
38 New Rig for 10 FM
- a review of the Comtrcmx FMOO K4TWI

40 The Black Art of Antenna Design
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whips ....•...••....••.....••.... Reynolds

48 Introducing the 2m /220 Connection
- give crossbend cceeenon il try WIth this inter-

corvecnce ~heme, WB4HXI

52 A Fresh Start for you r Old h
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54 An Inflation Fighter for 220
-e join the f un Inexpensively WA3HWG
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- some pitfa lls to avoid _ W8DMR

60 Working with FETs
-Piltt I. .. .•.. . •...... WA 2SUT/NNN,V8

64 The MARC Success Story
- your dub can do it.. too!. ..... . ••.. _k 9E1D

66 Want to Upgrade ! Take a Tip from a
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- previewing the new code tes t kBf>fC

68 A Microwa~e Primer
-s-waveguides. Xband, a nd o ther fu n stuff

...... .. .... . .. ..... .. ... . . .... . .. . W1SNN

72 CBtol0
- p art XX: converting the Royce 1-&55 . N8AMR

74 Something New: the MVM
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I£!J Revisited

- furtlwr e nbaocements lor lhe KbAEP
sys tem . . .. K&AE P

106 Son of Kevcoder
- dn e veo simplerCW tvpewnter . W4R NL

116 Sloppiness will Gel You Nowhere
-orga nl l e your coa~ , WA 5TDT

120 The Satellite TV Primer
- tho usa nds watch sa tellite tv everv day ...
here's how tbev don and what tbev see. " WSKHT

136 A Three-Digit Timer for TTL IlIiterales
- c'mon. tube fans. give It airy. . . . •• . . K) VTQ
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148 The Small But Mighty Arboreal Aerial
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158 The Chicken Delight Beam
- a tasly morsel for 10 . •.. . ... . . K8SD

160 The TR·7500 Goes Inverted
-~ you on the flip-f lop . . WA21KN

162 Ready for the New Repealer Subbandt
- your FT·221R can be, WAflf WQ

170 " Hey! That Sounds Like .01 uF!"
-c-mtended for the b lind, this a ud ible m ulhtes ter is
gre at for e veryo ne.. . . . . • . . . . . . , W4KIX, W4RYY

178 The W4HCY Antenna System
- give thi Snew design airy...•• _.. ,. W4HCY

182 A J..Band Mast-Mountable Miniquad
-a quad need nolbemonstrous .... WA&UHU

185 Bargains in Remot e Antenna Switches
- wa tch for thes-e surplu~ K('ffiS . . W 5J1

186 A No-Nonsense Operating Table
- baSICa lly. II'S a Ila t surfa ce on legs .. AndE'fWn
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The PROM Z&ppe<; Sl\e.~y B.klilOl_ .."h
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geM; ngI'Il dOoM! 10 1Hz. Trw 1net1lCl~

u.n_ [)oode ..-.e~RTTY s.."..;
" ... '1'011 UMcI. T... 'I'M".~ TO,"_
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IeS$ '"'" T"",,: &eye" """t>or..BvtId .. S--
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o.cOdllr; WUlfW Salotllll.~y COn·
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T"" Sotl Art O! Progo...."""11 'Pol" Ill).
OSC"'R 5n>oII. T••I.._po....upply
InUI"-. no. ... "Who I IM "'C-T-.I• .
I"" g":lInl ptO"... 01 I 11 . Baudof 10
"'SCIl-JOU . ' " 1 10 I " progr...."',,,o?
Baudot .na B StC_.n Inl....".I.. 'or •
Baudot campul Towllld. MOf, PtottKI
Touelllone Oecocle<: U""O • WI."",
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cOvet••py rIng '" 1... US!, III 61n,"I. o'
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DEC 11.. Go To n' 101 r.,,-.lmDI, 'ub­
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Sa~lnl • CBe,; AH. m·. ComPtl lll.; Wh.l ',
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lIOn ",lth n 'c ld ' : Witch OX ",lIh • Spec·
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-105 GHI. uN 'I 01 10M ,II . Add RIT '0
You. T.anac.r_: OXpadlltOfl M. mor _
101 • L,'.I' ...._ralleehon. of HKHL. 0..
s.g" You. O",n ORP 0.. , l0a4; F.U.
sale SuPlll cr..r-1iJe'-multt t'.IOO' . T...
"""""01." 'IfflfI.'Of 180m: Replacl"O
IIlI KJ\< r. S 'Iet._••mp.. TR .'.1 IOf
1l1li NowlCl. Now You Can S'nl ..,._
I'" VHFE"O'~ aDCWOKn 102m nap·
",ness. HuICIwI_ .~ I""Cll..p .
Ie$S ON "'IleI!""'. T"" MOd SO"'" Don
1l1li Poe".1 Sc.n_-R.cIoo Shae" Pro-<I
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_ can.no Can'! Do. A 11.... SIlee" F'1e
11andtet' - IIfOg..... In BASIC tor 0SLa.. ...
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on yOI,oI _I compul... ~'O ,_
I1T: Casft In on "'" CB-'nal.II."on 101
I.....no prot ll. T"","'G Trooee 8'0 AnI_
CootI . T.... 1m Mod SQvad Tac"'" I....
WNtl'llf RaclIO-""" *_'.11a-.....g by
~. "lIl).FOO'I Anl_ on" 2G-J'OO'IlOI:
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.....R n .Pllc.m IIland-.." on$Ideloc*.1
VRIlTC. _ Do You Use !Cs7_parI VI ,
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"..,.r.oarCIS "'e ClO$OIele. 1ne.Pllft$lW V....
aIlIe DC Suwty-NSy and ou.e- , The H...
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For ,... MW2C!2-••,em;a1 c.......... mod
lIIa"'''O YOu< (Mn PC Boatels-part t. .....
_toe"'G I.... PCF-Ieg.., _ IOf "''''
prOl)lams, BUdd Your Own car ~uLalOf
-1Ohd .I"e: no. Hawy FlYI!f'S-lun and
p.,Dloc --..c. Plus 15 more

...PR n.RTTY" WIlafs Tl\al"-"o* 'Ogel

.I"'M ""In leIIt'(?e. Mak,ng 'ou, (Mn
PC Boat1:I'-P¥1 II. 8lI CW 10< 1l1li 6llllD- ' I
.ot!ls. T"" SuPll" CIoc"-"'1\a1 1l tr..,
I",n" 01 ne.11; Tile F,nal Feeoer-orIY"'O
.. h'On POW" ..mp""",: WI\;It ADouI Su. ·
P"'" N,cad,?_"o* 10 les l a"" "-"
I...... . Tire H u" OfY 01 Ha m RadiO-pari II .
R.I". 10. H.... Hea ven - how 10 00 on a
PIlIm.nonl OXped' llOII; The carbon 101... .
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Recel~er- l,n.II, . a QRP allD.Olndllf Plu.
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....., 71. Bu ild The World ·s S,mples' Key e r
-us..~ Ilmll'S; Pled lc t Ill" Wea t" e r' ­
.. compl. te sa'elille reeei~,,; The H,s lor,
01H. m Rad lo - pe,t Ill; LlIl BASIC Conlrol
You. N• .r COnllSl!- .... ittl ble""ed TIn,
eASIC '.nllua lle: Und e.stand Yo u r Pel
Rock- t' ps on c rys' a l oscilla tors; TT L
T"eIlnIQuel- D,pass Ihose gil le hes; SlOP
Tlm"oul!l-b uild Ihis lO-minute 10 time' ;
O ule k VlIrtleal-lo. 20 lind <10; Try Powe.
Sa oor l og ie -a lIuide to CMOS a pplica ·
lions: AIl·Elect10 n lc 5eleal _ use s a UART'o.t ..".tllll,. Plus 1<1 mO'lI

JUNE 71. Build Tni, CW F'lle r- darn&d
gOOd. Till W1BB Story-a ~, sil ...,tn lh"
. 'nO 01 160: Ten WailS on 2-ll"s polSIDle
.'Ih this .oe" CruShe1!; At lasl' A lOrn
Band PIan_requires. CB radio: Shltel
",,,. 1 Bt.k.-b!.lll(l mIC'O"' II~e compo­
""nl•. Pracl.cal P.S 0I5og"--<l0 " 'ogh l
til" t'me. Regulated Nicall Chargel_
(lon ', cooo. ·em! Cu..enl·S..... Coonl..
[),aplay_"'uillple. IhOSlt LEOS' ; Ne", PC
TechnlQ.... Unve;led'-d'O OUI YOU' Old
C~l,. Ho- Do YOU Uw ICs-Pit" VII
Plus 22 more

JULY n .A &follery VOI1age Motw'fOf-!tOW
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I'1OfTl CB-t!o.... IO_ U$l' senneecenler;
Pa.Cfl Up YOf/It 101 _sompla mod to< , ....
MW,lOl. 00p0Ia Desog..... Progt....-eaJ­
cvI.... 001" .....:llanglfl; c e 10 Io-PIttS
'It. IV. IIncl V. World'. Smaliesl Con1._,
T..,..-It" ..- minule. Dog".. s.,...
1,,",__,"",,~old _mt< Slnpa. A'tor'Il
Palcll T,pt-.1Dl1 art?; OigoI1.. Clodo F....
Sal.-eo you -on'! miN It>e I'ain Plus 18-
AUG n .Ani Spec..l' CenIer1M Scle-
coa<.-lor , Cll,- lOt , Buokl. [Ig.,..
D6a B&looO.a~ your S'O"" • blMl
Dw1 o-p Oorectoon.......y-tor Inti _
_ OX 1ICi¥'ICI.InSt;J.nt PS Regulaloon-a
OUOC:k... T Z~ V.-I>cal-' par111C12ft1
""-,, T &111 ......a, ~'Ied__•
penarw .nd efllllClrwe: 8uoIkl • Btul. Po...­
SuPoIy-co"'....rtely 'egulaled .....:l ptO­
leelM. Coompyt.. Logger-IOf ,_ wIlO
._ 1Og~. b<nld .. "W l>.....-.
<1·1000 prowodeS 1'-puncIl: PC Layoul TI(I$
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SEPT n . RTTY Spec••n A FAAR-QUT OX·
ped'hon-."borne VHF ,"d OSCAR'. SO
You W. nl 10 Gil InlO RTTY?_"Call For".PI"I" ... ,rll"". o."lIn ." ACII... Rny
F.Her-."m'....,e CW aRM .nd nooN.
Bu,ld • RTTY ....uge G."",.IOf- IU
ll'oo,.mmable'. fS K10< I"" o.aka-.asy.
INuda' To ASCII COn~..-u.. ., 101
OSCAR RTTY. RTTY w,In I'" KI..-.u·
lu'" bu.lt ·,n d,IQIa,' . FSK for "'" fT .10 1
- ...mp" mod 10< Rny. NOON AellC10f
-g'..110< CWOf pI>one.__• . A "'ac·
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Duoll? Plu' 11 mor.

OCT n . W AS-E...." -Ullcll."o rntl
laIt 1_ T.., Y_ KI'" 1 on RTTY-CULon
your 00lftPu''', T..., • T."IIO"d OoPOle-
..... , • 'C P" iIncI COlo' HoY AnI......
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'oe: H....,I ,"O eo"",,,,,,,-. JOtl ..,,, One­
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IOY_ Tempo_.'I" .1_....."... modi,
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II11'1M. Dog"a! ToA_o.c:_ 10"....
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II DV"'-'et)lecn 0I0f ....,...'. ORP H,nll
- 10< IOW·pow" " ••••, Cutlorn·"'ade
,,,,,...... tlo<s-Io< P'''(:Ite ~.Iu.', UHF
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You' ~~.._,n..~, corn""l.. ""kes
'0"'". C8 10 'O-Pl" VIII. TI'Il E.I._
e,s'cll 01 -. " t,, " nas _ ' o , p"·No~,ce, :

V....I'I. T"n'"I01 T"I"_No, e<pen·
,,~e dIl~lc:••: Mo... 10 dllll~le 200.000
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no", ' 0 ge l o 'g.n/l&d.nd . ta' Iltd; How 10
Use a Var.c,o._ And W" , _ ..ml... n.u'·
I I ~e artlc" Plu. 33 more

APM 11. 1040", 10 S<.oCCMd on 1196_c.,·
'00d can 5O·W." .mpll 'ier; 1040 .... 00 You
UseIC,"_",,, IX. T... ChlIII"O. 0' 105
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WX Ol&t"" FAX s)'Slam lPa<111: Ie m,lI ..
vOllmlt"" Ih•••·bullon TT d acOlfe ••
lfOUbIellt'Iool ,"Il SSTV Oi ' . &Om OXaman·
f\Q; l &61"32-M"'~ I'Iellcal .nlenn" feor>-

cluSlon); d,glla l s ...r com pula. (conc iu·
slon); reed re illY 10 ' ON bk-In : NE!l55 p' ,,­
sel I,me.; powaf·la,lu.a a la .m: po.table
O~P 'ig POwar un,l; Il'eelsion to V ee re­
rerenc .. Sla nd ard : 135-kHz 1·1 amp; tala·
pt'lone l'I a ndsets w" 1'1 FM Ifanace..ars,
MolorOla T·aa TX mod IOf ATV. o-60·MH~
syntheslIt!! {pOifl 1), l'Iam radtO PR

OCT 75. Aeenne TTY ke ybo' llld (".'1 1t: OIl
i1mps ' a ba1i ic p"mer. an ,nl'OCIUGt,on 10
mrc;roptocessors, 2m svnll'""1''' lccmclu
"onl; s.atell,tp I' AX s)'Slam (ccmclusronl
r"9ulaled supplies Id is pell,"", II'Ie mys ­
Iery-); d,g' IilllogfC m.ad" "mpla; FCC Intef ­
._. .a contest uP syslpm: d ,g,tal ClOc k
hmebases ; I,,", o per. I'ng desk . ORP .32'.
l'Ian"l PR

NOV-DEC 75. Bloc kbusla, (4ouble IllS... '
FIop.llops e.posed. brea~I"mug" ,n lilSI
K iln ATV. s l.oblng d ,splayS +s cool. ll'llt
luned lunch bOo (. ntenn. I....... tOl HF
II.anSCOl"rs~a delu.a TTY k..,bOard U>arl
21.. Il'Ie t27- 'Olal,ng masl . ~s Il'I&n " 00
mUIl' -Pl/tpOSe scope 101 you' I I'I.aC k U>a"
II. ptl!dtehng l" i' d -otdef ,nlltlmod. leed
hne pnrner. ORM,n\l ''''' Th"d RItoc:I'I . ",fI~
lubes Ilaven 'l e-ee. ,nsl.an l ClfC U'ta- bu,1d
you. Olfrn IC IIlSI "g. II"Ia "'20AW sy1\II'Ie­
Sll,"' PROM-oIl!d. a h.am·s inl'O 10 mfC'O
ptOCftSlng; lI'ouno 1.au11 ,nlertupleo III
~it'Pj)-ilI ..... c"cu ,1 lor YOUlsel1~ a $1 "rop
e lla" recceoee: .an .....n S,mpler clDe_
OKiiliitOf. Ina Fun CUy "",plus se ........ ",p
d Olh"ll 1!'Ie Heall'l IIHtOl coun l.- 2!16
Pi5llltS '
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FEB 16. Bu.ld a SIiI,Ue<'II Commun ~ator ­

Tlekk'es spec'al ; Syntl'l""Zed IC F,.
ouancy Srand.a'd ' You C,an MOi ke Pl'IoIO
PC Boa.ds. Ho* 's YOU' Speecl'l Ouahly~ .

"'SCIHo-8iIudol con.eflet , RTTY Au toc:.a"
-1!'Ie Dlg,l al WilY; Imp,OIrll'lQ II'Ie n .IOt .
N,gM DX,ng on 10 . nc1 15In; Really SOup
Up YOU' 2m ReeaiYe'. Put YOUI SB·l0 01'1

"'Om
MAY 18. Special Anlenn.a In ... ' TI'Ie M. g
nllteen l SeYens 'o4 ,c IOh" Io • . An Allband In
..rled Vee: Cl05l!d Loop AnIanna T...n lng,
TI'Ie 75-8Om B.oadbander. Tl'la Mag,c or.
Mal c l'lmaka l : How 10 Goa. YOu' Antenn• .
.om DXlng _Cl ty Slyla; Tl'la Sltelal 2m
Mob,la Anlann.a: An In,erted Vee 10 '
IlIOI8Om; T" e Olpola D.1nglaf; ",mOll e u'
Waa lh... S11lelh le Aec""I,an. Scan Your
H~-212: A Vary Cl'leap IIO -tl'le Moda l 15,
Code ConYllfle , Using PROMs; A N'fl y
CiisseUa·Computer 5 yslems , The Ins .nd
Outs 0 1 TT L: BUild a CW Me mo. y.
!>Ill-Wa v.. Power 101 Your HT: !l5!1 Tlmaf
Swae p Clre... ,l lor SSTV: AM Is Nol Delld ­
II Nava ' ExISled al All: Comput.., L.n ,
guages_Sim pl' hed

JUNE 18 . VHF Speclill' Supar CO R_O'gl
lal , 01 cou,sel, TouC l'lla"" DeCoder-us,
In g a calcula lor readou t; S,mpl" Amal a u'
TV T.i1nsm llt e, . Am.lau r TV ReCalv,n"
Sys tem: Mo b,le Aut od la le. ; Auloca ll '76­
using a tOUCl'ltonadeeOdar; Build TrIlS Lab
Type Bridge - . nd manura ...nsIOfme,
Impedances: HOW Tt'Io~ Troang la TI'I ,ng s
Work - i1 sort 01op a m p l'I.ndDoOk: TI'IOU
Exci""l1 Me mory Cl'llps-R"'Ms. ROM. ,
PROMs , etc: ASCIIIB" Ullol ...il l'l a PROM
- IOf rlbOOnl,"s ATTY on campula.s; "' ,m
YOUI Be.m R,,,hl _w,I" a Plog.ammabla
C. lC ul.to.

JULY 16. Perlee:t CW-dro",, 'am c,uy ...u n
the keyc:oda< t; TI'Ie M,n+-M I1 " Alrband~P
Rig _ . mlgllly 7 Wall s, AFun COo.mlltf Pl'0f
ee:t-undef S5Ct. Buik/. FA.)( lrom Sct.1Cf'1
-tn.n 0"1 Sillellota pic lures 'nd OIhet
1",ngS. De, Re peat" .meis lltl - ,apea tat
conltal wlll'l 10-. The GianI N,..a Clock,
CrealiYe SSTV Prog'anvnlng. CW Raoen­
er.IOIlP'roc:ess; Wl'fill'S Up 01'1 l!11l MHz1. TT
Pad IOf lhe Wilson H'T ; Po-er Supplv
TaShng-to ...... .fOI6 dig'lal <:lOWill: A
RTTYlCompul'" Display Unit . YOUI Com­
DUter Can h ill Morse: Ga,n IOtYOo.>r HT_ a
.....ll ...a... _p: The Super T..nsmaICl'l.
Sam9Je VHF MonOlOf _

SEPT Ill. The Su'Il"sing OORR lOlfr "'OO M
Anlennil f.PVI Ill: l1!1.as,mple Regulahon
wlll'l Ne", lC-power Sl/OCtIV ",'gn g.eat·
Iy Slmpld'ed. Can i1n IndOOf ""len,...
WOlk~-mak"", llIe beSl OUI 01. bad ~,.

ga, ... . tne.pe"",-.e t2 Volts 101 You, Base
5laloon, A Tasl Lab Bonanza-us"'ll •
t••nsostor 'lIdio; Proleel YOUI VHF COn·
_Ief_~ anl"nna ,elay. '>!l,culoullly
Slmpla RTTY Sysl.... ; 101""" 10 Calch •
CBer. A ofSO.MHz T'.nac:e..... 101 Ut'Ide<
' 130-. Sp.ac:e ,1,08 JunQ'" n: PROM M......
lIlY R.,.'SlIl!d . Eigl'l t Trac. Sl;ope AOapler;





Wbatbave
you missed?

JUNE 63. SurpluS Issue! OMQ-2 Beacon
TX Oil 220, Ine'euong ARC-2 lranscei~er

s.eleclOvIlV: PE-91A P'Owe ' lupply conyer·
eton BC·3.S bend·s p'Ud. IllduClance
lest".; con. e<t"'l1 BC·230 lX, be<;l,nne<"s
RX ''''''lI BC·.S3. •_,••' ITWlIOf.lun;"lI :
1,.n5,.10I' CW moftllor . BC·U2 enlenna m­
lay conve<s>on mobile~,nll c Oils; in·
ClllUl"ll TWOoef H lecl'v 'ty TV ...,'I'l ,he
ART·26 1)(, TRC-aRX on 220 ""'C·!lHF RX
&. TX ARC-J TI( on 2m

AUG &3 Baltery~ ElmllallOn:dtode noose
ljeneIslor. vodllO rnocJvlauon. malll(; T-A
... 'Ich, e nleonn. ~;" I'IaIO "",",5 . CW
_~-," VEE c..... on'lln. coa. 1OslIon.
.1 "'.Umet.... TX lullllllulde. diOde pow~
W Ppl,. l ufl(:IltlO. ' · Sl!1,I.h:h .... 8'P''''''
I I on .-en cal . nl...... Inlo, ",10 on W,n·
dom enll1n,..

OCT 63. WBFM tran'te'''''' Idu e; Hf
propaga tloo cheap phone pilch: remole·
lune;:l yagl, consl'uction h.nts; anlenna
cou ple r, S$ ".", t'C,1I, lllamenl uanslorme.
coeeuucuon: 2m n".'.'01 con_e,III': l a­
fayette HE,35 mode. buvor'e guide to AX &
TX' product cetector: nO\'el con"erter.
compacl mike Imphller

Anllablol I....... publllMcl lrom 1960­
1953 are hSled al the lind 0' thiS
ea tl lOOu"

FEB ~ 2m multoC , h c<ter. RX 1M-
sogn llIeas ITI8Q I(; Ih e ,lch. IOudspeuer
enclOsur'l'S. 40m 2 W TX 100I< al teal
equ'PfT'It"I. ' ad io Grou nde. 40mZL spec.al
antenna neulra h:ltoon

Ava' la ble ,ssues publllt>ed Irom 1964 are
I,Med a l the end ol lh ls catalogue

A"allllb le Iss,," Oublilned from 1965 are
lis led lit Ihe end o f Ih, ' C1I lelogue

A. I Iable 1SSUlt$ pUl)IlSMd lrom 11166 VI!
ted a l U>e end o f thl. cataloQue
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IIlAY 17. O.-1I_f~ Q....ackluad-.QU*d;
e.penlled HF Quad. t..o el Quad; min' ·
Q...d : 40m Quad. Quad ".perll""n\$; h.,l.
quid . lhrlMHll Quad: qUid b'bflogr.phy:
"£1 ylo :lube trcxoblltlhooling; HF dummy
load; underM.ndlng "dB". HF SSBtCW
AX, geometric CllCU" deSign. GSa·201
u.nscel"e: FEr converter for lo-2Om; hi·
p•.,e AX tillerl,

JULY 11. VE l'Iam "d'o . VE\1hlms; OSB
aClaplor; hom.bf.... 10"'IN, lranelstor de ·
aogn. '39 World·a F.". llrGUnd pl.ne an·
tanM- a.zU be.m. SSTV monitor; UHF
FET j)fN mpa. IC ' I I" ewp vet1lcal an·
1_. VHFI\JHF61~ 10*llf h'nts: scope
monllor."ll. ope,a\lno d.,.. Solon" crtl$.
M rw;! I"tI-KI"tOOI ...m c lub. I'ill.ln HR 10_.
OCT 17. HF 8OIoo:I-51.le RJI . IUQllIld fotalor.
~ng s1"ll -tLmeCl co,ls. FET con~·
...; SSTV p,.oen..-alOl , VHFloQ~"
rOI. t. ble d ,pole: g.mm.......tcn cap; old·
lime Oll,ng . modlNn OXIng

A.a, lat>le 'S$ul'$ PUbllS/'Ied Irom 1967 a'e
t,Med llllle eflll 01 tnle cal.logue_
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J ULY sa.WOOden 10 ....IN conat,uclion; 1,1t ·
o ye. towe r. ; erecting. te le pl"tOne pole; IC
AF cectua tcr: "da" expl.ln9d: h.m ctub
lip, (part 11_

SEPT ee. Mo bile VHF; 432 FET p' llilmllS;
COnyefllng TV lune 'a ; .Ial OilClllatlOl'l at.·
bllHy. pareneHee lleBlgn, moonbounce
rnomtllc; 6m e .cil..-\CCHTllChonl J.n Gil;
6m IransceMlr (eon-ect'on. J.,l. e9l; 2m
OS8 .mo; h.m club tipslP<llfl J)

HOV II. SSB .Ial !rltels; sol'd It••e
IrOuDlaal'lOOllng . IC I'Mj"'ncy counl",
lmany ..rors & omossional. 'CV' I' .....
lor s . ",.ce commumcal_odyssey:
P<l1 ,nlo. Ih,n·..... "e .nlennn; 40m Ir.n·
.",Ior CW TXlRK: 8C 3oI8t.I dOub"COf'wt ·
SIOIl. mult,funcllon I"IIN. COClOBf wile
aplICs. l........'slor ~lcaotiona.1U ¥OllllO"
1••naiSIOf hSI .....m club tips tDafl 51,

Ay.,I.ble ,,$VB' pubh$heCIl.om 1988 .re
hsted at IIIe end 01 th,s c.talogu._
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J AN 69. Supp.esso. comp'euor: HW 12
on 160: bearn lun ing ; ac vou.ge conlfol:
2m tr. nl lalo r Tll; LC oowel.educe•. epee­
uum .nalyalllnlo;6m I.anslslo' All;o~.·
8Unll eonSOI,,: AnY autolt.fl; c.lcULU
Ing osclll.lIon at.Dihly; 1O"-00"'''.cI CW
TX. MlQuenti.1 rel.y I wltch'ng; IlghlltlilS
QClef.lOf·, tw,\SQlI: ham club Ups (pefl 7)

f Ell ._ SSTV camera mod forlnl scan;
Ifl-(t&nd II .....f; selech.... AF lillIN. un,,,,nc·
11011 I.anl,stc. Inlo; N ' ~OIa Tell. b!ogr.
p.ny. mobile 1n$I.n.llon h,nle; eo". c1.n
1Icen.. Iludy (part 1)

MAR •. Su'alus '"sue-: TCS rx mode.
c/>e.p comllrBSsorl.mp. RllZ calcul.·
Ik>tll, "Inelalor ~eYIN; betlIN Dllanced
modUlator . ".nl"lo. osclll.lor•. uling
blow INS. half-...ve leedllne ,nto; a",plul
convllr.lon bibllog,.phy. h I•• cl.n
IIcen"e st\ltly lpa.t n
AP R 811, 2-cha nnel scope limp; AX prump;
T.....o·"r PTT; yar iable dc le .d. I ....r b'ldge;
100 kHz m"ker gen.: som" Ir.nlll tOf
Ipecl; s a-/310 monllo.aeOPIl mods; port.
IIbl. 6m AM TX: 2m con"ertlN: Eotra cl.as
llcen.. I tudy (p.rt 31

IIAY•. 2m lurnsl,le. 2m slot. AX .fl~u·
.,or. g_.tor filtel. shor1 _ , Q..ad lun­
,ng. us'ng anl"n,",~.~"ng .n·
lenna ~fIl. pnone p.lch revs. I"" 'fill'·
cator, Il\Om al'lorl vl!rtl(;.lls 15m an i"""",.
HF plopagallon II\Qll!S. FSI( e>c'IIN, kW
dummy IcI-' 1'I1ilO"'8' hneaf. btr. Clan
hc.nH sludy lIl." "" . utt.no cutta,n•..,
JUNE n. M'C1O'Ma ye 00"*11I O'f\e••tion ;
lim SSB TX. '32~. TXlRJ(, 6m Convet1llf;
2m 518 ....ve .....h,p: UHFTV lunen "TVY'd'
flO modul.lor. UHF FET o.eampI; RTTY
monltOlItCOpe, Etol•• clas. llcentto ,tllf'ly
lpa.rl 5), Du,ldlng UHF caylf'lllI: mln,·vee for
10·2Om; VHF "fo

JULY 119. AM mOdut, lor: SSTV"gn,1 gen,
e'l.to.: 6m kW l'nM.; 432 kW .mp; 4J2·34
TXIFI X. 6m IC converter; •• d,o-con lrolled
mooels; RTTY tC TU. audiO nolCI'I IIller;
VAc..19 conyers ion; tube substItution; 2m
If.nalslor e.ei le.: b t•• cl... license
Sludy Ip.rt 61; HF FET ylO

AUG U. FEr .egen lor J ,5 MHZ UP. FM
Crysl.1 S...'ICI'l'ng. 518-...... II8f1'ClI. tn"o­
ouction 10 lCa. ATTY lone generator;
~ tr.nslSIOl ~"'Kkllf 2m AM TX;
me&SUte Ifane'5lor Ft. 16(lm propag.tlon:
!Ii« .ppllCal.ons. simple I I ,~ gen.
....tOl; tran,lslor kl!'yef;Sa-lOll on 6tI'l ; .1.1
Ilequency me.sufemen!. E.lf. e l. a s
loc:enee sludy (part 1); FM devtallon meIer;
~P AM llm f)(: e"cula.' QuldS. FM noose
IlQ\IIe' lI.nl18lor pa.amet@lI'8C'"

SEPT n_ Tunnel diOde lheory, m.g'c t&ll;
SOld\Of,ng tethn'Ques; ...y,,· t•••elll"teory:

cable sn,ekl,ng. U."s'slor Il"teory AM
noise lim,IIN AFSK g_ator Irana,Slor
.mp oet>ugglng. me.sure me lllf 'e&l'
tanc&. d~lacl< ()OW'" 'Wpply. tr.ns.s
lor 11IS"ng, 2'~ W 6m TX _HX·l0 n..,lr.":
,ng- capac,tor l<&aQ"- lad'O l'f~gallon .

AI,It moo:! .'c..,I.: E.I.. clan "canH
'Iudy lparl 8~ J,.aooz "110',,; ATV ndlCOll
C<lme<" •. 2 1••n"Slor 11IS1.,." FET corn
I'f!!'UOI. ,I pl.le c l1ol< .

OCT Ii. Super-g.,n .aom anlenna. FET
ch'rper, telepflone ,n'o. 5C(IPe ClIllbr.tor .
lhy.ectO' SurV- pl.OlfIClor, slOW'e. lun,ng
.ates. iden llty cal,bfator ha rmon ,cs FI,It
adaple, lo r AM TX: ca sels.m &m. prcecr­
uonar con trot . la l oven; . tal lilter ,nslall. ·
Hon: a -m ultip lie r; Ir.nacei ~e' power suo­
plv: E~tl s clan I tudy Ipa.1 9)

NOV 811. NCX·J o n 8m:'" notch Iilte re :d ,a l
c.libr.lion; HW·J2A u te.na! yfo: 6m con
ye.ler, feedhne ,nto; rl Z·bfl~e; FM mp.
b,le h.ntl, umbrell. anlenna "J2-3<O TX
IPart I~ powlll supply 1'lCkS .. ,U. d,OdH­
l..ns,Slor key ..: ...ns,slor b,as delllln ,
...1 VHF ,og....1 gefllllahon. el«lIonlC
wlriac, Sa-33 mods, blta ctass sh.dy
tpart 101, sa-3" It..... ,mprovemenll

OEC 1KI. Tran...lOl·chOdeclteck.f.du......y
loaOIal1enualor , luned 1'"IN chokes; band·
s ......lcntng S.....an 250 ... TV-2: 68 mH $el1C
!iy,ly. main eu.c,,", RTL . 1. 1eallbr.lor .
tf;lna,alor PA lMI'i1", HV mobile Po• . 1·10
GHz heolNtl"' , ce,og on 6m. Etolr. cl . sa
license Mudy \PI" 11), 1970 bvyer"1 guide

7°
JAN 70 . Tl8nscelve. aceeaaory "ni l,
bench po we. supply; SSTV col ol method.
base-luned conler·loaded an lenna . 13m
bandpall flll. r; E~ lra eteeencenee siudy
(part 121: rectlfle, diode usage: I. calm ll..
Inlo.

FEB 10. tB-'nch 15m d'Doie. 6m con....I"':
higl'l.clensily PC bOa.d . camper-mobile
l'Iinta: 2m Ilequenq synlheslZe'; encod­
'n.gJde<:Ofl,ng fo.- ._.Ie". Oll-3S mods.
Pllnor.moc VHF AX. wanableo-Z HF mobile
mounl : E.". c lue ticense sludy (plIrt 131."near IC infO'. QRP 40m Tll.1e Q-mull pll..
MAR 10. GOO appllClltlOlls; cl\arver \Of dry
cell"; FM frequency mel... PC llOIId con·
slructOOf'l . nam FM II.ndards; che.O ff
",attmal... mutl,freq FM osc,n.tion; ",.,M
syllem modules Ip.rl I). Si x.e;- mOd. ;Qdo
d'p hIe; Motorol. ~ I V conv.'"on. CW
mon,lor, bllylng .urplus logic; SSO,23A
sOl1obuoy con....llon; GAC·9 AmX con·
vef910n: E.I•• cll1' study (pa,1 14l: Intro
10 VHF FM

APR 70. No 'se bl.nkll', 2m Ml carrier di ­
Ode cOnve.ler; lepoate. controller; under
sllndJnG COR ,ePeat'!f; 116......ave 2m .n·
lenn,. E~lra class,tudylpaflI5); lna.pen.
"ve eemlcofllluc lOfs , renO'ialing surplue
mel",a , hnea' .mp boas ,egulalor; h,-peI
formanu , .1 Imp & .gc syllem; sse bfo
lor "t>on.......,. 'MiD. VlIcuum·lube load
bozo gener.1 FI,It doPe & repea l'" IIUlIle,
megger'''lI YOUf .nlenna

MAY 10. cOlTlmenls on "FI,It lkKUI '
116803. lulu.e of CWo FaII ·AM RX .lign..- ,
SIB-w... ""'lCIla, Us,"g2m ,ntenogently .
aulO tN.gI.r .Iarms. POW'" 'lll)(lliel from
,ufplu, components; '· , ·1" S)Slem
modules (p.rl 2), VHF F[l pfe.mos;
educated . idiOt"" Ugl'lls; p<>slage-at.mp
6m n. E.U. cl.... sludy lila" 161. e,shoP
lF NL 100000-Dand pollee monitor : mob.le
CW TX: W'CM. au topalo:h_

JUHE 70.0 0 AA ,nlenna. vlO CllCU' t, reo
mote , WI Indica tor: Indoor HF ve il ,c . l;
Iwo AX on one anlenna: e nyl.o nme n l &
coax los,. 2-011rap ve. lic.ls; b UVlng .ur­
plus; two aom QRP TX; 21 da2mbeam: E. ·
t'a class study (p.rl \1)

J ULY 10. ImplO\'ed Color SIow.sc.n Tel.
vialOn; Ho-oor 10 Bultd • Keyllf; .~·MHz

Migftly M' le - one-cr"",s lor supe"8'Qltn .
llf.l,ye f__. etoea.o.. B-Metllf "".U·
Gallon-11M 811-A$ and be I'Inrd ; A Hogll­
F'eIlormanee PoIrt.. SuoPIy~u..ng anlC
voIlage ft!Gulllor; Latn..., la lMld OXped l,
tion ; Db 10 ~, PYotKtion lor Gr'd'
Ooppe< COIl'., Mobile CW FIet:eotwe<: OSL'
"'0 ' Ham RadIO'S Own Con GaIne

SEPT 10. lnlegfated Crcu,1 CW lD Gen·
",alor, The 1n(J,eahOf' Oscillalor-enol""
dipPlll CI'CUlt. 1~ MHz: Tuning VHF Ae­
celvers-clevef Inf,ni le .nenuator .nd os­
c,ll.tor unil, Repe.fe' Anle nn. SaIlB.a ·

nee. Diode Sl.ck• . Delu xe RecerYIN Ga,n
ConUol-uslng one I.an""tor and.
z~Reed ReI.yS'OI eoa...1S.. ' lc"'ng
aee.--ean T\OfO Mele< Cae.." Anl!!'nna.
eon-l,"lI 2" v Rei•.,. 10 115 V ac: V,.
sal'le 2m MOSFET CO.....fIIN-1ow nooN.
"ogl'l~,n ullra SI.bIe

HOV 10. DllI..-en".' J.FET Dleamal,her;
Remote Quad Tun,ng , TlIWO-Wan S.. l,IteIIN
Transm'llet-uS,no IIIe cry5t.l .hel!!'.o­
dyne ylo: Sem'.ulom.hc FM cn..,,,,,,
~nn,ng:LO"'.cosI Aulom.hC KeVet-."
eee..llenl '"II,,, prOlecr ', Ac Sw,lchlnG
...'11'1 sell-Po",e.ed IC. -cleyer zero vOlt­
.Oe SW'lch; P,o nee r Aad,o on lhe "'.",es
-whal it was like ,, ~ y.... ago: SST.I
seue-stere Tra nsce ive r 10. ~O Mele ' s . A
Lew-Ce,t AF Wa l1 mflte l . Calibra te Tha i
Calibrafo,

OEC 70. Selld-stale VH F e'C,lef . della "e­
~uency ceener lor ssa: 2m t,a n, iSlor FM
Tll; HW-IOO o ftset tun,ng .. httle gale-·d'p­
pel , J-~ HF linea. Gener.1 c'ass s tUCly
IPll'1 ~. ··I' a n ,, ·te st-- Ina good ...~,~
l.anS.Slor p .• cUffenll"",I...

Av.,lable~ puOl'&t!ed Irom 1970 ar~
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JAN 71. SOht pllonea lor DJ:,ng: HUI"
1&II 'IN mods. CW duly CYCle. 'ltPNle<1_
beater. HEP tC prOIKII . 1Q.15-2Om p.,.
bohc ideas: liglllning prOlfICl'On_ lC Rll ee­
Cll'lsory. aUic an l¥flnas . double·batanc:ed
mooers: permanenl m"k.r 1001. ham
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FEB 71. me tal loc.to" Ya 'aclo . tlleory.
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AfTY tun ing indicator: lone encode.lde­
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1'~ pink liCk!!1 ...... .......,t..
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e."h 'ilroufllls.•udlO ·1. Hor,ng·· hlte.,.
S..an 350 modl_

HOV 71. 3-e1 75m beam. molor-Iuned
1l'0u1'lf'l plallO': 2m 01'1'1 """0<:.1 ; tf.nslstor
blasing. splll·.. , . feoeat... 100.",,"1'''1,1 ,
.UClIO loll", . t••ns,stOlldiOCle test....ta f
lester; 6m kW .mp: lQ.15-2Om QUad; 1Ian­
sislorpi-nel "nat: .ntenna feedh...; com
munlCllllOllS dBs ; 2JOO. MHZ e .c, l",

DEC 71. COI1Vlt<1 Your 7·MHl CubfCill
Quad 10 A" aanda; The Indoor Quad; Gel·
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nagging, and other negative
means to try to force him to do
what you want, you'll be as
successful as the FCC was in
trying to force hams to get the
Ext ra class license . They fl atly
refused to do it unt il the FCC
came up with some rewards in­
stead 01 punishment.

There is one feat ure of many
ARRl conventions th at irri tates
the hell out of me. Thi s is the
SWOOP ridiculousness. I th ink
that stands fo r the Suffering
Wives of Operati ng Person nel
or some such foolishness. One
high point of the se SWOOP
meetings Is the destruction of a
piece of ham equipment by the
wives ... taking out thei r true­
tratlons and resentments on
equipment. Disgusting.

Won't you be happier if your
husband is happy? So all you
have to do is look at the good
points and work out ways to
have him enjoy some of the
things you want to do, too.

Now, OMs ... it is really tm­
portant lor you to come to terms
with your wife. Explain to her
that your love of your job or your
love of amateur radio are not
taking away from your love of
her. Your progress in your job is
a reflect ion of her help ... and
you r fun and relaxation with
amateur radio are an important
part of your life. It is important
that you be considerate and
fai r. You can't really expect her
to enjoy being dragged to a
hamfest and made to look at a
hundred booths full of ham gear
and parts any more than you'd
probably wan t to go to a knitting
show. You'll be happier In the
long run if you go to a hamfest
and give her the car and a credit
card ... and tell her how to lind
the big shopping mall. She
might get you a present. She
also might put you in hock.

Despite the fun you have with
amateur radio, you still have re­
sponsibilities to the world
... to do a good job of work
. . . and to keep your wile and
family happy. It 's tough to have
dinner with another ham and
not sit talking ham talk all night,
so keep this in mind and maybe
get your wives together at the
next table for their dinner so
they can tal k, too. In the long
run, you'll get a lot more out 0 1
ham radio if you have a good
working relat ionship wi th your
wife about it.

MICRO COUNTRI ES
A chap who specializes in

getting information on very
small and often virtually un­
known countries called the
other day. I think I convinced
him to write an article which
should be of intense interest to
Dxere ... and even more to

hamming activity from there,
more's the pity. And Seatand is
still virgin territory. Do I have to
start work ing on these things
myself? I have plenty to do
without leading another OX­
pedition somewhere.

He mentioned that as far as
he knows, Mil ler's St. Brandon's
Island is completely mythical.
He also suggested a new one
whi ch has never been done by a
DXpedition . . . an easv-tc-reecn
is land in the Mediterranean.
Anyone interested in put ting a
new one on the air? If I tell you
the name, I know damned well
that a bunch will popoff to there
and I'll get left behind. I've had
that happen a couple 0 1 t imes.
I' ll be cagier this time.

FlnH ANNUAL HAM
WORKSHOP

JANUARY 12·19
Members of the ham industry

get together each January in
Aspen, Colorado, for a week of
skiing and workshops on ham
topics. With the growth 01
amateur radio stagnating and
the sales of ham gear along
with it . both manufacturers and
dealers will be discussing plans
for getting the hobby going
again.

Some of the problem is ob­
viously t he drop In interest in
CB rad io, which had gotten
th ousands of newcomers tnter­
esteo in radi o communications
each year. Another has been the
worry over what might happen
at WARC. Sti ll another has been
inflation and the recession. One
of the workshops will be oe­
voted to discussing ideas for reo
vlving interest in hamming.

Those firms in the consumer
electronics business may want
to go first to l as Vegas for the
Winter Consumer Electro nic
Show. January 5-9. Then, for
those with a strong stomach,
there is SAROC, January 1(1.12.
One day of that Is more than
enough, if they have the same
number of exhibitors as two
years ago and the same ex­
Citing p rogram. If enough
people want to Ily from l as
Vegas to Aspen, we cou ld
cha rter a special plane.

Ham Help
I have acquired a Model 34

OSCilloscope manufactured by
Bell & Howell SChools - De Vry
Institute and need manuals
anoror information on it . I would
like to purchase the manuals, if
possible, or borrow them lor
copying. I will pay for all ex­
penses. Any assistance will be

There are workshops planned
on dealer financing, matt-order
success , how to get over
$50,000in free advertising, what
the ham gearol1983will be like,
how the ARRL turned the Amer·
lean ham indust ry over to
Japan, how to deSign and write
ads which will sell like crazy ,
where to run the ads, what to do
abou t the WARC results, etc. It
should be understood that the
workshops will not in terfere
with skiing.

