouts al ZK1BS.
Th!!Se boys fOUnd themselves In great d.
mllnd by JOTA s ta tions everywhere, AH er
36 hours ot opera ting from Aafol onga,
they h.d medfl57 cont.cl., and _re evfIn
, bI. to use the if natl", tongue when work·
ing Zl2AVZ at a camp near Johnaonvllle,
near Wel ling lon , as. SCOUlleader at Ihat
Cllmp was an ..pa trlate 01 tt>e 1.laflds,
Throogh him, lhey told the N_ Zlaland
tIoys one of t'" legend. aboul how the
Cool< Islands came Into being.

The .nlenna II lhe Jol'lf\lOfl'lilia Camp
per10rmed wefl-., II ahoul(t when aup.
porled by a SCout-construclfICI lower
I-Io,,",.e•• lhel r beal OX was a JOTA st.
liOl'l In Venwuel•. Ufl tOl1u.....tety lhey
missed lhe openinglnlO Europe.

Varn ZL4JN. operating at tM SI. Pal­
llc:Ir.a Scout Hall in SI. Kilda, Dunedin, IIad
a visit from lhe local _PJlpar, lhe
OIago O.lly rimal; see photo.
E~ J amboree On The AI' la. in iI, own

way, . uccessful. In Ihat It g i_ SCouts
.nd Guides -...rho are t.klng pa rt an oppor.
t unUy 10 ''''are Iff the ir inlernatlonal
Irlendships Ihat ,fe ba.lc In their mcwe­
menta. Theae opporIunilies are all too lew
bec.use 01 time, coet, . nd d llt anee lac ·
tors, laclor. which la rlilflly disappear with
the aid 01 amataur r.dlo . J OTA .Iao Inlro­
duces Scouta .nd Guldaa 10 the hotlby of
amal8Ur radio with the resu lt that aome
will gai n their own amateur IIcen. es at
aorne t ime In the futura . The expoaure can
be only of llanelli to amal eu' r. d io. wI'IOM
HgreylngH merntJel.hip II o f concern here

'''L
HOW&'Vfi, lhe now·and-again colnc'·

11'11\ II a Hawlell·Packard audi o s pec tfum
ansll'lar, Tracking lelt In Ih. photogfaph,
nexl Is t"'e SWTP 6809 compuh"r wllh lIS
twin disk drives, monllor, and prin ter. This
unll I. used for record handling . nd aor l·
lng, etc., bu t slowly ~as aolt wlre I. wfll·
ten) fflCl'Ilng into algnal lnalyal•.

To lhe tell again Is lhe main tape I.
corder, uled tor long pel'lod moni tor·
Ing-ot""" recorders Ire In the dra_.
undel the bencf1 and coupled to lhe I.
eel The " at-looklng objecl In lronl of
t ta.pe 'ecorder' II a BurrougIIt FAX ma-
CN modified for 60, 90, 120, 180. 300,
and 360 rpm in 811"'" AM. FM. or ccm
model. h .110 comes In I'IandV lor chad<.
lng on the weatller. lefl agail\, I. I....
TONO 91lX1E with ita PSU and moni tor.
l'hil unil I. ~b1y uled more tt>an any
01"'" Item in lhe al'lKk, "DeCI.lly on
eommeoclal RTTY. Next I, the V_ FT·
107M with Its ...floua auxiliary ......ta. on
10f) 01 which is. Dymek auello llIl.,. Fln.1­
Iy. to lhe le ft Is a wide (vef)1band FRG7 ,.
ceI_. Nol shown !they didn't maka the
lenl angle 01 Bob'. c I ".,."a wide &nought )
la lhe heqli&f1cy-meaaurlng d"PJlrtment.
Undar the bench I. a Mareon l HF d ual
beam scope. used mainly lo r Ihe detarml·
nation of "sl rno-sync" problams with h.r·
monic and apurlous RTTY algna la.

This assortmentla fed w,th a modest ar>­
lanna array conalsting ot IW(Hllement
QUIds, longwires, dipoles. etc. SomI phaSftl

8eYerage antennae a re under conatlUClion.
Unlor1 uf\ll tely. OnewhefO ~whera Bot> livesl
does 1'101 ha .!! .ullicient Ila t land upon
which to .,ecl some ....,.. aopfllstlcaled
apecial iZed receiving IntenOM. but the Ir·

(
,/

/

zuow
The requlr-.ts of the Monitoring

ServIce h.", dictated It>e alaembly 01 •
I lation IQUlpped to ",.ndla "",ny 01 the
noR-a"",teur algn.ls now .ppearlng with­
In the am.teur bands. It I. apPJIrent from
question. as ked I t meetings Ind on the
ai r ttlllt there la some Inte rest In t"'ll Ita·
tlon. ec, for tl\Ose readers w"'o e njoy I
viall 10 Ihe othar gu y's shack, here I. a run­
down on the ahack al ZL6IW.

Tha "grllt hulk ing beast" on Iha rlghl
In t"'e phol og raph Is a M. rconi HF epee­
Irum anal l'la r: those aspiring to Olymplc
"g"'t-ll fting events ere welcome 10 tr. ln
on ""is one-Its weig hl II 305 pounda. On
thl tOf) of th.t Is • modi lled Pye VHF r.
ceIver, uMd for checking the 2-meter
band. Below the beaSI I. a Dymek scan­
ning r~-0.5 to 40 MH.z_and und<!W

tlCt with non..mateur lIatlons IntrUding
Into our ..c lus lv. sectio ns of the banda.

Bot> I. ass isted In his monlloring work
by . ....eral ZL ama teur. who ' egula rly
monitor lhe bands f,om their home OTH.
and forwafd written repoct. to the Monl.
torlng SeMee on a week lylmont"'ly baai •.
Our regulatory t>ody, the N_ zeal.nd
PoIt Oflice, IICOgnl.les tt>e Importa~ of
the won. Bob Ind his helpeI'a do,~
t.... rMson tor the speci.1 call.;gn allotted
10 the ollicial coordinator lor hil .... 'n In­
In... Slluations. This monlh I 1m Includ­
Ing a r.,por1 and phol:ograpll by 9CICl abouI
the ...tion, ttvouglt the COUI'tety of BtNII·
In, NZARTa montllly magazine. The phol:o
II of the operlting position, and the IiJN'
II dMefitlad In the lexl.

"lel'''I. There are nearly 800 5wllde$ In
MOl.mbiq lM , Mo:zamb lque does ha...e •

' . ltv l,lo n IIta lio n wh ich broadenl. 4
1'IOu" per weel<.. only on the weelc.en<l. In
Mapu to , many In dividuals can fee 81Y8

' I.Iotl.lgnal. from 3D6 or ZS.
T local e.palriate h.ama ha-e joined

togethe, ,nd created It•• Ma puto In·
'8.""lon,1 Ama' e ur Radio Assocl.tlon
IMIARAI_ The chief goIll oI l.llARA i. to get
...".,,_ ,ldio ,eestaDli5hed In Mozam­

biq .... Our l i~l ll""l speaker a l our II..,
IT\Mling was Mil"-i ro Ferrei , . CT1BF, the
d,rector 01 ' he Int&lTl8tionat o;oope<.hon
bu..... 01 lhot Por!UllueH 11I 1 ~ commtm~

c.tion••ull\Ori ly. His feeling "'iII' Illal the
ou tlook lor ,he relurn o f amateur I. dio to
Moumtllque Is very 11I"Ol'able. Oth&r indl·
vidual' who ...&fa ptlliJenl also sha.ed h i'
optimistic vlewpoint.

Anothe r guest Wi-. Ed ua rdo da Motta , I
Porl UlllMH 1"1"""10< 0 1 1I1eclro niCI wOO
II employed at Edu erdo Mond lane Unlve••
,lty In Map uto, H8 was very lInthusl811llc
.bOul Ihe poss lb lHty of reactiva ting the
c lub a ta tlon a t the unlveralty, He waa
aho wn ao me re ports of t he a c t iv ity
at BV1PK and VllBGD and he w" 1m·
pru Md.