The host hotel th is time will
be the Limelight, which is one
block from downtown Aspen.
You won't need a car. The or­
ganizing committee to-the Ham
Workshop checked out Vail last
winter, just to make sure th at it
was not as good as Aspen. It
wasn' t, despite its having a
McDonald 's and a Burger King .
Aspen has more good restau­
rants per square mile than any
other town in the world ... and
some 01 them are incredible.
I've got to start dieting , to be
ready fOf that .

You are on your own as far as
getting to and from Aspen is
concerned ... and also hotel
reservations. Please let Sherry
know (clo 73 MagaZine, Peter­
borough NH 03458) so she will
include you in the meeting room
plans and dinner reservations.
There is no charge for the event
again this year ... except for
the costs of Aspen, which are
formidable. Any manufacturer,
dealer, or even a ham seriously
in terested in bot h skiing and the
progress of amateur radio is in­
vited. We have about a dozen
signed up so far ... including
Chuck Martin WA1 KPS of Tufts
Electronics.

It will be fun and might be
money well spent if you get one
good idea which bears fruit in
business.

JULY WINNER
July's most popular article•

as voted by our readers with
their Reader Service card bal­
lots. was James Wyma
WA7DPX's "So You Want to
Raise a Tower." A check for
$100 is on its way to him.

I would like to exchange
ideas on At las 210 mods.

Chris Kilgus N7ABIII
PO Box 3000

Boulder CO 80307

I'm interested in contacting
anyone who has experimented
in the VlF IFCC P:ut 11;, annrn..._





The TS-180Swith OfC (Digital frequency Control) is Kenwood's top-ot-the-llne all solid-state Hf SSB/CW/ fSK transceiver
covermg 160 through 10 meters, with outstanding performance and many advanced functions. including four tunable
memories to provide more operating flexibility than any other rig!

AT-180VFD-18D

OPTIONAL ACCESSORIES,

• OF-lao dlQlltallrequency control (lor TS-1aOS without DFC).
• YK.aaCW SOD-Hz CW I~ter

• YK·88SSB second I Iter lor euat-ulter system

• Tunable noise blanker, to eliminate cross modulation trom strong
signals when noise blanker is on.

• Selectable wide and narrow CW bandwidth on receive (500-Hz
CW lil ter is optional),

• SSB normal/reverse swi tch (proper sideband is automatically
selected with band switch),

• Dual All (VFD and memoryllix)
• Available Wlttlout DFC Digital frequency display still included,

With differential lunction showing uttterence between VFO and
dlQllal hold" bequences

TS-180S

TS-180S with DFC

SP-180PS-30

TS-1BOS FEATURES,
• Digital Frequency Control (OFC). including lour memories and

digital uplllown paddle-switch tuning Memories are usable in
transceiver or split modes, and can be tuned in 20,Hz steps up or
down. slow or last. with recall of the original stored frequency.
(Also availabltl Without OfC.)

• All sohd state: 200 W PEPJ160 W DC input on 160-15 meters. and
160 WPEP/140 W DC on 10 meters

• Improved aynanuc range. with improved circuit design and RF
AGe ( AGe ), which activates as an automatic RF ettencator to
prevent recewer overload

• Adaptable to thiee new bands, and VFO covers more than 50 kHz
II1d DFC 100 kHz above and below each band

• BUill-In l11l~ropfocessor-controlled dIgital display, Shows actual
frequency and switcnes to show the difference between the VFO
IOd Ml memory treeuerctes BlenklJlg decwnal points Nldicate
out of b8lld (An analog IJWInoscale dial is also Included)

• f shllt (pestbane dIaling to eummete DRM)
• Duel SSB tlUer sYltem (second filtlW IS optIOnal) to plOvlOe very

sharp r",IY. selectl'o'lty.Ifl'IIHO'¥ed SIN, aoo 30 flB COOlpresslOO
wlth RF splech prottMOl on tr8llSllllt





The SM-220 Station Moni­
tor is ca pable 01 various
monitoring fun ctions, and
performs as a wideband
oscilloscope, and is exp<Kld­
able for pan-display opera­
tion.

SM-220

R-820
The R-820 is ahighly sophisticated HFreceiver
for the Amateur whowants the highest quality
with the most operating features. Acombi­
nation 01 the R-II20 and TS-II20Sprovides
the ultimate HF operating system.

R-B20 FEATURES:
• Full trllliceive operabOn WIth TS-820S, Jlforridlllg

lui lIelluenq control wfltl eiUtet tIIlII
• Caws 160-10 metels, as weUas WNV (IS 0-15 5

MHz). and lour shortwave broadcast bands (49.
31. 25. and 16 mele,s).

• neceves SSB. CW AM and RTTY _es
• Double·luned Rf slages and ~1""e<I iynaM

rallge
• If sh;lt (passbaJtd tuoing)
• Vanable ballllwillih tuning (WT)
• Very sharp, deep notch circuit . in SO-kHz If
• Proviiions 10f extra-shMP ~55-kHzlf l~tels

• Noise-blanker with variable threshold level
• OIgi!lIl frequency display, wtth backup analog dtal

OPTIONAL ACCESSORIES:
• YG-88C SIlO-Hz f:# filter, for Iirst If.
• YG..a8A 6-kHz AM hiler. for Ilrst IF.
• YG·455C 500-Hzl il ler, for second If.
• YG-455CN 250-Hz filter, lor second If.

SM-220 FEATURES:
• Momtors Iluaattid sse IAlI CW wateforl1n lrOllll 8 to 150 MHz
• High-sensitIVity wlde-frequency--fange (up to 10 MHz) oscilklscope.
• Molitors recehed stgBlls In If slage
• hsli llnunty 01 lineal MlPlihels (proYldes trapezoid patterA)
• Allows obserntlOn of RTTY tUlMg points (cross pattern)
• 8IMlt-in two-tOIle (I(O}-Hz alld 1515-Hz) generatOl.
• Expandable to pan-dlipLtly capabiHly 101 obselVlI'Ig tie MIllIbel IlId

.lfIII'littlde of statens wit'*' a swilchable +20 kHz/±1OO kJil
bandwldlh

OPTIONAL ACCESSORIES:
• BS--8,lan-d,splay module 101 TS-18OS and TS--820 senes
• BS-5 p.n-display module 101 TS-520 series

VFD-820

ACCESSORIES FOR
TS-820 AND TS-520 SERIES

AT-200 antenna tuner handles 200 W, 160-to meters.
TV-502S 2-meter transverter covers 144-146 MHz. (Not intended for TS-520SE)

TV-5OB 6-meter transverter covers 50-54 MHz, (Not intended lor TS-520SE.)

OPTIONAL ACCESSORIES:
• C'N-320 (YG-68C) 500-Hz r:N litter,
• OS-IA DC-OC converter
• AT·Zoo antenna tuner

• RF speech procesSOf
• EffectIVe Allise blanker

AT-2 0 0

TS- 820 S

• Safety proteclioo
• BIowel with automatic delay

Cl'cult
• Variable threshold level type Ale

- ~ ," <~ -;.. •
• "
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•, ,- • "- ~
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TV-!!502B TV-50S
(not far TS-!!520 SEJ

TL-922A
The Tl-922A linear amplifier for all Kenwood HF equipment
provides maximum legal power on the 160-15 meter Amateur
bands, employing a pair of EIMAC3-500l high-performance
transmitting tubes.

TL-922A FEATURES:
• 21XXt W PEP (SSB)/OJO W DC

(f:# RTTY) tIIj)tIl powllf on 160-15
meters. wtth 80 WdrIVe

• ExceUef1IIMO chafactllflstics

TS-B20S FEATURES:
• 200 W Pf:P SSBJI60 WDC CWflOO W DC FSK

Input 00 '60·10 melers
• Dig tal fr&qlHlncy display. wrth backup

mOllOscale analog llial
• IF shill (retlllYel passband Illni~) (0

ellmlllale nteterence

TS-820S
The TS-II20S IS avery popular 160-10 meter SSB/CW/RTTY transceiver, prelerred
by OX operators and other particular Amateurs. h employs a single-conversion
Pll circuit.

R-820/TS-820S
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Wells R. Chapin WOO l
Byron H. Kretzman W2JTP
Steve Baumrucker WD4MKQ

2M RTTY

RI GHT ON!1__1

on the new frequency, and final­
Iy the int ruders got out of the
amateur band and stayed ou t.
Bu t intentional j ammi ng 01
communications draws very
severe penalties under FCC
Regulations, Sec. 97.125: " In­
terference-No licensed rad io
operator shall Willfully or mao
li ciou sly interfere wi th or cause
interference to any radiocom­
munrcanon or s ignal."

Let us divert our efforts to
legal things that we can do to
assist in this work, worldwide,
and hope that our efforts, at
least in part, may minimize the
increase of such interference
from intruders. I personal ly
hope that my last 14 years of
near ly full-t ime IW and 0 0 work,
to the exclu sion of most other
activit ies , has not been in vain.

E. H. Conklin K6KA
La Canada CA

In re fe ren c e t o Way ne 's
editorial concern ing crossband
repeaters (August , 1979, p. 6), I
might pass on a un ique sit ua­
t ion that occurred not long ago.

On January 16, 1979, quite a
few local z-meter g'rrv buffs
were astounded to see in print,
from autos tart , that a KH6 had
been on the repe ater (146.101.70)
calli ng CO AnY! A little further
down the paper, they also saw
that two st ations ac t ual l y
worked him. After a previous
QSO on zc-meter Rny and a
short lesson in how to access,
Tony KH6JEO from Makakilo,
Hawaii, transmitted at 14.083
MHz. My stat ion, ac t ing as a
manual repeater, retransmitted
his signal onto the input of the
2-meter repeater via my ST-6 ter­
minal system and a few routing
sw itches (the same way we re­
transmit W1AW Any bulletins
onto the RnY repeater).

The replying signals, orlg l·
nating on two meters , were reo
versed , outputting onto twenty
meters , and, therefore, became
perhaps the first " crossband,

Continued on page 190
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I read you r August, 1979,
editoria l with great in terest. I
agree that Mr. Booth's atti tude
towards the FCC's comrn!s­
stoners was indeed wrong . As a
sales representat ive, I know
your method is the most sue­
cesst ut.

I would add, in c losing, that
this was the fi rst issue of 73 that
I have read in one year as a ham.
I read your ed itorial with fervor,
and I can honestly say that thai
never happens when I read QS T.
Right on !

John Cerniglia N9AGB
Mad ison WI

east coast, which ought to be
protected from receiving "harm­
ful levels " of interference. I in­
formed VOA of the specif ic
cases In Europe and Africa
where sites are used which ln­
volve antennas whi ch, in addi­
tion to covering the service
area, are inc identally aimed at
Regi on 2 and cause harmful in­
terference in North and South
America. Also, we have com­
plained about Deutsche Welle
broadcasting on 3995 kHz after­
noons and evenings in German
to Latin Ameri ca, which is c on­
trary to ITU regulations.

But there are hundreds upon
hundreds of ind ividual cases of
intruders on a mat eu r Ire­
quencies. I have been preparing
reports on some 400 to 450 dif­
ferent frequencies (mainly 14
MHz, lately) a month, with many
reports listing as many as 25 ad­
ditional date/time groups of
" s ight ings" of the same signal.
The ARRL has had to sort and
ship by air up to about 4000
report forms a month toG3PSM,
who produces a 20-22 page tn­
truder Month ly Summary. Thi s
goes to the ITU in multiple
copies, to VOA and others, and
to many Int ruder Watchers
around the world requ esting ac­
t ion on their country's respon ­
stbtntres In the summary, and
so on . We especially need more
Int ruder Watchers f rom th e
Caribbean and Central and
South America , now coo r­
d inated by K6DL, who has taken
over the Aegion 2 work so that I
can write letters such as this !

Let's g ive more of the facts
about what is going on, what is
legal and what is not, who is do­
ing what, and what can bedone.
B ut l e t us not repe at
WD4MKO's boo-boo of doing il­
legal things ourselves and be­
coming intruders, too, by fol­
lowing that suggest ion of try ing
to jam the intruders. Often that
harms other amateurs as much
as, or more than, the intruder.
We have had little apparent suc ­
cess over the years on the part
of those, especially in other
countries, who are willing to
jam the radar pulse, but it is very
unlikely to be more than a hap­
penstance, if it seems to work.

Remember that if A and Bare
intruders, and we may know the
direction to A, which we hear,
we still do not do any harm un­
less we jam the receiver at B,
who is in an unkown direct ion
usually. Not only that, but be­
cause of the geographical prob­
lem, it is highl y likely that the
band is not even open to the re­
ceiving point, B, from the USA.
Two amateurs on CW did, how­
ever, get on an Arabic phone net
in the 14-MHz CW band, call
" CO Intruder Watch ," and raise
other stat ions, who proceeded
to discuss the interference;
when the phone net moved,
more "CO IW" calls appeared

• •
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moni c to - 76.9 dB, asking me
to check it (it had completely
di sappeared) and to Inform
t hem i n fo rm al l y i f it ev er
returns. Many such improve­
ments have be en bro ught
about .

But the manpower to listen to
cassettes of Russian f ishing
boats on 3550/3650 kHz and the
like just wasn't avai lable at
Newington, which already had
rece ived many, many roentrnce­
nons. ca lls, times, frequencies,
dates, and records of alerting
FCC Monitoring to con fi rm this
intrus ion of 80 meters.

If you look into the ARRL
License Manua/, you will find a
"Geneva Amateur Allocations
Summary" taken from their big
allband " Allocations" chart.
Th is shows that mobi le services
share the 35OO-3800·kHz seg­
ment of the 8O-meter band in
Region 1 (Europe-Africa-Siberia·
Middle East), 3500-4000 in
Region 2 (North and South
Ameri ca), and 3500-3900 in
Region 3 (rest of the world ). So,
the Russian fishing fleet was
legal, at least when it was in
Region 1 waters. If the FCC was
able to find some point on
which to base a complaint, my
guess is that they did take such
act ion, usually by an rru-eten­
dardized cab le or rad iogram.
So, what more could we do,
especially with the frequency
being legally shared with the
mobile service in each region?

Until recently, I averaged 95
long -di stanc e ca l ls to FCC
Monitoring a month to alert
them to intruders on the air at
the t ime subject to " t reaty" ac­
tlon-with the phone expense
paid by the ARRl. Subsequent­
ly, I found that I was overloading
the monitoring system of the
country and cut It down largely
to those transmissions with a
parti cularly good reason to
complain and get action, such
as spurious families in the
bands, whether the cause is In­
side or outside. Remember that
the USSR has the special right
to use 14250/14350 for "fixed "
(polnt-tc-potn t) service, and also
the ITU allocations have a toot­
note exempting " m i l it ary"
everywhere. I lay off of legal
broad casting like VOA and
others, though recently I did try
to point out to VOA that by the
USA giving up Okinawa and
VOA moving to the Philippines,
their Chinese service antennas
now practically point at the USA

"' :. .t t...-.. .

INTRUDER WATCH

I refer to W2JTP's comment
to WaGI in the August , 1979,
letters section regarding the
ARRL and the Intruder Watch .

I do not think that you ere cor­
reel about the ARRL coining the
word " intruder" and establish­
ing th e fi rst Intruder watch
- well, not exactly. I believe
from the RSGB's Radio Com­
munications publication and
other sources that the " Intruder
Walch " was first formed in Brit­
ain and was followed, some­
where around 1965 in the USA,
as one of many such watches
organi zed under th e IARU
around the world. However, the
thousands of reports monthly
via the ARAL and massive help
f rom th e FCC Monitor ing
Branch and Treaty Branch have
b rought about m a n y im­
provements, but not in every
country. It was my estimate
some time ago that about 80 %
of the intruders (d isregard ing
assigned sharing of the 40- and
an-meter bands by normal
broadcasting) were Russian,
10% Chinese, with the remain­
ing 10 % being mi scellaneous
intentional or accidental oc­
cupan ts.

My records were searched
over the past several years, but
none of you was listed in the
" roster" of USA and Canadian
" Int ruder Watchers." The ARRL
could not begin to handle the
massive problem of in truders
using paid help in Newington,
but they do make an effort (par­
ticularl y before the present
"bind" In Newington regarding
manpower) to keep up with the
IARU monitoring system.

Within that system, and
sometimes a little outside of it ,
we have eliminated numbers of
Intruders-but few Russians or
Chinese. Personal contac t also
has been helpful , including de­
s igning antenna traps for dis­
tant broadcasting stations, get·
ting some moved to proper allo­
cat ions, and so on. BBC Jonore
(Far-Eas t Relay) had a strong
harmonic on 14240 kHz;with the
hel p of the British watch, BBC
designed a new antenna trap for
the second harmonic of 7120
kHz, then wrote to me saying
that they had reduced the har-

.. "
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CONGRESSMAN TO HELP
THE AMATEUR COMMUNfTY

CONQUER MALICIOUS
INTERFERENCE

NAmateur radio Is a service,
not just a hobby, and must be
protected." These were the
words 01 Congressman James
Corman, a democrat from Van
Nuys. California. spoken In an
exctee....e interview with this re­
porter on Monday. August 29,
1979, at the congressman's san
Fernando Valley office.

I met with Congressman Cof·
man 811M It had been reported
that he had shown an Interest In
helping the amateur community
to clean house. I wanted to
know exactly where he siood on
certain issues and IhoUQhl you
might also be Interes ted. In
earl y August. Congressman
Corman met with ARAL
sovtnweetem Divis ion OlreclOf
Jay Holl iday W6EJJ and Special
Assistant Director Joe Merdler
N6AHU to discuss the grow ing
malicious Interl erence and
regulatory vtotancn problems.
At thai l ime, he voiced strong
support lor the cleanup task
that Jay and Joe had started;
many Ielt that his was the type
of help most needed now. It was
through Joe Merdler (who also
serves as our legal corres­
ponden t l or th e Wes tlln k
Amateur Radio News) that the
int erview wi th Congressman
Corman was arranged .

From the start , Congressman
Corman made It clear that this
would be a coordinated ellort
on his part. He stated. "Four
hundred thlrty·l lve ccnaress­
men going In different crrec­
tions will accomplish nothing."
He intends to meet In Washing'
ton with ARRL General Counc il
Bob Booth, along with Joe
Merd ler . There they will begin
attacking the whOle problem,
with the support 01 the ARRL
He also stated that he Intends
to find out the reason why the
FCC has fa iled to act in the case
of Scott Lookholder WB6LH B,
who was convicted of malic ious
interference earlier this year.
The congressman concluded by
staling that the t st Amendment
does not give any person the
right to use ccecene language
Of in any other way maliciously
interfere with the legitimate use
of the airwaves.

TH E CREATION OF
MN ATIONTIE 'eo"

DEPARTMENT
In last month's column we be­

gan discussing what might be
acc omplished were a fa ir

18

number of already existing two­
meter open repeaters linked to­
gether to provide coast-to'
coast, border-toooroee amateur
relay communication. We sug­
gested that you might want to
try some Interli nking expert­
ments with other repeaters in
your general area that are oct­
side your normal system coy.
erage. In essence, we hope that
we have whetted your appetite
for even bigger and better
things. If we have, then I sug·
gest you pay special anenuco
to this column for the next
couple of months because the
creation of an open national
Inteette will be the center of at ­
traction for some t ime to come.

II you have never operated
through a repeater intertie, you
are really missing something.
When you spend a lot of your
operating time on local re­
peaters, It is easy to fOfget that
there are many people out there
whO, while stili li ving in your
general area, may have crams­
tlcally different lifestyles than
yours. Most H F operators,
espec ially those who enjoy
chewing the rag, can easily
relate to this. Through long­
winded OSOlng, amateurs In
di fferent areas learn about each
other through the interaction
that is the classic OSO. It's sad,
but true, that this is rarely the
case for VHF repeater opera­
tlon. Most amateurs, even those
wi th the most sophist icated
equ ipment, seem to wind up as
habitual users on one or two
local repeaters where th ey
become part of that system's
" in" crewe.

There is another aspect of re­
peater operation that tends to
be a limiting factor in this area.
On many repeaters, holding
anyth ing more than a quick
" hello, how are you, good-bye"
OSC Is a teeco. enforced by a
device known as a " blab-off
timer." I never could see the
str ict rules barr ing normal
0S0s on repeaters, because
" someday an emergency might
arise and the repeater will be
busy." Believe me, if I ever have
an emergency and a repeater Is
busy, I will find a way to be
heard ! It Is, however, such reg­
u lations that tend to discourage
true Interact ion by amateurs.
True, two people living six
blocks away from each other
should not hold their OSCs
through a repeater sixty muee
away just to have an audience
for their rhetoric. Such regula ­
t ions do tend to discourage this
type of activity, however, the
same ru les also tend to stifle
meaningfUl communication. If
necessary, a telephone call to
an offender can usuall y solve

any problem quite quickly.
While we cannot and will no t

attempt to change the oper­
at lng rules on a repeater be­
longing to someone else, we
will suggest that one of the ob­
jectives of Natlont le '80 must be
to develop true lines of Inter­
communicat ion and Interaction
among thOSe amateurs whO de­
sire it.

Another objective must be
the "advancement 01 the state
of the art: ' or, more simply,
" scientif ic achievement.,. There
are two aspects of science, re­
search and the appllcaUon of
what has been learned. Re­
search is pointless if never ap­
plied. I say this because in
many ways we will be doing
nothing really new. Interlinks of
varying sizes have existed lor
years. but their accessibility
has been limited to a select few.
These limited operations can be
the cornerstone of something
bigger and better, available to
any amateur whO may wish to
utilize I t. The teChnology
already exists and is waiting fOf
us to develop and uti lize it.

Last month, we described a
simple linking experiment that
might best be termed "hap­
hazard local linking." If we are
to build a national Intertie, we
must have a definite Objective.
The obvious object ive Is to find
a way lor paint A (Los Angeles,
perhaps) to converse with paint
G (New York, perhaps) even
though they are well outside
what Is considered normal VHF
communications renge. They
must have their signals relayed
several times. Now, II at each of
the relay points you place In­
put/output ports (local relay ce­
vices that can talk with any
other relay point as well as wi th
both terminal pa ints), you will
have an Interactive radio Inter­
tie. There are various ways In
which such linking can be ac­
complished. and we will now
touch upon eecn.

For occasional links over long
distances, the most common
form of linklru;j Is accomplished
via the long-dIstance telephOne
call- along with its 10ru;j-dis­
tance toll rates. II the two
systems invoNed In such a l ink
have autopatch facilities or
telephone accessibility lor cern­
mand pcrposes, the task of c0m­
pleting such a link is simple. II I,
as repealer A, wanl 10 link with
repeater G. I simply dial their
d ial-in number. This has been
the baSis of many k)ng-<Iistance
links reported in this cotumn
over the years. The major draw­
back 01 this methOd is Its cost.
and fOf that reason it has never
really become popular.

A second method in'tOlves
the use 01 crossband. remote­
base operation from spectrum
considered local to one of our
HF bands, WhiCh provides lor

long er-distance propagation.
Many links have already been
accomplished by cross.Jlnklng
Irom VHFfUHF to ten-meter FM.
However, ten meters is far from
the ideal band in wh ich to
develop an interl ink system that
will function with rellablUty on a
day-to-day basis. This is due to
the somewhat erratic nature of
long-haul ten-meter propaga­
t ion. Actually. our most crowd­
ed HF band, twenty meters,
probably offers the best poten­
tial for such an opet"811on by
crossbandlcross-mocle (FM to
SSB) remoting. Aga in, this Is far
from an ideal s ituation, &Yen
though 14.285 MHz has be(;ome

the de facto HF remote down­
link OX frequency, much to the
chagrin of many c tber spect rum
users who do not appreciate
hearing SSB signals with built­
in squetch crashes ! Though far
more predictable and reliable In
its propagation characterist ics,
the crowding one f inds across
the twenty'iTlE!ter spectrum pre­
c ludes its use on a regular basis
for the eslablishment of an
ongoing tntertje operation.

This brings us to our third and
probably most cost-effective
method of Interlinking, that of
total radio relay. II we were to
start from scratch to build a
coast -to-coast interne us ing
multi-hop radio relay tech­
niques, there would be very few
able to foot the bill. However,
wi th over 3,000 operational
open two -meter repeat ers
throughout the country already,
the cost lac tor looks a little
more positive. Most o f what is
needed Is already In place. The
e q u i p me nt s it s ato p t a l l
buildings, towers, and moun­
taintops, and Is already In day·
to-cay operation . The cost olin­
terl ink ing Is thereby mInImal ,
s ince only one receiver and one
transmitter need to be added to
any exist ing system In order to
interlink w ith any other system,
and only two receivers and two
transmitters are needed lor It to
become an Interecuve radio­
relay device as part o f a large in­
tertte. (This is assuming that the
existing two-meter facil ities will
take on a second Job as the
local access port to such a na­
tional system.) If the 220 band
were used for the actual l inking.
then, at today's curren t market
prices for new equipmenl, you
are talking under S500 for the
basic hardware (inCluding your
yagi-type antennas). You can
get very elaborate and "go for
broke: ' bu t that is neither
necessary nor encouraged. If
we keep s ight of the old
computer-industry adage of
KISS (Keep It Simple. Stupid),
we are tar better o ft . The less
complex we make it. the fewer
headaches we will have In days
to come.
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RTTY loop

Sky cover symbols are in ascending order. Figures preceding symbols ere
heights in hund redS ot teet above station.

Sky cover symbols Ife:
o Clear: less than 0.1 sky cover
.. Scattered: 0.1 to less th.lln 0.6 sky cover
o Broken; 0.6 to 0.9 sky cover
• Overcast: More ttlen 0.9 coyer

Thin (when prefi~ed to the above symbols)
·X Pert ly obscured : 0.1 to tess tnan 1.0 sky hidden by

precipi tation or obstruction to vis ion
X Obscured: 1.0 sky hidden by crecrcuauce 01obs truc tion to vis ion

of those interest ing commercial
stat ions. In Fig. 2, we look into
just what those symbols mean
and how to Interpret them.
These aviat ion weather reports
provide a wealth of information,
and Fig. 3 is derived from a US
Department of Commerce ex­
ample of how to decode them.

Now, if you don't have a par­
ticular set of symbols and you
want to change, all Is not lost.
For Model 15s and 19s, it Is
rather simple. If you have, for
example, a communications
keyboard and you want to be
able to copy weather code, the
easiest way to change is to ob­
tain an extra typing basket set
up for the new codes. When you
desire to sh ift codes, simply
slide the old basket off and the
new one on. Voila.!-a trans­
formed machine. Return things
to normal by Shifting back. Ex­
tra typing baskets are available

ContinUfJd on page 194
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Fig. 3. Aviation weather reports, other features.

COOED PILOT REPORTS:
Pilot reports (PIREPSI 01 clouds not visible Irom ground are coded with MSL
height data plecedlng and/or following sky cover symbol to Indicate cloud bases
andlor tops. respectively.

ALTIMETER SETTING:
The l irsl figure o f lhe actu al e ltimel... setting is always omitled Irom the report.

CEILING:
Letter preceding height o f rever Identil ies ceiling layer and Indicates how ceiling
height was obtained.
A '" Aircraft B '" Bal loon E '" Estimaled M '" Measured
A ", Aadar W '" Indefinite V (su fll~) a Variable Height

VISIBILI TY:
Reported in s ta fute miles and f,actlons (II '" Variable)

placement o f certain uppercase
symbols with fractions. Now,
you and I might not be too
thrilled with having uppercase B
a fraction instead of a question .
mark - imagine sending " HOW
AR E YOU COPYING OVER
THERE 518"-but if you are try­
ing to send stock quotat ions
and such, there is great value In
being able to send each fraction
in one byte rather than three. if
this is what you have or Is the
only k ind of machine you can
get, don't despair; I' ll touch on
what you can do later.

Another interest ing code Is
the weather code, with aliases
of Weather Map Service, 89410,
or 82750. Here, specialized sym­
bols are used to give weather m­
formation that might otherwise
take several characters or
words. The utility of this for
pilots and meteorolog ists is
self-evident; for the rest of us, it
means one more code to crack
if we antic ipate copying some

WIND
Direction in lens o f degrees from north, speed in knOIS.
Example: 3627 '" 360 degrees. 27 knots

RUNWAY VISUAL RANGE (RVm·
RVR is reported Irom some stations. E~treme values for ten minutes pr ior to
observation are given in hundredS 01 teet . Runway rcenuucencn precedes RVR
report.

WEA THER AND OBSTRUCTION TO VISION SYMBOLS:
A Hail IC Ice Crystals RW Rain Showers
BD Blowing Dust tF Ice Fog S Snow
eN Blowing Sand tP Ice Pellets SO Snow Grains
BS Blowing Snow 1P'N Ice Pellet Shwr SW Snow Showers
o Dust I( Smoke T Thunderstorms
F Fog l Drtzzte T + Severe r storm
GF Ground Fog A Rain ZL Free.zing Drtzzte
H Haze ZR Freezing Rain
Prec ipitation: - very Iighl • . tight, (no sign) moderate. + heevy

RTTY. It contains all the com­
monly-used uppercase char­
acters with no unusual reore­
sentations. Several variations
of this keyboard are possible
w ithout too much conflict.
Uppercase H has at least three
assignments commonly found:
#, STOP, and e (British pound
sign). For th is reason, it is
usually bes t to avoid sendi ng
very many uppercase Hs unless
you know what the fellow has to
whom you are sending. That
STOP code, if hooked up, w ill
disable his machine!

There is one other variat ion of
the communicat ions keyboard
that bears mentioning : the so­
called " Western Union" key­
board. This is ident ical except
for one minor variation: The
BELL Is an uppercase J rather
than an uppercase S. The S, in
this case, is an apostrophe (').
These keyboards are common
enough so th at , freque ntly,
when one wants to send a
series of be lls, JSJSJSJS Is
sent in uppercase. The prin ter
pr ints .... with a bell between
each apostrophe, no matter
which code Is used.

The press code, also known
as a Bell System, TWX, or frac­
tions code (again, there are
many other names and num­
bers ), is notable f or re -

S-L."el~ Lower· Commun- Weett,... ""'""" lee lion.
11000 A ,
10011 B 7 • 518
01110 C 0 lffi
10010 0 S I S
rocco E 3 3 3
10110 F ! - Y.
01011 G & , &
00101 H • , •01100 I 8 8 8
11010 J ,
111 10 • ( - "01001 L I , ~

00 111 "00110 N , • 7ffi
00011 0 , , ,
01101 P • • •11101 0 1 1 1
01010 R • • •10100 S BEll BEll BELL
oocot T S S S
11100 U 7 7 7
0111 1 V • 3i8
11 001 W 2 2 2
10111 X I I I
10101 Y 8 8 6
10001 2 " • "

Fig. 1.

Not all keyboards are created
equal. Depending upon what
you are copying , ham RnY,
weather, or press , some are
deflnltely more eq ua l than
others. Wi th the interest shown
In copying these otner-tnan­
ham RTTY signals, I thought it
might be a good Idea to review
the keytops and symbols found
on TeletypeTM machines.

My Model 15 manual l ists
over a dozen sets of keytops
used on various models o f tele­
printers. Most 01the variation is
in the uppercase, or FIGS, char­
acter set. The diversity can be
simplified to three main groups,
and I will call them, lor the sake
of simplicity, communications,
weather. and press. Th ese
names derive from the principal
funct ion of each character set.
A diagram of thei r relat ion Is
presented in Fig. 1. This shows
th e binary cod e, lowercase
character, and uppercase char­
acter o f each set.

The communications char­
acter set, also known as the
Am erican Com municat ions
keyboard, Teletype keyboard
BS. 78932, or a few ot hers, is
what we commonly use on ham

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

Fig. 2. Sky symbols on aviation wea ther reports. Fig. 4. Sample aviation weather report.
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ATR-6800 comes "FULLY LOADED" with all options
Direct hook-up to your Transceiver Nothing else to buy

• AFSK Generator with programmable MARK ISPACE
• Computer enhanced dual tone demodulator
• Audio-visual tuning aids plus scope output
• Automatic Response (WRU)
• 10 programmable message memories
• 4 programmable SELCAL memories
• Non-volatile (battery backup) memory

• 2000 character text buffer
• Split Screen . Type & Edit while receiving
• Black or white ; Normal or Zoom display

• Real time clock
• Auto Idem for CW I RITY
• Morse 1-199WPM
• Baudot 60,66,7) , 100, 130 WPM
• ASCI111O-4800 baud; Upper & lower case
• Printer-Speed Converter Output

• Cassette "Brag Tape" rccord /play interface
• Computer mode (M6802) 4K byte RAM
• Full/halfDuplcx Computer Terminal Mode
• 16 I/O lines for external control

Plus much, much more . . .

ATR·6800 video terminal with built-in AFSK modem
and nine inch video monitor. Amateur net $189') .

Ask your dealer or call for additional information .

Prices subject to change.

I'" MS5 MICROLOG
CORPORATION

4 Professional Drive - Suite 119
Gaithersburg, Maryland 20760

Telephone (3011 948-5307
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15 Windsor Dr.
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Contests

5 CONTINENT WORLD RTTY
CHAMPIONSHIP

1979-1980
Sponsored by IATG·Radie>

communic.Uons
1ATG·Radtocommunleal ions

and CD Publications, in cont in­
uation of their more than 10
years 01 aetlvily promoting the
most advanced radio amateur
techniques, have decided to
SpOnSOf a new series of coo­
tests for teletypers of all c0n­
unente.

The purpose of the conlests
is not only to Increase interest
among radio amateurs for the
radioteletype, but also to pro­
mote lnterestjn long-range ceo­
tacte . that is, to stress lntercon­
tlnental contac ts rather lhan
domestic and intracont inental
contact s as In previous con­
tests.

For this purpose, IATG and
CO have organized the fo llow­
ing three contests: Australia­
Oceania and Asia RnY Flash
Contest-314 November 1979;
No rt h and Sou th America n
arrv Flash Contest - 19/20
J anu ary 1980; Europe and
Atrica RTTY Giant Flash con­
test -9il0 March 1980.

For each of the three con­
tests, there will be a general
winner plus a winner from each
ot the two continents Involved.

Separate standings lor each
contlnent plu s a general stand­
Ing lor each contest wi ll be pub·
IIshed in CQ Efettron ica Mag'
azine and other magazines and
points will be awarded as 101·
lows:

Results
Stations operating from NA, SA,
EU , and AF co n t ac ting
Austrana-oceenre and/or Asia
during these hours will double
the ir po ints for these per iods.

ATIYers entering logs in the
contest who have not per­
t icipated in previous contests
will receive an addit ional bonus
01 5% of their f inal SCOf"e. Win·
ners 01 previous RnY Cnam­
pionsmps will receive 10% of
the total final score; there is an
8% handicap of the total f inal
score for the winner 0 1 one or
more previous Any contests.
Th is contest Is also open to
RTTY SWLs with the same seer­
ing.
ENTRIES:

Use one log tCN" each baneS.
Logs must contain dateltime in
GMT. c all sign , AST , OSO
number, cont inent sent and re­
ceived, country. and continent
multipliers, points. and linal
score. In order to quali fy, all
logs must be received not later
than December 15th. Send all
logs to: Prot. Franco Fanti. Via
A. neucnc n 19,40139 Bologna,
Italy. Grand prizes are reserved
for the four Iirst place winners.
Consolation prizes along with
medals and certi ficates wi ll
also be awarded. Log s with
compi ling errors which exceed
10-/. of the f inal score will be ex­
cluded from the f ina l standing
and wil l receive/serve only as
check log s. logs will not be
returned.

REMEMBER; this contest Is
valid towards the final standing
of the 5 Continent World cnem­
pionship! ! !

IPA CONTEST
Contest Periods:

Saturday, November 10
0800 to 1000 GMT
1400 to 1700 GMT
1800 to 2000 GMT

Sunday. November 11
0800 to 1000 GMT
1400 to 1700 GMT
1800 to 2000 GMT

The Internationa l Po li c e
Associat ion Aadlo Club-sec·
uoo Francaise (IPARC) has or­
ganized a contest which will en­
ab le partic ipants to work the
Sherlock Ho lmes Award. The
contest is open to all radio
amateurs and SWLs. General
call is " CO IPA." recn-membeee
may contact onl y members.
EXCHANGE:

Non-members send AS(T)and
serial number. Members send
IPA, AS(T). and serial number .
SCORING:

Every completed asa counts
2 points on eo and 40 meters, 4
points on 20, IS, or 10 meters.
Staions may be worked once
per band. Cross-mode and
cross-band contacts are not
valid. MultipliElf Is the ntlmber 01
IPA countries wor1l.ed per band.
Final score then Is the total

Contlnu«/ on f»fJfI ' 96

1,722
318

32,032
31 ,360
30....
26,418
25.974
21 .216
18.800
16.22'
14.952
14,608

1)SM5EEP
2)WB90GS
3)I'VMV
4) I'PCB
5)W6WDL
61 HA6J1
7)G3WW
81HA1ZH
9lHA5KBM
l D)~LRH

SWL

I ) Tonezzer Luciano
2) Hans Schalk

countr ies. Use all amateur
bands from 80 to 10 meters. Op­
erating classes include single­
or mum-operator. single trans­
mllter, and SWLs.
EXCHANGE MESSAGE:

RST, number o f the aso, and
continent.
SCORING:

Score 1 point per 8(). or
4O-meter asc, 2 points per
2O-meter asc, 8 points per
l~eterasc,and 12points per
lo-meter aso. No points or
mull ipliers for contacts with
one's own country . On ly 211
ATTY asos are valid. Each ere­
lion may be contacted onl y
once on any band ; additional
contacts may be made with the
same station If a different band
Is used. Multipliers are given for
count ries and con linen ts. A
multiplier Is given lor each
coun try w orked on 20-10
meters . No multipliers for 80-40
meters. A separate multipl ier
may be claimed lor the same
country if a cuterent band is
used (mall . o f 3 t imes). Only
countries which appear in at
leas t 5 o ther logs will be valid as
munrcnere. One's own country
is not valid as a multip lier. The
con ti nents are va lid a s
multipl iers; for contacts with
Europe and/or Afr ica , th e
sender and the receiver will
each be assigned 100 points as
mu ltiplier. 50 points will be
assigned lor each 01the remain­
ing continents contac ted. An
addit ional 100 points will be
given for each contac t wi th
Australia.oceania andlCN" Asia
on 15 or 10 meters. Total points
times tctat number of countries
t imes total continent points
plus total Australia·Ocean ia
and Asia station points equals
total score. Also, there are two
promotional periods included in
the contest: Saturday, Novem­
ber 3, between 1300 and 1400
GMT, and Sunday, November 4,
between 1600 and 1700 GMT.

RESULTS OF THE 9TH
WORLDWIDE SSTV

CONTEST 1979
Sponsor. IATG-Radio­

comunicazioni

AUSTRALlA.QCEANIA AND
ASIA RTTY FLASH CONTEST

Contest periods:
0800 to 1800 GMT November 3
0800 to 1800 GMT November 4

This contest is sponsored by
IATG·Radiocommunications to
increase Interest in Interccn­
unentet communications. Ex­
penence gained from this con­
test will be incorporated Into
the organizat ion of future con­
tests. All suggestions and con­
structive criticism are welcome.
The OXCC list will be used ex­
cept that the VEND, WIK, VK,
PY, LU, JA, and UA/l19 call areas
will be considered as separate

a) FCN" contest winners: urst
place-SO points, second place
- 46 po ints. th ird p lace ­
43 po ints, fourth p lace ­
41 points, f ifth p lac e ­
40 points, etc., 44th place-I
po int.

b) For continental winners
(e.g., Auetraue-oceenre and Asia
In the first conte st): IIrst
place-25 po ints, second place
-22 po i nts , third plac e
- 20 points, lourt h p lace-
18points, fifth place-17 points,
etc, ztst place-I point.

Standings are independent,
that is. continental winners can
also be general winners.

At the end of the three con­
tests, continental and general
standing points will be totaled
and a World Champion 0' the 5
Continents will be declared ec­
cord ing to the new final stand­
lng obtained.

Grand pri zes, as usual, are re­
served for the four fi rst place
winners. Consolation prizes
along with medals and cer­
tif icates will also be awarded.

ARRL Sweepstakes-CW
RSGB 7 MHzCW
Australia·Oceanla and Asia RnY Flash
CO·WE Contest
IPA Contest
Delaware aso Party
OK OX Contest
ARRL Sweepstakes-Phone
Austrian t60CWContesl
DAFG Short Contest-SW
CO Worldwide OX Contest-CW
DAFG Short Contest-VHF
ARRl tOO Meter Contest
TOPS CW Contest
North Carolina OSO Party
Connecticut OSO Party
ARRL10 MeterConlesl
T..nage Radto Sprint
OSL Exchange Contesl
North and South America RnY Flash
South Carolina aso Party
Europe and Alrica RnY Giani Flash

Calendar
Nov:"

Nov l().tl

Dec '"
Dec 22·23
J.n 5-6
Jan 19-20
Feb 2·3
Mar9-10

Novtl
Nov 17·18

Nov 24
Nov 24-25
Nov 25
Dec t-z
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New Products
REVIEW OF MAGGIORE COR

IDENTIFIER
Everybody wants to build a

repeater, it would seem. Many
groups are stopped by the high
cost of a "store -bouq ht"
machine and are unable 10 han­
dle the task of designing the
necessary log ic for the iden­
tifier and COR ci rcuits. If you fi t
this category, however, lake
heart. I was asked to do a review
of the Maggiore COR Identifier,
and since I have designed units
for a competitor, it was felt that
1would understand the unit and
be able 10 appraise It In a knowl­
edgeable manner. Before I get
into the details of this unit, let
me say this: If you are wanting
to build a repeater, take a look
atth!s unit.

When looking at the board,
the fi rst thing that you will
notice is the diode matrix
located at one end. The board
given to me to test had 58
diodes instal led . My first
thought was, "Who wants to
figure out and stuff all of those
diodes?" My next thought was,
"This unit comes wired and
tested and diodes are a sure
and safe way to prog ram an ID."
Upon closer examination , I
found that the ID may be set for
a short 10 and the who le matrix
does not have to be scanned,
which is a nice feature.

Another nice thing about this
uni t is the provision for running
a backup battery. If primary
power fails and the repeater is
running on battery, this unit pro­
duces a distinctive beep to sig­
nalthe user that the repeater is
on battery.

Interfacing this circuit to
other circui try should be a snap,
because three inputs are prov id-

ed for squelch information. One
looks for a hlqh-to-low logic
change, one looks for low-to­
hig h logic change, and finally
another looks for a small vol t­
age change in the noise am­
pli f ier of the receiver. It would
seem to me that this covers just
about every possible need that
might arise in buildi ng your
repeater.

The COR also provides a
choice between an adjustable
time-delay drop or an instant
drop with the drop of the re­
ceived carrier. This COR/IO cir­
cuit also has a built-in timer for
the 10 circui t. Assuming the reo
peater has been sitting unused
and somebody keys it , the 10
will cycle once and the timer
will trigger. Unt il the timer times
out, the repeater will not 10
again . This is a good way of do­
ing the 10 time as the repeater
will only 10 whi le the repeater is
in use. If the repeater has IDed
and activity stops, the repeater
will not ID at the end of t he time
cycle as t he trigger that keys
the ID after the ti meout is the re­
ceived carrier and that is not
present since activ ity has
stopped. The ID circuit pro­
duces an audio tone to go
di rectly into the transmi tter and
has plenty of drive even to drive
a small loudspeaker.