Amate ur radio exlats to se....e man kind.
and a challenge ..Iats right htlre in M~

umtllque. The Intemational amateu,·
radio Irata m ily could help provide Ihe
aqulpmant and technical materials to aa.
IIII the country In re.liling Ita amtlitious
l/OiIl ollmCllO¥l'd teleeOmmunlcalionS.

MIARA il planning. DXpedltion to lhe
Islandlof Juan de NO'O', and Europa du'·
Ing lhe aummar of 1985. (Thia II the ...inl.
of 11186 lor us In lhe southem hemilphera.1
The aciantlfic allache a t lhe Freneh em­
bany here II proriding a"iatanea in lhe'
lorm of land,ng permits and licensing-..d
translation. Kjell SM7D.ZZ ownl a 40-1001
aailing crall ldon't u k /T08 what kind It il;
alii know IIth.t II floats) and he I. Willing
to provide lrana;>o<t for us. We are '.
INlching the awesome logiltic,1 cree­
lem. Inherent in such a ventule. The
iallnd. haVil no pol.bla water aupply 10
we mull c.rry our own, and that will be 3
ga llon. per man/day, We mUlt carry our
own elect, lc.1 power , We d iscussed tak.
Ing along a ncn-trem to ass is t. bul du a to
me aupply problems wa decided to forago
Ihla luxury. I hava been advised that the
greatest need ia lo r 4Q!8O.matlf ON and
.Iso that 160 I. n.eeded as w" lI. We will try
to tailOr QUI schedula to meelthe grealest

".,
I will be trave ling to Oa'flon lor the 1985

HamYention.1 am I'>opelullhat amateu, I.
CliO will r..ppear in Mazamtliq ue belore I
make 1!'Ie !OU/T08Y·

NEW ZEALAND
D. J. (Dea/ Chapman ZL2VR
45~ Ken/>8dV FkMdN.""
NewZuland

I<la OIa IfU I ,",OtH,O<I. In a pr....iou. COl·
umn, I made mention ol l!'le unique ZL lIa·
lion , Zl&IW. the NZART Olilcial Monllor·
Ing Service . ta t lon operaled by Bob
Knowles Zl1BAD , of Tuaka u, near Auck ·
land. Bot> I. alao the IARU Rflll io n III Mon l·
tOling Se lce Coordinator. as we ll a' the
ZL coordl lor of ou r Intruder Watch aero
vic . tmonilorlng ......Ice~

Thot 'DeClal call .lgn, ZL6IW, I. not per.
mltled for normal use 01'1 the amaleur
banda but la uled ",,,,,,,"Iy to make con-
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We just struck gold with a miniature. high qual­
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD·I will decode
5040. 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled. single
chip DTM F decoder that works great in bad sig­
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches
and it comes with our etched in stone, legendary.
one year warranty.

Instead of sift ing through the field . .. search­
ing, use o ur super quick one day delivery and
cash in on a rare find .

"When You Buy, Say 73"

$59.95 each

COMMUNICATIONS
SPECIALISTS

426 W. Tafl AI/e., Orange. CA 92665-4296
Local (114)998-3021 • FA X (714) 974-3420
Entire U.S.A. 1-800-8.54-05-17
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AM HELP

M. Mco.nla l W6FGE
940 T.mple SI.

San DIeQo C'" 9211M1

I need any information I can gel on a
MonsaIlto 6olOO A OKIlIoecope. I will glad­
ly pay copylng charges.

John"""-- NTGGO
PO IloJlll&$

Shelton W'" M5M

Swedlall folk, unless lhe lide 01 battle
c llanged!

the city 01 Slocknolm wIlere "- w. a _
pIored by lhe EtIcsson Radio Sysl_
AB. On the radio, he was mostly on the
8O-<neter band chanlng wltll loc&llrIend$.
0Ihe< Inl&leall Included Egyptia n IlIltory
In which he wU notably knowleligNble.

SSA .nd II I membefs till... lost • dedlCal·
ed radio a mateur a nd a good Iriend wtlo
_ will be lorgotten.

SS'" H"'M FESTlV...L

This year Ihe SSA Annu.1 Me mbership
Meel lng will be hQ$ted by the c lub NS RA.
NOldvestra Skanea Rad io.m. tole r­
S K10 0-ln the town of Hel slngbOrg on
lhe liIsl weel<end of ~l. HelslngbOfg I.
one 0/ the pons wnen you are ....,;ng
Swoeden IOf the Eu<opean conti..... ...
ferry t.kea you 10 HelalngOf In Denmtr1< In
hal l an hour. This teellval will be. _ rI<.
abl. one. Heilingborg celebf. tes ilS
900,.... aMi_sary. SSA its ElOIh, . nd
NSRA Ita .cotll. With a ll the alt r.cllonl
NSRA is pl.nnlng for , th is wi ll be a great
weekend lor .11radio amateurs gett ing to­
gelh&l, 01 which many certainly will be
coming from neighbor ing Denmark,

WASM..cl "'W"'RD

This a w••d Ie oll..ee by t.,. SSA
(S¥erlQe!l Sandareamatoref) 10 celebfate
Its ElOIIlan~ In 1085. The awtrdl.
a vailable to all Ilcel lid .ad;o amat_.
and SWls. "'I contactl betw.., J.nu.ry
1, 1965. and December 31, 1965, are valid.

Requirements:
HF: European .pplleanta l houkl WOr1<

one s tation In each 01 the 25 Swedilll I.n
lcount ies). Non·E u ropean a pplle.nll
should work one I la lion In each 01 Ihe
eight SWedl ih call .,eal (SKISlISM: 1, 2.
3. 4, 5, 6. 7. 9).

VHF: "'pplln nl s should won. one sta·
lion In MCl'I of lhe ",gilt Swedia/1 call
. reas.

Contactl 'tie sat"lIte a re Ya lkl but not

contacts 'tia actl.... repeallQ. Efl(lc)rae.
ments .re .vailable IOf single band . nd
single mode.

SPecl81_1""klns counl .. lOkers
a nd e.aet'I one may replace one missing
Ian or c llil . rea .

The awa rd la free 01 cllarge, Vefil led log
entry is to be se nl 10: W...S M«l "'ward
Ma nager, Bengl Hogkvlst SM6DEC, Bla·
b. rs t lge n 11 B, S·S<l6 00 Kaf lsborg ,
Sweden.

Swedishl.n (counlies):
A (S"". SM5) 0 1SM6l
B (S"", S'"'51 P (SM6I
C (SMS) R (SM8l

o (SM5I SIS )
E (SM5I T IS )
F (SM1I U (SMS)
G (SM1I W ISM41
H (SM1I X {SM31
I (SM1) Y (SM3)
K (SM1I l (SM3)
L (SM7j AC (SM2)
M (SM7j BO (SM2)
N (SM$)

TnlS 1$ no l lecI>nic.l. but ~heless
some thing Illis Ilam neecll help wilh' FOf
ye" a , an Old a nd Ineompl"le jing le has
trultr.ted me -I wo nder II any of you
reade rs can hel p comple te the mlsllng
verM I ?

TIM f nlX/sand Swedes
Ct.wlecJ r"rough rhe WH<Is
Ar the belt,., 01~"'gen.

< W"a, goes "...,>
Pursued by .....N~~n'

I WOUld be surpriMd 10 hear 110m any

preli x xx. The owners 0 1current calls may
keep lhem II they like.

Following the f'rsl two tellers. _ w,ll
h8ve • number tMt c:onespondS to the
firs l digIt of the poslal code (except lor lhe
ann In the A.zore-I. CT2. atId Madeira Is­
Ian<U. CTJ. whe<e the numbers .,e the
same). H.ml in Mac. u h.ve a lready had
the XXi ca ll 'or some time ,

The Portuguese R. (1JO AmBI"u,'S e./I·
boo. for 1985 was d lttr lbuted Iree 0'
c ha rge to all licensed hams in this coun·
Iry. llh.ppened last J an ua ry, On this proj.
lIC l we re Invol ved sever.1 "' ssoci.t io ns
(sucll as Il'\osoe lrom Be,ra ... rta. AInador. a
Sin".. Eat OriI• • nd Algar.el, some pm.,e
companles. atId, linally. lhe toeal i1dmin­
latr.tlon wflO suPPOr1ed the mail charges
.nd ga... lhe updale addresses !of the
C./lboo• . Tile ed il o r la Ne ls o n "'lvea
CT1MV. In tllis usetul book .... lis ted alt
t he ' as ide nt ha ms In P o rl ug a l CT1/4
(mainl.nd), Azores CT2, and Madeir. CT3.

Wllh e llsy accel s 10 microcomputers,
Ihe two mOdes a t RTTY s nd SSTV are nol
81 compl icated 81 th ey wer6 some yell fl
ago. (NO one could lleep whe n I had my
old Te letype Mod. 15 on rllCeiye mode­
hI.)

So, In tfle OX frequencies,~ may hear
a 1_ CTs on RTTY .nd SSTV, using ml­
C<OCOll\PUt~ and Interlece-s. The moal
PQPUI.r computllf that _ h.... Is the Sin­
clair Spectrum (asaembIed he<ej. btlt we
atlO Il.... Ifle Or;r.gon, Tex." TI99I4A. VIC
20, and Conwnodore C6'

I've Jus t received.n InterliitCe AIR· l tor
my C6', a nd I'm r. ther .cll.... too. If )'Ou

hear me, g lV<! me a call a nd I will buy yo u
a drink when you come over to PorlugaL

That's a ll lol ks , until ne~ l mo nth .

SWEDEN
Ru", Wande SM«;OP
Frej.v.gen 10
S- 15500 Ny.vIJFns_,

SMSLN_ SILENT KEY

M.rtln Hoglund SMSLN died in Slock·
hol m on Oecembe< 21, 19lW.•tlef • ,_
monlhs of Illness.

Ma rtin devotedly atId 'fOIunlartly did
mollt important WO<l< for the Swediall
.1IdKl _ leurs. During the last 25 .,........
he waa • al.1t~ of the Swedish arn­
. Ieur rldio league. SSA. OYer lhe lasl 20
years he was in charge of both lheSSA of·
IIOe . nd the league'l finances , This WO<l<
II not very gla morous bu t of the Utmolt
Import.nee. M. rtln did a ll Ihll work for
SSA In his s pa re lime,

M.rtln WllS born In 1920 on the Island of
Gall.nd (SM1) builived moe t 0 1 his ilIa In

PORTUGAL
Lull Migufll da Soun CUUE
PO Box J2
S. Joao do Ealo,lI 2765
Porrugal

HI fo lks !
Our toeal administralion flU been pro­

mo l,ng periodic meetings WIth a f_ ham

"SOC'Slionl in wtlIdl ..... dIlQII d_
era l In t....ting malt.. lor tne ham ser­
\'Ice In gene<al. During the put monll'l$,
Ihe lubieclS discussed we re main ly
around the VHF and UHF repealllfS. con­
side<ing Ifle IARU ...commendalion•. The
commlttee tool< InlO iitCcount t"- de'iclent
cOYe<age of tha ..istlng le pea l" l : In or_
der to clear this complic llted syste m, we
shOuld have Insta ll ed more raglonai a nd
local repeaters.

Ano lher Inl"eSllng thing il tile Issuing
0 1 callslgn. In tile lulure, TIl&y will be
gi...., accOfdlng to the categofy of oper­
. to< as well as lhe li";ng .,.... Of postal
code. Fo< example: Class "' - plet ix ca.
Oua B_preflx CR. Class C-preflx CS,
Class O-prefix CU. lind Macau (e~ ~,

The Vice-Pfeeldent 01 PRAA In charge
of Ofganlzellon ma.ttllfS. SP4BBU, hes re­
lIignoId bu1 he continues in the Presidi um.
WiklO< Chojna<::ki SP50U took __ t"­
dul ies of S P4BBU.

In the tall repQf1 lhe d lllCUllionl .boul
the adoption of a new I I.tule of PRAA
_e mentioned. Oebal....t dlst rlcl ceo­
vent ion. 01 PRA.... expressed posi tive
opinlonlof the ex isting lIaM•. HOWflYflf,
th e Org.nlzallon Commission of Head·
quarfers 01 PRM put forward .n Initiative
ollhe s t. tute modl llc.lIons .1 • "-tlng
in J uly, 19lW, lor lal'" action by tfle Na·
tl~1 eong,o-eaa.

Or.fts of a new 0I'lle< of the Minillry of
Communications relatlye to amateur
rlldKl', c:ommunicetlonl .....-.c. atId new
dinlCtions of State Radio Sufw,il tance
... d itoC' It Hd . t t"-~Ing of Pleskli­
um of PRAA. Rolfmr,rks on lhe documents
__ ...t 10 Legal [)eparlmenl 0 1 the Min­
Istry 0 1 Communicat ions , N_ hOpes or
new , tresl ..7

District Verllication Bot'd. ended their
ac llvitie i . Till 22 J une f9&'. 4586 Indivldu·
allicenaes(60% of numbtlr lrom belore 13
December 1961) and 410 permissions tor
ctub Il al klns l50%) _e handed CNe<.

FQmIer I\ams thaI a m ... a t a d«:lslon 10
relum 10 lhe e ther mull lubmlt an appn .
eatlon.s II making aI~t fOf the fif'$t
lime.

Aft... . time lag of _al years. lhe In­

lerdeperlmental Club of PRAA In Jaro­
sl.w OIgenlzed the s ixtll m..tlng of P0l­
ISh r. dio . maleurs. 110 PoIllh h. ms trom
dillerent parts of Pola nd, ma inly prize win­
flflf1 of th ll ye,,'1 Radio Amateurs ' Acl lvi·
ty Da~, Could become personal ly ec­
qualnted wllh eacn olher-wlthout the
medium 0 1 r";io wavee. The lollowlng
winner , 01 Acl lYlty O.ys __ IIono<ed

with c uPS . t the ..-1Ing: J an Swllal skl
SPSMJ. Jarotlaw Plesnik OK2BSP, Club
SP6BVK from lamosc, Club SPBK.AR In;m
Rzes:tow. St.nlsI. w Sl utlgiow. S P6BVK,
HeIvyk. J.fOlWIk SP5XD, and "'ndrezej
Merker S P.(l17&-WA. The c urrent plobIemI
of common Int"'.t 0 1 PoIIa/1 hams. name­
ly orga nization and publishing d ilemmas ,
_ e placed QI'I lhe s gend• . Commodity
e~ch.nge had . gr....t vogue. Org.nizst lon
of the meellng that took plsce In July,
1964, c. me up .....ry minute. WI a n ill wind
that blowl nobody a ny good!

POLAN D
J fmy Szyrnc:za.
78-200 Bia/og.rd
8uf:;z• • 2f3
PoI.nd

NURT ANNU"'L CONFERENCE

Some inlormatlon lor the trsvellng ama·
teu rs: NZART'I Annual Confllfence ne xt
ye.r Is being ha iled by the Christchu rch
. rsa lZL.3-l.nd) . nd Is apt ly named the
GIlrdef1 City Conl",ence. The Conlerence
will coYlIf lhe daYI of our a..-n', Bi rth­
day WeMend, 31 M. y 10 3 J une, 1085. The
-.ue lor molll of t.,. teliviti" will be 1"­
Student Union bu ilding of ,"- um-aity
of Canterbury In Cl'lriSlchurcl\. FOf lurther
inlormalion, pIN.M _ite direct to the
Conlerence Commillee. PO eox 29-<W0.
Fendallon, Christchurch, ~ lNlend.
The WeMend 's .ctivlti", *1,," the
Conillfence, Include loru ms , soclsl lunc·
tions , a con...ntion d inner, lox hunls , a
mobil e rIlly, ueoedilpla ys, and a ll the lun
01 simila r eve ntl In your country.