This circuit has another nice
feature in that one of the option
modes is a " beacon" mode. In
thi s mode, the un it wi ll produce
a tone with regular IDs. This fea­
ture makes this unit good for
the person who wants a beacon
and might not even be inter­
ested in a repeater.

I did fi nd a couple of things
that I did not care for, but they
are minor. One is the optional

beep. I l ike the idea of the beep,
but on this un it it occurs the in­
stant the COR goes, which says
that it is right on the end of the
squelch tail. In tal king to the
people at Maggiore, I am told
t here is an option on a separate
PC board that can be added to
allow an adjustable delay be­
fore the beep, bu t I am sure th is
is not a problem to lose any
sleep over.

Another thing I noticed was
the t imeou t function . It is ad­
justable and can be disabled, of
cou rse, but when it t imes ou t,
the repeater drops. It can be in
the middle of an ID or anything
else. The repeater would drop
off the air. If the offending car ­
rie r clears, there is no way for
the other users to know, except
to give a kerchunck to see if the
repeater responds.

One very nice feature of this
c ircuit is t he output key . It is a
relay so that there should be no
problems with interfac ing to
anything .

In way of summation, let me
state that I rate this Maggiore
COR Ident if ier quite hig h. The
design is straightforward; the
PC board is doub le-sided and of
the hightest quality. The corn­
ponents are of high quality and
are common parts. The circuit
has a built-in connector so that
it can be plugged in and out as
necessary. And last but far from
least, the unit comes wired,
tested, and programmed. I say
that for the money, it's hard to
go wrong on this deal.

Maggiore Electronics Labora·
tory, 845 Westtown Road, West
Chester PA 19380; (215)-436·
6051. Reader service number
M36.

C. W. Andreasen N6WA
Van Nuys CA

KANTRONICS' GENERAL
COMBO

Kantronics' General Combo
is a complete, carefully-orga-

ntzeo program with the upgrad­
ing amateu r in mind.

The General·Class Amateur
License Study GUide, SAMS
#21617, by W0XI, explains radio
c ircu its in an easy-to-under­
stand style. The primary pur­
pose of the text is to assist the
prospective General in obtain­
ing the General class license.

A second purpose of the text
is to provide not only memor­
izable information for the exam,
but also usable knowledge on
electronics and practical radio
circuits. The author's point of
view is that an understanding of
the material can then lead to a
more detailed study of elec­
tronics later and to a greater en­
joyment of our hobby, amateur
radio.

Each chapter beg ins wi th ln­
t roductory material and builds
on this material to form more
general concepts. The text ax.
plains the test, amateur regula­
t ions, radio-wave propagation,
practical radio c ircuits, modula­
tio n cha rac teristics, and
transmission lines. Throughout
each chapter, sample exam
questions test your understand­
ing of the materia l and prepare
you for the FCC exam.

The General Cassette Tapes
discuss rules, regulations, and
radio theory in an interview for­
mat. The QSO Tape simulates
exam-like " o n-the-a ir " code
transmissions. It progresses
from 71h to 15 wpm. Text key
and practice exams are in­
cluded. These test your pro­
f iciency in copying the content
of the message and prepare you
for the new FCC code test for­
mat. Kantronics, Inc., 1202 E.
23rd Street, Lawrence KS66044;
(913)-842-7745.

PERSONAL USE REPORT­
THE BEARCAT BC·250

SCANNER
In the not-too-d istant past , a

great pastime was l istening to

COR Identifier from Maggiore.

32

New study guide f rom Kantronics.
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pol ice calls on about 1700 kHz,
just above the standard AM
broadcast band. I can remem­
ber tuning the beautifu lly-cab­
rneteo Zenith that stood in our
living room and feeling the ex­
citement as dispatchers sent
cars to various incidents.

In the quest for more chan­
nels and better communica­
tions, the police (and other
emergen cy services) have
moved 10 the VHF and UHF
spectrums. Public Safety Radio,
as it is call ed, still has police
and firefighters. news reporters,
radiotelephone cal ls, air rescue,
G·men, weather forecas ts, and
just about any other safely ser­
vice that you might imag ine.
The frequencies may be differ­
ent, but the excitement is still
there, and scanning monitor re­
ceivers have become the hot­
test item in consumer elec­
tronics si nce calculators.

Several generations o f prod·
uct development have yielded
the Bearcat Be-25O scanner by
Electra. When I saw the specs
of th is programmable scanner, I
had to have one. After using It
for a few months, I feel that It is
a complete listening post in one
package.

This mtcrop rcceasor-con ­
trolled scanner needs no
crystals for any of its 50 svn­
thesized channels; frequencies
are entered directly by a simple
numerical keyboard. An 11-dlgit
LED readout displays fre­
quency, channel number, and

34

The Bearcat BC·250 scanner.

funct ion in large bo ld dig itS.
Any frequency in the fi ve

bands (32-50 MHz, 146-174 MHz,
420-450 MHz, 450-470 MHz, and
470-512 MHz) can be entered on
any channel. Bearcat auto­
matically retunes the front end
for optimum sensitivity at any
frequency, Including the
z-rneter and 450-MHz FM bands.
The 50 channels are arranged In
five groups or banks of 10 each.
Each bank can be selected to
scan or bypass. This allows you,
for instance, to put the police on
bank 1, fire on bank 2, and so on.
My favorite local repeaters are
on banks 3 and 4. If there are no
asos that interest me, I just
push a button and bypass those
banks.

Momentary power outages or
moving the radio to another
room pose no problems for the
BC-25O. All frequenc ies are
stored in a non-volatile memory
that requires no battery . II
power is lost, the scanner stili
retains all frequencies.

The Bearcat Be-25O has a
unique search function to find
those hidden or secret chan­
nels. Just enter an upper and a
lower frequency limit and the
BC·250 will check all channels
between the l im its. Active tre­
quencies can then be read out
on the display or entered into
one of the 50 regular channels.
It 's great for finding those
" secret" repeater Inputs or
special channels used by the
local police.

A spec ial 64-channel memory
is set aside for use with the
search function. In the searchl
store mode, the Bearcat BC·25O
will search between the limits
and automatically store the Ire­
quencies of up to 64 actlve
channels. These can later be reo
called on the display and/or
en tered into any of the 50
regular channels. The special
memory also can be used to
store frequencies 10 be by·
passed during the regular
search mode.

I hate to miss any action on
Ihe local " OX tip-off" frequency,
so I program it on channel one.
Priority listening Is a selectable
feature of the BC·250 that
allows me to hear channel 1
whenever it becomes active, re­
gardless of any other signals or
functions. This is automat ically
done by momentarily sampli ng
channet t and, if active, switch­
ing to that channel.

A two-second delay can be
selected on any channel. This
delays the start of scanning
long enough to allow a reply to
be heard on simplex channe ls.
When things get boring on any
Channel, a lockout can be pro­
grammed. The BC·25O will then
skip over that channel when
scanning.

My favorite function available
on the Bearcat BC·25O Is the
auxiliary control. This allows
selective contro l of accessories
connected to terminals on the
rear of the scanner. I use the

auxiliary control to record the
paramedic channels on a bat­
tery-operated t ape recorder
while I'm not at home. When I
am at home and not in the
shack, a Sonatert triggered by
cnanner t lets me know that the
OX net is active.

The Bearcat Be-250 is, of
course, 100% solid state. Most
of the fu nct ions are cont rolled
by seven custom-designed ICs.
It has a sensitivity (12 dB
SINAD) of .4 microvolt s VHF
and .6 microvol ts UHF. Dual
power suppl ies allow operation
on 117 V ac or 12 V de. There are
external antenna and speaker
jacks on the rear, and the scan­
ner comes with power cords
and a mobile mount ing bracket.
Usefu l even when not scanning,
the BC-250 also functions as a
highly-accurate digital c lock,
displaying time to the second.
The darn thing's so excltlng, my
CW is gett ing a li ttle rusty.

Electra Company, PO Box
29243, Cumberland IN 46229.
Reader service number E40.

James E. ArconaU KIFBJ
Creve Coeur MO

MORSE CODE PROGRAM
AVAILABLE FOR THE TR5-30

Cost Effective Computer Ser­
vices announces the AMCT.aD,
a program for the TRS.aD to
teach and build proficiency in
receiving Morse code. AMCT.aD
(A utom a tic M or s e Code
Teacher) is the only Morse ccoe
program available that will auto­
mat ical ly speed up or slow
down depend ing o n th e
student 's prof ic iency in re­
ceiving code. Among the many
options is the ability to receive
in single or group character
mode. Written in machine
language, AMCT.aD is availab le
tor Level 1 and Level 2 TRS-BO.
Cost Effective Compu ter Ser­
vices, 728 S. 10th St., Suite #2,
Grand Junction CO 8150 1.
Reader service number C124.

NEW MULTI-PURPOSE
TERMINATION WATIMETER

A new-concept serles of
10150/250-W all t o 100/5001
2500-Watt Rf Absorpt ion Watt·
metersnme Terminat ions with
convenience features suggest­
ed by communications users
has been designed by Bird Elec­
tronics Corporation. The eight
new models are direct -reading
terminat ion instruments for ser­
vic ing 5O-Ohm communications
systems and for maintaining
them at peak operation.

The new TERMALlNE'" watt­
meters feature three power
ranges selected by switch. Thi s
flexibility, without the need to
transfer the crystal diode, frees
one hand for equipment flne­
tuning or troubleshoot ing . The
new series 6730 wattmeters can
be checked and calibrated in
the l ie ld to a known standard.
Frequency coverage has been
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TERMALlNE'" Wat tmeter, model 6736, 50125011000 Watts ,

The XV4 transmitting converter from Hamtronics.

MBO USER REPORT
The Macrotronics Mao ham

Interface for the Radio Shack
TAS-SO computer includes an
interface board and software
for a'rrv and CW operation. The
hardware employs one board
which provides access to the
computer through the expan­
s ion port (an expansion inter­
face is no r requ ired), On and off
pulses generated by the com­
puter can be coupled by a relay
with normally-open or normally­
c losed contacts (or an acces­
sory optolsolator for keying
AnY loops), a PNP transistor,
or an NPN transistor. These op­
tions permit keying of virtually
any transmitter for CW or FSK
or the AS-232 input of a TIV
AFSK system. For receiving CW
or TTV, the board transfers
pulses to the expansion port of
the computer. This can be ac­
complished by prov iding the
board with receiver audio which
is detected by a phase locked
loo p or by connecting t he
RS-232 leads of a demodulator
to the board . With the optional
optotsotatc r. the board can be
keyed directly by the nY loop
supply.

T h e software tn c tudes .
machine-language routines for
CW and nY encoding and de­
coding and a BASIC program
for running the system. The in­
struction manual supplied with

Continued on page 199

ceiver uses no rf stage, but
behold the .25 microvolts for a
10-dB S + NIN sensitivity f igure.
Selectivity on SSB is 2.7kHz at 6
dB down wi th a 2.2 shape factor,
provided by a s-core crystal lad ­
der filter. Image reject ion is bet ­
ter than 60 dB. There's also
plenty of audio-2 Wall s into
the internal a-rncn speaker.
Dynamic range is rated at a ter­
rifle 80 dB above a noise floor of
130 dB. On-the-air tuning is
smooth, and with no backlash
you get the feel ing o f operat ing
a much more expensive rig . Key
down, the row-power trans­
mitter draws about 2 Amps, or
16 Amps with the high-power
module addition . I used my
home-brew supply, but Atlas
makes a nice matching supply
along with many other acces­
sories. A bracket and hardware
are suppl ied to join the receiver
to the transmitting module,
making a great compac t sta­
tion.

I travel quite a bit, so the
Atlas will be a nice traveling
companion. Hours of operat ing
pleasure are ahead from my
new-found friend. So, congratu­
lations, Atlas ! A cute lilt te rig !

Atlas Radio, Inc.• 417 Via Del
Monte, Oceanside CA 92054,­
(714)-433-1983. Reader service
number A16.

Jerry Robinson III N4KJ
Asheville NC

A REVIEW OF THE ATLAS
TX·110

Cute little box! That was my
first rmpresssron as I sat down
before the dark grey and black
cabinet. I had come Into
Georgetown Communications
only to browse, wi th not a
thought of spending a dime,
even less of fa lling in love. A
very impressive price, indeed,
but was it a receiver or a trans.
mitter?

" It's both," a voice behind me
said. Carl N4AA, the owner,
handed me a key and to ld me to
take it for a sp in.

You see, the Atlas AX-ll0S is
Atlas 's hot new allband reo
celver, and with the addition of
the TX-11 0 transmitting module,
it's an eu-souo-state SSB and
CW transceiving package.

Well, OK, let' s see what il'll
do on the oval track. Ah, a
ca ... WB2XXX DE N4KJ .. .
Hey, instant reply, and a 589 to
boot! Semi-automatic break-i n
key ing, 8CM). Hz CW filter, and
built-In sidetone-not bad at
all!

When I finished wi th theQSO,
I asked Carl for a mike and
quickly switched to 20 SSB. A
W7 answered my CO, but a bit
high in frequency; no problem,
the AX-l l0S is equipped with re­
ceiver incremental tuning . I'm
impressed ... I'll drive it home.

In the shack, I gave the Iiltle
box a real operator's shake­
down. The transmitter runs 20
Walts input or, wi th the high
power module added , a full 250
Walts is possible. The output is
broadbanded, which requ ires
no tuning, and It's fed to the
antenna via an 80-239 connec­
tor (not a cheap phono plug). In
addition to the relative output
meter on the front panel , there's
provision to monitor current to
the sol id-state fi nal amplifier.
There's plenty of mike gain , and
audio quality is excellent. The
CW note is likewise "ctlckless''
and ch irp-free.

As I ment ioned before, this is
a transmitting module; certain
stages of the AX-ll0S are re­
quired to make a complete
transmitter. All connec t ions for
this are supplied through a
tz-pin connector plug ,

Jarring the rece iver around, I
found the mechanical stabi lity
excel lent. Drift also is well
within t he 500-Hz f igure as
quoted in the manufacturer's
specifications. The tuning dial
reads to 5 kHz with l -kHz marks
on the tuning knob skirt. The
handy AIT control I mentioned
tunes up and down 5 kHz from
the transmit f requency. When I
switched the BOO·Hz fi lter on a
CW signal , a clean note with lit­
tle ringi ng was realized. The reo

FM transmitters, and rece ivers.
Hamtronics, tnc., 65F Moul Rd.,
Hilton NY 14468; (716)-392-9430.
Reader service number H16.

435·437 MHz or 432-434 MHz,
the new model SV4 requires 1
mW to 112 W of drive to give 1 W
PEP output on SSB or up to 1·1/2
W on CW or FM. If you have one
of the older 10m exciters which
doesn 't have a low power trans.
verter output, don't worry, be­
cause instruct ions with the XV4
tell you how to make a simple
attenuator. The best thing
about the XV4 is the price -c-it
cos ts much less than other
types of equipment which have
been available until now. Even
adding an LPA 4-10 t o-watt
li near power amplifier, a C432
UHF receiving converter, or a
el44 VHF receiving converter to
the system, you st ill save a
bundle o f money! The XV4 has
an oscillator output to be used
with a rece iving converter if you
like to transcerve. It also has
two oscillators, so it is easy to
change frequency ranges with­
out returning. For those who
have a a-meter multimode rig,
an XV28 adapter is available to
allow the XV4 transmitt ing con­
verter to operate with a 2-meter
input signal.

For more information , call or
write for free catalog on these
and other VHF and UHF kits, in­
cluding preamps, converters,

extended and the use of Schot­
tky diodes increases rcnq-term
reliability.

Wattmeter and load sections
are jo ined wi th the patented
quick-change OC feature, which
allows easy separation. The
load resistor can then serve as
an independent terminat ion.

The eight model s have fu ll ­
scale power values o f 250, 500,
1000, 1200, and 2500 Watts and
frequency coverage of 25 to
1000 MHz or 1.5 to 35 MHz. Vswr
of the terminating loads is less
than 1.15 from dc to 1000 MHz.
The new ser ies joins es teb­
fished TERMALINE Wattmeters
with scales from 2 Watts to 150
Watts. Available from Bird Elec·
tron ic s Corporation, 30303
Aurora Road, Cleveland (Solon)
OH 441 39; (2 16)· 248- 1200.
Aeader servi ce number 810.

NEW UHF TRANSMlnlNG
CONVERTER FROM

HAMTRONICS
Hamtronics, lnc., has done it

again! In the tradition of other
fi ne products, they have a new
UHF tran smitting co nvert er,
and just in time to gear up for
the new OSCAR Phase III. De­
signed to convert 28-30 MHz to
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New Rig for 10 FM
- a review of the Comtronix FM80

The Comtronix FM80 with matching microphone. This
compact unit places the wide world of 10 FM directly at
one's fingertips .

Deve {"grom K4TWJ
Eo.stwood Vi/lagr 1101 South
Rr~. 1/, Box499
Birmingham AL 35210

A ~ exciting new frontier
In amateur com­

munications is presently
being pioneered on the
high end of 10 meters, and
th is field promises to gain
widespread acceptance in
the near future . Channel­
ized FM operations similar
to those presently enjoyed
on 2-meter fM are produc­
ing worldwide communica­
t ions for amateurs using
smal l, low-power t rans­
ceive rs. OX propaga tion on
10 meters is o n the up­
swing, and this condi t ion
shows no sign of d iminish­
ing in t he near futu re .
Me a nwhil e , 1 0 mete r
fMe rs are having the time
of t heir l ives working the
world o n this fasci nating
high-frequency band .

Although 10 fM sup­
ports a substantia l amount
of activity each weekday,

this band becomes an ab­
solute blowout of fun and
pleasure every weekend.
This super-excitement
usually begins around mid­
day Fridays and continues
full blast until the band
drops out Sunday eve­
nings . During these peri­
ods, stations in all a reas of
the world freq uent the in­
ternationa lly popula r fre­
quenc ies of 29,600 kHz o r
29,620 kHz a s act ivity
booms and QSOs flouri sh .
On numerous occasio ns,
the DX activity on 10 FM
re semble s a giganti c 2­
meter band opening wit h
sta tion signa ls stack ing 5 o r
6 layers deep .

Until recent times, mo st
of t he equ ipment used o n
10-meter FM consisted of
single-frequency bus iness
uni ts whic h we re usual ly
retuned fo r operation on
the Inte rn a tional Direct
Frequency of 29,600 kHz .
As activ ity has increased ,
this " cha nne l" has become
quite busy, and secondary
" c h a n ne ls" of 29620• •

29,640, and 29,660 kHz are
also becoming popula r. In
order to assu re the accep­
tance and future develop­
ment of 10 FM, pioneering
amateurs are now working
toward the common goal o f
distributing on-the-ai r ac­
tivities throughout the high
end of 10 mete rs. Ulti­
mately, this will divert mass
pileups from 29,600 kHz
duri ng periods of inte nse
activity. A su bs ta ntia l num­
ber of FM repea te rs operate
o n the high e nd of 10
meters, and the ir perfo r­
mance is fa ntast ic. Most of
these repea ters employ 100
kHz inp ut/out pu t spac ing,
so that an input signa l o n
29,540 kHz wou ld output
on 29,640 kHz.

Severa l a reas o f the
United States e njoy the
pleasu res of t Ovm e te r­
link ing with thei r 2-meter
re pea te rs to crea te " supe r
machines" . The las Vegas
machine, fo r example, pe r­
mi t s HT-equ ip ped a ma­
teurs to commu nicate with
ot hers t housands of miles
away via a z-ro-tn-meter
link . An inestimab le
nu m be r of in dividually
owned remo te base units is
active on 10 FM, and their
operators truly have the
world at thei r finge rtips .

My first 10 FM rig was a
single-freque ncy unit
which ran 5 Watts on
29,600 kHz . I recently
switched to t he multi-fre­
quency Comtro nix FM­
60, however, and the re­
su lts have been a totall y

new ball game. Obviously,
the Comtronix FM trans­
ceiver will prove to be a
super-innovation fo r 10 FM.

The Comtronix
When UPS del ivered the

Com t ro nix package. the
ca rrier dropped it a pprox­
imate ly 2 fee t to the floor
(what else is new)! I qu ickl y
unpacked the uni t a nd ca r­
ried it to my ca r to check
damage. When I connect­
ed the FM80 and switc hed
on power, stat ions in Mon­
tan a and Washington state
came bo oming through.
The FM80 is definitely a
sto ut-hearted rig! A qui ck
check with my trusty W4
wattmeter ind icated 10­
Watts o ut put, which was
exac t ly as Comt ro nix ad­
vert ised. Whil e mobiling
ho me that eve n ing, I
wo rked Ca li fo rnia, Ar­
izona, and Alabama. All
sta tions agreed the FM80's
au d io sounded very good
and its signal st rength was
q uite ample (low power is
very popular on 10 FM).

During the first weekend
I used the Comtromx. some
serious medical problems
limited my o n-t he-ai r
operations to a tota l of 2
hou rs - and much of this
time was interrupted fo r
handling chores . I did ,
howeve r, manage approx­
imately 12 contacts with 9
countries in four of the
worl d's 7 continents . The
FM80 was used barefoo t
d uring these opera t ions,
a nd t he a nte nnas used
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Donald K. Reynolds
6J6J Beach Drive S. W.
seaute WA 98136

The Black Art
of Antenna Design

- shedding some light on the workings
of vertical whips

Fig. 2. Current distribution on the Zepp antenna.

You must su re ly agree
that te rminals A and B in
Fig. l (a) are the input termi­
nals o f the antenna be­
cause this is where the two '
wire tra nsmissio n line i'i
connected , If we concen ­
tra te o n the ante nna a lone,
we have the situat ion por­
trayed in Fi g. l {b), where
point B is o ne end of the
half-wave a ntenna . while
poin t A is a di sembodied
poin t hanging in the air
What. then , is the imped
ance term inat ing the trans­
missio n li ne ? It is evidently
infinite. because an imped­
ance is the ra tio of an at
voltage to an ac current.
An ac voltage. V ab, applied
across the two term inal s of
an antenna sho uld ce rta in­
ly excite the antenna. If
such a voltage generator is
applied across terminal s A
and B. a s shown in Fig. t tc ),
no current can flow, be­
cause the same c u rre nt
which goes out of one ter­
minal of the generator
must come into the other.
and in this case, terminal A
is not connected to any­
thing. But there must be a
finite current entering the

The p rob lem ari ses fro m
what I shall ca ll the "o ne­
term ina l impedance" mis­
conception . As a st arting
poi nt , le t's take a loo k at
an old and time-honored
antenna , popu la r in the
ea rly days of ham radio,
known as the "Zep p," and
sho wn in Fig. 1(a). The
Zepp consists of a half­
wave wire. usually mounted
horizontally. driven at one
end by a two-wire transmis­
sion line . The feedline is
normally one quarter-wave­
length long, and is usually
co up led induc t ive ly to a
tuned ci rcu it at the driving
end . The antenna is said to
be "vo lt age fed " because
the ext remity of a wire an­
tenna is a point of high
voltage and low current .

. .sro n microwave antennas
suc h a s horn s or s lot s
whi ch a re d riven by wave­
g uides . Pra c tica lly a ll
other antennas po ssess two
te rmina ls, the po ints at
which o ne ca n say that the
tra nsmiss io n line to the
transmitter o r receive r is
co nnected , and t he a nte n­
na begins.

The Problem
The p rob lem to be

treated in this article is re­
lated to the way in which
antennas are connected to
transmission lines. We will
exclude from the di scus-

tennas, but evident ly ex­
tend to some of the manu­
factu rers as well. Unfortu­
nately, there is a widely­
he ld bel ief that an tenna
design is a " black art. "
While 1 do not wish to un­
dermine the livelihoods of
those well -qu alified anten­
na eng ineers wh o thr ive o n
perpetuat ing t he no tion
that t he operation o f an an­
tenna is incom prehens ib le
to the layman, I do feel
that some of the secrets
should be revealed in the
interest of the betterment
of ham radio!

1..., 1...... 1' , ,,;:;;;;:::::=~E=:::::::::::::o,._, ..,.,
,,,
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Fig. 1. (a) Zepp antenna
with teedtine. (b) Zepp with
feedline removed. (e) The
one-terminal im pedance.

T he purpose of th is art i­
cle is to correct so me

widespread misconceptions
about antennas. These mis­
conceptions, as will be ex­
pla ined la ter, are not con­
fined to certain users of a n-

o
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f,R,.6. The complete end-driven whip.

length whips Another pos­
sib le tuning network . using
a tapped indu ctor , is
shown in Fig. 4(b). Capaci­
tor C in Fig. 4(b) is some­
t ime s deleted , and the
length of the whip is made
variable in order to ga in an­
other tun ing par ameter.

We now come to an­
o the r point about which I
suspect there are mi scon­
c e p t io ns am ong man y
amateur radio operato rs.
This concerns the respec­
t ive ro le s o f the inside and
the outside o f the coaxial
line. The transmitter nor­
mall y re sid e s wi th in a
rather well -sh ielded box.
The signa l generated by
the transm itter is conveyed
within the co ax line to the
feed point o f the antenna
b e fo re it (t he si g na l)
emerges and first " sees the
light o f da y." I like to ca ll
the shie lded interior o f the
transmitter and the inside
of the coax cab le out to the
antenna terminal s the " in­
side world " The "o uts ide
world" consist s of the whip
antenna and thE' outside
surface of the outer con­
ductor of the coax line!
This is the point missed by
many users of antennas.
They pe rce ive of the coax
line pu re ly as a transmis­
sion line connecting their
transceive r to th e antenna ,
and fail to understand that
it can also be a part of the
antenn a . Plea se under ­
sta nd that thi s is not a new
o r revolutionary concept,
bu t has been wel l u nder­
stoo d by a ntenna engi­
neers d uring a t least the
last 35 to 40 years.

looking down into the
co ax line between points A
and C-see Fig. 4(a)-we
c an rep lace the " inside
world " b y a vo lt a g e
so urc e. Vg. in series with a n
internal impedance, Zg.
This is an application o f
Thevenin's theorem-well
known to all electri cal en­
gineers . The vo lt age source
drives the a nte nna imped­
ance, Za. through the l C
network, as shown in Fig.

li ve in a co asta l area where
large m arina s a re located.
look at the sa ilboats and
se e how m any ve rt ica l
whip antennas of the thin
wire. automo tive type are
m ounted o n t he m ast­
heads As will be e xp lai ned
be low. this type o f a ntenna
sys tem can produce severe
deg rada tion o f the rad ia­
tio n pattern . caused bv un­
wa nted cu rrents exci ted o n
the o uts ide o f the coax line
as well as o n the stays.
shrouds, and the mast itself
- a ll func tioni ng as long­
wire antennas . The degra­
dat ion in communications
performa nce could resu lt
m t ragedv because o f the
mabtlit v o f the boater to
summon help in an emer­
gency situatio n. I cannot
be lieve that the manufac­
tu re rs and deal ers of the se
a ntennas are awa re o f the
problem; it is much more
likel y to be a matter of ig­
norence . It ha ppens that
t here do e xis t well -d e ­
vigned vert ica lly-po la rized
m anne VHF ante nnas on
th e market. in which the ra ­
di ating ele me nt is superbly
decoupled from the coax
line and mounting struc­
ture . It is unfortunate that
in thi s co nsumer-or iented
market , when th e sa il bo at­
er as ks for a lightwe ight
VHF antenna, the dealer
happily se nds him off to his
(po ssible ) doom with de­
grad ed communications ca­
pabilit ies!

Returning to the one-ter­
minal im peda nc e miscon­
cept ion, Fig . 3 portray s a
t ypi cal coa xia lly -d riv e n
wh ip a ntenna with tune r in
the base. connected to a
coaxia l cable . The antenna
m igh t be e ither a half-wave
o r 5/8-wavelength whip .

A popula r network fo r
im peda nce-ma tc hi ng the
wh ip to t he coax line IS

shown in Fi g. 4(a }. This is an
Lnetwork in a configura­
t ion usef ul for a load im­
pedance whose resistive
part is gre a te r than 50
O hms . as in the case of
both the 1{2- a nd S/8-wavE'-
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through a length of coaxia l
ca ble. If he co u ld on ly see
wh ere the rf was going . he
would be shock ed ' (At the
end of thi s a rtic le I will re­
vea l the design of a handy
device whi ch actua lly can
ma ke the rf vi.... ible !)

For ham use, degr aded
perform an ce is not usu all y
a cr itical matter . The user
may be unaware of the
d egrad a t ion becau ....e he is
... ti ll ab le to work other sta­
tions The user may be
quite ha ppy. Unfo rtuna te­
ly. mer... rarelv rece ive any
technical gu ida nce from
either the ma nufac tu rer of
the antenna o r the deale r.
both o f whom are princi­
pally concerned with sa les .
A muc h more serious pro b­
lem arises when the auto­
motive-type wh ip an ten na
is used in othe r tha n ham
radio service , for example .
in the menne band of 156­
16 2 MH z If you happen to

I
-.,_ t . U W,Tlt _
....... ' poUSl S

FiR. 7. Measured radiat ion patterns showing relati ve power
vs. vertica l anRJe: 1. _._. haft-wave wh ip, no decouplinR. 2.
- - - - SIB- wavelength wh ip, no decoupling. .1. ~ - - ­
haft-wave whip with quarter-wave decoup fing sleeve. 4.

reierence hal f-wave center-driven dipole.

srtv will typic' a lly occur at
so me vertica l ang le above
the hori zon . Thi s effec t is
usua lly tolerat ed as the
price to pay for the sim p lic­
rt v ann economy of the
simple vert ica l whip ex­
tend in g from the car body .
(Incrdentallv , severe asy m­
metry In the mou nt inK 10 ­
ca l ion o f a VHF veh ic ula r
w hip can result In a highly­
Irregu liH azimutha l rad ia­
t ion pattern)

rhe areet one-term ma l
impedance misconception
rearv us bead rga m when
an autornonvetvpe whip
antenna is connec ted to
the end of d co ax ial trans­
mission line . With the auto­
mobile deleted This vrtua ­
tion is not uncommon .
Many an amateur radio op­
erator ha v bought an auto­
mobile whm for home use.
vtue- k It o ut of the window.
and co nner ted it to hi....
2 m e t e r b a se vt a ti o n
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sured radiation patterns
under specified conditions
and measured gain figures,
before they buy.

The so lutio n to the prob­
lem of end-driving the whip
is to employ a suitabl e "de­
coupling system" to inhibit
the antenna cu rre nts from
flowing down the outside of
the coax. For th e VHF
bands, one of the most
widely used and (when
properly designed) highly
effective systems employs
a 1/4-wavelength sect ion of
tubing, e xte nd ing down
from the base of the whip
over the outside of the coax
line, as shown in Fig . B. This
syste m is very effective for
half-wave whips, very poor
for SIB whips, and only fair
for 1/4-wave whips. (This
last design has been called
a "sleeve dipole" for many
vears.l

Note in Fig , 8, which
shows a half-wave whip,
that the outer conductor of
the coax line at the base of
the whip is folded down
a nd over the coax in the
form of a quarter-wave
sleeve, which is open at the
bottom. For good decou­
pling, the d iameter of the
s leeve mu st be co ns id­
erably greater than the
outer diameter of the coax
line, at least in the order of
5 or 10 to one. looking up
into the open end of the
sleeve, one sees a coaxial
line with the sleeve as the
outer cond ucto r, and the
outer surface of the fe ed
co ax as the inner conduc­
tor. This coaxial line is open
at the bottom end, but ter­
minated at its top end in a
sho rt c ircuit. At quarter­
wave resonance, there is a
high impedance between
the lower lip of the sleeve
and the inner coax line. This
impedance is in the path of
the "sp ill-over" current, and
forces a current minimum
to exist at this point. There
is a portion of a standing
wave of current on the out­
side of the sleeve, with
maximum amplitude at the
top of the sleeve. This max-

horizon.
Pattern 2 is that of a

SIB-wave le ngth whip with
base tuner, and it exhibits
co nsiderab ly more severe
degradation than the half­
wave whip. This arises from
the larger base current of a
SIB whip than in a half-wave
whip, resulting in a corre­
spo nd ingly larger "sp il l­
over" current on the out­
side of the coax.

Pattern 3 is that of a half­
wave whip with a quarter­
wavelength decoupling
sleeve, to be described in
the next section. Only slight
pattern distortion is evi­
dent, this being due to the
sma ll current necessarily
excited on the decoupling
sleeve .

Finally, pattern 4 is that
of a center-driven balanced
dipole which is used as a
test antenna to calibrate
the antenna range.

The Cure

The conclusion to be
drawn from the above dis­
cussions and test results is
this: Use your mobile whip
antenna where it belongs
(on your car) and be skepti­
cal of any commercially­
available antennas which
are claimed to be designed
for base station use but
which consist of an end­
driven vertical radiator with
no decoupling system evi­
dent.

How then can you radi ­
ate a clean, omnidirec­
tional , vertically-polarized
signa l from an end-driven
whip antenna, and know
that it is performing cor­
rectly?Again, we turn to the
old pros, the antenna engi­
neers who have known how
to design such antennas for
the last 40 years, and have
been furnishing them to the
co mmercia l trade, to the
military se rv ic e s, the
government agencies, the
telephone company, etc.
The se are the so phist ica ted
users, who are not fooled
by advertising claims, and
who insist on proof of per­
formance, including mea-

talty above a turntabl e,
and rot ating it in the hori­
zontal plane at a fixed
height above the earth. A
s ignal generator on the
turntabl e drives th e anten­
na, and the radiated signa l
is picked up at so me di s­
t an ce away o n a horizon­
t ally-pol ariz ed a nte n na,
amplified, dete cted , and
plotted on a n a utoma t ic
c ha rt recorder, the paper
drive of which is synchro­
nized with the rotation of
the turntabl e . The verti cal
polar di agram s of Fig. 7
were obtained in thi s way,
using a commercial anten­
na pattern recorder and fa ­
cilitie s o f the University of
Washin gton The original
recordings were made in
terms of a decibel plot o n
an X-V recorder . and were
carefu lly repl otted in a po­
lar diagram to make the re­
sult more generally under­
sta nda ble ,

Fig. 7 shows the relative
radiated power versus ver­
tical angle for 3 different
end-fed whip antennas, all
patterns normalized to a
maximum value of unity .
Each of these antennas was
mounted horizontally, with
the co axia l teedline ex­
tending out in line with the
whip for a distance of BY2
feet , and then coming verti­
ca lly down to near ground
level , and then back to the
turntable.

Pattern 1 is that of a com­
mercial half-wave whip
with tuner in the base. Note
how the pattern is of "but­
terfl y" sha pe, with lobes
above and below the hori­
zon. This is a typical result
of the radiation from the
coax combining in and out
of phase with the compo­
nent from the whip. The
pattern would be mu ch
worse if even a greater
length of coax extended
down from the base of the
whip, the main effect being
to break up the vertical pat­
tern into a mass of lobes,
with no assurance that
there would be a maximum
of radiation toward t he

I

I

robbing the ham s of rf pow­
er for vears.!

Some repre sentative
measured radiation pat­
terns of whips showing the
effects o f radiation from
the coax line are sho wn in
Fig , 7. The azimuthal pat­
tern of a ve rt ica l whip is
ne cessarily o mnidi rec t to n­
at . The radi ation pattern in
the vertical plan e is most
easily measured by sup­
porting the whip hori zon-

~/8 ' " H, P

Fig. 12. A coaxial1y-fed,
sleeve-decoupled 1-1/4­
wavelength center-driven
d ipole.

Fig. 11. Current distribution
along 5lB-wa velength whip
with 114-wave decoupling
sleeve.



Fig. 13. Commercial VHF version of marine antenna shown in Fig. 12. Here, the author
provides temporary [and decoupJed) support.

imum amplitude is sma ll,
since it must be equal to the
base current entering t he
whip. The othe r end of the
standing wave is at the
open end of the sleeve,
where t he cu rrent ampli­
tude is practicall y zero. The
outs ide of the coax line
below the sleeve is now
very effectively decoupled
from the anten na. The cur­
rent di stri bution a long t he
entire structure is shown in
Fig.9. The small section of a
standing wave on the de­
coupling sleeve is in phase
with the cu rrent o n the
whip, but has little effec t on
the radiation pattern, as
was shown in Fig. 7. A com­
mercial ly-ava ilab le version
of this antenna, designed
for t he 1S6-162-MHz marine
VHF band, is shown in Fi g.
10. This antenna is par­
ticul a rly att ract ive fo r
masthead mou nting on sail­
boats, because t he decou­
pii ng sleeve prevents the
stays, shrouds, mast, etc..
from becoming inadvertent
pa rts of the antenna.

A S/8-wavelength whip
cannot be decoupled effec­
tively with a quar ter-wave
sleeve, as can be seen by
the cu rre nt di str ibu t ion
shown in Fig. 11 . The stand­
ing wave of current a long
t he whip has a phase re­
versa l one half wavelength
down from the top. The
feed point current a mpli­
tude is 70 percent of the
maximum curre nt, a nd the
cu rrent at the top of the de­
coupl ing sleeve must have
the same amplit ude and
phase as the cu rrent at the
base of t he whip. The resu lt
is that even though t he coax
li ne below the sleeve may
be fai rly we ll decoupled,
the radiation pattern of the
ante nna will be poor. Rad ia­
tion toward t he hori zo n
from the upper and lower
hal ves of t he system tends
to cance l, with maximu m
radiation occurring in lobes
at high a nd low angles.

A more inte lligent way to
drive a SIB-wave length whip
is to p lace t he quarter-wave

decoupling sleeve down
below t he feedpoi nt so
that the o pen end of the
sleeve is 5/8 wavelength
bel ow t he feed poi nt, as
shown in Fig. 12. The anten­
na now becomes a center­
d rive n 1-1 /4 -wavelength
d ipole, whic h happens to
be the " magic" length need­
ed to produce power ga in
towa rd the horizon of 3 dB

with respect to an ideal ver­
tica l ha lf-wave di pole. This
is the maximum gain attain­
able from a center-driven
d ipole, a nd is ce rt a inly
worth getting.

Expe rimenta l measu re­
ments have shown that a
sing le qua rter-wave sleeve
te rmi nati ng the bo ttom end
of the SIB-wavelength an­
tenna is insufficient to pro-

vide good decoupli ng of
the coax ca ble below. Un­
like the case of t he decou­
piing sleeve on the base­
d riven ha lf-wave whip ,
there is now an antenna cur­
rent maximum at the top
end of the sleeve. The de­
coupling is found to be o nly
partia l, and the radiation
pattern shows degradation
from the currents on the
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WHY ARE
ANTENNA MAKERS
ANGRY ABOUT THE
NEW AEA ISOPOLE™l

Brings you the
breakthrough!

Introouctory Price
lsopole 144 - $49 95
tsoooe 220-$4495

• has less than 2:1 SWR over
the enti re 2 meter band.

• has a beam pattern inde­
pendent of feedline length.

• requires no ground plane.
• featurescompletely weather

protected RF connections.
• is designed for maximum

legal power.
• mounts easily on a standard

TV mast. (TV mast NOT
supplied by AEA)

Prove it to yourself.
Let us send you a design for a
Simple tester you can use to
see just how much RF spill­
over is coming off your own
equipment.

The design is included in
a copy of our free booklet:
FACTS ABOUT PROPER
VHF VERTICAL
ANTENNA DESIGN. To get
your copy, or information
about ordering an AEA
ISOPOLE~ , write or call
Advanced Electronic Applica­
tions, lnc., P.O. Box 2160,
Lynnwood, Washington
98036. Call 2061775 -7373.

•

I

II

For the first time, ham opera­
tors are finding out just how
poorly designed most vertical,
omnidirectional VHF anten­
nas really are.

AEA university level re­
search has proven that most
antennas now being offered
create unwanted coupling of
RF currents onto the antenna
support structure and coaxial
feedl ine shield from the
transceiver.

Proper design and de­
coupling on the new AEA
I SOPOL E~ vi rtually eliminates
the RF spillover problem and
can help you achieve the
maximum attainable gain for
the size of the antenna­
equivalent to doubling your
power in all directions on the
horizon relative to an ideal half­
wave dipole,or 6 db gain over
a typical one quarter wave­
length groundplane antenna.
The most popular 2 meter
omnidirectional "gain" anten­
nas are unable to achieve the
gain figures for an ideal half­
wave dipole, resulting from
poor feedline decoupling.
Plus! The new AEA
ISOPOLE~:

• requires no tuning.
• is easy to assemble.
• covers a bandwidth nearly

double the two meter ham
band.

I NCR EASE OUTPUT POWER BY 3lt'

the W6TOG
RECEIVER MODIFICATION KITS

INCREASE SELECTIVITY
IMPROVE SEN SITIVITY

LOWER INTERNAL NOISE
CO MBAT BLOCKING

FR OM LOCAL S IGNALS

TS·S20KlT ... . $27.50
TS-S20S KIT . . . 32,50
TS820 & 8205 KIT 34 50
TS 820 MIXER KIT 27.50
TS 1205 KIT 32.50
R820KIT .. . 34.50
FRG-7000 KIT . • . 32.50
IT-lOISERIES KlT .. 32,50
fT-lOI ZDKIT . ,. 34.50
FR-101 SERIES KIT . . . . 34.50
FT·301 SERIES KIT , . . . 3450
FT-W I SERIES KIT . . 34 50
ATLAS-2100R2 15XKJT 3450
~AL=D::.A:..:I::.03::.0:::R 1: KIT , . 3250

MAGICOM
PROCESSOR

MODIFICATION KIT

G ET MORE DRtVE FOR
THOSE HI POWER ....MPl.1FtERSm

TS·520 / 5ZOSQROKIT $39.50
TS-820 / 820SQROKIT 39.50

I n OFF ON KIT ORDERS
TOTAUNG S75.00 0R MORE* - - -

INCREASES AUDIO PUNCH

IMPR OVES
PROCESSED SPEECH QUAUn'

Set of (2) 6146-W final tubes
Plate rating 40W per lube

SEND FOR PRICING
AND INFORMATION ..-533

..
HI POWER

KITS

The MMAGICOM" provides up to
6d B increase in output with
smooth. dean. non-d isto rted audio
and more penet ration for thos e
pile-ups. Easy rn sreueuon. (No
front panel allerat ion)

;...::.,:~.= * - - -

TS·520jS 42.50
TS·820jS 27.50

NEW
T S·t20jS 42.50
DRAKE T4XC . . • . . • . . . . . 52.50
DRAKE TR7 42,50
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1
CALL FOR OUR LOW, LOW CASH

.OR CREDIT CARD PRICES
ON ALL MAJOR EQUIPMENT.

~......-'\

2
TAKEADVANTAGEOFOUR

• FANTASTIC MONTHLY
~S'nipE=-;CIALS ON SELECTED FINE

EQUIPMENT.
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Fig. 3. Schematic of the control section.
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possible to communica te
t hrough in any other way.

forget to include an on/off
switch that d isab les both
PTT lines or you w il l have
o ne or the othe r ri g t rans­
mitting whe n yo u do n't
want it to .

All connectio ns to the
rigs were made to the ac­
cessory connectors. Th is
al lows normal use of the
rigs withou t cable swap­
ping.

This c rossband repeate r
cont roller has really added
ve rs at ility to my 2m ha nd­
hel d . I can park my mobil e ,
t urn t hi s device o n, a nd
leave. From anywhere with­
in si mplex range of the
mo bile ( I u su all y use
146.49), 1 ca n communicate
th rou g h my han d-held ,
through this system o nto
220, th rough the 220 to 2m
remote base, and ou t on
any combination of 2m fre­
qu encies. Using this system,
I have work ed over a hun­
dred m il es using a 5-Watt
han d-held in North Georgia
terrain that is almost im-

"d ry" rel ay contacts will
switch any PTT system.