Old - Timers Club 5O-year certi lica l"
were .....dod recently 10 Dere!< ThomllQfl
lUKB, John Mack ie Zl2JT, Gordon Bow·
man ZUBH. SI.n Cook ZL2OQ, Bill lola.
IlQ Zl2lY. Gordon C10ckllf Zll KR, .nd
Slu Murray ZlIKS: fIO.yNI cerl,lleal"
-.l 10 Ene BellIe ZL2AT .nd NQIII Gerd;'
ne< Zl.2BNI.

II is witll .-gret th., I h. ... to lepot'lthe
loIlowing Silenl K~ CMlf the past couple
of monlhS: ZlJUO, l L2JF, lLtHW, ZUIB,
ZL3ABX, and lL1"'HX.

TRANSITIONS

The first Pres ident 01 Ihe Po llih Radio
"'mllt tl\lrS As socla llon, Prol . Or. J anusz
GIOSZkowskl. died on September 3, 19lW,
He wall eleeled the Pleskle'lI 01 PRAA a l
lhe Ilrs l constltutlornll canor"S of PRAA
In Febfuary. 1030. During the lMICOfld
WOfkl war .,. deeiphefed the Ildio-<>onlrol
system of Gen'nan miUiIe$, Plof. Jenusz
G<oezkowlk l waa deox...ted witll the H0n­
orary "'wa rd of PAM, No. 1, atId tlOr' I"­
tille of Hono<ary M<lmbef of the Auoe~
tlon. The .<Chlleet of PoIiall r~1o lIf'IOi.
neeriAg, a member, a nd In 1963-1973 t.,.
Plesldenl 01 th e PoIllh AC.demy 01 SCi­
e nces , hs was .lwaYI an ally 0 1 Polilh
radio a male ur•.

The Vice-President 01 PRAA In charge
01 t llChn ic . 1 m.t lel', Jerzy Niew.da
SP1HF, ha$ dleo1"'l • ..-lIng of PRAA II
w.. decided not 10 eppoinl a"ybody to
thai post. The T~I Convntsslon of
US :::. , ..rt.. takM _ ~,ity !of
technologOcal PHlOllI!U and.- projKlI.

doww:e$ of JOTA . nd lL's Labot W....end

I. unlor1unl1te , as on these oeu.klns
.......", t"- lwo _ts do ct.sh. paf1iclpe­
tlon is mo.oel'I Ioooer tr...n norm.Il becIou..
of hoIldey ............, oommi lment•. ThIS
l'Nf. t"- n..- of Zl s tatklns w.. down
by 25% , .nd _ wilh t"- grNt I'leIp of
JOTA Camps numbe", 0 1 psf1iclpants
Wllfe down 10 . bout 45 percent . Actu. t lL
ligures wllfe .boul 104 stat ions a nd 2700
Scout a nd Guida participants . Worldwide
ligures are a nybody'l guess_lut yllllr
IlIefe were aboul 300,000 SCoutl .nd
Guides Irom 100 countries t. klng pe rt.

Ne~t yNr's JOTA will be I'leId 19120 ce­
lober, the weel<end before our N_ IN·
I. nd hoIidsy weel<end, so Illere 1-hQukl be
an Incr In Zl JOT... Ilalions, btll tl'ley
wiUIla to cIoN down ..rtier .. tM ehI~

dfen will ...... Iehool u ulUoSl on 1"- Moon­..,.
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MFJ-941D 300 WATT VERSA TUNER II

;-:MFJ.9621.5 KW
/ VERSA TUNER III

R~n,~: $229~
KW PEP (+ S10J
and match a~ feedline

continuously from 1.8 to
Xl MHz; coax, balanced

line or random wire.
Built-in SWRlWattmeter

has 2tXX)and 200 watt
ranges, forward and re­

fleeted power. 2"10 meter
movement. I pcilttlon an­

tenna switch handles 2
coax lines (direct or

through tuner), wi re and
balanced lines. 4:1 balun

250 pf 6 KVvariabie
capacitors . 12positiOll in­

ductors. Ceramic rota ry
switch, All metal black

cabinet and panel gives
RFI protection, rigId con­
strucncn and sleek styl­

ing, Flip stand tilts tuner
for easy viewing.

5x14x1 41oches.

MFJ-9&llB, $79.95, :m watts, SWRlWattmeter, antenna swltell on rear.
No balun. 8x 2x6 in. eggshell whitewith walnutgrained sides.

MFJ.945, $79.95, likeMFJ-940B wllh balun,less antenna swIte1l.
MDJ.-944, $79.95, ltke MFJ-940B withbalun, antenna swIte1l on

front pane l , l~ fN'JRlWaltmeter.
OpUlINIl mobile bl'lCklt for 94OB, 945, 944, $5.00.

/~---IMFJ-900 200 WATT VERSA TUNER
Mltchl' coax, random wires 1.8-30 MHz. $49~
Handles upto 200 wattsoutput; efficient

alrwounct inductor gives more wans out. (+ $4)
5x2x6 In .U.. Iny tnnacalvw, solid state or tube.

Operate all bands with DOeantenna.
OTHER 2lXIWATTMODELS:

MFJ.901 , $59.95, like 000 but Includes
4:1 balun for use w1lh balanced lines .

MFJ..1601D. $39.95, for
random wires only . Great for
apartment, motel , camping

operat ion . Tunes 1.8-:JJ MHz.

"'"- '-• •

--=~..-

•
•

•MFJs beI1"" ...

MFJ-949B----­
300 WATT
DELUXE VERSA
TUNER II

$139~
1+ 4) Vl na

TilHI' II . Mltchea Ivery­
tl'l lng from 1.8 - Xl MHz,
coax , rarccms. balanced
lines, up to mw out­
put, solid stale or tubes.

Tun.. DIIt $WR on dl·
poles, vees. long wires,
verticals, whips , beams,
Quads.

Bull1-ln 4:1 balun.
mN, 50-0hm dummy
load. SWRmeter and 2
range wanmeter (3l1J'N
and »NI.

I position Inflnna
. wltc l'l on front panel, 12
position alr-wound In­
ductor: coax connectors,
binding posts, black and
beige case. 10 x 3 x 7 1n.

$99' S MFJ'I ,..... N1llng tu"" I*b In ,"my of ... tutu...
• NIWstyllng' Brushed aluminum front. All metal cabinet.

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

Haw Inllnnllwltcl'l! Front panel mounted . select 2
coax unes. direct or through tuner , random wire/
balanced line or tuner bypass for dummy load.

NIW Ilrwound Inductor! larger more eflicient
12 poSition airwound inductor gives lower losses and
rTlOfe watts out. Run up to 300 watts RF power output.

MatChes everything trom 1.8 to :JJ MHz:
dipoles, lnver1ed vee, random wires,
verticals, mobile whips, beams, balanced
and coax lines.

Built-in 4:1 balun for balanced lines.
llXX1 Vcapacitor spacing . Black.
11 x 3 x 7 ioches. WOrkS with all
solid state Of tube rigs.
Easy to use anywtlere.

'--IMFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

$329
~ MtIt " Vtna Tuner V" . 11 Ni.ln ttIt tNtu.... you liked

tor. Including !tie newsmaller size tomatch new smaller rigs -
(+ S10) only 10 314"W x 4 1I2" H x 14 718"0.

MItctla coax, balanced linn, random wi.. - 1.1 to :ll MHz. 3 KW PEP.
!he power rating you woo't outgrow (250 pf-6KV caps).
Roller Inductor wllh a 3-digit turns counter plus a spinner knob fO( precise
Inductance control to get that SWRdown to minimum every time.
Bullt·ln :D) Wilt, 50 ol'lm dummy 100d, built-In 4:1 ferrltl balun.
Built-In 2% meter reacsSWR plus tcrward and reflected power In 2ranges

(200 and 200Cl wans). Meter light requires 12 VOC. Optional AC adapter
MFJ-131 2 Isavailable for $9.95.