The connection for CO R
in the 225 was made at the
low e nd of the sig na l light.
When no sig na l is be ing
received, this point is hi gh,
turnin g o n Q 1 , whic h
c loses RY1 , thus opening
PTT to the 13-509. Whe n a
sig na l is being received,
this poin t goes low, t urning
Q1 off, which opens RY1 ,
closing PTT, thus re peating
from 2m to 220. The " 220
TRANSMIT" LE D is also
tu rned o n by th is relay.

CO R from the 13-509 is
taken from the co llecto r of
TR1 3. This is t he noise am p
switc h and the co llecto r is
low whe n a sig na l is not
presen t. This is t he o p­
pos ite of the ope ration of
the 225, so the rel ay, RY2,
is wired o pposite ly, tha t is,
the normall y-o pen co n­
tacts are used on RY2 as
opposed to the no rmal ly­
closed co ntacts o n RY1 .

A bit of caut ion: Do n' t

MODEL:V180

'" Illum inated Panel M e ter
'" A UlOm<l!i" T IR Sw itd"" \l
f; V SWR Prolect",l
0(> + 13 VI3 A A ccessory SockN

f; U_S_ M""u/"C\u'"dAll Solid-StateI

MODEL:V350

tt B UIlt-in 1 15 12 3 0 V AC Supply
tt A M·F M -C W -S S B -RTIY

* OOd B Harm onic s
1'r 6OdB S pur io u s

1'r H eavy D UlY Design

ALL-MODE VHF amplifiers
<; .cF-::.OR BASE STATION & REPEATER USE

MOOEI,.

v'"
V=
V'O
V"V,,'"V,'''
Vl30B
V1 35 8

FREQUENCY INPUT OUTPUT

5().!>4M Hz 8-15W l(lO-120W
5O-54MH2 2-IOW 400 4 50W

144-1 48M HZ I Q. 15W 75-90W
144-148M Hz 1·3W 7590W
144·148M Hz 5·15W 170-200W
144-148MHz 1Q.2QW 350 400W
22Q.225MHz 10·15W 70 85W
22Q.225MHz 25·35W 140 160W

S I ZE
W .. D .. H

2 16x330x 178",,,,
4 32 . 330. 178 m m
21 6x3 30x 178,n,n
216x330.178mm
216x330x178mrn
432x330.178mm
216x330x 178mrn
216x330x 178mm

WEIGHT

11.7 ~g I26 1 b51

23.4 kg 15 2 Ib 51
1 1.7 ~9 126 10sl

117 kg l26 1bsl
13,5 kg 130 10 s i
23.4 kg 1521bsl
117kg l26 1b s l
11 7~gI26Ib,,1

FAN l<IT
REQUIRED

No
Yes
No
No

cwe FM

y""
No

CW& FM

P RICE

$339 ()()
$89500
$310_00
$34900
$&39.00
$895.00
$32900
$469.00

F110
F2 20

" F135
'F235
RM-I

' RM-2

Fa" Kit. 116 V A C
Fan Kil . 230VAC
Fan Kit. 11 5VAC
Fan Ki t . 230VAC

191nch R""k A d ap to r
191nch R<><; k Adaptor

135x13bxSOrnrn
135 x135 xSOm m
38 1x 140x89mr;n
38 1x140x8 9mm

483x3x 178mm
197x32x28mm

1 ~g 12.21b51
1 kgl2.2lbsl

3 .2 kg I 71bsl
3 .2 kgl 7lbs)

1 ~g I2. 2 Ib,,)

5 ~g(1 1 1bsl

$ 33.00
$ 3300
$ 5900
$ 5900
$ 2500
s 12_00

'Used with the V 360 & V 350 Amp llf im " Oth..r Frequ..ncie.. A v a ilable on Requ....t

Telephone: (206) 822-1251 • TE LEX No . 32 -104211013·118th Place N ,E. · Kirk land , W ashing/on 98033

Meeting all applicable FCC Requirements.

VISA"
.... R27RF POWER LABS, INC.

Dealer Inquiries Invited

~
PONER

"f
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A Fresh Start for your Old Tx
- modernize it with grid-block keying

normally . Basically, th e
keying circuit is co mposed
of a voltage source and
d ro p pi ng re si stors . An
isol ated nega t ive 1SO-V de
source ca n be inexpensive­
ly obta ined by using a b.J-V
fi lament tra nsformer as the
mam component. The trans­
former's O.3-V windmg is
co nne cted to the o.J-V ac
fi lament line of the trans­
mitter. The or igina l p ri­
ma ry of the transformer
the n be come s the high
vo lt a ge seconda ry. The
transforme r ca n be conve­
nient ly tapped into the
filamen t li ne of the trans­
mitter a t the fila ment ter­
mmals of o ne of the tube
sock ets. Note that the rec­
tifier is connec ted in suc h a
man ne r tha t the ground is
pos it ive with respect to the
negat ive keying voltage. It
is important that fil ter ca­
paci to r ( 1 be connected
prope rly wi th respect to
th is pola rity . Also keep this
in mind when making any
voltage measurements. R3
is incl uded as a bleeder re­
sis to r.

We now have a nega tive
vo ltage source and a me­
cha nism for tu rning it o n
and off. Gett ing the c harge
to t he grid req uires some
speci a l considerat ion. In
my fi rst grid-block keying
circu it, none of the com­
ponents was shielded. As a

handed. I cou ld fi nd no
rel ay that was fas t, cheap,
f itted t he voltage and
power req u ireme nts, a nd
was avai lab le loca ll y.

Fina lly, it daw ned o n me
that there mu st be a wa y to
key the t ransmitter without
switc hing the fu ll powe r of
the transm itter d irec t ly . It
did no t ta ke long to find a
grid-block keying ci rcuit in
a o ld handboo k. This type
o f key ing re qu ire s the
switc hing of onl y 150 V at a
c u rre nt of just a fe w
milliamps. This was well
within the limitations of
my sma ll reed rel ays and
cou ld even be handled by
a n inexpe nsive trans isto r.
An important bonus in us­
ing grid-block keying is the
re du ction in potenti a l
shock hazards. Scroungi ng
th rough the junk box, I
found everything I needed
for the project. In an addi­
t ional hour and a half , I
was o n the air at 25 wpm.

The princ iple of grid­
block keying is very sim­
ple. During key-up periods,
t he fina l a mp l if ie r is
b lo c ked by p la c ing a
st ro ngly negat ive cha rge
on the gr id of the power
am plif ie r tube . When the
key is closed , this vol tage
d rops across a resistor (R1
in Fig. 1). This remove s the
charge from the grid and
the amplifie r is free to run

l' PO w[_ "" P

to the DX-40 and hunted
my fi rs t vic t im o n the re­
ce ive r. Tragedy! The ve ry
first d it fused t he rela y co n­
tacts and the rig had to be
turned off to te rminate the
t ransmission. I had ob­
vio usly overes t imated the
power ha nd ling capab ility
of the relay.

In ca thode-keyed ci r­
cuits , virtua lly the total in­
put power of the transmit­
ter is passed through t he
key (or key ing rel ay). In the
case of my DX-40, thi s
amounts to a bou t 150 mA
at 600 V. The so lution to
the Pioblem was obviously
to use a relay with greater
power handl ing capabi lity
(or was iU). A sea rch for
such a relay left me empty-

,
", o m

II " " "' 0
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A s a result o f the most
recent boom in ama­

te u r rad io , many o lde r
pieces of tube-type eq uip­
men t have been pu lled o ut
of the closet a nd placed in­
to act ive se rvice . MyoId
Heath ki t DX-40 occupies a
promine nt pl ace in my
shack and has been the
workhorse of many hours
of DXing and rag chewing.
Howeve r, when I moved in­
to the fa st-paced Extra sub­
bands, I fo und my ha nd
key inadequate a nd decid­
ed to move up to e lec­
t ro nic ke ying . I home­
brewed the kever with few
com p lica t ions . A re e d
relay wa s used to perform
the mai n switc hing func­
tio n. I plugged the keyer in-

Fig. 1. Grid-block keying modification. 0- 20-uF, 200-V de
electrolytic . C2, C3- .01-uf , 1-kV disc ceramic. CR1­
200-V, O.S-Amp silicon rectifier. R1, R2- 1-Watr, 20%.
R3- Vl-Watt. RFO - 2.5 mHo Tl - filament transformer,
115-V primary, 6.3 secondary at 300 rnA.
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a result, t he tra nsmitte r
emitted a signa l du ring
key-up periods. The emit­
ted signal would gradually
creep up in intensity until it
reached a lmost full power.
Placi ng the voltage source
in a minibox and using coax
to get the vo ltage to
the power amplifie r elim­
inated the problem. The
dri ving signa l is ke pt from
ente ring the keyi ng circ uit
by RFCl and C2. The d e
keying voltage is prevent-

ed from enter ing the d riv­
ing ci rcuitry by the .01
b locking capacitor. C3. If
the grid is al ready d e­
isola ted from the driver by
a capacitor. C3 is no t need­
ed

It shou ld be noted that
the grid-block keying mod­
ificat ion in my DX-40 d is­
ab led the " grid" function
of the meter. This is o nly a
slight hindrance in actual
operation. Too muc h grid
d rive with grid-block kev-

ing will cause the transmis­
sion of a " backwave" or
residual signal du ring key­
up periods. Grid drive
shou ld be adjusted to the
point where no plate cur­
rent can be detected du r­
ing key-up periods . The
output could be checked
with a sensitive rf power
meter o r an swr meter to
detect any backwave that
might be leaking through .

Mo s t o lder cat hode­
keyed tube rigs are de-

signed so that the transmit­
ter is activated when the
plug is removed from the
o riginal jack. Some designs
may require that the jack
be shorted. A word of warn­
ing: If you leave the original
cathode-keying jack in the
transmitter, cover it so that
your kever won 't be acci­
den ta lly plu gged into th is
high voltage ga p. I learned
this lesson the hard way.
You guessed it- I fused an­
other re lay.•

An Inflation Fighter for 220
- join the fun ... inexpensively

$18.50 and 90 minutes, and you're listening in.

Michapi J. Clarkso" WA)HWG

RD'
Export PA H6J2

How would you like to
be on 223 .5 MHz for a

nomi nal investment o f
S18.50 and an hour and a
half of you r time? Well, I
think th is articl e may help
so me peop le w ho a re
sty mied right now about
the whats and wherefores
of how to get on, seeing
that there is no surp lus
equipment available and
" sc anne rs." per se. don't
cover that area of the fre­
quency spectrum.

For some 6 months now,
a few of us hams here in
sou t hwes t Pennsy lva nia
have been fooling around

54

wit h 223 .5 MHz. Even with
the availa b ility of some
Mid lands, Cobras, and FM
76s, the activity is very
sparse. As many of you are
aware, VHF Engineering
sells rf decks for 10
through Y. meters. These
modules are easy to build
and t une up, and they are
inexpens ive. They a lso
have, as a standa rd fea­
t ure, an out put of 10 .7
MHz as an i-f freq ue ncy .
Now, th ink about tha t for
a minutel What el se uses
10.7 MHz as an i-t? Well,
almost all scanners except
Bearcat and some Lafav­
ettes. Also, almost all 2
meter rigs do. So. if your
already own some sort of
scanner (and a lot of hams
dol, S18.50, a nd a little
time, you are in the listen­
ing b us iness o n 220 o r
440 o r 50 o r 144 MHz.

All you have to dois wire
in the output o f t he VHF
Enginee ri ng rf modu le to
the 10.7 MHz i-f in yo ur
scanner or 2 meter rig and
you are ready to go. This
modifi cation does not alter
the performance of the
scanner o r 2 meter rig, but
enhances it by adding, in
this case. 220 MHz capabil­
ities . You can even use an
old portable AM-FM rad io
wh ich has its i-f at 10 .7
MHz . The gain in t hese sets
is not ve ry great, but they
will work.

To be more specific, in
my own practical applica­
tion I bought a VHF Engi­
nee ring 220 rf module.
built it. and needed a 10.7
j-f - prefe rab ly another
stage a t 455 i-f-and an
audio and sq uelch stage .
So, consideri ng what to do,
I spied my mu ch-e xpert-

mented-with, obso lete ,
Radio Shack Pro 4 scanne r,
which is a pocket mo nitor
fo r VHF frequencies. With
a litt le investigation, the
first i-f 10.7 MHz ce ramic
filter was found, and I in­
jected the output of the rf
module in there. "Vo ila, it
worked!" So for a very
modest investment , 1 now
hear q uite well on 220.

Anothe r ide a would be
to inject the o utp ut of the
mod u le into any 2 meter
FM ri g hav ing an j·f o f 10.7
MHz . I tried the above­
outlined procedure on my
own learn 225, and it works
great, with very good sen­
sitivity and gain .

A VHF Engineering 220
transmitter goes well with
my set up. In fact. I am con­
templat ing build ing a 220
wa lkie- tal kie utilizi ng
these ideas . •



pr

o n

,/ 3

01 bl c

pfo

np

s

s
S' ae i-------

i l: C lsa

d it c rd
p ate ~__

igna ure _

a e

D2I

ULA.....u--.1 -9 7

I
GE E A L

71 TB.....2 7~55-4555

V eader etvtce-s-eee age 2 ;] 5



Wiffjom E. Porker W8DMR
2718 Ft oribvnaa Drive
Columbus OH 41209

Building Long Yagis for UHF
- some pitfalls to avoid

Beware of the " some­
th ing for nothing" of­

fer! With this t ho ugh t in
mind. the long vag i anten­
na is being p laced under
suspicion. Would you be­
lieve a 48-element collinear
array (24 driven elements
and 24 reflectors), whose
gain is approximately 16
d B, could be rep laced with
a single 13-e lement long
vagi? In addition. the long
Vagi ha s: 1. l e ss wind

re sist ance; 2. More direc­
tivity pe r pound of alu mi­
num ; 3. Greater ease of
fab ricat ion; and 4. Ex­
ce lle nt mec ha nica l stabili­
ty. Certainly the re is a
temptation to believe that
the long vagi antenna of­
fer s something for nothing
when compared with other
anten na arrays. What must
be sacrificed to obtain the
a fo re me n t io ne d advan­
tages? Followers of the

" Co ll inea r Cla n." re ad on!
The caut iou s a mateu r

const ructing a beam anten­
na intended for applicat ion
in the VHF and UHF range
would exhibit a tendency
to cut the elements longe r
than necessary . This stems
from t he old adage. " It is
easie r to cut 'em long than
to add a piece o n." This is
the philosophy that has
he lped give the long yagi a
quest ionab le re putation.

1n an attempt to rein­
sta te the lo ng vagi in its
ri ghtf ul pos ition. antenna
patterns of a 13-element
vag i we re made. Fig. 1
shows polar patterns of the
long Vagi in horizonta l
polarization. Fig. 2 shows
patterns with the yagi ver­
tically polarized . Fig. 3
shows the reference dipole
in t he hor izo nta l plane.
Curve A is plotted in the
same relative ga in sca le as

- '.- '..-
-___ .... .. d'--- ....-- ....--"- ..- -"'-"'-"""'-_ __ R.. - ..

--- .._ '..----- ....- ----._....----'.' '.'-
---- .. ~ .. ...---__._..L_- _.. _.--..._- ..... .... - ..

- -- ..... .. #--- '. ' '."--_...._-~

- ..---<0.-_ ....._ .. R".... - ..
Fig. 1. Horizontaf pola rizat ion radiation patterns for the 13-efement yagi at 420, 432,438, and 442 MHz.

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

- . __ a .. ..... - ..
--~ .. ..' .. #
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Fig. 2. Vertica l polarization rad iation patterns for the 13-element yagi at 420, 432, 438, and 442 MHz.
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Fig. 4. Resistor added to cut
signal.

sho we d that the s igna l
vo ltage was safe. Then a
few measurements gave
me the data. The s igna l
voltage is a peak-to-pe ak
sine wa ve. A peak-to-peak
signa l also will co unt as the
maximum va lue, too. Thus,
eve n though the specs im­
ply a de difference of
potential not to exceed 20
vo lts, a sine wave more
than that a lso will be a dif­
ference exceeding 20 vo lts.

There is a no the r factor
here, too. The signa l volt­
age can approach twice
the va lue of the dc voltage
to t he drain . In an oscil­
lator circu it, the co il and
c a p ac it o r can s t o re a
cha rge that will add to the
c ha rge o f the opposite
swing of the wave . That
means a nine-volt supp ly
vo ltage can deliver a lmos t
an e ighteen-volt pe ak-to­
peak signal. Go up to 12
and you get 24 vo lts p-p.
Test it a t 15 vo lts, and your
30 vo lt signal zaps the tran­
sisto r.

The first th ing yo u can do
is keep yo ur power supply
voltage low. But what if you
want to run the osc il la to r at
a higher voltage, say 12, for
mobile use or to go with
othe r c ircuit ry?

The obvious thing would
be to dampen its enthu­
sias m. There's a simple way
to do this . Just add a resis­
tor across the c ircuit as in
Fig. 4 . Th e va lue isn 't
c rit ic a l. Just watch the
scope as you play with
va lues (an ideal place for a
re sistance s u bs t it u t io n
box).

By loading the circuit,
yo u cut down its output. I
sett led on a va lue of 2.2k

f----OliT
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Fig. 3. Experimental FET os­
cillator.

Since I o bvious ly (?) was
not exceeding the ratings,
it was quite upsetting.

Having nothing left to
do, and only one FET left, I
went and took a look at the
gate circuit with the scope.
It ne arly knocked me off
the c ha ir. The scope had
been se t for a sma ll signa l,
a nd the gate signal nearl y
punched a hole in the top
and bottom of the CRT.
Where d id all the signal
co me from all o f a sudden
. . . a nd how do I get rid o f
some of it?

That was the problem,
o nce I recognized it. Then
a few facts filled in the rest .
First off, I turned o ff the
gea r until my head cleared .
While it was o bvious that
there was a wallop ing sig­
nal in the gate circuit, I had
not full y pinned it all
down. I could see that
t he re was a probability
that I was za pp ing the gate
though, so I went back to
the spec sheets. The specs
fo r the 801 FET showed a
maximum of 20 vo lts dif­
fer en c e betw e en the
so urce a nd the gate . If this
were exceeded, it would
damage the FET. There
wen t a handful o f HTs.

That was what hap­
pened; but why, a nd how
do I avoid it next time? It
was obvious that more test­
ing a nd measuring would
have to be done, so there
was going to be a ri sk.

The first obvious thing to
do was lower the supply
vo ltage . This was done and
the scope watched while it
was turned back on. At
some lower vo ltage, the
ci rcuit sta rted up again . A
quick check of the scope

bas ic considerat ions work­
ing here . I was carefu lly
monitoring the curre nt the
FET was drawing, the o ut­
put wa veform and vo ltage,
and the dc voltage at the
d ra in . The o ne thing I
wanted to be su re o f was
that 1 was not exceeding
the dra in vo ltage o r cu r­
rent. Since both were quite
sma ll, a nd well within
limits, it was just a qu es­
t ion o f getting the wave­
fo rm and output right.

Then the fun began .
With a little more work, I
manage d to go through
about te n bargain FETs. 1
kept my eyes glued to
tho se meters a nd th at
scope; I never eve n got
close to th e rat ings. Wha t I
did get was ten zapped
trannies a nd a bad eye
twitch. There had to be
someth ing I was missing.

Then the gre at light
dawned . I was zapping the
inpu t. But how? With suc h
a dinky curre nt a nd out put
how could I za p the input?

There were two answers
here . The el-cheapos did
not have the same be­
tween-e lement ratings o f
the HEP801 I a lso was us­
ing, and the input c ircuit is
where the act ion is.

This is going to sound
st range, but when I got
a ro und the mea suring it
was start ling. Even in the
o rigina l tube ci rcu it, the
out put was taken from the
gr id c ircuit. That's whe re
all the signal is. That wa s
where a ll the trouble was in
my FET osci llator, too . A
simple matter o f peak-to­
pea k was kill ing me .

Now we ha ve to go back
a b it and see what is hap­
pening in the gate (grid) cir­
cui t. Let's sta rt with my
power su pply. It is ad­
jus tab le, and [ was testing
at 5 through 12 o r more
vo lts dc to the FET. That' s a
normal t ra ns istor range ,
and 1 even gave it a b it
more for test purposes. It
was about that t ime when I
began to notice a d istinct
lack of functional HTs.

the same as with tubes.
There just is less c hance of
recovery if yo u go wrong.
There is o ne other basic
maxim um . This is the safe
vo ltage tha t can be applied
between the source and
the gate. There is a com­
parable sa fe grid voltage
with a tube, but it was no t
something that yo u ran
into o ften. What this all
gets to is that it is o ften
fa irly simple to ada pt a
tube-type circu it to an FET
if yo u just watch o ut for
the rat ings.

The HT aud io osc ill a to r
to be described is a lmost
an exact dupli cate o f a
t u be c irc u it. However ,
there a re certain key fac­
to rs in it s design that are a
d irect result of its being an
FET rather than a tube.

So me of the guidelines
for working with the circu it
were lea rned the hard way.
O nce learned, they can be
ada pted to working with
othe r HT circuits, as the
safety factor is the same no
matter what the c ircui t
fun ction is.

The basic tube circu it
sta rted life as a simple
AFS K ci rc u it . A doubl e
t riode wa s used as an
osci ll a to r buffer ci rc u it .
Since the osci llato r part
was so s im p le, it was
chosen fo r the FET ci rcuit.
The basic ci rcu it is shown
in Fig. 2.' This is mu ch
simp lified. The AF SK part
was left ou t, and only the
osci ll a to r pa rt is shown.
This ca n be transferred to
the FET, but, in fact. it was
not done that way.

I like to see how many
par ts can be left o ut and
have it stil l work. (It usual­
ly works better that way,
too.I

What was fi rst tried was
something sim ila r to Fig. 3.
At 'so me point. fiddlin g
with values, it did work.
Now my ed uc at ion began.

The output at the dra in
was not much to wr ite
home about, a nd the wave­
form was no great bargain .
There were, however, two
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We're convinced...we've built the world's
finest amplifier in its class!

All 01 til••bo... ..c.pt lh. 2002 . 3 K·A So 4K-UlTRA
. r• • v.il.bl••, t .mpo de."r. lhroutlhoUllll. U,S.

W eIght 4B pounds.

H601lRadio

Inpul Ci,cults: Cathode Pi in pul malching ci,cul IS 10 ' maXimum d,ive lind line aflt y
Powe r Supply COllservlltiW powe' supply with solid Sta le .etl lfie.. 10. fllh llb le ,

long te ,m ope,"tion.
Dimensioll", B 75" lligll .1 4" wid" . 15'" d eep

Price $6 9 5. 0 0
2K-4 A ftoor console I, near amplifier, .. still Ihe . 'workhorse" 01 Amateur
Radio, Engi neering , construction and features second to none . Provides
a long hfe 01 rel iable service w hite ils heavy dUly com po nents allow it
10 teet a long at full legal powe r. $ 11 95 ,00
2KD-5 desk model linea. a mphte•. . ligh ter. more com pact and less
expensive. but s till a heavy duty. high qual ity Imear that will opera te a t
full legal power month alte r month fo r veaes 10 come. $945 .00
Tempo 2002 a mplifier fo r 2·meter operation. 2000 ,watts PEP input
on ss e or 1000 watts ," pul on FM or CW o $795 0 0
Tem po VHF /UHF soli d sta te power amplifiers to r use in most land
mobile eppbcauons. Call o r write tor list of models available ,
Tempo 100AL1 0 VHF linear amplifier. Power outpu t of 100 wails
(nom) with only 10 watts (nom, ) in , $209,00
3 K·A linear ampli fi e r (lor export a nd m, li ta ry use only) Superior qua lity.
extremely relia ble. AI leesttnree kilowatt PEP input on sse ... 20 00
walt PEP output . $1 595,00
4 K-ULTRA linear amplifier (fo r export and m ilitary use only) For the
most demand,~ opera tion . .. sse. CW, FSK or AM . For general
coverage opera tion from 3 0 to 30 MHl . but can be modified for
operat ion on frequencies u p to 10 0 MHl , 100 watts drive del ive rs
4000 watts PEP mput $3450.00

11 240 W.Ol ympic Blvd.,los Angeles, Calif. 90064 213/477·6701
931 N, Euclid, Anaheim , Calif. 92801 714/ 772·9200
Butler, Missouri 64730 816/ 679·3127

THE NEWEST MEMBER OF THE FAMOUS HENRY RADIO
FAMILY OF FINE AMPLIFIERS

The 2 KD-5 and 2K-4A linear a mplifi ers co m plet e ly fulfill the
needs of disc ri m in a t in g am a teurs wh o want the ve ry best
a n d are willing to pay the price . But w e have long felt that
m any a m a t e urs would be s a t isfi e d with le ss p ower if they
co ul d still have the same high quality and dependability .
The 1KO-5 fulfills that need beautifully.
• Q uality that is unm atched in II ny o t her line ar in its dUll. The

sa m e h igh s ta nda rds o f e ngin.ering a nd construction a s m e
2 KO·5 and 2 K-4A , Heavy duty co mponents gua,anlH y••rs at
t rouble free , dependable pe rfor mance .

• Smalle r and lighter. Weig hs about 2 7 pound s le s s ... • a si e r to
uk. a lo ng on vacat ion trips lind DXpedit ions .

• Less •• pensive. If your budge t is l imit ed , but yo u s t ill .... lI n t II
GOOD qual ity linear t o kick yo ur s ig nal ....ay up. ....ith s hllrp.
elellr s ignals , the 1 KD·5 .... ill g ive you just a bout e veryt hi ng
you .... . nt ... lind ....ithout sa crif ic ing qu. lity.

GENERAL INFORMATION
The 11< 0 ·5 is a 1200 wall P EP Inpu l (700 walt PEP nomInal OUlpul) RF hnea,
amphf,e .. cove,mg lh e BO. 40, 20 and 15 mele, amaleu' band s . (10 melers On
uMs shipped outs Ida the US)
Tu be Complemenl, E,mac 3 ·500 Z glass envelope tr>ode o pe.allng In a

gfOunded gfld ci.cuil
AlC Ci,cull. AlC Ci.cui t to p reven l ove.d.;..... f.om hIg h pow<l' e 'Cilel'S. elso

boosts alle rage la lk power
Type of EmIssion sse, ON, RTTY o. AM
Ante nna Relay: DC relay system 1o . hum-Iree ope'atlon, ,equi,es shol1lng con l3CI

10 g ,ound d u rinll lfans mll 10 key a m pli" e r into lransmi!
Powe' Ou lpll1 Indlca lO' Sell-<:onta>ned ."Ialll/e RF power mete.
Tan k C"CUlt ?,·l pla~ ci.cu,1 w'l h a fOla.y Sllll"r pla led lank coil 10 ' g rea lest

"II,ciency and mUlmum allenualoon 01 u nwanled ha rmonICS
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The MARC Success Story
- your club can do it, too!

Bob Heif K9EID
Box 68
#2 Heillndustriaf Drive
Mari'>SQ lL 62257

Rad io clubs can be fun .
Radio clubs promote

and increase the awa reness
of th is great hobby of ours.
Rad io clubs generate Rood­
wi ll and fe llowship among
ou r rank s. Radio clubs be­
come effective and suc­
cessful on ly in major c it ies
with large populations,

All but one of the above
st atements are ve ry t rue.
The la st stateme nt wi ll get
blown to the wi nd as you
learn more about MARC,
the Maris sa Amateur Rad io
Club . This club ce lebrated
its fi rst annive rsa ry last
May. It has a roster of
almost ni nety members. Its
mo nthly meetings average
fifty in attendance, and
each month its programs
and specia l events keep
drawing the members closer
and inc rea sing the activity.
The club owns a massive
repe ater syste m with w ide­
area 150-mi le c o ve ra ge .
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Every Mo nda y nigh t a high­
ly successfu l " Sw a p Net" is
ac t ivated by MA RC o n the
81 /21 re pe ate r. MARC has
been active in two Field
Days, has sponsored two
Ma rch of Dimes W al k-A­
Tho ns. a nd has g raduated
many thro ugh its license
classes . A c ode practice
session is run eac h eve ning
o n t he repe a ter.

Th is scope of ac t ivit ies is
re mark a b le fo r a club lo­
cated in a sma ll to wn li ke
Ma rissa, Il linois, fif ty mil e s
so ut he ast of St. louis in the
m iddle of the southern Il­
li no is coa l fie lds . The
populat ion of Ma rissa is
2400, w hen cou nting a ll
men, women, c h ild ren, and
pets!

Humble Beginnings
In April of 1977, Dic k

Sm ith W B9VZ E a nd I be­
ga n discussing the ide a o f a
c lub for the a rea. Steve
K9SR had been hold in g
classes in his home a nd
had hel ped many in obtai n­
ing the kno wl ed ge ne c es­
sary for them to get the ir

licenses. Dick and 1 c a lled
an o rga niza t io na l mee t ing
to see what kind of interest
a nd suppo rt for an a rea­
w ide club would be gen­
erated . That fi rst me et ing
was attended by Bernice
W D9CXQ. Floyd W9ZVT.
W inde ll K9 Z Q K, Bud
W D9WF.X, Scot K9SF, Dick
WB9VZE, and me. As it
t urned out, the seven of us
chartered the cl ub.

Making It Happen
It was a greed tha t t he

best way to re a ll y pro mote
MA RC and give the a rea
a mateurs a gatheri ng pl ace
on the a ir was to bu ild a
re pe a ter . I took on the proj ­
ect. Hund re d s o f ho ur s
we nt into bui ld ing not
" just a repeater," but a
com plex sys tem that turned
out to be one of the finest
repeater syst e ms in t he
M id wes t . Jim WA9FDP
(bu ild e r of t he 22/82 in
Gil lespie) gave Dick a nd
me a ne w Motran re ceive r,
lloyd WGLlC gave us a
n e w Si nc lai r ante nna ,
Fl oyd W9ZVT donated a
sma ll p o wer a mp, Cus

K9E BA supplied the ra c k,
Pa ul WB9 1CB aligned the
t r a n s m itt e r, and H a nk
WIKZE donated a Mid land
lin k t ra nsce ive r. The cl ub
continued to promote do­
nations, gift s. and help. The
Peabod y Co a l Company
gave pe rmi ssion to use o ne
of t heir 2SD--foot silos for a
remote rece iver site .

Dick and I got the big­
gest boost fro m the Village
Board of Marissa . We a t­
tended a Board meeting to
exp la in how t his repe ater
wou ld be effec tive in emer­
gency communic ations. as
well as in promotion of the
c ity of Mari ssa . We left
the meeting with a $250.00
c heck a nd a terrific re pe a t­
er loc a tio n, re nt-fre e , atop
t he Fi rst Nationa l Bank
Buil d ing. One final dona­
tion c a me from Dow Co m,
t he so ut hern Illino is
Wilson distr ibutor: a brand
new bO-foot c r a n k-u p
towe r!

All the p ieces we re as­
se m bled, and 81 /21 was o n
the a ir! Bern ice , Fl oyd. and
Windell were spre a d ing the
word . MARC was happen-



Ingl Clu b meetings, OSCAR
slide shows, demonstra­
tio ns o n a ntenna ph asing,
birthday par ties . If you
don't show up, you re all y
miss so met hi ng! Th e
meetings ate happe nings!

A great hel p was Ernie
W B9TDC, who set up a raf­
fle of a new Hy-Ga in HT.
Many t icke ts were sold by
all cl ub members, but Er­
nie really promoted those
tickets. With each ticket
came more support fo r
MA RC. Membership in­
creased and the meeting
roo m at the bank was out­
grown, so meetings were
moved to the new Com­
munity Center. Member­
ships continued to roll in;
each and every ham was
proud to be a MARC mem­
ber.

This same wa rm, country
atmosphere was projected
o nto the repe a ter . The
members of the " Do uble
M" (Ma rissa Machine) a re,
withou t a doubt, one of the
most friendly, fun-loving,
and helpful groups on any
repeater system.

Newsletters
In Dece m be r, seve n

month s after charter, o ur
c lu b t ru s t e e , Tan ia
W B9 TKC, and Ber ni c e
WD9CXQ produ ced the
first month ly news le tte r,
Harmon ics. The newsletter
has become o ne of the key
factors in keeping the pres­
ent members info rmed , as
well as introd uci ng the
cl ub to prospe ctive me m­
bers. Tan ia ha s the cover
page offset-pri nted , so pic­
tures o f cl ub members a nd
events can be published, as
we ll as small const ruction
articles, reports , a nd use ful
information norma lly not
found in the regula r maga­
zines . No one element or
person can be credited
with the great success of
MARC, but the promotion
and communication con­
stant ly provided by the
newsle tte r certainly help.

Maintain ing Interest
W hat a ll of this can

mean to your loc al cl ub is
that there is no need for a
cl ub to stay do rmant. Ama­
teu r radio has so many
facets to keep the mem­
bers interes ted . It is up to
each of your membe rs to
co nt r ib u te so me t h ing,
even if it's a simple men­
tion of the cl ub o n the air .

The re are simple pro­
grams that can gene rate
fan tastic interest a nd en­
thusiasm. Here are a few
ideas fo r you r next club
meeting.

Ask a loca l Motorola or
GE sales office about a
speaker to explain some
new communications de­
velopment o r alig nment
tec hnique.

Find a police depart­
ment rad io technician to
come and explain its so­
phisticated rad io system.

Your CD office, Civil Pre­
paredness Office, a rmed
services, or Weather Bureau
will be pleased to explain
di sas te r a nd evacuat ion
tec hniq ues .

Ra il roads have fantas t ic
slides and programs to ex­
p la in hazardo us materials
hand ling, rad io communi­
ca t ions, o r genera l ro ut ing,

Ai r line o r FAA ra di o
tec hnicians can ta lk about
the ir communicat io ns sys­
tems a nd contro l opera­
tions.

look fo r a collector of
a ntiq ue radios to b ring
some of his co llec tion for
nostal gia nig ht.

l ocal ham rad io stores
are a lways willing to dem­
onstrate some SSTV, video
RTTY, o r video CW equ ip­
ment.

AMSAT di rectors love to
discuss OSCA R.

The list is e ndless! The se
are some of the th ings it
takes, month after month,
to promote those meet­
ings . You must get the
members into the habit of
setting the second Tuesday
(or whatever day) aside fo r
that important rad io club
meeting. You must enter­
tain or inform the m. They
must wa nt to retu rn. It's
the activit ies di rector's job

to see t hat th is is done.

Home-Grown Programs
Somet imes c lu bs a re

unable to contac t o uts ide
speake rs to presen t a p ro­
gram. To fill a vo id, here
are some ideas t hat mem­
bers the mse lves can use
to put programs together.

Ha ve a Ho m e -Bre w
Night (no Kentucky moon­
shine, please!). Ask any and
all to bri ng thei r best at­
tempts at bui lding equip­
ment. Award a ribbon o r
small trophy for the best ­
or worst.

QSl Night - see who ha s
the most DXCC, VHF, coun­
ties , lon ge s t distance,
oldest, e tc. Again, give
awa rds.

Antenna Gai n Measure­
ment Night -bring you r
home-b rew VHF a ntennas,
and awa rd tro phies for the
best.

Fix It Night - bug a few
radios o r kevers and see
who can find the faults.

G rid-D ip Night-wi nd
some coils, check the ir fre­
q uencies, show how to
chec k a nte nna reso nance,
and so o n.

Those of us who have
been a rou nd fo r aw hile
somet imes fo rget that the
newco mers have not seen
o r heard a lot o f the " take
it fo r g ran te d" t h ing s.
These simple things can be
turned into fantast ic pro­
gra ms. Ta lk a bout feed­
li ne s, show them how d if­
ferent types of coax wo rk
bette r, or worse; d iscuss
de sign . Be o rigina l. Be in­
novat ive. Keep it simple
a nd funl Always ack nowl­
edge the o ldest license, t he
guest o r member from
farthest away, the o ne who
can operate the most bands
o r modes.

For a surefi re barn-bu rn­
er meeting, celebrate a
member's bir thday, but
keep it a surprise. A sur­
prise pa rty can rea ll y be a
great amount of fu n. Keep­
ing the secret is difficult,
but can be done . Just think
o f the c razy gifts you can
ri d your junk boxes ofl

Se ll ing donations to the
club in the form of cha nces
o n hand le-talk ies, kevers,
ante nna systems, etc., can
be very successful as well
as a heck of a lo t o f fun. it
gets to be a n " in" thing fo r
a ll of the members to buy
t hei r tickets so they won't
get left out. With enough
promo tion, the meeting
you select fo r the d rawing
can really be turned into a
mini-ha mfest.

Publ ic Activit ies
The club has to keep the

public informed of its ex­
istence. local newspapers
love to have articles about
you r meetings o r ac tivi ties.
Exposure to the outside
world can be achieved by
setting up portable stations
in shopping malls, grocery
cen ters, sc hools, and se r­
vice cl ubs (lions, Rota ry).
Many time s you can solicit
donatio ns at the se o utings,
also. Try to have the loca l
TV mini-cam, rad io stat ion,
news papers, and magazine
repor ters o n ha nd to repo rt
o n your act ivitie s. Traffic
handli ng, OSCAR, phone
patches, and , best of all ,
SSTV, ca n be effe ctive in
attract ing attent io n. Don't
forget to hang big signs
with t he cl ub logo (Yo u
do n't have o ne? Sha me l) o r
name predominant, as we ll
as names and phone num­
bers of those members who
ca n sign up prospects for
Novice cl asses. Advertise
your loca l re peate r fre­
que ncies. Yo u won' t be­
lie ve how many VHF scan­
ners a re ou t there jus t
wait ing fo r a mateur radio
to inhab it t he speaker!

It is up to you and your
club. Do you reall y want
bigger and better member­
ship? Do you wa nt to have
more fun? Do you want to
expa nd eac h member's
awareness and knowledge?
The MARC has proven that
all of this can be done in a
village of 2000 people. The
best pa rt of this is that the
enti re effort can only bene­
fit a mateu r radio every­
whe re.•
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Krn Rrh/rr KB6FC
/ /8J8 Dorothy Sr. "4
to$ A nlr{r$ CA 90049

Want to Upgrade? Take a Tip from
a Ham Who Did!

- previewing the new code test

YOU should upgrade. It's
easy. I'm writing this to

encourage you. If I could
pass and upgrade to the
Advanced license. so can
you. let me exp la in.

In the l os Angeles area .
o ne ca n a ttend Murphy's
Rad io Class . This class in­
creases your knowledge
and a bility to pass the
theo ry and regulation seg­
me nts of the FCC tests .
Also, Murphy's se lls code
tapes to he lp you pass the
1 3 wpm requi rement.
Other c it ies probably have
similar classes and aids .

So now we are down to
the crux of the problem:
code, code, code, 13 wpm,
13 wpm. 13 wpm. That
does not sound like much.
But it takes study and time
a nd effort and is wel l worth
it.

I got up about o ne-ha lf
hour ea rlier each morning
to study code. Also. a local
repeater was broadcasting
the Murphy tapes 3 or 4
nigh ts a week. They were
so he lpfu l to me that I
final ly bought a set. Then 1
made prog ress to about 10
wpm. It took the 13 + wpm
tape by 73 Magazine to
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push me over the magic 13
wpm. The tape from 73
Magazine was mind ­
stretching and of great
he lp.

I was cool. ma n. Psyched
up and all t hat. No way will
the FCC cause me to falter.
The 13 wpm will be a
breeze.

O n a nice Wednesd ay. I
stud ied in the morning. ate
a late brunch, and drove to
l o ng Beach. Ca lif. t parked
my pick up a nd walked
about 3 blocks. Nice day .
Nice sun. I was cool. ma n.

I arrived at the FCC re­
ce p t io n a rea on t ime ,
about noon. and that's
about an ho ur before
a nyone wa nts to get
serious at the FCC. So now I
cooled my heel s. Be ing
cool, man. I read a Reader's
Diges t a nd ac ted non­
cha la nt. No code test is go­
ing to get me down .

W hile w a iting . o ne
episode was interestin g. A
yo ung man asked if I wa s
go ing fo r my Extra. prob­
ably be cause of . my grey
sideburns. No. I was not.
but I could help because I
am an e lectronics engineer.
His ques ti o n concerned

mic rovolts at the half­
power points from an
antenna when given micro­
vo lts at the ce nte r of the
lobe o r be am. Be carefu l
here to calcu late in micro­
volts, not Watts . A factor
of 0 .707 ente rs . Such final
reviews are common while
waiting for the tests to
start. later I saw the young
man taking the Extra wri t­
ten test, so he had passed
the 20 wpm test. Good for
him.

Finall y, it was my time.
The group fo r 13 wpm was
ca lled . We filed in. ad­
justed ea rphones , and
waited . A young lady said
we should copy down
everything we could. Since
the code test is one of co m­
prehe nsion, anything could
he lp to select t he correct
multi p le-cho ice answer. I
found tha t to be ve ry help­
ful and the FCC people
friend ly.

Th en the palpitati on
commenced. My heartbeat
went up . My breath came
in short pants. My hand
shook somewha t. And be­
lieve me, I'm serious . I had
been psyched up. I had
been coo l. Yet the Funny
Candy Compa ny had re-

duced me to a driveling
idiot and the test had not
yet sta rted .

Du ri ng the one-minute
wa rmup run. I c o pi e d
about 50% . This ind icated
1 was about to fail mis­
e rably . Naturally. th is did
not ca lm me. In fact, if any­
thing, 1 was ready to quit
then. But I was tan gled up
in the earpho ne wires. so I
decided to stay.

The test began. W4­
was ta lk ing to WA4- or
close to that. Then the re
was something called RST.
I figu red that was CW short
for RUST . The trouble was.
some numbers followed
RUST, so I dutifully copied
them down. lucky for me
that I did . They had the
nerve to ask me later how
muc h RUST there was. So I
picked 479's worth. and
that was right.

Some guy named Fred
wa s ... a nd about there I
blan ked out and lost a
whole string of stuff. But I
did pick o ut two Rs in the
middle. Keep them. May
be usef ul later .

As things progressed, old
Fred turned out to be 43
years of age and lived in
So me City . USA . He
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Stirling M. Olberg W/ SNN
/ 9 Loretta Road
Waltham MA 02154

A Microwave Primer
- waveguides, X-band, and other fun stuff
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I f one inspected the fre­
quency ass ignments to

amateu r radio which lie in
the spectrum above the
ultra high freque ncy (U HF)
re gio n, one wou ld f ind
thousands of megacyc les
are avai lable. Much of this
spect rum is un used by
radio amateu rs; on ly sma ll
port ions are occup ied a nd
the n o nly sporad ica lly.
Some of these ba nds a re
shared by other services .

The thrill of commu ni­
cating over ve ry lon g dis­
ta nces on these freq uen­
cies is experienced by few
amateurs a nd is reported
and read by an eq ua l few.
What is it th at makes this
pa rt of our hobby so com­
pe lli ng to those few that
they wi ll conti nue to ex­
per imen t when th ere is lit-
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t ie company on these
bands? Why a ren't th ere
more experimente rs ? Per­
haps you think tha t the
equipme nt is expens ive, o r
that const ruct ion is d if­
ficul t, o r maybe you can't
find informat ion on how to
implement a microwave
project.

The expense in imple­
mentat ion of a microwave
station is not as great as
some of the equipme nt
costs fo r a n HF or VHF sta­
t ion. The components are a
littl e more diffic ult to ac­
quire, but are ava ilable via
surplus o r from microwave
co m po nen t m an u f ac ­
turers. As for information
on constructio n and opera­
tion, an abunda nce of in­
format ion has been pub­
Iished in amateur radio

Fig. 1. 1296--MHz transceiver.

journa ls fo r the last 40
years a nd much more is
avai lab le fro m technical
soc iet ies th ro ug h t he
papers they presen t.

How does communica­
t ion d iffer from that found
on the lower bands, and
why sho uld you be inspired
to try your hand at using
these frequen cies? These
question s are easy to an­
swer. A microwave Qsa,
depend ing on the mode
used - an d there are many
modes ava il abl e that can't
be used on the lower
bands - rarel y if ever suf­
fers from QRM. QSB and
Q RN , s ure . (A ny ho w,
microwave Q RM might
even be a pleasure to hear
so metimes!)

Most of the operat ions
at W1 SNN h a ve bee n

either FM or pulsed (W,
an d in most cases the
signals we re dead full
quieting at each end of the
c ircuit. It is true that the
QSOs req uire an expedi­
tion to a high po int, and a
great dea l of work goes in­
to the project, but go out in
the field on a Fie ld Day and
work five states and nu­
merous sections with other
stations and then see who
has the hi ghest mu ltipliers.
Most of al l, the work is
forgotten when you rea lize
that the powe r levels t rans­
mitted are in the te nth of a
Watt to a Watt leve l, into a
th ree foot d is h, a nd the guy
you were ta lking to using
similar equipment was fo r­
ty or fi fty miles away on
top of a mo unta in that you
cou ldn't even see.

Well , now that I have ex­
to lled some of the great
t hings about wo rking
microwaves, I suppose you
might like to know what
microwaves are.

The name, microwaves,
has been given to those fre­
quencies which fall into
and above the UHF spec­
t rum. Who named it micro­
waves? I suspect, but can­
not authenticate this, that
it was so named du ri ng the
early part of World War II
when rada r was com ing in­
to its own. Perhaps the



Table 2.

Band 4 VLF Very Low Frequencies Below 30 kHz
Band 5 LF Low Frequency 30 to 300 kHz
Band 6 MF Medium Frequency 300 to 3000 kHz
Band 7 HF High Frequency 3 to 30 MHz
Band 8 VHF Very High Frequency 30 to 300 MHz
Band 9 UHF Ultra High Frequency 300 to 3000 MHz
Band 10 SHF Super High Frequency 3 to 30 GHz
Band '1 EHF Extremely High Frequency 30 to 300 GHz

Table 1. Nomenclature o f frequencies.

secu ri t y measures which
gave the v ar io us bands
letter designations during
this conflict brought the
name into use. At any rate,
it is a good name for the
spectrum which, as we pro­
ceed to examine it, will be
see n to include wave­
lengths o f some frequen­
cres we can use as ama­
teurs w hich are hardly as
long as the word micro­
wave it sel f .

Let us exami ne how the
Federa l Com m u nicat ions
Commission has assigned
band nomenclatures to the
rad io spect ru m and also
how microw ave eq uipment
m an uf acturers hav e re­
ta ined the W WI I d esigna­
tions.

The FCC has assigned
band numbers and lettered
designations as nornencle­
tu re for all of the elec­
tromagn etic spectrum . The
f requency al locat ions tha t
are ass igned to the ham
bands are known to us by
their designat ions, V HF ,
U HF, V LF and others. (See
Table 1.)

T he d e si gna t i on s i n
Table 1 are foun d in t he
Rul es and Regul at ions part
of m any of the commercia l
l icense exam ination ques­
t i on-and -an sw e r boo k s.
Notice that t he way t hey
are grouped fall s in l ine
with t he metri c system,
and t hat if t he met ric eq ua­
tion is worked out to be­
co me m e t e rs in wave­
length, it fa l ls in decades.
Either way, it' s easy to
remem ber after a slight b it
of study.

Furt her exa m inat ion of
t he other tables m ay o pen
your eyes to severa l facts
about the bands that we
occupy and rarel y think
about in te rms of how they
are located in the rad io
spect rum.

Tab le 2 shows how the
H F spectrum adds up to
the num ber of megacycles
that we as am ateurs oc­
cupy. W hen o ne exam ines

t he d ial of the stat ion HF
receiver, t he number of
bands and t he spread of
them over the d ial make it
lo ok vast. The f requ ency
ranges are in very small
steps f rom 160 to 10 m eters
in m ost rece ivers, but w hen
the total number of ama­
teur f requencies is added
up it's o nly 3 .5 MH z tot al
coverage out of th irty - a
litt le more than ten per­
cent.

Some of the small na­
tio ns that will attend the
Worl d Adm inistrative Ra~

dio Confe ren ce (W A RC)
are of t he op inion that ,
although t hey have a very
sm al l popu lati on in the
vast high f requency sea,
they now w ill need more.
W hen t hey band togethe r
w ith thei r 1 vote-per-nation,
they are going to be a for­
midable group, looking at
o ur 10% as somet hing they
want -and may get.

W hy b ring this up? Let 's
look f urt her at the number
o f m eg ahertz we h av e
ava ilable in t he high f re­
q uencies. The tota l up to
the end of V HF assign­
ments, that stop at 1 v..
meters, is 20.5 MHz . If we
go o n up into t he micro­
w aves, t he total number of
gigahertz that we have is
23 .290 (see Table 2). O ut of
thi s, very l ittle is used by
amateu rs. The Y. -mete r
band is used quite a bi t fo r
repeaters, and 1296 M Hz is
reall y catch ing o n these
d ay s as are many of t he fre­
quen cies up through 10
C Hz, but not enough. It
looks as if we cou ld lose a
lot o f spectru m sim ply be­
ca use we do no t lay claim
to it by enough use. These
frequenc ies are very at­
tract ive to t he 40 or more
nat ions w ho wi ll certa inly
exercise t hei r combi ne d
sing le votes .

W hen you look at Tab le
2 aga in, you can see that
the total number of gjga­
hertz, not megacycles, is
li sted at 23 .290, and the
last assignment , w hich starts
at 300 C Hz, isn't l isted in

the tab le; that gives us all
above t hat to p lay in.

Well , I can hear some o f
the gro ans and mo ans from
those w ho wi ll say, " So
what? How in the heck can
we get up that high?" I 'll
te ll you: These freq uencies
are in use commonly by
co m m ercial users righ t up
to and wel l beyond the
highest assignment.

The micro w av e spec­
t rum is m ade up of bands,
referred to popu larly by
de s ig nations such as
"Sv-band o r "X'<band. An
exam ination o f Tab le 3
shows how these bands are
designated today. The table
was taken from a m anufac­
turer' s l ist o f waveguides
and waveg uide com po­
nents such as f langes and
covers, and , later on, the
Electronic Ind ustries Asso­
ciation (E I A ) gave ad­
di ti o nal references. The re
are m any o the rs, but t hose
li sted are the m o st popular­
ly used . Table 3 des igna­
tions are usefu l to ama­
teu rs w ho are scrounging
t he su rp lus market fo r
components fo r mic ro­
wave construct ion. M any
of t he components are
marked w ith wavegu ide
designat ions that m ay con­
fuse them, however . For ex­
ample, a waveguide sec-

160 10meters 3.5MHz
160 13/ . meters 20.5 MHz
420·450 MHz 30 MHz
121 5-1300 MHz 85 MHz
230().2450 MHz 150 MHz
3300-3500 MHz 200 MHz
5650·5925 MHz 275 MHz
10.0-1 0.5 GHz 500 MHz
24.0·24.25 GHz 250 MHz
48-50 GHz 2 GHz
71·76 GHz 5 GHz
165·170 GHz 5 GHz
240-250 GHz 10 GHz

tio n wi t h an EIA W R des ig­
nat ion of 90 wi l l mate w ith
other components that are
marked RG-52 and (read ing
hori zontall y) can be cross­
referenced so that pieces
of copper guide or com­
ponen ts m ad e o f a lumi­
num can be mated .

Sim ilar designat ions are
f ound on flang es and
covers of various dimen­
sions. It is also a guide to
sq uare and rou nd f langes
which have ho les arranged
to p recl ude crossguide
coup l ings.

Many o f the o lder mo des
of com municat ion are in
u se on t he m icro w av e
bands, CW , M CW, and AM,
and not too often, pu lse­
m odul ated si g na l s a re
used . SS B has been used,
but not wit hou t problems
th at e m b race the f u n­
damental stabi l ity o f the
equip ment. These prob­
lems are being overcome
however, and that mode is
increasing ly in use.

W ith the advent of t he
V H F repeater, microwave
systems tha t have been
used by amateurs are being
pressed into service as con­
tro l links for recei vers and
t ransm itters used to aug­
ment coverage of a par­
ticu lar repeater. x-bend is
being used for many of

High Frequencies only
High Frequencies and VHF

(20.5 MHz to 10 GHz totals up
to 23.290 GHz)
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these syste ms because of
the availab ility of equip­
men t a nd be ca use the
equipment can be made
sma ll. In the repeater sys­
tem used by The Waltham
Amateu r Rad io Astronomy
Soc iety, data is sent be­
tween three d ifferent sites
via radio tel e type o n X­
band, a nd re processed in a
Southwest Technical Prod­
ucts 6800-2 co mputer sys­
tem. Direct data also has
been transmitted to co n­
tro l the WRl AIE re peater
operated by the Society.

Present day amateur sta­
tion equ ipment has reached
a sophist icat ion that makes
even the modest frequ ency­
contro lli ng syste m incor­
porated in t ra nsce ive rs
useful addit ions to the com­
ponentry needed to make
up an amateur microwave
sta tion.

The frequ ency relatio n
to the lowe r frequency
equ ipme nt is easily mixed
up with many of the MW
frequencies, o r in many

cases it simply can be t he
start of a mult ipl ier cha in.
An example is operat ion on
the L-band ass ignmen t at
1296 MHz. By build ing a
multip lier chain, the out­
pu t of a low-powered two­
meter transmitter can be
ut ilized at 1296 and have
the stab ility o f a crvstal­
cont roll ed o r synt hes ized
frequency source. The sta­
bility o f the ove ra ll syste m,
of co urse, is with in the con­
stra ints of the frequency
error mu ltiplied nine times .
But it is stab ili zed wel l
within the needs of a co m­
mun ication sys te m e m­
ploying a reaso nabl e re­
ce iv ing bandwidth. Multi­
plying by 16 of the same
two-mete r system wi ll put
you into 3204 MHz with
the sa me ge ne ra l c on­
st ra ints. Sta rt ing with a
432-MHz transmitte r will
make th ings easier to con­
st ruc t, but in e ither case it
puts the beginn ings of an
excel lent t ransm itti ng sys­
tem within the rea lm of any
a mate ur possess ing the

dri ving source.
Receiv ing eq uipment for

these bands can be co n­
st ruc ted aroun d lower fre­
q uency statio n equipment
an d provi de exce llent com­
pa nion se ctio ns fo r t he
method of const ruct ing a
trans mitter previo usly de­
scri bed. There are severa l
ma nufac t ure rs who pro­
du ce mul tip lie r c ha ins,
mixers, and other compo­
nen ts made precisely for
amateu r use a t a cos t
which is within the size of
most pocketboo ks.

To move up into the
higher mic rowave frequen­
c ies o ne must improvise
upon compo ne nts which
a re avail able th rough t he
su rp lus mark ets, o r con­
st ruc t one's own. In many
cases the latter approac h is
eas ier. Most of the real
great steps in microwave
communicat io n ha ve bee n
taken by am ateurs, and
they were using equ ipme nt
of t he ir own design . In
many cases, thi s depa rted
from classic methods o nly

because compone nt ry was
not avail able. Much has
been written abou t thi s
e q u ip me n t , and m an y
good DX records and fi rsts
st ill remain in the realm of
amate ur radio because o f
inge nui ty prompted by
component unavailability.

Th is sa me ap p roac h
mu st be app li ed to anten­
nas for microwaves. There
are many ar t icles availa ble
o n the const ruction of dish
antennas if yo u choose to
mak e o ne. Seve ra l are list­
ed in the refere nces. They
can be construc ted from
plvboard for the ribs and
fine mesh for the refl ecting
surface, and will be as stur­
dy as yo ur craftsmanship
makes them. Some ama­
te urs have made them of
al uminu m, and these units
are certa inly as good as the
" c o m m e rc ia ls" m ake
the m. They also may be
fou nd a s surp lus or, for
that matter, may be pur­
cha sed as new goods . In
any event, it will be im por­
tant to know the focal

Mlcro leb
fiR IFx r Former Former Frequency
WR Bend Mlcrolab Bogert Rengll Wevegulde Wewegu ld e Size (in.)
No. Prellx Cod. Cod e (GHz) Bress Alum inum Si lver i .d . o.d.
650 L 05 L 1.12·1.70 RG·69IU RG·103iU 6.500 x 3.250 6.660 x 3,410
430 R 15 R 1.70·2.60 RG·1041U RG·105JU 4.300 x 2.150 4.460 x 2.310

'" S 25 S 2.60--3.95 RG-48JU RG·75JU 2.840 x 1.340 3.000 x 1.500
187 H 35 H 3.95--5,85 RG·49IU RG·951U 1.872 x 0.872 2.000 x 1.000

'" C 43 C 5.85-8.20 RG·50IU RG·106/U 1.372 x 0.622 1.500 x 0.750

'" W 50 , 7.05--10.0 RG-511U RG·68IU 1.122 x 0.497 1,250 x 0.625
90 X " X 8.20·12.4 RG·521U RG.tl7lU 0.900 x 0.400 1.000 x 0,500
62 Y 65 KU 12.4·18.0 RG·91IU RG'3-49IU 0.622 x 0.311 0.702 x 0.391

" K 75 K 18.0·26.5 RG ·531U RG· 1211U 0.420 x 0.170 0.500 x 0.250
28 U " KA 26.5·40.0 RG·961U 0.280 x 0. 140 0 ,360 x 0.220
22 Q 33.0'50.0 RG·97IU 0.244 x 0.112 0,304 x 0,192
15 M 50.0·15,0 RG·981U 0.148 x 0.074 0.228 x 0 .154

" E 60.0·90.0 RG·991U 0.122 x 0.06 1 0.202 x 0 .141, F 90.0·140 RG·l381U 0.080 x 0.040 0.156 mam.
5 G 140·220 RG·135JU 0,051 x 0.025 0.156 ctam.

fiR
WR Brl s s Brn ' Btu s Aluminum Aluminum Aluminum CPR CPR CMR
No. Co ver Contlct Choke Cover Ca ntle! Cho ke Flit Grooved
650 UG·417AJU R UG·418AI U R 650 R 650 R
430 UG·435AIU R UG·437AIU R 430 R 430 R

'" UG·53IU 0 UG-54BIU 0 UG-584IU 0 UG·585AIU 0 '" R '84 R '" R
"7 UG·149AIU 0 UG·148C!U 0 UG407lU 0 UG·4066IU 0 187 R 187 R "7 R
137 UG·3441U 0 UG·343BIU 0 UG·44 11U 0 UG·440BIU 0 137 R 137 R 137 R
112 UG·51IU S UG·52BIU S UG·1381U S UG·13761U S 112 R 112 R 112 R
90 UG·39IU S UG-4061U S UG·135/U S UG·136BIU S 90 R 90 R 90 R
62 UG·41 91U S UG·541AIU S UG· 1665IU S UG·5981AU S
-a UG·5951U S UG·425JU 0 UG·596AIU S UG·5971U S
28 UG·5991U S UG·3811U 0 UG·600AJU S
22 UG.J83IU 0
15 UG·385IU 0
12 UG·387IU 0
8 FXR Special 0
5 FXRSpecial 0

Tab le 3. 0 = circular fla nge. R - rectangu lar flange. 5 - square f lange.
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James D. Powell II N8A M R
24// New York Ave.
Parkersburg W V 26101

CB to 10
- part xx: converting the Royce 1-655

Short ly before the dead­
line fo r the sa le of

23-channel CB sets, a loca l
depa rtment sto re ran a
specia l sa le to get rid of an
overstock of the Royce
23-chan nel sets . Since the
price wa s so low, I could
not resist bu ying one of the
Model 1-655s. Although I
didn't know exact ly what I
would do with the thing, I
thought the PLL synthe­
size r was worth at least the
purchase price of the un it.

The radio sa t in th e
closet unt il I saw an ad in
73 Magazine for conve r­
sion ki ts to put CB sets on
10 meters. Unfo rtunate ly,
after check ing the cata log
of kits. I found that none
was avai lab le fo r the 1-65 5.
The company offered to
make a special kit for a
S15.00-an-hour engineeri ng

Fig. 1. The switch is closed
for normal operation. open
for extended frequency op­
eration. (See text.)
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fee, but, although this is a
reasonable fee , it eas ily
could have cost me more
th an for the rig itse lf.

Not eas ily d iscouraged , I
sent a letter to Royce re­
qu esting information on
the PLL uni t. I received a
brief, but polite letter in­
forming me that the unit
was sealed and no informa­
tion was available. Being
told thi s was enough to
prompt me to tear into the
unit and convert it myself .
The project turned out to
be extremely e asy a nd
st ra igh t fo rwa rd . I w ill
de scr ibe now the conver­
sion procedure used on the
ng.

It is worth me ntioning
th at the Royce is not the
only CB that use s this pa r­
ticular PLL unit. The 1-655

Crystal frequency: 38.190 MHz
Type: Third overtone
Holder type: HC-181U
Equivalent series resistance:
< 30 2
Load capaci tance: 25 pF
Tolerance: 0.0025% or better
Temperature: 25 - C (non-oven)

Tab le 1. Crys tal correlation
data for the Royce 1-655
PLL unit. The indicated
crys tal frequenc y moves
the output up by 2.0 MHz.

is a 23-channe l set. but the
Pl l unit it self is capable of
generat ing 64 ten-k ilohertz
cha nne ls due to the 6-bit
binary input that sets the
d ivider cha in. I imagine the
un it is also used in the
newer 4D-channel sets as
well . By adding only one
SPST switc h, the ex t ra
channe ls available on a
conve rted 40-channel unit
may be obta ined on the
chea pe r 23-channel units.

The block diagram in­
cluded with my 1-655 in­
dicated the rig has three
oscill ato rs: 37.36 MH z.
10.24 MHz, a nd 10.695
MHz. When I opened the
unit I found a 36.190 MHz
oscillator instead of the in­
d icated 37.36 MH z one. I
do not know why the dia­
gram is wrong, but if your
unit has the 36.190 MHz
crystal. the conversion will
work. I cannot say what the
results would be on a un it
with the oscillator frequen­
cy indicated on the block
diagram-so be careful.

In o rder to work on the
PLL unit. you must fi rst
remove the box that en­
closes it (I guess this is
what is meant by sealed
unit). The box is re moved
by un so ldering the two

ends and then snapping it
o ff. Once the cover is re­
moved, you should see a
36.190 MHz crysta l rough­
ly in the center of the PC
board. Direct ly be low the
crystal is an adjustable coil
of the metal can type . The
two 10-MHz crysta ls are
off to e ither side. Each
oscill ator has a trimme r
capacitor to touch up the
crysta l frequency. Yo u will
adjust only the coil and
trimmer for the 36 MHz
crysta l, so do not tou ch the
others.

The new c rys ta l fre ­
quen cy is simply 36.190
MHz + the amount you
wish to move the trans­
ce iver up by. Since I con­
verted my set accord ing
to the 73 plan. I moved it
exac tly 2.0 MHz, giving a
new crysta l freque ncy of
36.190 MHz. I orde red my
c rysta l from Jan Crys­
ta ls, and they were quite
he lpful in providi ng the
necessa ry correlation in­
fo rmation for me. Table 1
gives the information
needed to order a new
cryst al. Using the 2.0
MHz shift gives coverage
from 26.965 MHz (chan­
nel 1) to 29 .255 MHz
(cha nne l 23). If you in-



Table 2. Operating frequencies available with normal
operation (s witch closed) and extended operation (switch
open). See text for explanation.

Operating Frequency (MHz)
Switch Closed

28.965
28.975
28.985
29.005
29.015
29.025
29.035
29.055
29.065
29.075
29.085
29.105
29.115
29.125
29.135
29.1 55
29.1 65
29.175
29.185
29.205
29.215
29.225
29.255

sta ll the range-extending
sw itc h, you will have
cove rage to 29.575 MHz.
The frequencies generat­
ed are listed in Table 2
for reference.

O nce you obta in the
new crysta l, so lder it in
where the o ri gina l crys­
ta l was and connect the
rig to a dummy load.
When yo u key the radio ,
you will have no outpu t.
This is because the drive
is cut off if t he Pll is not
locked up. With the rig
keyed , caref u lly adjust
the co il d irec t ly bel ow
the new crystal. At some
point the o utput meter
will suddenly jum p up, in­
d icating the uni t ha s
locked. You will probabl y
need to ad just the coil
sli ghtly more in order to
get lock over the en tire
ra nge of avail able fr e­
quencies. My un it would
loc k over the entire ex­
panded frequency ran ge
with no problems.

The re are two co il s at
the end of the PLL board
nearest the front of the
ra dio th at s ho u ld be
touched up for the best
o utput a t mi dband. In
o rde r to set the operat ing
freq uency e xa c tl y, you
wi ll need to coup le a
counter to the outp ut by
a n a p prop ri a te means,
a nd adjust the t rimme r
for the 38-M Hz osc illator
to pu t you on the right
tr ansm it f req ue ncy. This
a lso will take ca re of the
receive frequen cy.

Tuning the transm itter
and receive r strips are a
bit t ricky in the 1-655, due
to the mount ing conf ig­
uration of the PC boards.
Si n ce th e indi vidu al
boa rds are mounted at
right a ngles to the main
PC board, you probably
will need to make a very
sho rt a lignment tool to
fi t the coi ls. The trans­
mitter board is loca ted
next t o the PLL unit .
There a re only three co il s
to adj ust whe n tuning
the t rans m itte r section .

The se a re T401 , T402 ,
a nd L403 on the sc he­
matic di agr am supplied
with the radio . I found
that my unit would put
a bout 5 Watts in to a
50-Ohm load when prop­
erly tuned up. Do not try
to ad just L404 since it is
fixed (the slug is glued in).

The re ceiver has only
two t ra nsfo rme rs to ad­
just in the rf stage. The i-f
uses ceramic filters that
require no a lig nme nt. Us­
in g w hateve r s igna l
source you have, touch up
the tuning on n01 and
T1 02. n 01 is located at
the back of the PC board,
above the keying relay.
You may wan t to remove
the sp e a ke r t o adjust
n02, since it is partially
unde r the spea ke r fram e.
Once you have tuned up
the front end, the rig is
ready for use . My se t
c hec ke d o ut with less
th a n 0 .3-u V se nsit iv ity
for 10 d B(S+ N)/N over the
e nti re band .

You might want to add
the simple modif ication to
give you the ext ra c hanne ls
of a eo-channel rig. As I
mentioned before, the PLL
uni t itself ca n ge nerate 64
cha nne ls. This will cove r
all the frequenc ies from
28.965 MHz to 29.605 MHz
in 1O-kHz steps. Although 1
did not install the neces­
sary 6 switches to accom­
plish the fu ll conve rsio n, it
is only a si mple extension
of the single-switc h conver­
sion that I will describe. If
yo u in s t all the s ing le
switch and use it in con­
jun cti on with the channe l
sel ector, you will have the
46 cha nne ls listed in Table
2. You might want to at­
tach thi s table to the radio
fo r e asy reference .

Turn the radio over and
you will see that there a re
24 pins wh ich come fro m
the PLL unit and exte nd
through the main PC board.
I will refer to these pins as
numbers 1 through 24, with
num ber 1 starting at the
rear of the radio. Pins 5

through 10 program the
frequency of the PLL On
the 23-channel rigs, pin 6 is
permanently grounded, dis­
abling the input. To reacti­
vate pin 6, cut the traces on
either side of the pin a nd
connect the pin to an SPST
switch as shown in Fig. 1.
Since you are only switc h­
ing dc here, you can mount
the switc h wherever you
feel is most convenie nt.
When the switch is c losed,
the uni t operates normally;
whe n the switc h is ope n,
the higher 23 frequencies
are produced sta rting with
cha nnel 1 on the selecto r.

If you want to have all
64 c ha nnels, simply install
six switc hes in the same
manner as given in Fig. 1,
one switch fo r each of pins
5 through 10. With six
sw it c he s, th e c ha n ne l
se lecto r will be nonfunc­
tional and you mu st pro­
gram the frequency with
the individual switches. It
shou ld be an easy matter
to make a table of the re­
sultant c hanne ls.

I mad e on e final
modificat ion that has prov­
en quite useful while o p­
e rat ing the rig. I installed a
BNC jack on the back of

Channel Selector

1
2
3

•
5
s
7
8
9
10
11
12
13

"15I.
17
18
19
20
21
22
23

the rad io just be low the
power jack . I coupled the
BNC jack to the rf output
jack with a gimmick capac­
itor so that I could monitor
the output frequency of
the rig.

Although the specific in­
structions given here are
intended for the Royce
1-6 55, th ey s ho u ld be
broadl y a p p li cab le to
many CBsets whic h use the
sa me PLL unit . The fact
that only a s ingle crysta l is
needed for the conve rs ion
makes the PlL rig a much
better va lue t ha n t he
heterodyn e-type sets re­
quiring seve ral crystals for
the same or sma ller num­
ber of c hanne ls. Since the
23-ch annel PLL sets often
c a n be o bta ined quite
che aply, this also makes
them a ttract ive for conver­
sion when the ext ra cha n­
nels ca n be obta ined easi­
ly, as I have descri bed. If
you opt for the extra chan­
ne l switc h or switc hes, I
wou ld suggest discretion in
their use to avoid interfe r­
ence with OSCAR, etc. I
will do my best to answer
any questions if an SASE is
incl uded with yo ur in­
quiry. •

Switch Open

29.285
29.285
29.295
29.305
29.325
29.345
29.355
29.375
29.385
29.395
29.405
29.425
29.435
29.445
29.455
29.475
29.485
29.495
29.505
29.525
29.535
29.545
29.575
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best answered by so me
s im p le arithmeti c . Re -,
member that the capacitor
is fully charged during
eac h pulse if the voltage
reaches a value, Y, and re:­
mains constant for a time,
td . If we multiply the
charge by the frequency,
(or by the number of pulses
per second), we get: FQ =
FCV, where F is the fre­
quency.

If we realize that FQ is
equal to the total charge
that flows each second
and we remember that
" charge per second" is the
way current is defined , it is
easy to see that we can
rewrite our equation as : [
= FCY, where I is the cur­
rent in Amperes-and
there you have it!

What thi s equation says
is that if V (t he pulse
height) and C (the input ca­
pacitor) are kept co nsta nt,
we can use this circuit to
measure frequency, F. If,
on the ot her hand , F and Y
are held co ns tant, we can

ME TER CIRCIII T

T''''E -

LOW IMPEOANCE DRIVER

Fig. 3.

vOl TS

"2V

Fig. 2.

reads a pulsating dc value .
This is why it is referred to
as a rectifier, or, in the
mathematical se nse, an in­
tegrator.

Now that we know how
the circuit works, we have
to answer only two major
questions. First, what can
we use for the switches,
and se co nd, how can the
c irc u it be used for mea­
sure me nt purposes?

The sw itc hing can be
handled by mechanical re­
lays or se m ic o nd uc t o r
HTs. Both of these devices
require some kind of cir­
cu itry sync hro nized with
the incom ing pulses. The
sim p les t sw it c he s, how­
e ver , are diodes . The
potentials (vo ltages) occur­
ring in the circuit cause the
diodes to switch auto­
matically to the proper
position. With no need for
s y nc h ro n iz ing c irc u it ry ,
le t's use diodes .

The se co nd question ,
how to use the circuit for
measurement purposes, is

." '.' ," ;:;;; 2 ~~ '

I ~P U 1 ! )
, ,

)2~3"69 1 25 v

.W, " 10'11 PANE"
100~ , REO..........- INSULATQIlS

"I' ", ---1
3.3~ ;:l::; CK

"
,

'~K , '7 0
'

~, ,
)-- --'

/'Z' 10 0 0;' <,
IN 9'~

SOuR..5
1 RI.,P01

' UN CTION 0"" ~SELECTOR ." .. "-"' L _SWITCN • ,
" "

(,/
IN 91 ~

," v <.l~ f '"
,

~ 0

"\~~,
'00 or
" I . O~ '

ALL CAOAC ITO RS _ _ • 1000 '.''" "5 _5 1 5TA~COR 'N ~ OO ITOGGL E PS3B4 0 100E514)

!L / -u v
,usE REGUl ATOR . ':v ,, •

" "-
~ 4 18 1 2 •

I
LO CATED ' N .- '0' ":fl:: • / PC CU O 18'2, ., •

"O~ ' 25.' m • •." ,,, '.. BOTTO,. VIEWS'
2"3'69 t Al i

."

non of the input pulse, td.
greater than 10RC This is
written: td >10RC

l ook at Fig. 4. Assume
that the pul se is at +Y, 51
is clo sed, and 52 is open. C
is, therefore , ch arging
through R a nd the meter.
Now assume that the pulse
has passed and the input is
at 0 vo lts . This is the same
as saying that we have a
wire connected from th e
capacitor to the ground
wire. At thi s t ime, we also
ope n 51 and c lose 52 . This
com ple te s the di scharge
circuit, and C di scharges
very rapidly because the
di sch arg e re si stan ce is
usually very sma ll. Now if
we bring the next pulse
along, close 51 , and open
52, another charge cycle
occu rs - a nd so on.

Also, notice that more
c ha rge will move through
the meter if the input pulse
rate or frequency is in­
c re ased . This cha rging cur­
rent always moves through
the meter in the same
direction, so the meter

c
)

",

PUlSE
INPUT

Fig. 1.

INPIIT COMPA RA TOR

be degraded by the meter
circuit.

Meter Circuit
Now refer to Fig. 4. Many

people, when writing about
this c irc u it, describe it as a
rectifier and let it go at
that. It is a rectifier, but
without the input capac­
itor a nd the pulse-type
waveform of input, we will
learn that thi s circuit would
not be so useful.

If yo u ask how much
e lect ric cha rge moves into
the ca pac ito r when a par­
ticular constant voltage is
applied, you will find that
the fo llowing relation
holds: Q = VC, where Q is
the a mount of c ha rge that
has moved into the capac­
itor, C is the ca pa ci tance in
farads, a nd V is the applied
constant voltage . I keep us­
ing the words "co ns tant
vo ltage" be cause I want to
be sure that the c ha rge
reaches a specific value
and does not change.

Remember, too, that a
capacitor does not charge
instantly but takes an
amount of time that de­
pends on the resistance in
series with it. The mathe­
matical shorthand t = RC is
used to describe the phe­
nomenon, with t the time in
seco nds, R the resistance in
Ohms, a nd C again being in
fa rads.

The graph in Fig. 5 shows
the amount of time rep­
resented by RC. If we multi­
ply the equation by ten,
however, we come very
close to the time it takes for
the capacito r to reach full
charge. So, let t = 10RC,
where t is now the time it
ta kes the total c harge (Q) to
move into the capaci to r
through the resistor (RJ.

Now we can get back to
our measuring c ircuit. We
have just learned that in
order for the charge to
reach a co nstant value, the
t ime that the voltage is con­
stant must be greater than
10RC To e nsure this, a ll we
have to do is make the dura-
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Other Phone-mate@
Remote 930 Features:
• Excl usive C-VOX- Controlled Voice Act ivat ion

means your cal ler has time to le ave a long or
invo lved message. As long as C-VOX· recognIzes
the sound o! a voice it will continue to record,
making it ideal for det ailed job orders or messages,

• Remote Control Feature- Hear you r messages
played bac k over the phone from any phone,
anywh ere by sounding your coded pocket tone
key, Backspace to repeat mess age or backspace
direct ly to the message desired, Erase/Store
messages,..you can reset back to the OOglnnlng,
record new messages over o ld ones. or conf inue
recording ener old on es to save them.

• Fell-Sa fe Design- Advanced com puter technol­
ogy In the Remot e 930 represen ts a major break­
through in telephone answerers. Th", Remote
930's spe<:ially designed and engineered mic rO"
processor is prog rammed to recog nize user mis­
takes and automatically correct them_The built-In
self-correcfing back-up features Insure ultim ate
reliabil ity and ease at oparatlon,

e Dual Cassettes - means versatility and conven­
ience. By keeping you r incoming messages and
outgoing announcements on separate tapes, you
can liIe impo rtant messages tor futu re raterence
While also esfabllsh ing an "Announcement Library"
for recurring needs.

e Useful l o r Dictating Id en - Use the Remote
930 as a tapa recorder or tor dictat ion. then liIe the
cassette o r have it ready tor fra nscription.

• Change Tape Without a Se.... lce Call - Unlike
reel-ta-reel answerera, the Pho ne·mate's dualcas­
sette system allows you to quickly change tapes
wrtnou t th e inconven ience and expense of hsving
a te<:hnlcian do it to r you.

• Voice Controlled Announcement- Allows you
to ta iior your outgoing message , The voice con­
trolled announcement fea ture, with automatic
level contrOl, lets you re<:Ord outg oing announce­
menfs up to 30 seconds In length. This enm.netee
the inconvenience at having to rehearse and time
messaq ee to tlf a fi xed time limit.

• Call Monitor- sc reens your calls and eliminates
unwant ed interrup tions by lett ing you hea r who's
ca ll ing without touching your phone or letting the
ca ller know you're there. If you wish to talk, jus t
pick up the phone, If not. let Phone-mate take
fhe message and relurn the call at your con­
venience.

e Reco rd Two-Way Conversatlon, - Keep a record
of Important conversaf ions. Phone-mate records
bofh sides 0 1 Important telep hone conversations.
This e nables you to keep a record of nagot lations,
orders or appointments.

• Audlo-SeanO-Deaigned to heip YOU locale your
measeqee tast. The specially engineered cassette
system enables you to hea r messagesin rewind or
fast-forward. This lets you locate specific mes­
sages rapidly for instant replay. Fasf-lorwaro
moves the tape rapidly past unwanted messages.

e Ring AdJu st- Phone-mate answers when you
want it to. Adjust your Phone-mate fa answer
on any ring one through five, and leave if on at all
times, When you're In, you have ample time to
answe r the pho ne yoursalf. If you're away, Phone­
mate will take the ca ll tor you, Never worry about
remembering to always turn your machine "on"
whe n you leave. This protects you from the
"telephone burgla r.' Your phone is never lett to ring
and ri ng unanswered ,..a sure signal that no one
is home, and an open Invitation to bUflllary.

• Announce Only-Broadcast important informa­
tion. The announce only teature lets you give each
caller an announcement messaqe without record­
ing an Incoming message. Ideal 10 announce busi­
ness hours, vacation schedules, movi e times. etc.
The message counter always operates. so you
know how many people have called and heard )'<lur
message. Great for l abulating calls in teiephon e
surveys, etc.

• Commun ications Electronlcs· - quallty control
approval rating II't . Our highest quality grade tor
FCC certified technologically sophistica ted
telephone equipment

• LED Powe r On Ught- tells if your unit is on and
tunctioning without examining power knobs.

e LED Digit al Message Counter- Indicates how
many messaqee you have received. The counter
also funct ions as a "time," to let you know the
prec ise length 01 your outgoing announcement.

• Manual Era. e - allows you to e rase previoUS
messaqee when rewinding,

• FCC Reg i stered- Conforms to all requirements
for piug-in connect ion to a standard phone com­
pany modular jack,

• Power- Regular 1 t OV AC: 60 Hz. house curren t.
• Warrenty- t year pa rts, 90 days labor.
• Dlmenslons- 8'\!<" Wide , 110,0" Deep, 3'10" High
• Shipp ing Welgh t - 3.18 Kilog rams, 7 po unds

MADE BY PHONE-M ATE
QUA LITY CH ECKED BY CE

Since all Remote 930 telephone answering
systems sold by Communications El ectronics are
products at Phone-mate, the company that pionewed
consumer answe riJ'l{l devices, you can be assured of
purchasing the tinest and most reliable telephone
answering machine in the world. In ad dition, our
Quality Confrol Department turt her audits the quality
01 every Phone-mate model so ld by us to ensu re the
high reliabili ty found in all P!Jon9,mate answering
devices. CE has g iven the Remote 930 our quality
con trol rating # 1,which is our highest quality grade tor
tech nologically sophisticated equipment.

BUY WITH CONFIDEN CE
The Remote 930 is an extraordinary tel ephone

messaqe center. It provides virtually any answering
and message processing features that the most
demanding businessperson cou ld require. To o rdar
the world' s onty eomp ute r eont ro lled and ten-sere
eng inee red rem ote contro lled answering sys t em ,
send or phone your o rder directly to our Telephone
Products Division. Mail orders to: Communicat ions
Electronles, Box 1002, Ann Arbo r, Michigan 4 8106
U.S.A. Send $299.95 plus $5.00 tor U.P.S u.s.
shipping for each Remofe 9 30 system. It you have
more than one person using your system, we suggest
that )'<lu purchase an extra remote pocke t tone key for
every pe rson authori zed to receive messag es at
$29.95 each. Prlcea and specificaf ions are subject to
change withoul notice No COD's pl ease. Cashier's
checks and credit card orde r will be processed
immedia tely. All sales are subject to availabi lity, but
because this is the most tanfastic answering device
that CE has ever otfered. we have reserved enough
unifs for immediate sh ipmen t If you have a Master
Charge or Viaa card, you may call anytime and place a
credit ca rd order. Dial to ll f ree 800-52 1-44 14
lnternatlonal orders are invited at slightly higher cost .
It you are outsid e the U,S, or in Michigan, dial anyt ime
313-994-4444. Michigan resi dents please add 4%
tax. All order lines at CE are staffed 24 hours, seven
days a week

Oue to the high d emand for fhis most e xc iting
and useful te lephone answering sys tem, please
place your order today without obligation. to
assure p rompt delivery.
Copyrigh t · 19 79 Communicat ions Elect ronlc.-

phone-mate

COM PLETE NATIONAL. SERV ICE
With your Phone-mat9 Remote 930, we will send a

complete set of simple operating Instructions and a
one-year limited warranty on parts and 90 days on
labor, If service Is ever required on any Phone-mate
product purchased tromComm unleat lons Elec tron­
ics, simpiy send your sys tem to one at our approved
national service centers. When you purchase your
telephone answe ring system from CE, you're buying
trom one 0 1the world' . l eade r. In hl gh technology
electronics.

We're first
with the best'?

8 54 Phoen,. 1:1 80. 1002 [] "'nn "',bo<, MIC" ,g. n 4810 6 u.s....
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Our Telephone Products Divis ion of
Communications Electronics" is
pleased to int roduce the new and im­
proved Phone-mate Remote 930 tele­
phone answering system. Unlike other
telephone answerers, the Remote 930
has many useful and unique features
not available on any ot her machine at
any price. Features such as a LED
digital message counter and Audio­
Scan" are standard on t he Remot e 930.

You can co nnect your Remote 930 to any
phone system Includ ing the new " com-key"
and private business systems. More impor­
tantly, th e Re mote 930 has built· in fail -safe
teat ures ccntrclted by an internal compu ter to
correcl common user mistakes.

The inc redib le, new Phone-mete Remote
930 gives yo .... complete con t ro l of aU cal ls
wh ile you' re away!

MANYIMPQRTANTFEATURES
Only the Remote 930 gives you so many

important feat ures suc h as ca ll monitor, ring
adjust and remote cont rol. You can ret rieve
YOUf messages from anywhere in th e world by
calling in from any telephone, anywhere,
anyt ime. Sound your coded pocket tone key
and hear your messages played over th e
phone in complete privacy. The Remote 9 3 0
is you r 24 hour message center for business
contacts, family and fr iends.

SAVE TI M E AND MONEYl
Save valuable time and money when retrieving

mess.ages by remote control, One phone call plays al1
messages as many times as you like without requiring
you to hang up and call again. The rem ote ba ck­
, pace leatu re allows you to replay indiv idual
messages instantly without waiting for the enfire tape
tc rew ind and replay.

C-VOX· AN EXCLUSIVE FEATURE
Confrolled Voice Activation will allow your caller to

leave a lengthy or involved message, but will arsc let
you sel a maximum lime limit. With the Voice
Con trolled Announcement featu re.you can tailoryour
personal outgoing message 10 any length, up to 30
seconds. A sing le contro l knob for operational sim­
plicify can be set for. Record Calls, Playback Calls.
Reeo rd Two-Way Conversations. Tape Re<:ord/Dic­
tanon. Record Announcement and Announce Only.
A LED Digital Message Counter instantly Indicates
fup to 99) how many messag es you have received.
The counter also functions as a "timer" to let you know
the pre<:ise length of your outgoing message

The Remote 930 uses readily available, reliable
cassettes that pop In and out instantly. Messagescan
the n be stored tor future reference

FAIL-SA FE DES IGN
Advanced computer technology, unavailable unlil

now, has been designed Into the Remote 930. The
specia lly engineered microprocessor has been pro­
grammed to recognize user mistakes and auto­
malicalty correct th em. For example, when the
Incoming message tape is tull, some systems will not
answer the phone, This means you would not be able
to access your system to ret rieve calls. However with
the Remote 930, when an Incoming message tape is
completely filled, the machine will anew you to
playback your messages and also respond to all
remote commands. This Is only one ot se verai bu iit- In
sel!-(:(Irrecting bac k-up measures to insure ult imate
reliabi lity and ease at operation.

TEST IT FRE E FOR 3 1 DAYSl
Test a Phone-ma le Remote 9 30 FRE E for 3 1

d ays . Because the Remote 930 Is such a new and
improved answering system, we want you to put it
to the test at your office or home lo r 31 days
betore you d ecide to keep it. cneck out fhe
unique features mat p ut fhe Remote 930 In a
class by ltselt. See how fhe han dsome woodgrain
sfyling an d compact size compliment any home
or oltice. Notice how effec t ive ly the Remote 9 3 0
will take your every call and give you you r
messages exactly as you received them.lffor any
reason you a re not com pl etely satisf ied, we ins ist
thaf you return it in new condition w ilh atl
enclosed part s in 3 1 d ays, fo r a prompt refund .

When you're
not available,
Phone-male's
Remote 930 is!

,.", Reader Service- see page 243 rt
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'''CREA.~D P£R'OR"A"C~AlITa""A.
"you *1lntthe utmoet in pet1onnancetromyour 8Hrcel
acenner.1t l8..aent181that you .... ."extamalenl_
We h.ave 'our base and moblll antennas specd~1y
designed lor receiv.ng all bends. , Order 8,,,eo ia I
magnel mou nt mobile anlenn&. Order .A1I1 18 a guller
d ip mobile ."tennll. On:le, 8 AII2 is II trunk'lip mobile
.nlll,,"a and . ...70 Is an all band ballS slation .ntennll.
All anlennaa il r, $25.00 and 53.00 lor UPSahlpplng in
the continental United St.tes.