6-posltlon Intlnna IWltcI'l (2 coax lines, through tuner or direct. random!
balanced li ne or dummy load). SD-239 connedors, ceramic feecl-lhrougns,

binding post grounds.
alluxil luminum low-prvfIle cabinetwith sutH:hassis for RFI proteclilll1 ,

black nnrsn.black front panel with raised letters, tilt bail .
MFJ-981 , $239.95. 3 KW, 18 position switched dual inductor.

SWRlWattmeter. 4:1balun.

TO ORDER OR FOA YOUR NEAREST
OEALEIl, CAU TOU·FllEE

800·647·1800. call 60' ·323-5869
in Miss. and outside continental USA
Telex~ MFJ STKV

MFJ EHTEflPfl ISES,IHC.
8n 414, MI......ppl State, MS 3!712 '- --"'---_ -'

OllOERANY PIIODUCT fllOM MfJ AND TIIY IT-NO
OI UGATlON. lf NOT DEUGHTEO, IInUIlN WITH­
IN • DAYS fOil PIIOMPT IIEFUND fLESSSHIPPING)
• One year unconditional guarantee · Made in USA.
• Add Sl'I lpplngtNindllng shown In paranthtsls
• CIII Of writl tor frtt eatJlog, lIVer 100 products.

" When You Buy. Say 73" 73 for Radio Amateurs · May, 1985 91



Don' m iss our 30 me 'e r excitement.
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b4995
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\2~ 00

' 2~ 00

"'"3995

CA"

"""119 95
4995
79 95

'49~

"4~
IMo 10'\-""IMo . 0,\

CAli..,-""J19~

• • •,
liNWOOD - _ IIQ<; o( t"NOOO _ oncIi.Ia",o ....
__ proQuCII ' he ~ , ] _ all moao. .... I'$-! ...
70cm QU~ o;t"CI "'. IS-O l0 0llmooelOf 40 .~ _0
and 0 .......... , ..... __ 'og. mat<:n ,"'. TS-430S Q"'d
mo",l)eQ~~1u1 000"00"110 Ony snoc. we 01$0 1'10 ,..
.... _ II.... tlQnd·!'\..oa ' 'Q', _ lM-2'AT 0<>0 1.-.4'-AI
CAll ~OR PRICES
Kl:NWOOD sei e.aoco. 11-1000. R-OOO &. Q· l l
KENWOOD 1$4305 and TS-430S
!COM 02AT
YAESU FT203R
MIRAGE AMPS
DENIIKlN GlTlOOO '!<W F'E P IU"II '
C OM IH'A
eES S'O s,.o. SMAm Pot.ICM

SPECIAL

AEA CP.l00 INTERFACE
IMPROVED FILTERING. FEATURES

ust $369,9~ SA.ll $3.9.911
I1lADE IN 'tOUR ell. eoillo. detail.

WM. NYE MB-Y·A TUNER

ElectroOiCS Supply
1504 McKinney

Houston. Jexos 77010
Call lor Quoles

71.l-65&-0268

)g, ftIfIflO. bock lit meM",

RMI .-odtng to .)ICW, t>e~ Ih~kllng .

1'1""1'1.. voItoge cop..
un $$a5.OO SA.ll $S09.oo

NEWI NEW! NEWI

KENWOOD TR·2600A
SPARE PB·26 BATTERY PACK

FREE with Durcho.e
"we·l "IADIII $1' t5 .till "2600A P"ICIIO..

ACCIlIOlIIU
RUKE 77 0Ul0 QogoIOI __

~NO<'

''''''''''"',,.,.,...,
twwA "'l'W JATEQS
GOQOON WE ST c:ooe tapes (gteOI)
~~QCIdOIft

AlPHA Ol:UA MACe·S .....goo plO!eCIOo
AU,"I"'Ol
~. -

USED AEA 0'-. "..,. ",.... ,..,." .,. ..... •2500
I'OUClU, MA5IE'lCAIlD · VISA · COD
All p'iCel FOIl Houston. I X, e",&PI 01 noIeCl, f'rK:es I ub­
jed tochonge wjlrlOul r'IOlICe, ....bjoect 10 p'1or 50030 Used
gear I<M~ reI\.nOI!Ia ~ "'" IQ!iotiod Iemo resi09nll
....bied 10 IQleS to.

831'1"
pt·2:>9. 83'·sP
OG-176 ..clue.. 1lG8~
44CXl N mole 10 SC).239
2900 8NC male 10 50-239
826\ N male
83·.0 RCA 10 50-239
82·97 N female CI'oOIs41

A"'U"'"AS
8AllKER e WII.UAMSON AnlennO$
BUmRNUT f'I!' ·2V" ,. SO &. 40 mT',
BUnERNUt HF-.6V" ." &0 T~ ,u ' 0 ,
&UnERNUt <J<:OeSSOn81 llOel<
AEA iSOPOlE '44
"¥GA'N

""'NIfJSflfR 6BIV VElmCAI.
OJSHCllAFT A'47·H
2'~Wa NEW" 2 "'" t:JeQtn

AQ!> '~ OSCAA AAIerInc:
_ ~ 0 IOIgoo ew<:AA.FT "-'lOry

,••nee CAli
ANltCO 2mf1 ~ mag troQunl 2495
IQ.M lCT)U, .. ... 349~
IQ.M IS otwoys in sIOcI< . IQrgoe OlIO C1>Oc . '" "If. VHF, UHf.
&. 'M:lll\l) ClASS CAu.

NEW

• r;; •

I
;:

I ~ ~IIi1 I:•

•

0&8\ c_ ....•. As

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE
Hustle(s new 6-8TV shc­
bond noc vertical fixed
station onterna offers
01 band operation
with urvnatched c0n­
veoeoce. The 6-BTV
offers 10, 15. 20, 30.
40, and 75/80 meter
ccveroce with ex­
cellent bandwidth
and Io'N VSWR. Its
durabla heavy
gouge aluminum
construction with
fiberglass trop
forms and stain­
less steel hard­
ware eosees
long reloblty.

Ttwty
meter kits

I»MTK)
a 4-IlTV

and 5-BTV
ore also
ovolable.
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PAC/NET SYSTEM $240.00
System Tested 4,5 x 6" board complete

with all IC s and programmed EPROM s
personalized lor each purchaser. Re·
Quires only s ingle 6-10 volt ';' amp power.
1 year guarantee of narewarersctr ­
ware/AX.25 standard RS232 serial ASCII
at any user baud rate.RS232 HOLC for 202
modem used lor AFSK or direct to RF
equipment for FSK.

Custom Systems Custom Programming

BILL ASHBY
_ANDSON-.I

K2TKN-KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978sso.oo

i
11,,11
-"

ASCII-USAJAX.25
HDLC CONVERTER

USAlAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack­
et radio networks.
PACJNET board only $80.00
AssembledlTesled. NoICs.90day warranty
Package 01 all ICs except 2-2716
EPROMs

HAZER YOUR ROHN 25 G Tower
• Antenna and rotator mou n t o n HAlER,

com plete system trams tower in verncie
upright position,

• Safely lock system on HAZEA operates
whi le raising-lowering & normal position.
Never can fa ll.

• Weigh t Transferred drrectty to lower. W inch
cable used only for r aiSing & lowenng Easy
to install and use,

• Wi ll support mOSI antenna arrays.
• High q ua lity mater ial s & work ­

manship,
• Sa lety - speed - cooveerenc e .

smooth travel.
• Complete kit lor 50' or less tower

mcrudea w inch , cable. hardw are and .c.
mstrucncns. ~.

Haze' 2-IWi VYdul y alum 12 sq It lOi(! S2lI100_
Haler 3-SUndar d aI..... , 8SQh toilCl Zl311l ppot
Hal er OleaV'! ga ly . steel, 1~ SQ 11 IOall l 1a.G1I ppd
Ba llthrust beari ng TB-25 for any 01 acove CZ.50 ppcl %
As an altern ative purchase a Marl in t"
M-13 or M-le aluminum tower engi- i::
neeeee specafn;ally lor the HAZER ,
system, ' .

GLEN .....RTIN ENGINEERING INC. ~
P.O. Bo_ 7-253 Boon.III. , Y o. 65233 -0

' 1&- U 2-273of

EASY, FUN KIT!NEW!
New 2 kW tuner kit from TEN-TEe ends
constant retuning, guarantees best match,
and saves 5801 Model 4229 Only $199
Here's the best antenna tuner In amateur radlol

The best quality compone nts , best design , an d the best value.
- Reversible "L" circuit guarantees best possible match and widest
bandwidth -you may need to tune only once to cover the higher
bands and only two or three times on lower bands. - Finest quality
parts-ceramic insulators-ceramic inductor form -heavy duty
ceramic switch with silver contacts-silver plated roller ind uctor-
• Built-in SWR bridge shows ratios from 1:1 to 5 :1 - Built-in 2 kW
dual-range watt meter shows power levels from 10 to 2000 watts
• Handles 2 kW PEP, 1 kW CW • Frequency range 1.8-30 MHz
continuous coverage . Built-in balun -matches variety of
antennas, balanced or unbalanced, 1050 ohm unbalanced
outputs . Built-in bypass switch - 4-position anten na
selector - Coax connectors plus post terminals . Lighted linear dial
scale for easy tuntnq e Black finished aluminum cabinet with
stainless stell bail (51/2 "h x 123/4 "W X 131/4"d) - Also available
assembled as Model 229 in slightly different styling at $279.

See your TEN-TEe dealer or write for details :

~EN-TEC , INC.I ~Ighway 411 East, Sevierville. TN 37862.

- ,

5995.00
complete

PREC ISIO N
TECHNO LOGY
Dept , s. PO 8 0> 852
H, Ieoy>',IIe. .Ill- 35565
Pr.on. 1205) U6·~19

FACTORY
DIRECT

PRICING
Install It yourself

and save SSS

We lICeePl V1SAfMC.(iwe c.-~ '. h p DIIe, Sognalu<e

SPI-AO DISTRIBUTORS
Room lOS. P_O 80_ 1S38
HenOtrsorwiIle. NC 28793

Coo.~ _It*ill & fUdy ID lIM • CommItoIl quIlI;y .
~ to I'5t -ti1Il-.grt. ~. ~ tr."
·AulomiIJe tlind sw.tdlong . low km Ifld onsuIitor$ • IIindles
U!I to 2000 *il!s PEP • for ill triOsmitlers, rece;~s &
t,ansceIYer, . Tuoe, us.uaJly n~e, re-Q..,ed ·Delull cenur in·
sulatof. *'''' buill in IiQhlninR ¥ resl(lf. acceplS Pi.·2S9 ccw<
ccnnect(lf .MIy be US«l ., rt'teIle<l "V" . h cellnl for all
dass ....eurs·~ indudell - 10 ~ montY~

auar".'
~~.2O. 1 5.10 ll'letfl l56·1 2 1r_ flM2 S55 95 PI'O
!>8aIlcI.«l..a20,15,10me'letS POS') 211'.,,1052S59 95PPO

SHIPPfD PO$TPAlOl AWlYTO USEl
90 II. ~-5IU , 52 ohm coax callOli. *I!Tl Pi.-259 connector 00
each eee . Add 51200 10 abo~ puce

Satellite T.V.

For eemeiete inlo
send $9.95

• E·Z insl....loon manual.
• Pnano;t lor OUI' ....... twanCl~.
• _ 10 find !tie bon!S on .,..,.,. ....
• DHIIIf·BtOl<8f progtlll'l\. no in¥esIment. do not mi$$

!his~ mal"'''Il opponunoly
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DEALER
DIRECTORY

ROPAGATION

Jim Gray W1XU
73 Staff

GMT 00 In ow Of Of '0 U , . ,a ,a 10 ZI

EASTERN UNITED STATES TO:
,

.~. zo eo
A"G. .." .... ao au ac '" zo zo " " " "......TIIALOA zc zc ao so co zo
CAJoAL 1000' " '" '" '" '"' '" " " " ic to
.""'.AOOO ," '" zo ac ao ec zo >'......" zc co zo
' 100'.0,

" ,'AN ao zo
"""co ,

'" " " •
, ,

""._'10 (1 ac
I'VfllrOlllCO " so " so ,

" " "
, to "-.-no A'"OI;A -o " '" zc zc

u. $.1. II ro zo ro
...ne....., zc '" so ,'" '" so c

,
CENTRAL UNITED STATES TO:

AlASKA ao zo ao zo
AII"I " ' ''OA " zn ao '" W ao " " "AUST" U ' A " W W W ,'" " W zo
CA" AL 1000. " zo W ,'" " W W " " ,. ro
''''''L ANO W " zo " '" zo ,~......" " " W W zo eo zo zo_.
-~ W W W zo
...x,eo " eo ao eo , '" W W "

,
...,.'.... ' ..U eo ao W W

""I" ' O " ' CO "
, o zo , " •

SOU'''A'"ICA zo zc W

.... 1 & 11 ," ,"

WESTERN UNITED STATES TO:
.~. zc zo ac
AII"' ''T'''A " ao ac '" eo W ac " "AUST"u'. W W W zo eu co au " "CA...... ,OOl.

" i s W a ", " W W " " ".""' ...... 0 ao W W o
......AII zo t s " eo zc zo -o '" rc zo zo._.

'" zo
-~

W zo zc
~.~ " " zc zc , co W W " " "_ . .....u zo ao
I'VfIlTOlllCO " " W zo '" '" zc W " " "SOUTH A'IO ICA " ac
u. ~. 1 . 10 W
lAST Co..lT W '" " eo '" '" W

Columbll5 011
The biueot and '- h.am _ in I ....

M;d,o,'5 IN'urinlt K...,,·ond and od...

qualll)! prodo>cb "'ith "..,.. l<inR ~a) .
W 1 only thr Mol , Aulhori ..,.,;l K ·
wood rvl<o:. Unl.......1 Amalnl. Radin.
Inc . , 121lO Aida D•.• Rrynnld.......rg (eo.
lumbuol 0 11 4306!l . ~267.

Dallas TX
IBM PCiXT kill. ..pp1iN. ezpansion
produru: _ilk>.- kill lot pIl) TV.

C ATV, .. tell ite hobby';"" .Irct,onk­
proj«1 kiWapprH>tes. Mo,., Ihan 9000

puts In . tock, ...mlcond uct..... ICo.
<fucm.....Idon ...,..,...,n... tool.., audio.
a"'".".,m-... cabinou. COtnpulft' pmph­
....... "'"- .. rillP for )OU' ..... 6O-pIlllll'

..talotI: S.bol Doell........ )36S0~
Rd., Sot. lOt . n.n.. TX 75K1: 183-4_
I"'..... ,ry I .E.I.

Albany. :'<lew Yon.:
UPSTATE xew 'Ii'ORK

1:", ,,,,,,,,,. ICOM. T.....T...,. Bridon.
Cuoh<.Tafl . I..ann:>. H...u... . ARML. H) ·
Ca.in, 116:Y.". MFJ . M,,·allll'. Sroo,' aM.-l
«pJipmml, Se<ving tho amalnlr commu­
nif)-' sill<O' 1942, Adi rundad Elooctronin.
Inc,. IWI Cen t,al A....m. , Alban y ~y

12205,4$6-0203 (on< mn. w est of S ort h·
way"";t 2\\.1.