OTHER BURCAT ACCE.SOR'ES
SP50 AC AdoIp ta< . . . . . • ••• • ••• _. •• . • S12.00
SP51 Ballery 0..'V". ... . . . ........ ......•. S12.C1O
S P55 CerTy;ng CuB IOf Fou,..5oo IIIU K!
SP57~c.. for Thir'l5c:a n .......• _..• _.• 115.00
811210 Se ICe for s-.c:a,2 tO 51 5.00
Slll220 5e<vlca n lo< 8MfCIIl 220 . __ ._••••• 115.00
SM250~ _ 10< 8M,car 250 ......•.•.. 115.00
803 1.2 V loA Ni-Cad' . 'Of Four·S.o tPIIC_ d • • •. •••. I t 5 00
"'1,2 VAM N..c.d'.IOf Thin5can CPKl< d 4\ , $15.00
805 R8 plaO!H1\e nl me"'ltry battery 'Of 6&_ , 210 $5,00
....135cc Cryst. 1certificl le ,14.00
Add$3.00 shipping terIII scceSBOfl.. llfdBred., lhe _ hm..

TESTA BEARCAT SCANNER FREE
T..leny Baarea. br.nd acanner Irom Communlc:etton.
Eilctronlc . · for 31 days before you declde to keepll II
you do.yOUllawnl.... most soptIlslicllllld andlecnnololt
ally .dvanced .:anner . ....~.blI. "lor any ",non you
ar. not oompll!llely satlslied. relum It in .-cond,!lOfl
wttn III acceseor\e$ in 31 c\e.y&. tor a courteous arod
prornpl refund tina ahipping chargesl.

NATIONAL SERVICE
With your Bearee, scanner, _ will send .. ace:­
sor\es, a complete se\ 01 simple OPSral ing instruct ions
and a Ofle-year limll ed warranl y, II service Is ever
required on sny Beareal aCElnner purchased trom
Com munlcallona Ell ctronlc . : lus t aend your re­
ceiver 10 aCEapproved Bearee' nSl ional servicecenter.
M ottler Be.rea! serviCe is I.... treQuency Inlormallon
holline. After you gel your scanner ' rom C Eo you mlyeell
317-894·1230 arld ge! up to l .... aec:ondinlormat lon on
IlC\IWI frequenci.. In your _ II you ._ IMHld
engineenng .....ttnce. 'eel lree to cal \h4I 18ct0l')'
during the day 81 317-894·1UU.

BUY WITH CONFIDENCE
All e.ereef ac:anners are exlraordinary scanning Instru­
ments.They prov!dto virtua lly. ny scannlngfuncl lon Ihal
Ihe mas1pro'easlonal momtcrcould require.TO• • IIIl.
re"I. ' d."."" 01 any Be. rcel scanner, send or
phone tour order difeclly 10 ou r SCllnner OI.lrlbution
cenler. Be sure 10 calculate your price ualng the CE
prlcea in Ihls ad MiChigan rellOen ts pleas. add 4'"
..181 tllJL Wrill.n purchase orders .re 8CCIpted 'rom
ePPl"ovedgavemmenlllgenc:inand wellraled firm.et.
10"Il0 .....re~••or nel 30 billing- All $lies .re bject to
availability . Pnon IIfId $p8CIhc:.fions a'e bjecI to
chanoe without notiCe. Oul oIsl(lCk Items"..; llbe pl aeed
on becl<order lulorT1oStlClly un,... CE Is Inttruc:llld
d1Hllfenlly, Intlmellonal ordera are inYillld will't a
St 0,00 surc:he'Q& lor SPII'Cla.1 h.arldltng In addItIOn 10
ahlppjng char\lfl. A1lllhipmenl s are F.O,a Ann Arbor.
MiChigan. No COO's please. Ca,tIle"'s chlllCka will be
processed Immediately and receive an order priority
number. Personal checks f8Qulre three weeks bank
clear. nce. Mall orders 10; Co mmu nlcal lona Elletron­
lea;' Box 1002, Ann ArtxH", Michigan 48106 U.SA Add
15,00 per teannerfor U.P.5. " round ahipping. 19 ,00 IOf
...Ier U.P.S. ' i, . hipping or $30.00 IOf oW'llmlglll
deIi....... IOmoellll8lorU.S.cil...VIII Air'bOmeNl Freighl
II you haWl. Muter o.erge Of V\aa card. you mey can
anytIme and place a credit card order. Order lOIt 1_
800-52 t -44 14. " you .re out.1de the u .s. Of in MiCI't­
19an. dial 313-994"""". Deefer Inqul!1es IMllled. All
order linea al Com m unlellt1ofta Elletronlce- . '"
alalled 24 hou ra.

S ince th is two-milliondol'.,S••,oal , . 'e
Is t he world's la rges t, p tea se order today at no
obligation 10 a ss u re a prompt order co nfl r­
mation and delivery.
.,... .- IoHo'If/fI ... ,",II" F lo "" ...."",..""

J'OW"Joc m.'......,e-....... UoneV. P... ' •
AuloprOllramm;ng.· Scanner DiSlnbulion Canler- and
ce togosare~otCom~Elec:truniCl.­
Copyrtg ht · 18 7 8 Commu nlCll tlon. EIKtron l" "

NEllIl Bearca! 8Track scanner

Aircraft Bearcat" 220
L1a' priCe S39fiI.95JCE Pflce 1 258.00
Alrc,.n and ".,WIG .enofo. "''''''0'. Frequ.ncy
flI nge 32-50. 'Ill· I,)" AM, 144·1 74. 42/)-5'2 MHz.
The Bearee. 220 Is one scanner whiel'l cln moeutcr ali
publ1c service ban ds plus Ihe exciling alrerall band
channels, UP10 lwenty ' requerICles may be &canned at
Ihe same time.

Not only does lhiS new se.rlner lealure normllllllareh
OPSratiOn. wtlefll frequeflCY I1mitt . re set and Ihe
.:anne' Marehea between your programmed psr.m.­
1_ it . ,,,,, _rct>n manne Of . irerslllraquellCin by
cw--inlI a ainlIle button. Theae frequenciell.realready
slored in memory eo no reorogramm'"'ll ls l'8Quirl!ld.-""'­
SHrcer220 Ilsolealures a Pnontyctlan..... \)u;al scan­
ning apseda, Palented l rack luning arod Otrect channel
IIOCIIIS .rod ACiDC operallon.

New! Bearcat" 211
List ertee 5339.95/CE price ' 229 .00
Frequency rang.; 32·50. 148·174. 420-5 12 MHZ-
The Bearcet 211 . Ira an evolullonary explosion 0'
lealuresand 'uncllon. 18-ctlanne' monilorl"G- Wllh n~
crystal aix-barod cOV1trllQll. Oual scan spee(l.. Color­
coded keyb()erd. EWln. dlgllal clock. AlIIl a modest
prlce. Mor'I tcllMing ellCit_lltlan you bergeined lor.

Bearea~ 210
LilIt priCe S299,95ICE price '1".00
fO CM.-I Crpt.,Ie• •
Frequency range: 30-50. 14"' 714. 4''''512 MHz.
Use 1M simple keyboard lo aelecl the 10 channelstobe
sc.nned. Automatlcsesrch flndsn_freQuencies. The
210 teaturea patented seleclable scan delay, push
button lockoul, alngle antenna. patented track tuning,
AC/OC O9Ilrlllon. Wit tl no crysl als 10 buy. EVIlI'!

NEW! Bearcat"' 8 Track
Lilli price S99.95JCE p ric:a 119.00
41~•• . ..nd• • ~'rsolf .... ACMDC
..... ra4 . T,.ct T.~ ,.,• .,.,. Frequenoc, range__
33·49. 15"'115 MHz.
The S.""C<I ! 8 Tradl sc:.nnet. II converb any 8 trICk
ttPII ~yer into a live-action ac:anning radio INtantly.

this Incred.bily 00<n1)llct 4-d\11roneV2·ba nd crystat
scanner p1uga into the tape player whera an 8 track
cartrldge normslly goes. Police,l ife, emergeroc:y calls­
1IS·lt·happens scanning excltemenl-'rom an exIsting
home enlertainment center, In-carf ln-bo81 ayslem or
portable 8 l rllck l ape player. The seareal 8 Tr, ck
Scanner plug_ It..e-action InIO any 8 l rack player. Any­
where. Cryslll cert ifiCale_ 8 A·135cc are .... .00 each.

Beareato' Four-Six
l.Js1 pnce Sl69.951CE PIke '108.00
1JN ""'4--.cr.. Cha.-.l, ".HI "eU eo__.
FreQuency r1Inge: 33-41. 152- ' ''4. 450-5 12 MHz.
The Bearc. t Four'Six otte... ~h lp poclIel" IClC*M '0
POlice, l ire. _alher and sp8Ciel lnteresl publiCaervloe
broadcas' .. Llghl weight. Extremelycompael TheBe",..
eer Fou r·S;x_ lth III popular -rubber ducky" antenna
andbelt clip-- provides "goanywhefe/'handlHlfr_nning.

NEW! Aircraft and UHF
Bearcat"' ThlnScan~
LJet prlce S149.95JCE prtce '".00
Worfcf". "","'.f .0• ..,.....
The BNreII Trlln$(:an.· High-per1ormance ec:anning
has never been Ihi. po.U~. There a18 now th....
model......ilsble. The BC 2"'UH race iW'lla 33-44.rod
152·164 MHl. The BC 2... H/U recei..... 1S2-t64 and
450-508 104Hz.. The new high-performance Aircrall
ThinScan model BC 2... AC reoeiVIIs 11tH36 and 450­
470 MHz. Go ahead, size II up. Bearc.f. ThlnSCEln­
measures 2~ " across. Jusl 1" deep. And 5~" high.
Four c rystal-conl rolled Channel. are scanned every ""
aecond providing immedlat. access to polICe. tire,
wealher and olher speclal·lnlerest broa~sts.

NEWI Aircraft Bearca! 220

NEllll50-Channel Bearca! 300

NEW! Bearea~ 300
A••II.b'. '.btva,., -" .,clt, tHO
Ust price $499.95/C E price 132e .OO
.,-a.nd, 50 CItan_I I "mce"'rah I 110"
"'PIa' INIIIt... I A.W AJra,..rr.nd ~bI'o
Se,..'OI ...Itd.. I ""0"'" Chennl' I ACIDC
BandS: 32' 50, 118-138AM, 144 ' 114,420-512 114Hz,
The new Baarcal 300 18 the m081 advanced auto­
matlc lIC8nnlng radio lhal Comm u n ication'
EII <:tron lc l has ever off e red to the public. Since
me Bearcat 300 has ove r 2 .100 active lrequencles
In memCH'Y. you can louch one bullon and search
any at mlny preprngl'llmmed service• • uch u
pollee. l ire. marine I nd governmenL 01 course ,you
slill can program yourown f requencies I rld monllOf
up to SO channels III once. Since 1M Besrcat 300
use•• btlght green llourescent digital display. 11'.
ideallOf mobile appllcatlon.s. The Bearcal300 now
has these added features: service search, Di splay
Intensity Control. Hold Search and Resume Search
keys, Separale Band keys to perm it lock·ln/lack·
out of any band for more eHlclent service search
and a new vacuum ftuorescent dlgltat display.
Reserve your Bearcal 300 now lor February ­
March, 1980 delivery.

Bearea~ 250
List price $399.95/CE prlc. 1258.00
50~,•• Cry.,.n• • •• "era~

Sf_ • • " __" • . ..tf-De.1nHJ1 • ~_".,
chenn" I 50 CII..n.' a ...rtd.
Frequency ranlle 32·SO. , 48'114, 4200.S'2 MHz.
The Betrca t 250 performs any scanning tunction you
could possibly want. With pustl button elISe you caro
program UP to 50 chaM ela l or automatic monl lorlng.
Push anolher bulloro lind sellreh lor rlew ' requencln.
There are no eryslals 10 limit what you want 10 hear. A
SCl8da. _rch lelllu", or the Bearcet 250 actually
storM 64 'requenc_ arod reealls the.... one al • t ime.
al your COfIWlnienc:e. AulometiC -c:ouror,.~

how otten traquer>dM .... lCIivaled ~ lfa......iMiort-­
eoyou knOw where l he acllon it.. Decimal dilIplay IIhOvttI
the cI\fInnei. frequency IIfId Ol her Pf'OVl'I"'med ler
lures. The priority l ealure .....pln YOU' programmad
l req.ueroc:y every two MConcI8. Plua. a dlgllal clock
sIIows the l Ime 81 lhe 10000h of a buttoro. Thia ill the only
monllor radIO Ihal hn rlllCelved the Commun lc.tlon.
Ell ct ronlca Quailly con trol approval rallrog . 1. Our
hlghesl Qu.llly grade lor tachnologlulty aophlsl icated
equlpmeroL The Bearcar 250. Scann lrog llke you've
never _ro or heard belore. Now In atock!

Communication. Electron Ic. ; the world's
largest d istributor 01 radio scanners, cele­
brates Ihe Introduction of tour new Bearcal
brand monitors with tne wOtkf's largest scanner
sale. From now, unlilJanuary31 , 1980. you can
save hundreds ofdollarsduring our '.0 ",1II1on
doll.r ...~.t ..,.. Even Ihe new Bearcal
models 300, 220 and Eight Track scanners are
on sale. If you've previously purchased a Bear­
ca! scanner trom Comm unleatlona Elec:tronle-.
then you already know you're getting all the
real, live excitement t haI a television program
or newspapercan'l prcvtde. II you don't have at
least one Bearcaf scanner, the lime to buy Is
now! Since we d istribute more scanners worl~
wide than anyone etee . we can sell the newest
factory production models w ith Ihe la tes ' engi­
neering updates, at rock bcttcrn price$.. Ou r
warehouse facilities are equipped to process
ove r 1.000 Bearca' orders per week and our
order lines are always stalled 24 hours. W e a lso
export Bearca' scanners to m o re th an 300
count ries and military Installations. Almost all
it ems are In s tock lor I m m edi.te I hlp m e n t, 80
lave now and get a Bearcat scanner during the_lei'.larg•• t two-mlllion dollaracanner salel

The World's biggest

Bearcaf®
scannersale!
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INCREASED PERFORMANCE ANTENNAS
If you want the utmost In performance from yourRegency
scann9r,It is essential that you use an external antenna.
We ha~e six base aed mobile antennas specilically
designed fo r receiv ing all bands. Order #A60 Is a
magrle t mount mobile antenna. Order # A6 1 is a gulter
clip mobi le antenna. Order # A62 Is a trurlk-Ilp mobile
anterlna. Ord er # A63 is a ... inch hol e mount, order
# A64 is a~ snap-in mount antenna and #A70 is an all
band base station antenna. All antennas are $25.00 and
$3.00 for UPS shipping In the conunentar Uni ted States.

TESTA REGENCYSCANNER FREE
Test arly Reg9ncy brand scanner from Com m unications
Electronics " lor 3 1 days before you decide to keepit. If
l or any reason you are not completeiy satisl led, retum it
In new condition with all accessories in 31 days, for a
courteous and prompt re fund (less sh ipping ChargeS).

NATIONAL SERVICE BY MAIL
Wilh your R9gency scanner, we will send a complete set
of simple operal ing instructions and a one-year limited
warranty. II service is e~er required on any Regancy
scanner purchased from Com munications Electron ics,
just send your receiver to Regency at their headquarlero
in Indianapolis, Indiana for prompt repair. If you need
engineering assistance or addltiorlal Information on
arlYRegency scanner, feel free to call the l actory during
the day at31 7·5454281.l t isyourresponsibili ly to pay
for return I"s"red shipping If you wa"t a refund, repairor
replacement
BUY IN QUANTITY - SAVE EVEN MORE
As incredible as our sale prices a re on Regency
scanners, you can save even more w hen you o rder
in quantity or in our incen tive program. Order one
e xtra scanner w ith your order, save 1%, O rder two
e xtra scanners, save 2%. You can save up to S%
when you order five or more e xt ra scanners af the
same l ime.

BUY WITH CONFIDENCE
All Regency scanners are extrao rd inary scanning
Instruments. The y pro vide vi rt ually any scanning
func t ion that the most professional monitor could
re quire. To (Ie' fhe 'ast••r deU.,.ry 01 any
Reg ency scanner, send or p hone your orde r d irectly
to our Scanner Distrib ution Center;" Be sure to
calculate your price using the CE p rices In th is ad.
M ichigan residents please ad d 4% sales tax. Wrilten
purchase orders are accepted from approved gov­
e rnment agencies and well rated firms at a 10%
Surcharge to r net 30 billing. All sales are subject to
availabili ty. AU sales on accessories are unat Prices
and scecrtrcauons are subjec t to c hange w ithout
notice. Out of stock items will be placed on back­
order automatically unless CE is inst ructed dif­
ferently. Inte rnational orders a re Invited with a
$10.00 surcharge lor special handling In addit io n
to shipping ch arges. All shipments a re F.O, a An n
Arbor. M ichig an. No COO's crease. Cashier'schecks
will beprocessed immed iately and receive an orde r
priority number. Persona l checks require thre e
we eks bank cl earance . Ma il orders to: Com m u ni·
cations Electron i cs : Box 10 0 2. An n Arbor, M iChi­
gan 481 06 U.S.A. Add $5.00 per scanner for U.P.S.
ground shipping. $9.00 for faster U.P.s. airshipping
or $30.00 fo r overnighl delivery to most major
U.S. cities via Ai rbo rne Air Freight or Fe de ra l
Express. II you ha ve a Mas te r Charge o r Visa card,
you ma y call anytime and p lace a credit card order,
Orde r toll free 800-521-441 4. If you are outside
the U.S. or in M ichig an, dlaI3t3·994- 44 4 4. You
may also o rder via TWX 8 10-223-2400. Dealer
inquirie s invit e d . All order lines at Communi·
cat ion s Electronlc s- are s taffed 24 hou rs.
Since th is mulll"mlllion dollar " .gancy .al.
is the wor ld's largest, please order today at no
obliga tion to assure a prompt order confi rm ation
and delivery,

Wit.... .,.,., follow the leeder to real e ..cllemem"
.,.,." journ.y ....d . et Communication. EIec,,-Ic..
Autoprogrammirlg~ scanner Distribution Center- and
CE logos are trademarks of CommunK:allons Eooronics.~

Copyright ~1 979 Communications Electronlcs~

85 4 Phoen.. 0 80. 1002 0 "'nn ...rt>o<. M", ~i9' n 48 1 05 u.s....
COli TOU-I'~n 1110O) S21_14 "'o.... "'.U·......1 31 31 004~4

We're first
with the best:"

NEWI Aircrall Regency 72o-A

Regency"' R·106
List price $t29.00/C E price $85,00
H • • , 10 ch.nn.l . ctlon .t hom. or on the go.
Frequency range.' 30-50, /46-/ r4. 450-512 MHz-
A versatile scan ner the R9g9r1cy R·106 is built to
provide maximum reception at home or on the road.
AC/ DC power cords for ~ersatility 01 operation from
almost a"ywhere. External speaker jack, external
anterlna lack and mobil9 mountirlg bracket are starldard,

r!-;"~{lft;cSl~i~~¥.: R-804
The 'f,.t 'ull ' . etu,. budg.tp,lced . canner.
Fr9qU9ncy rang9 30'50, 146·/ r4. 450-512 MHz
Value, That's the word that best describes the R·804
Because this is the first IUIHeatured scanner that we
have ever offered at such a low price. YOU'll hear all the
action of police, fire, weather, and emergency callson a
full eight channels. Crystals are easily inserted arid
programmed thro ugh a l1ip-top panet, Supplied with
detachable, swivel mount antenna and AC powe r cord
AC only. Also order crystal certtncetes at $4.00 each.

Lowest Costl Regency KI DO

NEWI Aircraft radio
Regency"' Touch 720·A
List price $349.00/CE price $229.00
18 chem••' • • Two ••paret. p,'orlfy chenne'.
AC/DC a !I. ereh o r !lc.n • Synth••'z.d
Fr9quencyrange: / 08 · 13 6 MHz.
The new Regency Digital Fligh t Scan uses ad~anced

computer circuit ry to put any civi l aecratt navigation or
communications frequency at the tip at your linger.
From Lear Jet to 0C-l0 YOU'll hear It all.

You can store your favorite trequenctes in the sixteen
channels then watch the LEO's sequentially scan tor a
call. There's even a two channel priority scan function,
So you can usteo for bone chilling "maydays" on t21.5
MHZ., plus arly other (requerlCy of your choice.

NEWI Regency'" M100
Avall.bl. F.bru.ry - Merch, 1f180
List prlce $279.00/CE price $179.00
10 Cltannel•• S.ckllgh'.d Progr.m Pan.I
Synth••' .ed a Priority a AC/DC • Seerche .
Frequ9nCY ranga: 30-50, 144-174, 44(Hi / 2 Mhz.
The Ragency Touch Ml 00 provides the ease of com­
puter controned, touch'entry programming In a compact
slzedSC(lrInerfor use at home oron the road. Ente ryour
tavc nte public service frequencies by simply touching
the numbered pressure pads. You'll even hear a "beep"
tone to ensure you'~e entered a command. The multi,
funcfion digital display shows cbenner numbers during
the scan mode. channel and frequency whe" a call is
rece i~ed, loss of powar, dalay lunction status, channel
lockout and search mode selection. tn addition to
scanrling the programmed channels, the Ml 00 has the
abil ity to search through an entire band for arl active
frequerlcy, When a call Is received, the frequency will
appear in the digital d isplay. Special features of the
Ml00 inClude: cha"nel l priority, scan or search delay
and a brightness switch for day or night operallon.
Reserve your Reg,mcyTouch M l 00 now for February­
March . 1980 delivery,

~t~r~~l~~' p~: 19~~
Performance e n d PrIfH"lt., In on. !lcann.,
Fr&querlCY rarlg9: 30-50, /46· 174. 450-5 12 MHz.
Easy. That's the word to descr ibe the Regerlcy E·106
scanner, Firs!, easy crystal access is made possible
through a special bollom parle!. Second, Iist9ning to
your favorite freQuency is easy with the Priority feature
on channel one. An all·new wood g rain cabinet and
sma rt cont rol panel design ma ke the Regency E-l 06
one of the best looking scanners aeounc. Not to
mention that you get ten crysta l controlled cnanneie to
listen in on police, fire and emergency calls. ClYstal
certificates # A-135(:c are $4.00 each.

NEWI Regency"' K500
U st price $399.oo/ C E price $259.00
40 Ch a"" e l • S,nlh.a/zed • Service S••rch
D f(l/ r. ' counf • Wea'her wffh ron. a '.rr
"arclt/Stor. e Priority Channe' • AC/DC
Freq uency range: 30-50. 144- 174, 44 0-51 2 MHz.
The new Regency Touch KSOO is an advance d
synthesized scanner w ith many new features. In
addit ion to the conventional no-crystal touch entry
program ming for 4 0 channels. there are over 500
preprogramme d channe ls for rece iving selec ted
serv ices such as pol ice , l ire, marine and mob ile
phone. It 's like having an accurate f req uency
directory built Into your scanner. The KSOO will a lso
f ind new frequenci es in your a rea and store them in
memory so you may e njoy th em later. Any fre­
quency fou nd In the search mode or manually
entered, will be d isplayed in the L ED d ig ita l
re adout. There is a built in d igital clock that also
functions as an alarm clock t o wake you to a 60
second beep.

When you activa te the priority teature. you can
program ca lls coming in on your favo rite f requency
to ove rride all othe rs. II you have a National
Weather Service transm itte r i n your area, the xeoc
can ale rt you t o severe w eather warn ings. With the
"count" feature, frequ enc y " tra ffic analysis" may be
eas ily recorded to keep track o f poten t iall y hostile
forces. Automatically counts the number of trans­
m issions on each channel to d e termine the most
act ive trecoeocres. The Touch KSOO...to r those
wh o won't se ttle lor anyth ing le ss tha n everything .

Regency"' K100
List pr ice $279.0 0 /C E price $179 .00
10 Ch a n n a ' a • Crya ' a lle a•• S.arch• •
W_ d Cablne' • AC/DC a Del.,/ 'e.'ur.
Frequency range: 30-50, 14 4-174, 4 40-5 12 M Hz.
The R9gency TOUCh Kl 00 brings th e versatility 01 a
totally synt hesized scanner within anyone's reach. ll"s
tne lowest cost no-ceystat scanner that we nave e~er

ottered. By merely touching the pressure pads, youcan
receive any one of 15,757 f requencies. The possibililies
are endless. Imag ine putting the whole world 01police.
lire,weather, emergency broadcasts and more at fhe tip
of your finger. It's the kind 01 exciting listening you'd
9Xpect from Regency, the people wh o built the lirst
transistor radio. Th9 Regency TOUCh Kl 00 ...whera
com puter control brings new dim ensions to scanning.

Communications Electronics~ the world's
largest distributor 01rad io scanners, is pleased
10 announce t hat all Regency brand scanners
are on sale during c ur wc r tc's biggest scanner
sale. Even the new Regency models K500,
Ml00 and R·804 are on sale. If you don't own at
least one scanner, your missing all the ac tion of
pol ice, fi re, marine and governm ent trans­
miss ions. Since you can monnoe most business
or govern ment broadcasts in your area, iI's like
listening to a party line lull o f vital info rmation.
Regency scanners bring horne the action. From
now until January 3 1, 1980, you can save
hundreds of dollars during our multi-million
dol'. , scanner ••le. Since we distribute
more scanners worldwide than anyone else, w e
can se ll the n ewest facto ry production mod els
w ith the la lest engineering u p dates, a t rock
bottom prices. Our wareho use fac il it ie s a re
equipped t o p rocess o ver 1,000 Regency orders
per w e ek and our o rder lines are a lways s taffe d
24 h ou rs . We also e xpo rt Regency scanners to
m o re than 300 c ountries and m ili tary instsua­
lio n s. Almost a ll items are in stock fo rl m m e d­
late shipment, so save now and get a new
Regency scanner during t he world'. largest
scan n e r sale!

The World's biggest

Regencr
scannersale!

NEWllmproved Regency K500
..... Reeder Serv;CfJ-see pege 243 79
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the antenna ci rcuits. The
standby/operate swi tch ap­
plies 7 volts dc to the relay
coil in the operate posi­
tion; the other side of the
co il gets grounded by the
norm ally-open rel ay ac­
cessory part of the trans­
ceiver dur ing transm it . It
shou ld be no ted that p late
voltage appea rs on the
811A at all times. but it
draws no plate current un­
less relay K1 is energized . I
have found t hat smaller
rel ays do not l ike 1165
vo lts on thei r contac ts, so
interrupt ing the cat hode
ci rc uit betw een w as a
logical move since t here is
on ly a small amount of
vo ltage in t he cathode ci r­
cuit.

The 25-pF cathode tun­
ing capaci to r can be any
sma ll a i r varia b le or
c er am i c t r im me r. T he
25-pF plate capac ito r is a
sm al l double-spaced ai r
variable and the 25Q..pF
load ing capacitor is a mod­
ified 365-pF va riable sal-

vaged f rom an old be-band
table rad io. The plate tank
c ircu it was built with short
leads as close as possible
around the 811 A. I had my
81 1A counte rs unk in the
chassis to f acili tate shorter
leads in the tank c irc u it.

T he r e l a t i v e -o u t p u t
meter ci rcuit is simple and
adjustab le. I have it wi red
so that it ca n measure
transceiver output or am­
pl ifier output, depend ing
on whether the ampl ifier is
on or o ff.

Coil l 1 is t he heart o f the
whole ampl if ier. It consists
of 4 turns of 1/8" copper
tubing wound to produce a
coi l 1 "h " long and wi t h a
% " i.d . However. before
the tubing is bent into a
coi l, insert a p iece of #1 8
te fl o n Iw-covered w i re .
Now we have a 2-conduc­
tor co il. A t tach t he co il to
the 4-pin tube socket on
one end . The ot her end
shou ld go to a term inal
st ri p m o u nt ed o n t he

chassis . M ount the two
.01-uF fi lament capaci tors
and two 15-Ghm resistors
on the terminal strip .

Tack-so lder t he .OO1-uF
cat hode coupli ng capac­
itor (( 4) approximately 1
t urn f rom the f ilament end
of t he copper co il. The rest
of the construct ion shou ld
be sim ple and straightfor­
ward.

Testing and Use
A f t er co nst ruction,

ca refu lly check for shorts
and co ld so lder io in ts ,
Check for a short in coil L1.
If you used tef lonTM inner
co nduc tor. yo u shou ld
have no prob lems. Rubber
or vinyl wire used for L1
will melt when soldering
t he copper tubing, Fire up
the amplif ier and check for
HV and f ilamen t powe r.
Tem porarily b reak the HV
line and insert a m ill iamp
meter. Energize rel ay K1
and chec k the idling p late
current. It should be about
20 mA oNow apply a small

amount of d rive and peak
the cathode tuni ng f or
maximum plate cu rrent
and tune t he tank circ ui t
fo r maximum output. Now.
no te t he drive power and
experiment w ith the loca­
t ion of the C4 capaci tor tap
on L1, Adjust the tap place­
ment and cat hode t uning
capaci tor fo r m aximu m
efficiency. There wi ll be a
certa in tap placement of
(4 which couples the most
drive power to t he fil a­
ment/cathode c ircu it.

W ith abou t 14 W atts of
drive and the tank ci rcuit
fa irly loaded, the pla te cur­
rent w ill be about 175 mA
with 1100 volts on the
p late. This produces 120
Watts dc output. You r am­
plifier should now be ready
for service . I bu ilt my
ampli f ier fo r a grand total
of about $25. includ ing
sc rou nged and begged
parts. Besides using an 811,
I also plugged in an 61 2A
wi t h si m ila r goo d r e­
sults, •

Alabama - l ong 'S; CalifOrnia · Electron ics Emporium,
Fontana; Colorado - H·E·P Enterprises; Delaware ­
Amateur & Advanced Communications; Florida ·
Amateur Elect ronic SUPPly, Amateur Radio Center,
N & G Distributors, Ray'S Amateur Radio; ceorgla - ZZZ;
Idaho · Ross Distributing; illinois · scectrorucs.
Indiana - Ham Shack; xensas . Associated Radio ;
Kentucky · concon Massachusetts· Tufts;
MIchigan · omer. MinneapOliS - PAL; Missouri ·
aurstetn-Apptebee. aroccm. North carctlna - Bob's
Amateur Cent er; Nebraska · Heinr ich's Communicat ion;
New Hampshire · Metz communication; New York ­
xmertsn overseas, Barry, Communicat ions Technology,
Ham snack. HirsCh, Keiper. Radio World ; Ohio ·
Queen City- Oklahoma - Brod ie; SOuth Dakota ­
Burghardt ;' 'rexas . Kennedy Associates, Madison, r racv:
virginia · Tuned crrcurt, washington - Northwest
Radio; Wisconsin - Amateur Elect ronic supply;
cntartc . Metro Ham Shack; West cermenv .
Richter & Company

.~Kantronics
Acommitment to excellence.

1202 E. zsrc Street (913) 842-774S
Lawrence, Kansas 66044
Visa, Master Charge accept ed

S449~~us shipping
we've designed a special Field Day. rnocet "B," that is
in stock and ready to ship. Right now. Some of the
parts designed into the or iginal Field Day just
couldn't meet your ordering demand.
The Field Day-S has a soecrer . nrcn-renaonnv. 8
character display tha t costs us about $40 more t han
the or iginal dtsptavs! But we 've st ill held the orfqlna!
price. we've added a "t uning eye" t o make t uning
easier and faster. Slow-arrival parts have been
designed out and an improved oemocutator circuit
has been des(gned in.
But the best part is they're ready t o go now. Get 'urn
While tnevre hot.

Field Daeyk is ready to go
The best code / radioteletype reader and speed·display package available!
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A rthur W. Pighfling WA60YS
140 Louisiana P/a!:r
Oxnard CA 9JOJO

CB to 10
- part XXI: the Johnson Viking 352

H e re it comes folks ,
another CB rig con­

verted to ten meters-the
Johnson Viking 352. This rig
has a great deal of tlexibil­
ltv when properly modified
It can offer more features
than the average Cb-to-ten­
meter conversion, and this
me ans more QR P contacts
fo r you .

The 352 is an SS B/AM
eleven-mete r 23-c han ne l
tr an sc e iver . The logical
place to conve rt it seems
to be 28.5 MHz to 28.8
M Hz, so the SSB can be
used at the lower end and
the AM section will cover
the upper end where there
is activity in this mode.

At this point, it would be
wise to pick up the Sams
Photc tac r" no. C8-112 on
the rig if you don't have the
schematic for it already.

The rig has a standard
fou r-by-six c rysta ls synthe­
sis sc heme. so the bank of
fou r crystals is changed in
the interest of economy.
The bank of c rysta ls was
changed fro m t he 7 MH z
ra nge to 9.065 MHz, 9.045
MHz, 9,035 M Hz, a nd 9.025
MH z fo r c rys tal positio ns
Y610 to Y607 respec tivel y.
Whil e awaiti ng delivery of
your crysta ls, you can per­
fo rm the fo llowing modifi-

82

ca t io ns to attain greater
frequency coverage (fill in
the " ho le s" between chan­
nels) and add one more
channel.

First, we will activate the
mysterious " b lank" chan­
nel between channels 22
and 23 . locate the pink
wire which runs from S1,
deck C, pin 14 to R608 and
d isconnect it from the
swi tch deck . Ta pe the end
so that it will not short to
an ything e lse, and voila, 24
cha nne ls.

Next, we swi tc h the fine
tune from a receive-only
function to a rece ive-and­
transmit function. Cut the
green wire at relay K1 's
swing arm and reconnect it
to the fine-tune potentiom­
eter (R625) wiper. This pro­
duces approximately 2 kHz
of transmit-and-receive fine
tune which is usually not
enough for serious QRP
work on ten meters . The
fine tune can be expanded
to 10 kHz and more by add­
ing a va riable inductor
(Mi ller 4204) between the
a node of C R6 06 and
gro und . Note that this is a
va riable ind uctor; a fre­
que ncy counter should be
used to adj ust it to a llow a
max imu m of 12 Vz kHz of
fine tune. Any more than
this will cause excessive

non-linea rity a nd fa st tun­
ing in the fine-tune knob.

When these modifica­
tions are complete and op­
e ra ting well , your new c rys­
tal s should be well along
the way. When you get
them replace Y607 through
Y610 with 9 .025, 9 .035,
9.045 . and 9.065 MHz, re­
spective ly. Connect a fre­
que ncy counter to IP1;
with the Johnso n Viking 352
on channe l 11 AM, ad jus t
1 601 , 1 602, and T603 fo r an
o utpu t of 20.845 M Hz. Be
su re that 17 or 24 MHz are
not present, o r the synthes is
won't come o ut righ t. This
part can be done with an
oscilloscope, usi ng a hand
calculator to determine fre­
cura to r to determine fre­
quency. (This is how I do it.)
After you have the 20.645
MHz. adjust T601. T602 ,
and T603 for maximum rms
voltage at TP1 . Now change
the co nt rols to cha nne l 13
and USB; with the VTVM rf
probe or scope st ill co n­
nected to TP1, adjust T604 ,
T605 , T606, T501, and T502
for maximum.

The synthesis is now pro­
duci ng 28 M Hz rf and the
re ceive r ne e d s to be
aligned . Set up a low-leve l
signa l so urce at approxi­
mately 28.6 MHz. If you
have obta ined and installed

the previously-mentioned
c rysta ls. 28.6 MHz should
be at channe l 7 with the
fine tune a t 9 o'clock posi­
tion . Couple the weak sig­
nal so urce to the antenna
ja ck and adjust T401
through T409 for maximum
signal indi cation on the
S-meter. (Be sure to reduce
signal strength as you a lign
the rece iver. to avo id ove r­
load and fa lse tu ning.) The
t ra nsmitter a lig nme nt is
done by using an output in­
di cator and a 52-O hm
du mmy load which is ca­
pable of hand ling 5 Watts
Or so. Adjust T701 through
T705 fo r maximum output
power.

Now. that was easy.
wasn't itr Whatever you r
answer. you now have a rig
which will perform very
well and provide the flexi­
bility to work QRP on ten
meters. I have converted
four of these rigs. and all of
the operators (incl ud ing
myself) a re do ing very well
with modest antenna sys­
tem s. I am presen t ly 8
states away from my WAS
QR P 10m SSB, have worked
all continents, a nd have 48
count ries worked (includ­
ing a JT1 , a 5N2, and a
VP2S). Not bad for an obso­
le te CB rig. See you o n ten
meters QRP.•
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Charffi S. l eko/ sky WBJDRF
6J07 Norih COpilOISlfWl
Wash ington DC 100/ /

Exploring Uncle Sam's Bookstore
- what's for you at the GPO

II0 h yes," 1 kept tell-
ing myself . "One

day I'll find the time to
study so I might earn my
a mateur rad io license ."
That was my to tal commit­
ment for a period of at
least twenty yea rs, until
abou t one year a nd a half
ago. At that point, I de­
cided to devo te the neces­
sary time to some honest

study toward that end.
My fir st task was to lo­

cate refere nce materia ls in
o rder to accumulate the in­
forma tion that would aid
in prepar ing fo r the written
examinations. Although I
am e mployed at what
some consider to be the
world 's largest p ri nting es­
ta blishment, the US Gov­
e rnme nt Print ing Office

(GPO), 1 d id not rea lize ini­
tially that the GPO book­
store would be a ready
source an d a prime repos­
itory for suc h specia lized
literature. This discovery
was made one day when I
walked in to purchase a
current copy of the FCC
Pa rt 97, Amateur Radio
Service Regulations.

There, to my a maze-

ment, on the bookshelf
beside Part 97, were many
publications relat ing to the
genera l categories of com­
municat ions and e lectron­
ics. Some further investi­
gating on my part revealed
a nu mber of relevant publi­
cations tha t are both infor­
mational and usefu l to the
radio amateur. The wide
ran ge of topics and titles

GPO BOOKSTORES

Main Bookstore Los Angeles Bookstore Jacksonvill e Bookstore Co lumbus Bookstore
710 North Capitol St reet Am. 2039, Federal Off. Bldg . 400 West Bay Street Am. 207, Federa l Bldg.
Washington OC 20402 300 North Los Angeles SI. Am. 158, Federal Bldg . 200 North H igh Street
(202)-275-2091 Los Angeles CA 90012 Jacksonville FL 32202 Columbus OH 43215

(213)-688-5841 (904)-791-3801 (61 4)-469-6956

Allanta Bookstore
Am. 100, Federal Bldg. Philadelphia Books tore Milwaukee Bookstore Detroit Bookstore
275 Peachtree Street, H .E. Am. 1214, Federa l Office Bldg. Am. 190, Federa l Bldg. Patrick V. McNamara Fed. Bldg.
Atlanta GA 30303 600 Arch Street 519 E. Wisconsin Avenue Suite 160
(402)-221-6947 Ph iladelph ia PA 19106 Milwaukee WI 53202 srt Michigan Avenue

(215)-677-7879 (414)-224·1304 Detroi t MI 48226

Chicago Bookstore (31 3)-226-7816

Am. 1463, 14th floor BIrm ingham Bookstore Pueblo Bookstore
Everett McKinley DIrksen Bldg . Aoebuck Shopping City 720 North Main Street Kan sas City Bookstore
219 S. Dearborn Street 9220 Parkway East-B Majest ic Bldg. Am. 144, Federal Office Bldg.
Chicago IL 60604 Birmingham AL 35206 Pueblo CO 81003 601 East 12th St reet
(312)-353-5133 (205)-254·1056 (303)-544·3142 Kansas Ci ty, MO 64106

Cleveland Bookstore
(816)-374-2160

Dallas Bookstore Seattle Bookstore
Aoom 1C50, Federa l Bldg . Fir st Floor, Fed. Off. Bldg. Am. 194, Federal Office Bldg. New York Bookstore
1100 Commerce Street 1240 E. 9th Street 915 Second Avenue Am. 110, 26 Federal Plaza
Dallas TX 75242 Cleveland OH 441 99 seattle W A 98174 New York NY 10007
(214)-749-1541 (216}-522-4922 (206}-442-4270 (212)-264-3825

Houston Bookstore Denver Bookstore Boston Bookstore San Franc isco Bookstore
45 College Center Am. 117, Federal Bldg. Rm. G-25, J.F.K. Fed, Bldg. Am. 1023, Federa l Oltlce Bldg.
9319 Gull Freeway 1961 Stout St reet Sudbury Street 450 Golden Gate Avenue
Houston TX 77017 Denver CO 80294 Boston MA 02203 San Franc isco CA 94102
(713)-527·5453 (303)-837-3964 (617}-223-6071 (415)-556-0643

84



3 _
8 .
34.

2
. 2 .95
2. 9
49 .

49.

20 -95

36.9
09 .9
42 .95
62.
62.
34.1 e le . bea

hz . Sea

9 _
7-9 . 5
9.95

14.
7 .5C}

5 . 5
8 .

073 $109 .9.
rc son I ude t ippin q.

e I _ 146-' 48 Mhz . - a
2e Je . owe a k

t I Tw ·st " ere.
2 M ~ ~ Twi st " 20 ele.

I ia
r

2 9.
9 .9

1< . 5
1 ~95

31 ."95
9_

1 . 5

199~95'

o I S.

earn

L

e r cia l
304 ~7 209.

. 5 24 ;95
-

m 26 . 0 18 - 5
r . am 2.75 2 9 .95

tr a 7.0 9.
1 9 . 9 ;9

F

rs
T2

2 9.9
9.95

.95
39 .95
36. "5

9 . 5
3 .95

9 5
oax,

3 3

be

s

M-75

t r. a
. Ver .i ca l

O M . Vert ica

am
b m
Ouad

n 0 or

1

e"1. ' I " ' 2
10, 1 , 20 , 0
1 0 ~ 15~ 2 I .

2 t r R in,
_R :l 0

i go A n
h . Ring R
. 14 -

al l fo

T -3

T

•
I

r n -

•n ~T

rvi e-see.p ge 3



avai lable were extremely
helpful to me, and can
serve you r needs a lso, if
you are in search of addi­
tional study or reference
books to place in your
home or club library.

As a convenience to the
reader, I present an ab­
stracted listing of US Cov­
ernment publications of

general intere st to rad io
amateurs. Shown in the list­
ing are the document title,
publicat ion date. number
of pages. CPO stock num­
ber (necessary for order­
ing). and current selling
price. (Prices and avatlabil­
ity are subject to chenge.)
Also shown is a listing of 20
CPO bookstores located in

majo r US cities. You may
wish to contact your local
C PO bookstore for o rde r­
ing o r if you desi re you may
place your o rde r with the
Supe ri ntendent of Docu­
ments , Washington DC
20402 . Prices shown are for
domestic mailing. Add
25% fo r orders mailed out­
side the US and its posses-

sions. Any specific ques­
t ions you may have should
not be directed to me but
to the Superi ntendent of
Documents.

I'm sure that you will
find. as I did. many helpful
and interesting publica­
tions here for both begin­
ners and experienced radio
amateurs.•

FCC Rules and RegUlations

• Part 95. sub-part A, May. 1977, General Mobile Radio Ser­
vice. 19 pp. 004-000-00340-3 $1.00
.Part 95, Sub-part C, May, 1977, Radio Control Radio ser­
vice. 13 pp. 004.()()().()()341·1 SO.80
• Part 95, Sub-part D, August, 1978, CItizens Band Radio
Service Rules. 56 pp. 004'()()().Q0356-0 $1.25
• Part 95, Sub-part E, May, 1977, Technical Regulations,
Personal Radio Services . 13 pp. 004-000-00343-8 $0.80
. Pan 97, Amateur Radio service, January, 1979. 28 pp.

004.()()()-D0357-8 $1.40
• Part 99, Disaster Communications service. May. 1976. 10
pp . 004-000-00326-8 SO.75

Broadcast Operator Handbook. 1976. l03pp. 004-000-00329­
2 $3.00

Estimated Effective Ground Conductivity In the United
States: Maps.
• Eastern United States. Reprinted 1976, 48 x 39 inches.

004-000-00279-2 $2.75
e w estern United States. Reprinted 1976, 48 x 39 inches.
004-000-00280-6 $2.75
How To Identify and Resolve Radio·TV Interference Prob­
lems. 1977. 3 1 pp. 004-000-0034504 51.50

Broadcasting Sta tions of the World (excluding US)

• Part 1, Amplitude Modulation Broadcasting Stations. Ac·
cord ing to Country and City. 1974 . 26 1 pp. (out of pr int)

• Par i 2, Amplitude Modulat ion Broadcasting Stations, Ac­
cording to Frequency. 1974. 261 pp. (out 01print)

• Part 3, Frequency Modulat ion Broadcast ing Stations.
1974.216 pp. 041-005-00011·4 $2.40

• Part 4, Television Stations. 1974. 444 pp. 041-005-00012-2
$4.25

Basic Electronics
• Vol. 1. 1971.566 pp. 008-047-00134-7 57.70
• Vol. 2. 1971 323 pp. 008-041-00142-8 $3.85

Basic ElectrIcity. Repr inted 1978. 490 pp. III. 008-047-ClOO69-3
$6.25

Electronics Technician 3 & 2, Vol. 1. 1973, reprinted 1975. 309
pp. III. 008-04HXll56-8 57.60

Electrician's Mate 1 & C. 1970. 155 pp. 008-047.Q0066.9 $2.10

Fundamentals of Electronics (All missing volumes are out of
print.)
e ver. te. Basic Elect ricity, Direct Current. 1966, reprinted
1976. 147 pp. III. 008-047-00097·9 $2.15
. VoL 1b. Basic Elect ric it y. Alternating Current. 1967, reo
prin ted 1977.210 pp. III. 008·047-00098-7 $2.80
_ Vol 2. Power Supplies and Amplifiers. 1965, reprinted
1976. 144 pp . II I. 008-047-00099·5 $3.50
_ Vol. 3. Transmitter Circuit Applications. 1965, reprinted
1978. 138 pp. III. 008-047-00100·2 $4.25
• Vol. 4. Receiver Circui t Applications. Repr inted 1970. 200

pp. 111, 008-047-00105-3 $3.95
• Vol. 5. Oscilloscope Circuit Applications. 1964. 133 pp. lII.

008-047-00101-1 $2.00
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ever. 6. Microwave Circuit Applications. 1965, reprin ted
1976'; 123 pp. III . 006-047-00102-9 SUO
• Vol. 1. Electromagnetic Circuits and Devices. 1964. 181 pp.

111. 008-047-001 03·7 $1.45
ever. 8. Tables and Master Index. 1965. 162 pp. 111. 008-047·
00104·5 $3.60

Engineering Design Handbook: Reliable Military Elec­
tron ics. 1976. 452 pp. 008-020-00602·5 57.25

Basic Theory and Application of Elec tron Tubes (includes
changes 1 and 2). 1952, reprinted 1976. 215 pp. 008-020­
00048-5 $3.05

Theory and Use of Electronic Test Equip ment. 1952.
reprin ted 1975. 158 pp. III. 008-020-Q0050.7 $2.45
. Change 1 to above. 1958.2 pp. 008-020-0OO49-3 SO.35

Higher Frequency Techniques (EXCluding Microwaves'.
1952. reprinted 1978. 129 pp. III. 008-020-00577·1 $2.75

FM Transmitters and Receivers (change 1 inserted). 1952,
reprinted 1976. 198 pp. 008-020-00052·3 $3.65

Transients and Waveforms (includes change 1). 1951, re­
prin ted 1975. 90 pp. III. 008-020-00053-1 $1.65

Cathode Ray Tubes and Their Associated Circuits. 1951, reo
prin ted 1971 . 218 pp. 008-020-00379-4 $3.55

Pulse Techniques. 1951, reprinted 1978. 102 pp. llI. 008-020­
00056-6 $1.85

ElectrIcal Fundamentals (Alterna ting Current) (changes 1
through 3 inserted). 1951 , reprinted 1917. 23 1 pp. III .
008-020-00060·4 $4.1 0

Prin c ip les a nd App l i c ati on s of Ma thema tics f or
Communlcatlons·Elec tronlcs. 1961 , reprinted 1975. 248 pp.
008-020-00061-2 $3.30

Interior Wiring. 1968, reprinted 1977. 120 pp. II I. 008-020·
00401-4 S2.40

Electric Motor and Generator Repair. 1972. reprinted 1975.
233 pp.1I1. 008-020-Q0456-1 $3.10

TroubleShooting and Repair of Radio Equipment. 1958,
reprinted 1973. 180 pp, 008-020-00040-0 $4.40

Communications Electronics Fundamentals Basic Prin·
ciples (Direct Current). 1974. 296 pp. III. 00B-020-00581 ·9
$3.75

Field Wire and FIeld Cable Techniques. 1970, reprinted 1975.
350 pp. III. 008-020-00558-4 $3.15

Electrica l Engineering Units and Cons tan ts . ReviSed 1976.
2lh" x 3V, " weuet-eue plastic card 003-003-01665-9 50.35
($4.65 per 100)

Survey of Ground Fault Circuit Interrupter Usage For srcrec­
tlon Aga in st Hsz ardou s Shock. 19 76 . 13 pp, I II.
003-003-01591-1 SO.45

Ele ctric Curren t Abroad, 1975 Edition. 1975. 8 1 pp .
oo3.Q25-Q046-2 $1.1 5

Air Frame and Powerplant Mechanics- General Handbook.
Revised 1976. 549 pp. III. 05Q.OOHX)379-<) $6.75

United Sta tes Frequency Allocations: Map. 1975. 32 x 55
inches. 00J.000.00469-4 $1 .35
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36 PIN DIP SOCKET 52 49
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Clayton W. A brams K6A EP
1758 Comstock Lone
Sail Jose CA 95/ 14

Computerized Slow Scan
Revisited

• • •

- further enhancements for the K6AEP system

Fig. 1. Computer interface.
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SSTY is probably one of
th e m o st excit ing

means of amateur rad io
communications.

In what other mode of
amateu r communications
can you see the person you
are talking to even though
the amateur may be thou­
sands of miles away?

Interest in SSTV is grow­
ing dail y, and o ne of the

easiest ways to experiment
with it is by using a mic ro­
p rocessor. Never before
have ama teu rs been pro­
vided with such a flexible.
powerful tool. The micro­
processor provides a
means of changing its func­
tion by loading into its
memory a series of instruc­
tions called a program, or
software.

This article was written

to upgrade the so ftware
package desc ribed in my
previous article.' It will ex­
plore the effect of digitiz­
ing SSTV pictures with
more picture elements (p ix­
els) and gray levels. It also
will tell how to rotate pic­
tures and title pictures in
computer memory . for
those of you who are not
aware of my previous arti­
cle, I thi nk a short review
might be appropriate .

The SSTV Enhancement
Program

In my a rt icle, I provided
an interface be tween an
SSTV monitor, a ham t rans­
mitter, and an SWTPC 6800
com pute r syste m. fig . 1
provides a b lock diagram
of the interface ca rd . The
interface card a c cepts
sync pulses and video
wh ich have been pre­
viously demodulated and
scaled to a 0- to s-vcn
s w in g from the SSTV
monitor. The video input
portion of the ca rd consists
of a n a nalog-to-d igi tal
converte r (ADC) a nd a
sample-and-ho ld (5/H). The
compute r output consists
of a digita l-to-ana log (D/A)
conve rter, an amplifier, and
a 5STV modulator. All of
the analog devices are con­
nected to a 6820 PI A which
allows the computer con­
trol.

The software package in
t he article made it possible

to (1) receive and tra nsm it
SSTV from t he SWTPC
6800; (2) print ha rd-copy
55 TV pi cture s on an
SWTPC PR-40 printer; and
(3) enhance the picture in
co mp ute r memory, since it
would remove noise by av­
eraging pictures received,
add co ntras t to pictures,
zoom in on 5 areas of the
pictu re in memory by 2
ti mes, re d uce the gray
level content of p ictures
on tra nsm it from 16 to 2,
and prod uce negative o r in­
ve rted pi c t ur e s . All of
these pic tures we re digi­
t ized to 128 pixels on 128
line s with 16 gray level s.

Picture Quality
When I determined the

pictu re density for my orig­
ina l a rticle , the above
seemed like a good idea at
the time for two reasons.
first, only 12K of memory
was required for the SSTV
picture and control pro­
gram; second, the Robot
4(KP used th is fo rmat with
the same number of pic­
tu re e lements and gray
levels as I planned.

Dur ing the initia l stages
of the project, I discussed
my idea with know ledge­
ab le people. They warned
me tha t more pictu re ele­
ments wou ld produce be t­
te r res ults . Despi te these
warnings I proceeded, a nd,
su re enough, they were
righ t. My results were
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Photo 1. Analog SSTV picture. Photo 2. SSTV pic ture digi tized to 128 pixels with 16 gray
le ve ls.

ma rginal.
After a littl e prodding by

othe rs. I decided to per­
form a few experiments to
determ ine the effec t o n
p icture quali ty of cha nging
the p icture e lements per
li ne and gray leve l.

Since the contro l of the
SSTV pictu re reception is
accomplished by cons ta nts
in the softwa re. the experi­
men t was easy to co nd uc t.
I decided to inc rease the
pixels per line in gradual
steps to see the effect. I
had a few co nce rns relative
to computer overhead.
since all of my ro ut ines
were fine-tuned fo r128 pix­
els per line. If I tried to
d igitize the picture wit h
too ma ny pixe ls. the mem­
ory requ ire men ts would be
high. Addi t iona lly. I would
reach a po in t where the
softwa re would not fun c­
t ion due to exec u t io n
speeds . I decided that the

• •maximum memory require-
men ts fo r t he p ic ture
wou ld be 16K. With this re­
q uirement in mind, I decid­
ed to experiment by (1)

varying the pixels/line from
128 to 176, 224, a nd 256.
and (2) keeping the format
at 128 pixels by 128 lines
a nd inc reasi ng the gray
level content of the picture
to 64.

The pixe l va riat ion ex­
perimen t took only a few
hou rs to perfo rm. It was
quite easy. since o nly 7
memory loca tions had to
be alte red in the enhance­
ment program. I found that
t he 256 pixe l/line rate was
the maximum rate which
my systems would support.
If I had had a faster clock.
a higher picture density
could have been achieved.

The gray level variation
experiment took a little
longer . It invo lved the
writ ing of a n e nti re rou t ine.
whic h e nded up with about
256 bytes of objec t code.
No hardware c hanges were
requ ired. since I planned
ahead on my initial design
of the inte rface ca rd and
placed s ix b its of the ADC
and D/A o n the PIA (&820).
The res ults were interest­
ing. Photos 1 through 4

show my resul ts :
Photo 1. No rmal SSTV

Picture . This picture wa s
p rod uced by a TV came ra
and a scan converter. The
SSTV pi cture was dis­
played o n an MXV 100 (P7
CRT) monitor. '

Photo 2. Digiti zed Pic­
tu re (128 p ixe ls). This p IC­
tu re was dig itized to 128
pixeisrl ine o n 128 lines with
16 gray le ve ls. The p icture
has some 6O-Hz ripple in
the monitor/compu ter in­
terface, due to a ground
loop which I have not
found. The pictu re also
conta ins some software ji t­
ter which I will disc uss
la te r.

Pho to 3. Digitized Pic­
ture (256 pixels). This pic­
ture was d igitized with 256
pixels/li ne o n 128 lines with
16 gray leve ls.

Photo 4. Digitized Pic­
ture (64 gray leve ls). This
p icture was d igitized with
128 pixel s/line o n 128 li nes
with 64 gray leve ls.

After close sc rut iny of
the p ictu res a nd analyzing

the re sults o n my monitor,
these c o ncl usio ns were
drawn:

1. The picture density of
128 pixe ls o n 128 lines,
with 16 gray level s. pro­
du ced ma rgina l results. If
the 6a-Hz noi se a nd jitter
were removed. the resu lts
wou ld be so mewhat better .

2. A density of 128 pix­
e ls on 128 Jine s. with 64
gray level s, produced bet­
ter resul ts. However, the
pro b lem o f con tou ri ng
would appear if a zoom
featu re were added.

3. The best all -around
digi t iz e d p icture tested
had 256 pixels o n 128 lines,
with 16 gray levels.

This se lec tion was not
based entire ly on picture
quality, but also o n mem­
o ry size a nd the amount of
c o nto u ring experienced .
The co ntou ring could be
red uced even fur ther by
ave raging pixels togethe r
before they were trans­
mitted. I did not try to pro­
gram t his featu re, since my
sys tem ove rhead was so
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Fig. 2. Digitized SSTV picture memor y map.

Picture Rotation
The picture rotation was

divided into two types­
180° (u pside down) and
9 0° . I'll d i sc u s s th e
simplest o ne first. the 180°
ro tat ion.

ed. I too k care in this
routine to remo ve a ll soft ­
ware jitter. This was ac­
complished by tra nsmit­
ting each nibble of the byte
in the sa me number of CPU
cyc les. At addre ss 0972-5,
four NOP instructions were
asse mbled. These instruc­
tio ns co mpensate for the
four ASLA instruct ions at
add ress 099A-D wh ich a re
required to format the byte
fo r the transmission of the
2nd p ixe l.

The o peration of the rou­
tine is q ui te simple. All that
ha s to be done is to load
the ind ex with the sta rt ad­
d re ss o f t he pic t u re .
transmit the high-order nih­
ble. a nd then add 64 o r 128
to the index register. The
index is now pointing at the
first byte o n the next line. If
yo u repeat thi s process for
all bytes and nibbles, the
SSTV picture will be trans­
mitted at 90 degrees.

After writing this routine.
I found that I scanned the
picture backwards. Wow!
W hat the softwa re pro­
duced was a mirror-image

93 !:Id

Photo 5. SSTV picture with computer titling.

Two routines a re used to
accomplis h thi s, U01 28
and U0256. The number in
the la bel refers to the pic­
tu re density. The se rou­
tine s modify two instruc­
t ion s in the tr an smit
routine of the enhance­
ment program for a n INX
(incre me nt index register)
to a OE X (d ec re me nt
index). The tr an smi t
rout ine in norma l o pera­
tion is e ntered with t he fi rst
byte of t he p icture start ad­
dress. Eac h byte t hen is
transmitted . and t he index
is inc remented until the
last byte is t ransmitted . To
transmit a p ict ure upside­
down. a ll that has to be
done is to load the index
with the la st byte of the
picture and decrement the
index register. This trick
was easy a nd took o nly 50
bytes o f code .

The 90-degree rotation
took a little more code .
The main line routine is
ROT and Ron . A fl ow­
c ha rt was not provided for
th is rout ine, since a ll lines
of code are well comment-

I/OORESSfHEJt }

'0.0 011 1010

2>" 011 . ...

ro»

Pixel Selection
The pixel se lection of

128 o r 256 p ixels wa s made
by modif ying the code of
the SSTV e nh a nce ment
program . ' Five rou tine s
were m odif ied in t he
enhancement p rog ra m :
rece ive SSTV, xmit SSTV.
zoom, contrast enhance­
me nt . a nd p rint. The
modifications consisted of
two types : add ress c hanges
and consta nt cha nges. The
add ress changes were used
to tell the softwa re where
parts of the p icture a re
loca ted in memory. The
consta nts were used to te ll
the softwa re how many pix­
e ls are conta ined in each
line of the SSTV picture,
and a lso fo r del ay con­
sta nts .

I will not go into deta il
o n how these consta nts
we re se le cted. but two
points a re importa nt. The
no ise routi ne of t he en­
hancement p rogram will
not function at 256 pix­
els/line d ue to program
overhead , and the 256 pix­
e ls per line is the maxim um
rate at which the softwa re
will function. This is due to
a combinat ion of sof twa re
overhead a nd ADC conve r­
sion time.

' OTTO'"

SSTV PoeT""' [
'.. ..E" OAV

I . OIl ' U sn n
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so-c a ll e d 60-Hz noi se
shown in the preceding pic­
tures is due to the un­
packing o f the nibbles on
transmission to the SSTV
modulator o n the interface
card . This noise, o r jitter. is
due to unequal cycl e t imes
in the softwa re which was
used to unpack e ac h nib­
ble . If I had been aware of
this prob lem du ri ng my ini­
tial coding of the program,
I would have e li mina ted
this cond it ion.

The 64 gray level pic­
t ures were fo rma tted in a
differen t manner. Since six
bits were avail able on the
ADC and the D/A, I decid­
ed to pack all bits into a
single byte . This process
made the cod ing of the
software mu ch easier. A
side benefit was that I took
more care in my software
to e limina te jitter, a nd the
results show a n improve­
ment in this regard . The 64
gray leve l picture requ ires
16K of me mory a nd does
not use 2 bits of each byte
to store pictu re informa­
tion. O ne bit is no t used
and the o the r is used for
sync .

The Software
Fig. 3 contai ns a com­

plete source li sting of the
program . Fig. 4 co ntains a
listing of the dot and trans­
late tables for the charac­
ter dots . I'll di scuss the
softwa re by func t io n, and
describe each routine used
o r ca lled fo r by the main
line pro gram.



,.

11

,

•
I

T

I .h

1r

I
h

2

1
F
2 7



"
' 10 " ''' ' ' '• .. ...c. '0 .. .... ..c

'...,_u .. '!l ", "" ., .. , . "f" \" ! •• ,. ..
:~.I·m~'i'i~~.l·,"f~ ¥~<>u..
.", ... . . . ' 0.. , .... "'" ...

I · ,,· • c"" ":1'I' " 'u ,. •" f' !' \ .; ,... . H' ou. ...

\h.: ~:t..I:~ ~T ;; ,'
'
T.' . ", .,.1 ,.
"

H' ''CT' ' . '
I • ,oo'." !'"
"'•• • 0 ' ' , o... .

ouf , "
~" '"~ .. '0'"l"'" O!" •• ....., ".,I ' ; ~r:~·I'i"' .. . " •• •,
."'~ .~ "1' · • ro ·""·
~ t):g .~~, ':" • ••n, •

'I' " ...,:&."" .., l'l r :"'i· fO <.....
I' ,'" "". '0 C.,"., .., ,..
..." .. " \' !•• D " , ..

:'~l~ ·f " .~ ~r.. ~"'l'.M., , lo~I "&. ~" l •
:Mf.~·2w·.r,U·I.IMJm~·
" ,OT.. DO ....oJ

. ·CO"to·. "• ."-., .,,

"'<'00, ..u. .. " . . ...... 0. noJ

.'.>0.Il""'" H 'J

·'..", ...... ,n .,>-..."

H ·OO O•.'..

..,..,..
"'ou'...,,., .
•

,.,...,
I."",·",..."
l~ l,'l···,.:i~.
.~ .....
1 ~, ".. "c• •••

,.u,
FJ·~·...\.
'"'"~,.,..' ::t••,
~~"l••••,.,.".' \, ..., .
~~ ..,.,,.,.."... ..
OC., ..O

'"'"

'"'"

..,
'..

'"

Continued

<". ..

,.,..

,...,

,.. ." '1 ' <I'" .."c """. , ,., o. , " .., ' 0
: : , i'~.'~Cl~Si mw:~t:J..~~ ~li"$O. H.!·I.. ·~<J· ..·,H'''''''I ,.. .,.... " I ""\ ' ' 0 • ,,, . ",,<0,• 0 ".. • • OOT' , , .". • .. "
• ,.\, , .. ~" . ". '''''.' ••0 ,,",.u. ' f .M." ,· "". .. ~"'. ,..................................................................
•<....

"'~1:1.
'-'' n '.......
m~'" .f.","'j' "'".~'i
m'i
"'"'.. ,
~H·,..,
~
~a
"."..,.
"""...., ...,"" ..
m~,,,....,.,0",....•••:m....,,, '," ," ,.
~"'C •

<t ~, • •
!' ~H :
\t ~r..... "
"" "~'I '. 0 .' •itU· •..
H~l' ~•• ".t •

II "hfht !
lH1
t1 ~•• •
~ l •••• •n g~.. .
18 «It i
ILt,8 8;H :
iHTzU
n ~~

r.~!

"".,....
fol:
'l.m
8m. "",'0"."sm
8m...~

,"1;'...mt0".0'"...,. "".0' "
~: :',
'A:t.,,'...
.oo.".••••
?:'i...,
0'"00••.0<,....
0 " •".
...
~m
0'",.to
r.1T'
&Ill
0001

8m
r.K
0'"OUI••••. "
m~.",.,..',c.".......Uf
Hi,'.,
r.u

"I'r.:...
r,. "
8:~1
g:&:

'"

lil

00 ',,,
."...
00 ',..

00

I::....,
l~ {........,...
'"."m".
' 00, ;~

m...
"I..........,...
~I
00'm
'""HI..,
U~

"!U....
mm

I ""..

~~<~W:H TO ,.,'" "'IJ""
",,,. '" ".. or co

, ,,.•• , O< u, ""
\W ~·"1II·.H"

~••• ~ .~. ... ,,1.. " . ....

,.IT , •••" co• • _ .......

•• 0......

" ' IOU" « " .... '" lI•

"..... ''I., ."
fcY,': ',~I· ,y. m ilO TO
Irw~:: ~J.w.\m 'i·
""l l .m' ~,. , co .... " .
. 0.0 " , . .. ''' ''0'< •,.. ',,,.,,•• , • • " I'; S"'ru'!'
t~J.. ~~u . IOi .. ~1 •
' ''' '0' foe . _" " ""'0"sa' I ~. ' '••, ..

..".

. "0 '0' • '•••• '0••••,... ,.,..
,·¥8.:·,tO

, ~~:r...,.,,, "" ..... , u.'",... " .., "......... ' .
,."

0"" ce. .... '

,...

0'"

""1' '.". """• •'OJ c"'D- ' ., . ,.... ,>-.. ,."

'"'I' Of ".".,
'H·'.

..."' ",""

" '".DO... '••

..'0',"mr..xc,...."....,..:"

.. ~
II••!•
".'"....,
' . '''''

......

t.·<'..,.,..,...
""I,... ..... ,
1m"..."...
• ' 0 1< .....

......'"

'",.....

•0. •

.,'
~~.:..',,!

...

,u ' ,..I.." T".""" .".. ', ..'" .·v· "••
',',<,' H.'.""..

. .... " .. '." •• , 0<.. ."
'"

,...,

•: ......""..,..... J"..

" ' c

,............................................................
• " " H " ' 0'"" ".Lf '.".............................................................
•

•
.." •• O' I"~ TO ,",,, ,1000".'" '"'''' .".• ,. .00." ~ ... ,.. ..'U " 00 ° ,
• >C..., ,,•....••••
",."

,..
m,..." .0"
.~oo......
::8:
r. ~:','ui.. .." ~~::

'I!",..... ,.".....".Ut:
~m,TI 'm
,g"",, ~...... .
m:..'
t~~...." "".m m:"•• lOll"'" Co.,."" 'Do•....

•................................................................
• ,•••,' , ' " ,T••, '0" " 1., .0 0'•. ''1'' ''·,.ct, ..,". 'I .... . " ." ,1." , . ... U , ,,...• • Il. " . ... . " u., • u .. " .. , 0<.... ................................................._ ..
•
' I't,m...
•

.....
•e.",·,,,.,
•

ml'

r. ~• •" .", ,

,.10 •.....
' "'1
~!t...
>Ill

lZ!~
' olD",--,••• •

n 1.:., •
U " •• •

.. ~.....It ••

..,..
&:loa •

ii !if~ i
•• ••
It '"u
"#1 ~~ ,• •
~ ~...
" 0'
ln~
" ·" 1 •
I
' ~ ~1' •.."........ .
••••..,...::..
11 ~j•••...
H~u .
il MOl •
" "•• ' w
UUH i
00

~I ., .

mt,,,.

••••!m
0"

09"••••s:a....G,,,
~m
"0'""'C'S'ro.:

.~....
~. ~

...

the •

two
LOAD

tines a nd ca lls for
other subrout ines.
increments through BUFF
one byte at a time, calling
PLACE and DOTX. PLACE
ANDs a mask over the byte,
which c o n t a ins the
chara cter dots o f one
cha racte r scan line . After
ANDing the mask, DOTX is
ca lled and a test is made

ENTER , CHAR
1 3 S 7 ,

DE K6AEP
ENTRY OK ? HIT Y
B.BLACK~W-WHITE
LINE • II-B
"ORE 7 V-YES
BACK 7 V-YES

•••••••••****************•••••••
ROUTINE MEHU FOR ENTERING
TITLES INTO PICTURE .PROGRA"
WILL ASK QUESTION THEN WAIT
FOR RESPONSE Y-YES~H.HO OR
8 FOR BLACK ETC. THE ENTRY
DE K6AEP WILL BE PUT IN PICT

5. FILL: The next routine
called by ENTER is FILL.
This routine takes the
seven bytes of the charac­
ter 5 x 7 dot matrix and
places it into a 7-character
buffer (BUFF) located at
address 2F.

6. LOAD: This routine is
the most complex of the
character generator rou-

Photo 6. TV menu for titl ing routine.

2. CHA R1O: Thi s is a
jump table which tell s the
program where, in the 16K
picture region , the Iines of
titling are to be inserted.

3. This routine is the
main line for the entry of
picture dots into the SSTV
picture in co mpute r mem­
ory. The 9 characters to be
entered are stored in ASCII
in a sma ll buffer (CHBUF)
a t add ress 20. The routine
loops nine time s to enter
each character's dots into
the picture.

4. FSLA : This is the first
routine ca lled by ENTER.
The routine is entered with
an ASCII c haracte r in the A
ac cumulator and exits
with the address of its pic­
ture d ots in ADR. The rou­
tine uses se lf-mo d ify ing
cod e to add the offset of
the translate tab le to the
index register, to find the
c ha racte r dot's add ress.

would be
take

program works
ve ry co m ple x a nd
many pages. As you can
see from the so urce code, I
have included many co m­
ments on each subroutine
and on how they function. I
suggest that if you wish to
convert my code to another
processor, you should study
the code very carefully. A
brief description of each
routine follows:

1. CHART: This is
main line routine for the
se lect ion of a ll titling. The
routine prompts the oper­
a tor by asking questions.
All responses are either
numbers, y for yes, or n for
no . If yo u wish to expen­
ment with gray level letter­
ing, the byte at OAE7 ca n
be c hanged from FF (white)
to another gray level.
Photo 6 is an example of
the routines menu-di s­
played on the TV monitor .
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soft wa re on their systems. 1
wou ld like to t ha nk Geoff
Chapman YK2AIT and Doug
McArthur YK3U M for t he ir
he lp . As a resu lt of my first
a rtic le.' Geoff Cha pma n
has deve loped a printed
ci rcu it boa rd which is plug­
c o m pa t i b le w ith t he
SWTPC 6800.~ For addi­
tio nal informat ion o n cost
and av a il ab ility, send him
an SASE in Aust ra lia; el se­
wh e re, include IRCs fo r
deta ils. 1a lso would like to
t hank Walt Co le fo r his
assi stance on the photog­
raphy. If yo u decide to
write me a lette r with addi­
t io na l q uestions, p lease
encl ose an SASE . •

'"
'"

'"

•

...

...

......

Of C!

ADDRCSS I"CJI!

Fig. 5. Progra m memory map.
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amount o f work. Two ama­
teurs assi sted me in t his
pro ject by reviewing my ar­
ticle and eva luating the

Please Print

____ _ _ _ _ ___ __--"SlatR~ ''' _

.:..:..:..:..:..:..:..:.-:..:..:..;.
0 1wis h to ha ve my na me removed from the list of subscfibelS rece iving mail other

than the legular subscription to 73 Magazine.

73 Masazlne
Subscription Services Dept.

P.O . lox 931
farmlnSdale NY I 17 37 "

Ma il this form with your ma iling label fmm the la test issue(or fill ou t the information
as It appears on the la bel) to'

f rom time to time 73 Magaz ine ma kes its subscribe! lists availabls
to c arelully,scleened companies a nd organi~ations whos e products,

s e rvices or Information may be 0 1Interest to you . In e very ease. we must ap­
prova all organi~ations wis hing to mail to o ur subscribers. In e very case they

recei ve a list of nameS and a dd re sse s only-no other Info<ma tion we may have
Is divulged , Each organi zation may use the list only once a nd a g ree s never to

make a ny personal or te le pho ne eoucueucns fro m It.
The overwhelming majo<it y 0 1 o ur subscribers ap prec iate this control ied

use 0 1our mailing Iists- il hel ps them shop convenien tly by mell for products end
services they need. etten a t SUbstan tial savings . A lew people prefer their nemes not
be usee. It ill to t he m we a dd ress this message ,

If you do nor wis h to be a part of this service. please complete the form
below ... your name w ill not be used in this manner lo r any reaSOn.

(II you asked uS In the past to remove your name from our lists, tneee is no
need to repeat the request.) Please a llow a bout six weeks fo r your request to take e f­
fect.

City

",
Mrs ,

"'----- - - - ---;= = =,---- - - - - - -

<.DEALER C!)IFontln. CA
w~ carr~ In. follo",ing: ICOM. Midl.nd. Am­
rom. O.nTron. KLM. S"' . n. O,ak., T.n-Te<.
Wilson, SST. MFJ. H~.G.l n . L~na,. N ~~.

V,kin. , B&W . R~dl- kil "",au , Cu.nCr.r..
Mmlo~ . Big Signal. Plpo.•lc , Full Serv;c.
S1or~ Fo. l.u t1e<lronin, IK>lt S~r.. A•• .,
Fon l" . CA 9ZlJ5 , 122.71 10.

Sin JOM' CA
Ba~ .r•• •• nowe<l Am.lOur Radio Olor•. Ne'" '"
U>N Amalour Radio ..I•• '" $CTvi« . w~

f"lur~ K~n",ood. ICOM, W;l$on. Va..n.
Alia>. T~n·Te<. VH F Engin.ering '" m.ny
mor•. Hobby·Tronin , U71 So. fta..om A.~. ,

San J..... CA 9512', 29J-6163 .

Denver CO
E .p.rim~nl~r' . p.radi , .! E l~e l r(m ie .nd
me<nanieal compon. nu for eompnl~r pwpl•.
audio PMpl •• nam,. rODoI b~ild ~.per i-

m~nlO", Open , i. da~• • ",..k. G. I ) n ..._
lrollin Co-rP.. UlJ' W. " , h A.... 0.11 (:0
1IO! II , 45l1·S#(.

New Castle DE
ICOM. T....T~k , S",.". KDK. NOI. T....po.
Wil"",,; Authorized deak-r: I milo: off I·'S . No
..1.. 1.... Ddn..~A..olOU' Sopply, 11Mnd""
Rd.• Nt'" Cosu. DE 19'720. J:z3.7nI.

Co lum bus GA
KENWOOD-VAESU_ DRAkE

Tn~ "'or ld ' , mml f.nl"lie amat~u r ,no", ­
room! You gOll. s« il to beli~.~ II! Rldio
Who~lo:. 20U Aubur. A'.lIu• • Columbu.
GA Jf906 . 561·7000.

Prest on 10
Roso WB7BVZ. h., tho L.rg... Slod of Am.­
l~ur Gear In lh~ lnl ..mounlain W~" .nd Ih~

De.1 Pri<... c.n m. for .11 ~ou. ham n..d"
R.... Dblrl buli.... 78 So. SIal. , Pmlo. II)
Ul6J.8U·OnO.

Terre H aute IN
YOU! h.m h.adq".rt... locat<d in !'h. h~all of
lh. mid",.>! HOO>irr rJ<o<troni<'S. I...,. . 4J B
M•• do ... S~opping C~n [... P ,O. 80. 100 1,
n tft HUI. I~ 4'802 , na-14S6.

Li tt leton MA
Th. ham ."". of N E. ~o" c.n r~l~ on, K~n­
..00<1 . ICOM . Wil",n. Va..u. [)enTron. KlM
• mp,. Il&W , ,,,llCh. , '" "'allm01 . ... Whi" l..,
radar d.,octors. Bear"ar, R'g.nc~ .•nlOnn.. b~
Lar",n: Wil. on. H" . ll.., . GAM , TEI ...cOM
I...,. Co mmunic.I;O"" .. FJ<o<lronin, 615 (;...1
Rd.. RI. ,, ~ . u n " ,on MA 0 1460. 436-~ .

Laurel MD
W~ Olock Dr.h. kom. T~n.Toc. S",.n.
T. mpo. [)enllon, I)SI. I(1)1( . Wilw n. Midland
. nd olh~.. . Call 1011 frcc 800-6l8 ·4486. T~.

Com m Cen.... Inc.. Lou....1 Pt.... RI•. 1~8.

t.u~ Mil 1M IO .

SI. Louis MO
E.p~rlm.nl.r·. paradl..! Eloclro nic and
me<hanical compon.nn 10. <ompul.r proplo.
a ~ d io peopl•. ham" rubo< bUIld,,,,, ..perl .
m.nl .... Open ,i. day. a ",cck . G.I. .. I) U fo·
lronin ( :orp. , ' IH·25 hR' Bl..d.. Sl. Lo.i.
MO 6J lJO . 421-6116.

Camden NJ
X-Bood 1& olh.r ".qu.nei.,) Micro"'..·•
Compon.nn oil Equipmen1. Laborat or ) Grad.
Teol Inmum.n". Po ".... Suppli... 1000', in
$loc k aI .11 11m... BUY & SELL .11 popular
ma k••_ HP. G R. FX R. ESI, So,.n..n. Sing...
,1<, l«lro nic R......~ Lab<. 1423hrr~ A••.•
C. md.n i'iJ 011104, 541-4200.

No rth Arli n~ton NJ
Collin,. G.neral R.dio. T.k"oni,. H' ''il. u
l'ack.rd R. dio ""1., 1",,,1«, Ca>h or tr.d.
tor lube, or g.a.. Tod wnww. lX"o. I ~C ,

10 SC hU11• • A•• nu•. No. Arllng.., n -'J o-ron
\198-4246 .

Syracuse- Cenl,al NY
W~ d.a1, ",.• I.ad•. ",. di",ounl . ... pl.... '
Yacm. T.n .Te<. C"'hn.f,. Dr.k~ . Oon"on,
KLM. Midland. Il&W. lCO M. H~gain. S"'an.
Am<om, T.lco. Mirag•• OSI 01". ComplO1'
l-...a~ ",,,Ic~ ,hop! H. ..-IIon. RHIo (DI .
St• ..,.. R.p. lr Sloop ) 3!lNl r.... BI.d . t l,
S~..cu~!\Y U 214. 446-2266.

Sy l'1llc use· Ro me·Ulica NY
F.aturing: Va••" , ICOM. Doa k•. Alias. [)en­
Tran. Ten-Tee. S"'·an. T.mpo. I(lM. H~ ·

Gain. Mosl. y. Wilson. Lar,.n. Mid l. nd
Sou,h",,,, Technic. 1 Prod"'·l ' . You ..on·l be
d".ppoinl<'d "," h eq"ipm.nl /",,,I«, Radio
World . Oor id. Cou nl~ Ai rporl .Tor",ino l
Buildi"l. Orisk..) NY l.wl<'. JJ7· 2U1.

Phila. P A/ Camden NJ
Wavog"ld~ & couial mi=",••~ w mpononl<
&. equipm.nt. Labo r. tory gr.d. 1..1 inmu·
m.n", po"'er ~upplin. Buy, ",ll '" trado all
popul.r ma k... HP. G R. FXR, ESI, Sor.n",n.
Sint!~r. etc. Uctroni< R","rc~ La"" .. 14U
..<TfY A.... . C. .....n NJ 01104 , S41-41llO.

Scn nton PA
ICOM . Bird. C u.her. fl. VHF Eogi....r;ng.
Anl.nna Special i..., Barkor & W,lliam..,..,
CDE ROl.lO H.m·"~~•. Ileld<n. W2AU I
W2VS. Shu R.,onC} . CES Touch·Ton.
pad., Rad;o Am.lcur Call book , . loR•• EIe<.
IrO. Ics, lin Gn.d.~.. St .. SrnnIOll PA
11509. J4J-21l<'.

TORY
Houston TX

hperl""'nt.,· , paradl,.! Ele<lroni< .nd m.·
ellanical romponenn for rompul " peoplo.
."dl" peupl •. ham,. robol build ~, -

per;m~nl~". Open .1, d.1~ eek. (;., )
rJ<o<lro.in I...,•• ")2 CIa""' I1 . HO••lO. TX
1'7(JI(,J . '78-40575.

San Antonio TX
Compkl.1 ..a~ service , hop. c .n Dee. WSFSP.
Sclli"i Atla., A'Inli. Bird . Black Cal. C",h­
Crafl, Hu" I... lCOM. KDk. ".n",ODd, MFJ•
Nyc. Palomar, Shu... 5"30. T....po. V....u .nd
othc", Appll."",," f:qulpllk'tll Co. , I..,., un
v.""" J..,u..n Road, Sa. A.lon;o TX 'flU,
1J4-mJ.

Po rt Anp;eles W A
Mobl l~ RFI .hidding fo-r . hminali-o n or ,gn,­
lion and allefnalO ' nOI"", 8ondin8 map".
Compon.",. fo, "do.il ·~Our...tf" pro)«:l' .
Plonl ~ of free ad.ic• . bin I::ngioccri., . ~JG
M. ri.. Ori.., Port A.".... W" W1.J61. 457.

""'.
DEALERS

Your company name and message
can contain up to 25 words for as
little as $150 yearly (prepaid), or
115 per month (prepaid quarterly).
N o mention of mail-order business
or area code permitted. Directory
text and payment must reach us 45
days in advance ojpublication. For
example, ad vertising jor the Jan ­
uary issue m ust be in our hands by
November 15th. Mail to 73 Mag­
a~in e, Peterborough NH 03458.
A TTN : Aline Coutu.
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$14.95AMCT·80 on cassette

Automatic Morse C ode Teacher
for the TRS-BO

P .O. 80. 1712, Auburn Al36830
Ca ll Ta ll Fr e e 1 ·800-633-8724

regular phone num be r (2 0 5) 745·7735

~'"

LOSE au
KIM BUS

BKRAM

AMCT-80

The famous HDE 8K RAM
now on sale at the incredible
price of S155.00-quantity
one. Twa Dr more-S150.00.
Hurry while supply lasts.

~
THE
LOGIC

. STORE

Send for TRS-80 catalog.

Thi, i, t he only ma t. e code p.oq ' '' '''
ay"i l..bI. t h..t will aut omllt ically ,pa"d
up o. ,low dawn depll!ndinq an you.
profici .."cy t a recei"e o; od e. W ill ,end
in .;n91. or g ra up ch" 'llcter mode.
W ritten in milch in.. lanqu.. qe. Sp.o;ify
Level I or Leve] 1 lind memo. y , it" .

COST EFFECTIVE
COMPUTER SERVICES

728 S. lOth St., Suite # 2
Grand Junction, C O 8150 I

(303) 243-3629 .... cm

~ Receptioi .-Colar Uk.~ Beb.

Get over 50 channels of television
directly from the
satellite! HBO,
Showtime, the
Superstations, and
sports from around
the wor1d!

Works Any where! .
Buy c:o...pNte or bUId Md ..... Ow booll .....
" ..ything ! Send S1.95 klcIay or call our 24 Iv.
C.O.D. Hotline! (305) 869-4283

SPACECOAST RESEARCH .... 5 m
P_O. 80. 4C2, o.pt. G. AI\anooo'1e Spoto... A. 32J01

_.., ..........-".

$69.95

$49.95

Model ' TUOI

Model It nUl

PLUS:
• Stale·of./he-ar'·CMOS /lever
• Self completing dots and dashes
• Both dot and dash memo ry
. ' ambIC keYing WIth an y sQueel e

paddle
e 5·50 wpm
• Speed. vo lume. tone, tu ne and

weight controls
• $idetone and spea ker
• Low curren t dra in CMOS baiter )'

opera I 10(1 - po rtab le
• Deluxe qua rter·me'" lacks 10f /c ey­

;ng and output
• Keys 9"d blocll and solId s ta l e f '9s
_ W I R E D AN D TESTED m;.r

GUARANTEED- LESS BA T Y

ELECTRONICS. INC
1106 RAND BLDG.
BUFFALO NY 14203

e .

RAe

Feature.:
• Advanced CMOS message memory
• Two (50 ch ar. each) messag e

storage
• Repeat tuocnon
• Record s a t any speed-plays back

af any speed
• Longer message capacI ty

Eumple" send CO CO CO OX de
WB2YJM WB2 YJM /(-then p lay
second message on contact- de
WB2YJM OSL Ny NY 579 579 Pau l
Paul K

• Use tor dally 0 50 $ or contes ts

AT YOUR DEALER OR SEND CHECK OR MONEY OROER.

FEATURES: -"'''''''-~.
• Twm paddle squeel e ke y
• Extra heavy base- non ·sk ld feet
e Adjustable contac t spacmg
• Touch tension - comfort /teymg
e Smooth tncuon free paddle move-

ment
• Handsome crinkle fmish base and

flch red paddles
• Five way binding posts 9' K
e Use with Trac CMOS keyer or any $25.5 RAe· EY

k.ye'

Features CMOS ELECTRONIC KEVER • Lo w curren t drain CMOS battery
• Sta te·of·!he·art·CMOS circuitry operation
• Self comp leting dots and dashes • Deluxe quarter inch jacks for keying
• Dot and dash memory and output
• Iambic keying wilh any squeeze pad- . Handsome eggshell white ba se -

die woodgrain top
. 5·50 WPM • Compact and portable ' ·718 x 4.114 x
• Speed, volume. lone. weight & tune 6- 114

controls. sidetone and speaker • Grid block & solid sta te keying
MODEL TE1 22 - same as TE1 33 less . Wired and res led- fully guaranteed
wgt. tune. soli d stale keying $36.50 - less battery

MESSAGE MEMORY KEYER

F••tures: Delux. CMOS • $pHd, _ iQM. ,o"e, volume lu" . conl,OI, & ,,,,elone ..1Id,,,....et
Electronic Keyer • s"m,."u,oma/ic "bug" GP'!"'IO" & SI,e'glll IfIl!)l"'Q_ ''''

• 5'.,.-0'-'11. ·.., ' CMOS ClfCU"fy - pe"el s""'c1I
• s",f compl.""Q""" .."d des1les • Lo... cu"..,,' d,a", CMOS b.." e,y o"...." o" - poll.ble
• ""11 110' e,,11 d..S1l memory • o.:u.e qUII"'" '''c1l i.clfs 10 ' If.y"'g .." d ou'pu ,
• ,AMB,e lfe,'''Q ...,'11 lI"y squH ze pllddle • • e,s grId bloclf a,,11 solill SI.'e 'iQs

5oSO ...pm • Wif ed ."d '''lIed-lul', gUII' lI nteed- len be". "
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L. B. Cebik W4RNL
5105 Holston Hiffs Road
Knox ville TN 37914

Son of Keycoder
- an even simpler CW typewriter

This is a view of the code t ypewriter amidst o ther CW-making equipment in the W4RNL
shack. The photo also shows clearly how the use of wood end pieces wiJI ob tain the slope
needed for the keyboard. To enjo y CW, everything on the operating table (including the
colfee cup and ashtray) is needed except the mike. The 25- year-old }-38 and the Codax
ke yer are used o ften in an attempt to send CW as perfectly as does the typewriter.