Deny :'\.11
Ser.; n~ tho ham community "'ith .
a nd .....t f1Cl"I r-nt. We mod and .
>ioe most mafor Ii ....., AEA, Astron,
A~n, 8&W, Cmheraft, Hy.Cal n,
Hustl..., ICOM, K..,...""", KUd, Lor·
-. Mi, al!"'. tdOllk.!; boob, roton..".hI<­.nd......-. a...u- houn 9-7 "1_
day thrnurh 'Thunda)'. and 9-S Frida)
and S.lurdoo)' . Rmmdr.II EIoIctroniq., ..

Londooodeo ', Road . 0....,. SU 0003!1 :
Ut-5J71.

Preston ID
Ro. \\ll78YZ ....~ 1• •11:"'t oto<'l< of am·
...... geor in,'" Intft1nOUnlaln W""' .....
llw '- pri<oo.. Call ..... for .u your b.m
......... R_ DUlributina. 78 So. m ...
r_ ID 832&3 , M Ul83O.

Bay .rM', .--ISI am...... radio ..., .
s.-..' <!r .....t &lIUI radio ... &: .
,,>ce. We f...lure ood. lCO M.
Azdoa. Y-.. T....T..,.. s.no... &: ~-

1JlOft. Sh...... Radio, Inc•• 1775A S ....
d.eole. BIYd ., Camp~1I CA 9500II.
376-6665.

Littleton MA

Factory Au. horind Dn l. , ! Y.~u.

lCO\!. T....T.." IiDK. l.: od, .-\f.A.
tarJtronia.. s.-. Full U of _

-. So""0 in Od 0... miJo.
off l ·llS. Dfto ...... A s.,pply. 7 1
M= .... "'-t, _ C DE 19720.
:J28.7728.

San JoseCA

T ho .e1i .hle ham <to", ......lnK !'J E. f ull
Ill.. of [CO M o!< Krnwood . V m ..
Dr.ke. Dai.... iIlI"'" __ Cum.
<!I T .....~~. H T........
Hy.cai" produ<b. Mi,a",," ampo., A.!trnn

P.S.• A1pho Dftta P'''''''M >. ARRL &:
);antf<lflia imlruction aid!.. Whistl...

•.da, d.t.cton, Fulll;"" of ..... lilting>,
TEL_ COM Eloctrnn;~ Commun;u_
tl ...... 675 C..... t Rd , IR!. 119l. U ttktan
MA 0 1460.~1013040.

Culver City CA
, ..... IJooctronia. 3lI19 ~...Lo Ilhd..
CuI~... City CA llO'13O. 390-'1003. Tuch
4&1-Hl/lll San n"'I1". 827-5732 IReno NY).

~ew Castle DE

Fontana CA
C>mplN Ii... lCO.\.! . o....T...... T....
T.." Min J:O'. o..w. lu""., ""'" 4(Xl)

~ produ<t. "'" hoI>b)-• •f'<'hnj ­".n,~_ . .'W<> C8 radio, l.nd­
mobil~. F_tana F.kortroni<o. 11628 Sift,..

" ..e. , Fonlol... <:A lI2335. 822·17 10 .

1 :: Possible 8O-meter openings.
• :: Check IMIxt higher band.

G:: Good, F = Fair. P = Poor.

D EAl.ERS

You r company na me and message ca n
contain up to 25 words for as little as S150
)'ea rl)' (prepaid). or $15 per month (pre­
paid quarterly). /1;0 mention of mail­
order business or area rode permitted.
Directory text and payment must reach us
60 days in advance of publicat ion. For ex­
ample. advertising for the AuJtU.q '85 issue
must be in our ha nds by June Ist. Mail to
73 Magazine . Peterhorou~ l"H 034.58 .
A~: /l;allC)' C iampa .

MAY
i 51.!'< ~ n..E lf--weo:2-THJ~3 FAl i 4 ·SAT-

Is 6 17- '8 Gg _ Gl1O~11 F

P --!l G G F ~ P-F

19 20 21 22 23 '24 25 =
L -!l ~ ~, _ F G _ G F

26 ;27 ,28 ,29 30 31
I PI F I G I G G G
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Hi Pro LB·VHF·UHF Repeaters

TRANSMITIER AND RECEIVER

'UF 'T m
J

I

NOW USED IN All HI PRO REPEATERS
--~.
~ .

Maggiore Eledron.lc Laboratory

590 SNYDER AVE. TelEX: 499-0741-MElCO
WEST CHESTER, PA. 19380 PHONE 21543&6051

USE THIS IIE<:avER
TO-...cf:T>lAT
TWJ· f$OME llECt/'I'flt
._~

-~

.~~

THIS AEalYEllIS TME
_ cw TME AEPU.1VI

-~~
sa.. '" oIICTIllN NElOEO
FOIl fHI$ T'rP'E OF
SBI\IICl! £XCV I " NT
SENSITMTY. STAlllftY
~,~"DJVSTMllE

"OWER
oerwr

l.P TO !o WAns-­~"-
--~

HI PAC! fIl,,\NSMfTl"[JI

DE5lGl'O£D fOIl IlO'£ATEJl

SEll'o'ICl: wmt £xcv' FNT
......... I1A81JT'f.

• ......"DC IlE.JEC'IlOO<

, -~---

Hi Pro

ASK ABOUT OUR NEW COMPUTER
CONTROL SYSTEM, AND MICROCONTROL
AUTO PATCH, AND REPEATER KITS.

BASE (2) SYSTEMS
2534 Nebraska 51 .
Sag inaw. MI 48601
Tel.51 7-777 -56 13
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M UFPLOT t$ being used b'f' am at eurs from HONG KONG 10 BA GHDAD. SOUTH AFRICA 10 ALASKA. by
sa,lor5. oommer '(lll compan '8$ and people w ho know the need of propagat IOn foreeaSllng at Its best

MUFPLOT Will give vau HPF. MUF. FOT w ith LUF plus d'S lance and be.fln g ,and t,mel 10 any ta.get
You cen seleetover 400 hsted ta rget s byDX or ARRL prel,~ . lat / long . o r sta te The datilbasewili let you ent er

target dille by what ever you wllnt to call ,t and you can ch an ge it enyt ,m e
M UFPLOT w ill keep track 01 the Slat ions you have w orked for WAS. OXCC or lor any oth er award
M UFPLOT g'ves you a video graph land/ o r tabl e) and printer d,sp lay of band cond,t,on s. lA spec"l OX

funC'llOn leiS you see w orld cond'tlOns. You select Ihe number of and IOClllOons YOU want l Band cover age for
the C·64 's 610 J()\IlHz vodeoancl less then 1 to morethe n 3QfJIHz pronler The APPlE rs 2 to 34MH. You emer
your QTH lalliong only once but you clln change '1 anyt,m e

Propagation by Mufplot

22

10

1'0: OH • n I'U.A:iD- AOVANn:MI DXCC
IlE ARlN~ : 26 DATE: 6.20 TOO:: EST
RA.'ir;F.: 4005 nJJX : 120 PLOT: MUF

30 • • •••• . • •• • • __ •••

26

6

T 07 09 11 13 15 17 19 21 23 01 03 05 07
L 00 02 04 06 06 10 12 l~ 16 18 20 22 2 4

,.
I ) denoles l or Ihe le-64) only
C·64 MUFPLOT V2 d,sk only $32 .95
APPLE MUFPLOT d,sk only $37.95
North A mencan orders add $200 for S I H all others $5.00
VISA . M e.. personal chedr.s IIccepted
APPLE i. the trMk m.... o f APPLE ComplI111t Co.
C- 64 it! a trada m.k o f Commooor. Co.

________________.... MUFPlOT if; a "ade mark o f BASE (2) SYSTEMS.

"When You Buy. Say 73"



WARRANl'Y?
YES. UW da~ of wa rra r
Iy protectton, You slmpl
ca n't go ..' rona .
An FCC typt' accepre
coupl.. r is available I"
SMART PATCH.

Placing a call is s imple
Send yo ur ace..~s cod.
from your mobile (eXclTll
p ie: • 73). This brings ul
the Par ch and you \l.i l
hear d idl lone Iran..mintl'(
from your base steuon
Since SMART PATCH i,
d w cklng about oece pel

second III we if yo u ....an
10 dial. a ll you ha ve 10 de
is key your transmillel
then dial Ih(' phone num
ber. You will now hea
Ihe phone ring and some
nnt.' a nswer. S ince the en
hanced control system a
SMART PATCH is con
sia ntly ch....:king 10 see I
you \l.i",h to talk. you neec
10 si mply key your tra ns
m itter and then ta lk
That's rig ht . you simp l~

key your tran..muter tc
in terrup t the phone lill('
The bast" starjon aUIO­
m alically Slops e ensmn
ling aft er you key YOU I
mic . SMART PATCH does
nOI req uire any specte .
tone ellu ipm enl 10 ce ntro.
your base station. It sam
pies very high frequt'rM.)
noise present a l YOU I
receivers discriminator te
determme if a mobi le i~

present . No word.. o r syl1a
bjes Me ever lost .

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
Ust" SMART PATCH for :

• Mobile (01'" remote baw.
10 phone lint> ~ia Simple
ba..e . (see fig I. )

• Mob il.. 10 Mobile via ir.
terconnected bast" sta
uco-, 1<11'" elo:wnded rangt.
(see fig . 2.)

• Telephone line 10 m obi l
(or remote basel.

• SMART PATCH 1J ~"
S IMPI.EX BAS E ST/l
TIO N EQUIPMENT. Us
your ordinary bese sl.
lion . SMART PATCl
dol' '' Ihis \l.ilhoul Inle l
feting with the normc
UM' of your ra d io.

How To Use
SMART PATCH

---
f.L~"''''''':

w n~---

.- .

=

Ie..
••-.

--_.L- --
• Without a n expensive

repeater.
• Usi ng any FM Ira n{'eiwr
d~ a ba se s ta no n.

• TIll' sec re t is a S IMPI.EX
a Ulupcolch . The SMART
PATCH.

SMART PATCH
Is Easy To Install
To in~lall SMART PATCH,
connec t th e mulncolored
computer style ribbon cable
10 mit: audio , recewer
dlscrtminatot. PTT. and
po\urr. A modula r phone
cord is prucided lor con­
n..c li" n 10 yo ur phon.. sys­
rem. Sound s trup le? .. .
IT IS!

• Give com ple te control I!)
the mobile , a llowing full
break in operenon .

• Not interfe r(> v,ilh the
normal operanon of your
ba se sta tion. It should
not require you 10 con'
nK I and disconnect cab­
I..s (or nip swilches!)
every lime you wish 10
use your radio a s a nor­
m al base sranoo.

• Not depend on volunw or
squelch w llings of your
rad io . II should work the
sa llie regardless of what
you do wilh these con­
lrols .

• You should be ablE> 10
hear your base Sla lion
speaker wilh the patch
insla lled. Re mem ber, you
h ave a base s ta tion be­
cause th ere are mobiles.
ONE O F rnEM MIGt-rT
NEED HElP.

• The perch !>hould have
s tand ard features a t
no extra cost . These
should include program­
m a ble loll restric t (dip
sw itches), lone or rolary
dialing, progra m m a ble
patc h a n d a Cliv ily
timers, and front panel
Indicators of cha nnel a nd
patch s taeus.

ONLY SMART PATCH
HAS All OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch•••

What To
Look For In A
Phone Patch
The best way 10 decide
v,'hal pco lch is righ l lor you
is 10 firsl dK ;dt> v,'hal a
pcolch should do. A patch
s hould:

Communications Ele ctro n ics Specialties, Inc.
P.O . Bm, 2930, \\"'inle r Pd rk , Florida 32790
Tell'ph"ne: (305) 645-0474 Or caU toll-fr~e (800)327·9956



TheYaesu FT-209RH.
5wattsthat~ur
batteriescan livewith.
Have the power you need when you need it w ith
'aesu's new Swart 2-meter handheld. Fbwer to
get out in situations where ordinary HTs just v·.,or1t
make it

We designed our HT with a unique user­
programmable fbo.Ner Saver that puts the rig to
"sleep" while you're monitoring and "wakes it up"
when the squelch breaks. So you can listen for
boors and still have plenty of poser to hit those
hard-to-reach repeaters when you need to .

With the FT-209RH there's no need to fiddle
with knobs when you change from one memory
channel to anotherThat'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
w ith an optional module.And then recall any
channel at the touch of a button.

It's easy to hear what's happening on your
favori te repeaters or simplex frequencies.Just
touch a button and scan all memory channels,
or selected ones. O r 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-2CfiRH, which cove~ 10 MHz for
CAP and MARS use, comes complete with a
5CO-mAh battery. charger and soft case.

For those who want a basic radio without
the bells and whistles, consider the compact,
lightweight FT·X>3R.This economical HT features
2.5 watts of power and an optional DTMF key­
pad. Most all the accessories for the 7ff} 'MJf"k
with the X>3. 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 '......ont settle for anything but the best
A rad io built by 'aesu

~su
Y.l.esu Elecbonks Corporation
6851 V\t:ilthall "N.ry. Paramount CA 90723
(213) 633-4007
"f.Lesu Cincinnati Service ee.lter
9070 Gold Park Drive, Hamilton, OH 45011
(513) 874-sco
PriCes and ~fations $l,lbject to ch6nge w ithout notice.



ence!"
T8-9408
The new TS-940S Is a serious radio
for the serious operator. Superb
Interference reduction circuits and
high dynamtc range receiver com­
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, 5SB
slope, and other features.

-100% duty cycle transmitter.
Super efficien t cooling system using
special air ducting works with the inter­
nal heavy-duty power supply to allow
continuous transm ission at lull power
output lor periods exceecnnq one hour.

• Programmable scanning.
• Semi or full break-in (QSK) CWo

• Built-in FM, plus
SSB, CW, AM, FSK,

• High stability, dual
digital VFOs.
An optical encoder and
the flywheel VFO knob
give the TS-940S a posi­
tive tuning "feel~

• 40 memory channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

• General coverage
receiver.
Tunes from 150 kHz to
30 MHz.

• Low distortion transmitter.
Kenwood's unique transmitter design
delivers top "quality Kenwood" sound.

• Keyboard entry frequency selection.
Operating frequencies may be directly
entered into the TS-940S without using
the VFO knob.

• Graphic display of operating
features.
Exclus ive multi -function
LCD sub-display panel
show s CW VBT, SSB slope """P'I
tuning, as well as fre­
quency. tim e, and AT-940
antenna tuner status.

• QRM·fighting features.
Remove "rotten QRM~ with
the SS6 slope tuning, CW
V6T, notch filter. AF tune,
and CW pitch controls.

Optional accessories:

• AT·940 full range (1 60 -1 0 m) automatic
antenna tuner . SP-940S external
speaker w ith audio filtering . YG-455C-l
(500 Hz), YG-455CN- l (250 Hz),
YK-88C -1 (500 Hz) CW filters;
YK-88A-1 (6 kHz) AM filter . VS-1 voice
syn thesizer . SO-1 temperature

compensated crystal
oscillator . MC-42S UPI
DOWN hand rnic.
• MC-60A, MC-80, MC-85
deluxe base station mics.
• PC-1A phone patch
• TL- 922A linear amplifier
• SM-220 station monitor
• 6S-8 pan display
• SW-200A and
SW-2000 SWR and
power meters.

More TS-940S information is available
from authorized Kenwood dealers.

KENWOOD
TRIO·KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, ceuoroe 90220

•

Cump!ele serVICe manuals are avai lable tor all Trio· Kenwood fransceivetSand mOSI eccesscnes
Spec,fications alld prICes ate subject 10 change w,thour notic e or obtigation
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