T here are many good
designs for CW type­

writers. They have been
de signed around va ri o us
level s o f IC technology
from RTLs to PROMs. One
of the best is W9UBS's TTL
version, which makes use
of the W9TO encoding sys­
tem. This machine, dubbed
Keycoder I, was described
in the July, 1976, issue of 73
Magaz ine by WA9VCS. It

represents a conversion of
W4UX's RTL-based Touch­
coder II , which was written
up in the July, 1969, issue of
QST. K6BS restocked the
machine with CMOS chips
(see 73 Magazine for Oc­
tober, 1976), and perhaps
his ve rsio n should be
c a lle d Keycode r II . It
seems that one prob lem
fac ing anyone developing a
CW typewriter is coming up

with an o riginal name for
it.

If a nything, my version
of the TTl CW typew riter
should be ca lled Son of
Keycoder I. In fact. the mill
is less a new design than a
wedding of two des igns:
the e lectronics of W9UBA/
WA9VCS (with encoding a
la W9TO). and the o ld-fas h­
ioned diode matrix. It pro­
v ides a lesson in t he

adaptability of designs. and
may provide some use­
ful ideas for those faced
with modifyi ng designs to
suit loca l junk box cond i­
tions.

What Makes the Machine
Work

Fig . 1 s hows the
schematic diagram of the
typewriter used here. With
the major except ion of the
method of setting the flip­
flops. the ci rcuit closely
resembles the one speci­
fied by WA9VCS. Incl ud­
ed is the transisto r output
sugges ted in the orig ina l ar­
ticle as an alternat ive to
rel ay o ut pu t . Th e sug­
gested means of construc­
t ion. using the Rad io Shac k
Universal Disp lay Board
(PIN 277-108). proved so
easy that this same board
has been used fo r other
projec ts . The busses o n thi s
board can be chopped into
short subsections, thus in­
creas ing the number of
ava ilab le lines far beyond
eight.

Let us brief ly review cir­
cu it operation. just to get a
feel for the machine. When
any key (letter, number. or
pros ign) is depressed, two
things happen. Fi rst. the
SCR fires 5 volts through
the diode matrix. through
one o r more of the in­
verters, and sets so me of
the flip-flops. For example,
fo r t he letter A, f-f 2 and f-f
3 a re set. The presence of a
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Fig. 2. Sketch of the Matrix Board. On the left is the topside
showing the copper strips fo r the leads from the keyboard.
Note that with most keyboards, the leads will no t appear
in alphabetical order. The unterm;na ted diode leads pass
through perforations in the board to be soldered to the
transverse strips on that side. The right half of the sketch
shows an X-ray view of the underside. Multiple Jines serve
each inverter, allowing greater flexibility ;n diode place­
ment. Inverter pins for input and output are shown in the
schematic. Any number of afternatives - from etched cir­
cuit board to copper wires-may replace the copper­
bonded adhesive plastic used here.

'"

1I1111111
'OIoZl ",S3[
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toroid system used by
Keycoder . Since the SCR
pulse to ground through
the torolds runs high cur­
rent , the voltage drop
across the resistor leaves
too little fo r reli ab le set­
ting of the flip-flops. The
choice was clear: Either cut
open 44 individual keys,
sho rt th e re sistor , a nd
reclose with glue, or fi nd
an a lternative met hod of
trigger ing the fl ip-flo ps.

The surest method of
gett ing a signa l t hrough the
switches is to run a high
throug h them, trigge ring
some device that needs a
high . The low current re­
quirements for this state
provide an insignificant
voltage drop through the
switch resistors . However,
t he flip-flops (7474s) ,
typ ical of TTl technology,
get set o n a low. Therefore,
on the d iode matrix boa rd
there a re show n seven
Schmitt trigger inverters,
pac kaged in two 7414s.
Thi s le a ve s severa l in­
ve rters unused, since they
come six to a DIP. The
Schmitt triggers may not
be s tr ic t ly ne c e ss ary .
Re gul ar inverters (7404)
might do just as well , but
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the 7414s have a snap ac­
tion that cleans up minor
glitches that might be
caused by line variations o r
so ft keying in the 22-Qhm
switches. They have worked
beautifully.

When no key is pressed,
the input to t he 7414s
shows an o pen c ircu it
rather tha n a low. There­
fore, 330-0hm res isto rs
were run fro m t he inp uts to
ground to ho ld t he inputs
low unti l a lette r is keyed .
The val ue of the res istor is
non-critical, but somethi ng
in the 3OG-Ohm ballpark
should be used . Since the
path of the high is through
the switch resistor and the
input resistor to ground,
the voltage d rop across the
switch resistor is held to
well-under ten percent of
the 5-volts Vce. Even with
the voltage d rop across t he
m a tri x , t he min im um
voltage needed to set the
inve rte r high is more tha n
met. Thus, the in verter o ut­
pu t shows defini te lows
a nd highs to keep the fl ip­
fl ops se t inversel y at high
and low as needed.

Between the switch and
the inverters is a d iode
matrix with some 1 30

1 N91 4 e q uivalents so l­
dered to it. After wiring the
board , I a m convinced th at
it takes only abo ut the
same amount of time to
assemble a diode board as
it does to st ring more than
40 number 30 wi res
through and/or around 7
toroids. The work goes fast
if you do three things . Fi rst,
have your board set up for
easy work. Second, check
each diode with an o hm­
meter before sol de ring .
Third, check the diodes fo r
e ac h lette r immed iatel y
afte r so lde ring.

The second and th ird
c ho res a re qu ickl y ac­
complished, bu t are essen­
tia l. Toss out any diodes
that do not show a very
large difference between
forward and reverse bias.
leakage can create erratic
keying . These precautions
provided perfect fi rst-time
operation of the code
typewriter, so I am unsure
what the consequences of
a leaky diode might be.
However, in a commercial­
ly made keyer, one suc h
diode prov ided do ts tha t
somet imes became dashes,
much to the c hag rin of
those t rying to copy me .
Fi nd ing the problem cost
m e sev e ra l hour s o f
hunting .

Setti ng up t he d iode
matrix board is not dif­
ficult. Those who like to
etch ci rcu it boards can set
up 44 thin line s on o ne side
and seven broad lines on
the other. The inve rte r
ends of the diodes can pass
throug h holes between
pairs of thin lines, and
emerge in the midd le of a
broad line o n t he reverse
side. Othe r met hods are
equally possible . I had ac­
cess to clea r plast ic wi th
coppe r li nes permanently
bo nded to it. The reverse
s ide wa s s t ic ky, a nd
ad hered perfectly to perf­
board (.100 x .100 hole
spac ing). A fo ur by seve n
inch board allowed all 44
letter line s to fit t he le ngth,
while transverse lines were
run ac ross the back. To

keep d iodes weII sepa­
rated, I used three li nes per
inve rter, wired in parall el.
For keys like ze ro, which
need six diodes, the spac­
ing made assembly a nd
any future se rvici ng a mat­
ter of ease. Diodes are
mou nted on the 44-line
side with thei r inve rte r
leads punc tu ri ng the
plast ic to pass through a
perf to the othe r side. The
44 leads to the keyboard
make a dandy hinge (if not
flexed too often), and the
matrix board folds back
under th e keyboard. Even
with a sheet of insulation
between boards, the matrix
adds less tha n a half-inch
depth to the keyboard.

Fig. 2 shows a d iagram of
the principles of the matrix
boa rd. Here a d rawi ng is
defi nite ly cleare r t ha n a
photo. Although much
maligned in recen t yea rs,
with the advent of PROMs
and the like , dio de­
matrices still have much to
reco mme nd them. Should
something go wrong, a re­
placement diode costs a
few cents; a replacement
PROM costs mu ch more
and c reates a muc h longer
downtime, unless one can
afford to have a spare pro­
gra mmed memory. Al so,
the diode matrix allows me
to change my mind and
revise the keying setu p in
just a few minutes; PROMs
are perm ane nt. In com­
parison to toroids, there is
not muc h to choose from,
except that diode matrices
are generally voltage-fed
devices , whereas to roid
t ra nsformers demand a
fai rly h ig h cu rrent. O f
co u rse my typew rite r
matrix requires only low
current; it may be o f use to
remember diodes fo r othe r
similar appl icat ions, whe re
curre nt is not ava il able o r
needed in large doses.

On e ham fri end ha s
c ha rac te ri zed my diode­
driven TTL keyer as a mar­
ri age between the slightly
advanced Cro-Ma gncn a nd
the very regressive Nean­
derthal. I prefer to think of
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unti l t he 7400 gate (pin 6)
has registered that some­
thing IS In the fl ip-flo ps.
Some nano seconds a re a ll
that is needed fo r thi s to
happen. No new pulse can
then interfe re with the pro­
cess ing o f the letter in pro­
gress.

SCRs have many o ther
potentia l applications fo r
voltage cont rol in d igital
ci rcuits . If the basic
operating o rder of SCRs is
remembered , they should
become as u seful and
fam iliar to hams as tran­
sis to rs and HTs.

The only ot her ci rc u it
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installi ng them backwards!
For the d iode matrix sys­
tem used here , a 15-volt
rating was plenty, and the
current demands are sma ll.
For the toroid appli cation,
as in the o rigina l Keycoder,
somewhat higher ratings
may be u se ful - say, 30
volts a t half an Am pere.
Sinc e t he diode m atri x
does not d raw much cu r­
ren t, a la rge cap ac ito r
across the a node o f the
SCR is unneeded; its va lue
sho u ld b e o n ly large
eno ugh to hold the anode
voltage d own until the gate
is cut off with a low, i.e ..

X
X
X
X
X
X
X
X
X
X
X
X

INVIf·f6

X
X
X

INV/l·17Characler
A
8
C
o
E
F
G
H
I
J
K
L
M
N
o
P
Q

R
S
T
U
V
W
X
Y
Z
1
2
3
4

5
6
7
6
9
o

?
J x

x X
A A X X
SK x X x
AS x X
Silent E X

Fig. 3. Diode matrixing table. An " X" indicates that a diode is wired from the character
line to the inverter-fIi,rflop line (lNV/Ff). Thus the proper fli,rflops are set to generate the
indica ted character.

d u c t throug h it fo r a
repeated letter.

The reason for this ex­
pl anation IS th at m an y
hams view SCRs as st range
devices. Where they will
subst itute tubes and tran­
sisto rs free ly, they fear to
try subst it ut io ns fo r un­
fa mil ia r de vice s. In the
given ci rc uit, almo st any
ho b byist-grad e SCR wi ll
work. From a package of
five from Rad io Shack ,
each having a d ifferen t cu r­
rent rating, not o ne fai led
to work properly-once I
had sorted o ut the ca t hode
a nd anode leads, and quit

it as crossbreed ing for the
best characte r istics of
both. Neande rt ha l man ,
after all, had some socially
red ee m ing cha racteristics.

Programming the m atrix
is no p roblem . The toroid
thread ing c hart provided
by WA9VGS is also a diod e
c ha r t for thi s k e ve r ,
Wherever there is a n X o n
the cha rt, run a diode be­
tween t he letter line and
the proper inverter line. For
co nve nie nce , Fig. 3 repro­
duces the c haracter gener­
ation table.

Something About SCRs
If you were to com pare

the SCR ci rcuit of Key­
coder I with the ci rcui t
used he re , you wou ld find
only one sma ll difference .
Inste ad o f a capacitor of
1 .5 uF from t he SCR anode
to ground, the va lue given
here is only .5 uf . Actua lly,
t he val ue is uncrit ical , and
anyt hing from .25 to 1 uF
will work.

The SCR circuit has one
function : to provide a
Qui ck shot of voltage
through the key and diodes
to the proper inverters, and
then to shut down. When
there is a lette r be ing pro­
cessed by the kever, pin 6
o f t he 7400 holds the SCR
gate low, inhi biting cu rren t
flow t hro ug h the d iode.
However, a low o n t he gate
will no t cut off cu rrent
flow un less the vo ltage o n
the anode also drops below
minimum. The res istor in
the 5-volt line, and the
capacitor to grou nd (10k
and .5 uF res pe c t ivel y).
allow the voltage o n the
anode to dro p as a key
sw itc h is closed, thus cut­
ti ng off the SCR when its
ga te goes lo w . As the
capaci tor re charges, the
low gate prevents the SCR
from co nd uct ing unt il the
keyboard clears, at whic h
time pin 6 on the 7400 a nd
the gate go high; then the
SCR has an o pen gate and
fu ll voltage, re ad y for
another key to be struck. If
t he same key has been held
closed, the SCR -will con-
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WILSON SYSTEMS, INC. presents
the SYSTEM 36

•

• -
•

•

• -
•

A trap loaded antenna that performs l ike a monobander!

That' s t he character istic o f th is six element three ba nd beam .
Through t he use of wide spacing and interlacing o f e lemen ts,
the fo llowi ng is possible : th ree act ive elements on 20, th ree
act ive elements o n 15. and four active elements on 10 me­
ters . No need to run separate coax feed lines fo r each band ,

as the bandswitch ing is au tomatically m ade via th e High·Q
Wi lson traps. Designed to ha nd le the max imu m lega l power.
the traps are capped at each end to provide a weat her-proof
seal aga inst ra in and du st. The special H igh -a traps are the
st ro ngest a va ilable in the industry today .

Wind load ing fl 80 mp h . . 21 5 res.
Max imum wind su rvin l . . 100 mph
Feed method Coax ,al Balun
Assembled wei ght {app rox . 53 Ills.
Sh ipping weig ht {ap prox ,l . 62 n».

----------- - - - SPECI F ICA TIONS-------------­
Boom lO.O. >t l ength ) .. 2" ~ 24'2 W '
No. of elem ents.•.... . 6
Longest etemen e 28'2%"
Tu rning radi us 18'6 "
Maximum man diame ler . 2"
Su rface area 8. 6 sq. h .

Sand MHz 14·2 1·28
Maximum po wer input . Leua l Io mit
Gain {dSd l. Up to 9 dB
VSWR @ reso nance 1.3 :1
Impedance 50 n
F/S r1t io 20 d B or better

Compare the SY-36 with others • • •

•~_BRA NO_

CC

~;~====:::l_WI LSO N_
:: SYSTEMS

Compare the size and strength of th e boom
to ele ment clamps . See wh o offers the largest
and heaviest duty . Wh ich would you prefer?

Wilson Systems traps o ffer a la rger d iameter
tr ap co il and a larger outs ide housing,

giving exce llent Q an d power capabi li ties.

CALL
FACTORY DIRECT
1-800-634-6898

.". W33

4286 S . PolariS Ave.. Las Veqas. Nevada 891 03
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WILSON MONO-BAND BEAMS

-

-
-

,

THE ALL NEW
5 ELEMENT 20 METER BEAM

M520A

The Wilson Beta -match o ffe rs the abili t y to ad ­
just the te rminat ing impedance that is far su­
per ior to the other match ing methods incl uding
the Gam ma match and other Beta-m atches. As
this method of match ing req uires a balanced
line it will be necessary to use a 1:1 balu n, or
R F choke, for the most effic ien t use of the HF
Monobanders .

The W ilson M onobanders are the perfect
an swer to the Ham who wants to stack an­
tennas for maximum uti liza tion of space and
gain. They offer the most economical
method to have more antenna for less
money w ith better ga in and m aximum
strengt h. O rder yours today and see w hy the
serious D Xers are ru nning up that impressive
sco re in contests and num ber of countries
worked .

W ilson ', Bete m e tc h offer,
m aximum power transfe r .

SPECIFICATIONS

At last, th e antenn as that you have been wa iting fo r are here! The top qualit y , optim um spaced, and newest designed mono­
banders. The Wilson Systems' new Mono band beams are the latest in modern design and incorporate the latest in design
princip les ut il iz ing some of th e st rongest materials available . Th rough t he select use of the current production of aluminum
and the new boom to element pla tes. the Wilson Systems ' antennas will stay up when others are fal ling down due to heavy ice
loading o r st ro ng wi nds. Note t he following fe atures :
1. Taper Swaged Elements - The taper swaged elements provide st re ngt h where it cou nts and lowers the w ind loa di ng more

eff ic iently than the co nventio nal method of telescop ing elements of d ifferent sizes.
2. Mounting Plates - Element to Boom - The new formed alu minum p lates provide the strongest method of mount ing the

elements to th e boom that is available in the ent ire market toda y. No longer will the elements t ilt o ut o f li ne if a b ird
should land on one end o f the element .

3. Mounting Plates - Boom to Mast - Rugged
1/4 " th ick alumi num plates are used in
combinat io n with sturdy If-bol ts and sadd les
for superior clampi ng power .

4 . Holes - There are no hole s drill ed in the el­
ements o f the Wi lso n HF Monobanders. The
careful attentio n given to the design has
made it possible to el iminate th is require.
men t as the use of holes adds an uoneccess­
a ry weak po int to the antenna boom.

With the Wilson Beta -match method , it is a " set
it and forget it" process. You can now assemble
the antenna on the ground, and using the guide­
li nes fro m the detailed inst ructio n manual , ad ­
just the tun ing of the Beta-match so that it will
remain se t when raised to the to p of the tower .

Gai n FIB - l o ngest B~m B.~ Turning Wi_,~.~ . ~IT ~-M adill - ' 0- \/$W~ e ,.- Matching l _ .." ,- e llO:T" Klm u --Om 'B' R-' io
,...... -- Elemen t 0.0 . Length Rad ius lSe ft.1 llbo. Mest- Il k l

M520A 20 11 .5 25 dB 500 KH~ 1. I ,1 50n Beta 5 36'6" '" 34'2Yi" 25'1" B,' m ," 68

M420A 20 10.0 " 'B 500 KH~ 1.1 , I 50n B.~
, 36'6" '" 26'0" 276 " 7,. lB. ," 50

M515A 15 12.0 "'B 400 KHz 1.1: I 50n Beta 5 25'3" a' 26 '0" 11'6" 4,' 10 7 a' 41

M4 15A 15 10.0 " ' B 400 KH~ 1.1 : I 50n Be ta 4 24' 2Yi " a- 17'0" 14 '11 " 3,1 54 '" zs
M510A 10 12.0 25 d B 1.5 MHz 1.1 ,1 50n B.~ 5 l B'6" '" 26'0" 16 '0" 'B 72 ," 3.
M410A 10 10.0 25 dB 1.5 MH~ 1.1: 1 50 n ..~ , lB'3" e- 12'11 " 11 '3" 1,4 J6 '" 20

CALL IrJOD'f!!k§R!tFACTORY DIRECT
1-800-634-6898 4286 S. P"I • • " A • • .. l .. v."••. Nn .d. 891 0 3

P". .. . n O ",.. ,h••""",,,, bJK' , .. . h o_ .." ...... , _ _ .
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6 METER BEAMS . . .

Model M68

8 elements W . I · 0 - E spaced on • L - 0 - N • G 3 7' boom . . . for mcse long haul5
to JA and V K lan d! Ch oose 4 , 6 o r 8 elemen15 to put you in the ac tion o n six
meters.

51'£ elf leA T'O,",S Io100£ L .,.y UOD~ L Ml;ti M O D ! L ""'"
Bond M H. .. .. ..
Mu ",,~mP_'_ ' ••• ... ...
(la;n (d B) 13.6 13 .0 ".\' SW A 1• • ' .......-. I . 1 ,1 I . 1 ,1 I .' : I,m_ anc:. so <>I>m. 50 oI>m. .._.
FfIJ R. ti o IdB, ~ ~ ~

Boom 10.0 . • l"' ~""" 2",.. l l'1i " 2". 25" " 1!lo .. . 11 ·6..
• 36' 10"

N o . £ I. m . ...to • • •l ",,_. EIarn_, 1Ft.! 9'B" 9'B " 9'8"
Tu", ,~ Ra<liu, (F,.1 111'0 " 13'10" 7'1\"
M..' O~.'" 2'''0.0 . a- o.c. , ,, .. D.O._0_

T " to I ll. " 0 .0. rD.D . 1)0" D .O.
"''''_ Ill ,... (Sq. Fl.l .. ., ,.
W_ Load"'ll _ IO _ ,..

'" "_ _ .....1. Appro• . ~ ,~ ~~ ,, ~

$h....... ....,.._~... m~ 31 1100- ,, ~- ...- .. G_
G_ _

"--
P RICE _M

S!>4 .5l!> IOn ¥.>

SPEClf'CAno~

I",p. d _

."
1...· I 48 MIol.".l _ tto.. 1.2 : Ia.__

50 ...."'. NI_,
I " 0.0 . • S'."L.

ec-
•3 .5Ibo.

8.5 11>1.
~..

'IIUS

, ,,,.," MH.
13.1 d B

L.. til.. 1.2 : I
__ h nd

so-.. ......­
•1" 0 ,0 . • 10·CY'L .

• c -
••Sib•.

B lbo.
~..

524 ,95

M211

p-----------------------------------------------------_.I WILSON SYSTEMS, INC. - 4286 S. Polaris FACTORY DIRECT Toll -Free Order Number :

" t,.. V. .... NV '9103 - '702173s-7401 ORDER BLANK 1-800-634-6898 I

WILSON SYSTEMS ANTENNAS WILSON S YSTEMS TOWERS I

"'" ..... o..c..ption Shippin9 "'.. "'". ModO Oftc,iplJon Shipptn, P,i<:e

SY33 3 EI• . T, ibandef 10' 10 . 15 . 20 Mu s. U"' $ 139.95 TT -45A f"",stand'n 4 5 ' Tubu la, T.-r TR UCK $249.95

SY36 6 Ele. T,ibander fa , 10, 15, 20 Mm. U"' 189 95 RB -45A Rotat ing Base 10' TT-45A w/tilt ave, leatu,,, TRUCK 139.95

WY ·1A Trap Yenica l fa , 10, 15 , 20. 40 Mu s U"' 44 .95 f B-45A f ixed Base for TT-45A w/ti lt 0"0" tu tu," TRUCK 9995

GR-l Gro und Radia ls fo. WV·l A U"' 9 .95 MT -61A freestandin g 6 1' TUbu la , To..... ' TR UCK 449.95

M·520A 5 EI.m"nn on 20 Mus. TRUCK 209.95 RB-61A ROlat ing Sne 10 ' MT -61A W/1I1 1 0 .....' leatu , TRUCK 199.95

M-420A 4 Eleme'''' on 20 Ml'1. U"' 139 .95 f S-61A f ,xed B_ 10 ' MT-6 1A wl t ilt 0 ....' leatu,e TRUCK 1::>9 .95

M-515A 5 EI,"""", IS on 15 MI... U"' 119 .95 NOTE:
M-415A 4 E_ nrs On 15 Mt<5. U"' 1995 On Coax,••nd Ro to r ClIb"' , m,n,mum orde< it 100 ft . and in SO' multip",.

M·510A 5 e ............ ts on 10 Mt... U"' .. .. P,rc... and _,locations subjKt to changoo wllhO<Jt nOt_.
N,ne IY 0.., L,m ired W.,anty. All P,oducu fOB Las Vl!9M. Nev_

M 410A 4 E............ ts on 10 MI... U"S .. .. PRICE S EffECTIVE NOV. 1. 19 19

WM-62 Mobi le Anlenn. 518Aon2. 1/4;\on6 U"S 19 95 ----------------------------------------
M·B6 8 Element. On 6 Mu s . U"' .... N e vada Res idents A dd Sale s T a x

M-66A 6 Elements on 6 Mu •• U"' 54 .95 Sh ip C .O .D. 0 C heck e nclosed 0 C harge t o Visa 0 M/C 0
M46 4 Elements on 6 M" . U"' 21.95 Card _ Expires
M·112 11 Element. on 2 Mu s. U"' 29 .95

M·9 2 9 Elements on 2 MI" . U"' 24 .95
Bank _ S ignatu re

M·]2 1 Elements o n 2 MI". U"' 19 .95

ACCESSORI ES Please Print

HD·73 AII ,. ""e Heavy Du.y ROlO' U"' 109 95 Na m e P h o n e

RC-SC 81C Ro.o r Cable u"S , 2/1t S t reet

RG-8U RG-8U fo;om-UII' . Flex ,ble Coaxoa/ C ity Stale Z ip
Cable 38 st'and Cen tll< condvc t Of , 1~ U"' 21/1. ___~ ....__, 10<_ __' _ _ ,
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B

Model 545 S eries 8 OMNI-A $949
Model 546 Series 8 OMNI-D $1119

Experience the uncrowded wo rld o f OMNil
SERIES B. See your TEN-TEC dealer or wrlle fo r fuD
d etails.

Choke o f readouts -OMNI·A for analog dial or
O MNI·D for digi tal dial; BUlh-in VOX and PTT
fa dli tles; Selectable Break-in. Instant or delayed
receiver muting; Dual-Range Receiver Offset tun­
Ing. ~5 k Hz o r :to.5 kHz; Wide O verl oad
Capab llitiei. dynamic range typicaUy exceeds 90 dB
and a PIN diocle swilched 18 -dB attenuarcr is also
Included Phone Patch Interface J acks; AdjU5teb&rr
AlC ; Adjustable Sidetone; Exceptional M l\$hJvtry.
200 Watts inpul 10 fi nal with tun warranty on 6na1
transistors for 6rst yea r. pro-rata for 5 years; 100'"
Duty Cycle lor RTIY, SSlV or sustained hard usage;
12 VDC Orcutby for mobile use. e xternal supplies
lor 1171220 VAC operation; Front Panel MkTo­
phone and Key Jacks; Bulh-in 25 Uh Calibra tor In
analog dial model; Zero-Beat Swhch; " S " ' S WR
Mfter. Dual S pea kers; Plug-In Circu it Board.;
Funct ional S tylin g . b lack textured vinyl ove r
aluminum "damshen" case. complementaIy nonre­
nective wann dark metal front panel; Compkote
Sh~ld lng; Eas leT-to-use size: 534"h x 1414"w II

14"d; Full Option&.: Model 645 Kever $85; Model
243 Re mole vro $139; Model 252MO matching AC
p:lWE!r wpply $139; Model 248 Noise Bl"nker $49;
Model 21"1500 Hz S-pole Ctystall...adder CW Alter
$55; Model 218 1.8 kHz S-pole Crystal Ladder SSB
Alter 555;
OMNI owners note: Your OMNI can be converted to
a SERI ES B model at the factory for just $50 (plus $5
for packing and shipping). The notch 6lter replaces
your p resent squelch control and p rovision Is made
for the two addluonal optional filters; a partial panel
with new nome nclature Is provided. Contact us for
details.

NOTCH FILTER PERFORMANCE
ADJUSTED TO 1 kHz POINT.

"
"
M

" ~

"+-+
~

"
" ~~ '+ --1

11.. ....' I U_,u. ' Ol'
l'o.---'"ST'-_

1_ 1'_ I '
12'0 ~~ -c.-----+--
. ... 0If3 .'.'

OMNI 'SERIES B I·F RESPONSES
WITH STANDARD AND
OPTIONAL FILTERS.

••
"r ~I ".10 ' 1~+ J'1-++-

'liIfiy~.~~:r.~~l·'~~
EXPORT,5115 ll NOOlN AVE, CMle.o.GO, Il l,~

The new OMNIjSERIES 8 makes today' , bands
seem Jess crowded. By olfning a new I-I selection
that provides up to 16 poles of filtering for superior
selecUvfty. And a new Notch Fther to remove
QRM. No other amaleur tran~iveT we know of
out.performs it.

NEW J-F RESPONSE SELECTION. OMNI comes
equipped with an excellent s.pole 2.4 kt-k crystlll
ladder 1· ( filler which is highly salisfactoly In normal
conditions. But when the going gets rough, the new
OMNl/sERJES B, with optional filters installed, pre­
vtdes two <JdditionaJ spedal purpose I·' responses.

The 1.8 kHz crystal ladder filler transforms an
unreadable sse s!gn.al ln heavy QRM Into one that
getS the~ through. The 0.5 kHz 8-poIe fiher
provides extremely sleep and deep skirts 10 the CW
passband window which effectively blocks out even
the very strong adjacent signals.

&th of these filters can be front-pene! switched in
series with the sta ndard filter 10 provide up 10 16 poles
of filtering lor near-ulumate selectMty. In addition. the
s tandard CW active audio filters have three
bandwidths 1450, 300. and 150 Hz) 10 give even
further attenuation to adjacent Signals, In effect.
O MNI/SERIES B has Six selectivity curves-three lor
SSB and lhree lor CWO ThaI's true stare-of-the -art
selectivity.

NEW NOTCH FILTER. A va riable frequency no tch
filter In OMNIISERIES B Is placed Inslde the AGC
loop 10 dminate In terfering carriers a nd CW signals
withoul affecting received ~ignals . Attenuation is more
than 8 "S" uni ts (over 50 d b) lor a ny lrequency
between 0.2 kHz and 3,5 kHz.

OMNIJSERIES B RETAINS All THE
FEATURES THAT MADE IT FAMOUS.
All sohd-stete: 160-10 meters plus convertible 10
MHz and AUX band positions; Broadband design lor
band cha nging with out tuneup . without danger;
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Heathkit"service is at the other end.

(616) 982-3296

Heathkit Service Techs know their stuff and
you can count on them for answers on any
Heathkit HAM gear. Most problems can be
solved right over the phone. Those that re­
quire hands-on service can be brought to
one of the 55 Heathkit Electronic Centers
throughout the Ll.S, or sent in to the Heath­
kit factory. Either way, you'll find reliab le,
experienced people who know what they' re
doing. And that 's a very good reason to con-

WA8ZVO

sider Heathkit when you're considering
amateur radio gear.

free catalog
For all the newest in Heathkit Amateur
Radio, send for the latest, free Heathkit
Catalog. It's loaded with nearly 400 exciting
kits for your home, work or pleasure. Send
fo r yours today or pick one up at your
Heathkit Electronic Center.

Heathkit®
Heath Company, Dept. 122-590, Benton Harbor, MI 49022

Heathkit Products are also sold at Heathkit Electronic Centers
(Un its of Schlumberger Products Corp. ) in major cities throughout the U.S.

See your white pages.

AM·l97
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Fig. 2. Ceos ta tionary Setettite System Parameters. W ith the
exception of some Russian RADUGA-series geostationary
satellites, this data pertains to all operating satellites in
this service providing television relay.

"Transponder 23 on SATe OM F2, u tiliZed to relay televis ion
programming to Alaskan Bush Termina ls, uses a split- (half.)
transponder format; all lNTELSAT transponders carry ing video
al so uti lize a split. (ha lf t ransponder working) format.
•• Aura l subcemera for INTEL$AT and transponder 23 on SAT·
COM F2 ma y not be on the same transponder as the video.

c o m p le te ly in several
hours . Because the Earth is
spinning on its own axis at
the same time the satell ite
is circling the Earth, a low­
orbit satellite crosses over
different regions of Earth
with each " pass" -a fact
well known to OSCAR
buffs .

Perhaps the next most­
commonly utilized sate l­
lite is the Earth's moon, a
"satellite" first used fo r
communica t ions in 1946
by a US Army communica­
tions team, with equip­
ment originally co nce ived
in the closing years o f
World War II. Amateur use
of this particular satell ite
was p ioneere d in 1953
when moon ec hoes were
fi rst successfu lly rece ived
on the 144-MHz amateur
band.

In our 1979 world o f
sophisti cated ro cket­
launched ac tive satell ites,
one may have some d iffi­
culty incl ud ing the moo n
in our discussion of satel­
lite communications, but it
fits the mold no ne the less.
In fac t, the use o f a passive
relay device (the moon or
simila rly passive o b ject)
co ntinued to spark interest
in the sc ie nt ific communi­
ty up through 1963. In
1957, the moon was first
utilized for passive relay of
two-way vo ice comm unica­
tions. In August o f 1960, a
NASA-launched ba lloon sat­
e ll ite some 30 meters in d i­
ameter achieved a 1,6()(}km
elevatio n orbit, producing
the first satellite rel ay of
both telephone and tele­
v is io n c o m m un ic a t ions
(ECHO I). Even as late as
May, 1963, MIT (in coopera­
tion with NASA) launched
a no the r type of passive
rel ay sa tellite: The West
Ford Project put into space
approximately 400,000,000
"d ipo les" (thin stra nds o f
refl ective ma terial ). ECHO
I pro vided NASA, Bell
labs, a nd the Ca lifornia Jet
Propu lsion l a bs with the
opportunity to test 1- a nd
2.5-GHz FM transmissio ns

(telephone and televisio n)
by dir ecting high-power
t ra nsm itte rs and la rge
parabo lic antennas at the
mid-range (he ight) of the
eleva ted passive reflector. A
mea sure o f success was
achieved , while the mu lt i­
mill ion-dipole West Fo rd
Project wa s far le ss suc­
cessfu l.

Yet a third form of sa tel­
lite had been launched in
1957 by the Ru ss ian s .
SPUTNIK I wa s a low-orbit­
ing sa tellite with its own
se lf-c o n ta ine d c a ps u le
message o n board . As the
sate ll ite c ircl ed the globe it
transmitted the Mo rse mes­
sage " Hi" over a nd ove r.
The fa ct that it had been
progra mmed to transmit in
Internat ional Mo rse code
and in English was not los t
o n a nx iou s Ame r ica n
defe nse a nd security per­
so nne l.

The mold c rea ted by
SPUTNIK a c tu all y con­
tinued fo r seve ra l yea rs.
The United States rushed a
sa te ll ite into lo w o rb it in
December, 1958 (SCORE, a
US Ai r Force experi me ntal
sa te ll it e ), w ith a ta pe ­
recorded Pres idential mes­
sa ge o n board - just in
time for the holiday sea­
son.

The fi rst use of active
e lec t ro n ics o n boa rd a
sate llite ca me in October,
1960, when the US Army
launched CO URIER 1 B, a
sate ll ite th at achieved a
maximum a lt itude of 1,000
km, and wa s o utfitted with
high-speed magnetic ta pe
equipment. CO URIER wa s
ca pable of be ing ground­
loaded with vo ice a nd
o the r co mmunica tions as it
passed o ve r o ne re mote
loc a tio n, sto ring the da ta,
and then releasing it o n
co mmand from a second
earthbo und terminal. This
was hardly re al-time co m­
muni catio ns, but it did fill
both scientifi c and pol iti­
ca l needs of that e ra.

Anothe r type of low­
o rb it " f irst" also happened
back in 1960. In April of

Upl ink frequency range
Downlink frequency range
Mod ula tion

Bandwidth per transponder
Peak deviation
Top of video baseband
Aural subcarrie r frequency
Deviat ion o f subcarr ler
Top of audio baseband
Channelization

Typical (f ree) space loss
Typical EIRP

Polarization

that yea r, NASA launched
the first mete orol og ical
obse rvatio n sat e llite
(T1 RO S I) at a 700-km
e levation. This weather sat­
ellit e o pe ra te d lon g
eno ugh to transm it back to
Earth mo re than 22,000
meteorol ogica l pictu res in
abou t a two-mon th period.
While th is sa tellite was
generall y capa ble of what
would today be ca ll ed low­
re sol ut ion pi ctures, it
no nethe less did a ttrac t the
inte res t of the general pub­
lic when an inventive jour­
nalist c a lled it " the world's
first spy in the sky." And
that message was hard ly
lost o n defense and securi­
ty planners worldwide .

During most of the late
50s a nd ea rl y 60s, co m­
municat ion via satelli tes
wa s done in the lower VHF
range o r even the HF range .
SPUTNIK I be at aga inst

5.9 to 6.4 GHz
3.7 to 4.2 GHz
FM video wit h FM subcarrier
aud io
36 MHz·
10.75 MHZ·
4.2 MHz
6.8 MHz (6.2 MHz)'"
75 kHz
15 kHz
W ESTAR, ANI K, verlical on
SATe OM -40-MHz wide, each in
even steps with transponder "
3700-3740; horizontal on SAT­
COM Interleaved, with transpon­
der 2 at 3720-3760.
196 dB
37 d BW WESTAR on boreslght;
36 d BW SATCOM on boresight;
36 dBW AN IK on boresigh l. IN·
TELSAT, 22 dBW global beam, 26
dBW hemispher ical beam, and
29 d BW spot beam.
W ESTAR, AN IK - Ilnear horizon­
tal; SATCOM, CQMSTAR - linear,
ho r i zo n t a l , and verti ca l ;
INTELSAT-crrcuter (either sense).

WWV' s 20-M Hz ass ign­
ment, SCORE sent a Presi­
de ntia l greeting via VHF,
and Tl RO S transm itte d
cloud-cover and land mass
bl a c k-and-white pi ctures
via a frequency range just
below our amateur two­
meter band . All of th is was
des tined to c ha nge whe n
our fourth type of sate llite
wa s first launched in Ju ly,
1963. The magic word wa s
"geos ta tiona ry."

O ur OSCA R and other
low-orb it satellites provide
a usefu l communications
re lay la rge ly because they
are predi ctable . O nce the
parame ters o f the la unch
are known (i.e. , the intend­
ed altit ude and incl ination ,
o r a ngle of tra jec to ry), te le­
metering from the " bird"
allows ground control sta­
tions associated with the
la unch to calcula te with a
high degree of prec ision
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Name
1-IV·F3
1·IV-F4
1·IV·F5
1·IV-F8
1-IV·F1
1-IV·F2
1·IV-F7

1·IVA·Fl
1·IVA·F2
1·IVA·F4
1-IVA-F3
1·IVA·F6

to OSCAR seem ta me.
In o ur seco nd family we

have "domest ic sate lli tes,"
those intended fo r and !j..
censed fo r operation with­
in the bo rders of a single
nation . Under internat ion al
ag ree men ts re a ched In
1970 and 1971 , the eq ua to­
rial sa te ll it e " be lt" ha s
bee n brok en in t o an
" assignme nt table" where
certai n locat ions above the
eq ua tor are rese rved for
IN TEl SAT-c! a s s bi rds
while othe r locatio ns are
set as ide for operat ion of
domestic o r non-I NTElSAT
sate llites . These locations
are speci fied in te rms of the
prime merid ian (0 degrees,
o r Greenwic h), a nd t he

eq uatoria l region (fro m 70
degrees west - roughly due
so uth of Boston-to 135
degrees west - roughly due
so uth of Sitka , Alaska) are
set aside fo r sate llite park­
mg of birds intended to
serve North America. With­
in that arc there are pres­
ently 10 US and Ca nadia n
sate llites in operat ion. The
arc has been c hose n to e n­
su re that a sate ll ite pa rked
at eithe r e nd of the arc can
still see a ll o r the ma jority
of the North American
landma ss. Remember, just
as with OSCAR, the reli­
able coverage of suc h
sate ll ite s is li mited to those
porti on s of t he Earth
whe re line-of-sight contact

Key
No.

t
2
3
4
5
6
7
B
9
'0

28 29 30
15 183 287
MARISAT

1 2 3
'76 '76 '76
CO MSAT

GENERAL
P P S

longitude
l OW)

34.5
181
300
186

298.6
4,

24.5
29.5
19.5
297
300

MARINE SATElliTES
31 32 33 34
140 261 15
AT S EKRAN SIRIC

6 1 2
'74 '76 '76 '77

NASA USSR ITA LY
E DOM E

(SIBERIA)

INTELSAT SATELLITES

Year
Launched

1971
1972
1972
1974
1975
1971
1973
1975
1976
1977
1978
1978

3536
230 225
ETS CS

2
'77 '77

JAPAN
E E

service
Status

Secondary
Reserve
Reserve
Pr imary
Pr imary
Rese rve

Secondary
Primary
Reserve
Reserve
Primary
Reserve

DOMESTIC SATElLITES
Key No. 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Long. ( -W) 114 109104 99 123.5 135 119 128 95 116 277 283 280 325 275 311 11.5
Name ANIK·A WESTAR SATCOM CO MSTAR PALAPA STAT SIONAR SY MPHONIE

3 2 , 1 2 1 2 1 2 CTS 1 2 , 2 3 , 2
Year
Launched '75 '73 '72 '74 '74 '75 '76 '76 '76 '76 '77 '76 '75 '76 '76 '74 '75
Org. or TELESAT WESTERN ATII CANADA INDO- FRANCE!
Country CANADA UNION RCA GTE - USA NESI A USSR W. GERM.
service P S R S P S P P S E S P DOMESTIC E E
Status & FOREIG N

Note: P indicates primary operating eeteuue. S - secondary, R - rescue, and E - experimental.

, ~.~---.. ' ..
'.-,--
~-­(J

,-

-r!.:!1:~:~' -
>

-
•_.

Fig. 3. Geostationary satellites and their locations. Equatorial parking locations o f INTH SA T and domestic satellites
providing television (plus voice and data) communications circuits are sho wn. Maritime satellites (which do not provide
video services) are also shown because o f high interes t in their operation.
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Photo A. " Nc vost i" or Russian news broadcast as received
on an early model C8AKQ receive system w ith an 8-foo t
parabolic antenna. At the time this photo was taken, Birkill
estimated his system receiver noise figu re at about 3.8 dB
(400 degrees Kelvin). He is w ithin the 29-dBW con tour
from STATSIO NAR. The sa tellite broadcasts on 3.89 GHz,
well within the worldwide 3.7- to -I.2-CHz downlink range.

Photo B. PTL ( rransponder 2) is one o f three full-t ime
rel igious channels on the RCA SA TeOM Fl sa telli te.

•

3) Three separate full­
time famil y/rel igion chan ­
nels incl uding PH, CBN,
a nd Trinity Bro adcast ing's
KTBNI

4) A 13-hour per d ay
Child ren's Te levision Net­
work ca lled Nickelodeon.
crea ted by the corporate
fami ly at Warne r Brot hers?

5) Over 1,000 hou rs pe r
yea r of live sport ing events
from Madison Square Gar­
d e n in New Yo rk, p lu s
No tre Dam e b aske tball ,
Penn Sta te college foot­
ba ll, and mo re ?

6) A twenty-fo ur-ho ur­
per-day (I) all-sports chan­
ne l?

7) A twenty-fou r-hour
pe r d ay st ill-frame video
news c hanne l with accom­
panying aud io from United
Press Interna tio na l?

Too much tel evisio n you
say? Well, tha t's but the
serv ice list (early in 1979,
and it grows monthly) on
bu t a si ngle domest ic
satelli te se rvi ng North
America . There a re a tota l
of ten such satellites w ith
more tha n 40 such cha n­
nel s now in o pe ra tio n if
you sum t he video pro­
gra mmed services o n the
satellites serving the US
and Canada .

The United States has
followed a u nique policy

this satellite (99 degrees
east). it has a line-of-sight
sit uat io n to po rti ons o f
we st ern Alaska and the
Pa c ific, inc lud ing Gua m.
Although the antenna is
s u p posed to b e " b o re­
sighted " o n the UA9/UAO
re gio n, a mateu r experi­
me nte rs as fa r east a nd
south as Rhodesia re port
re ce ption from this powe r­
ful UHF-reg ion television
sa tellite.

The US Domestic System
By now, you m ay be get­

ting the ge ne ra l idea that
rece pt ion of geostat ionary
sa te llites by amateur-con­
st ructed termi nal s offers a
certa in fascina tion . This
may be the u ndersta te­
me nt o f the year!

Fo r exam ple, how wou ld
you like to have access (via
sa te ll ite) to aff o f t he
fo llow ing in you r o w n
home?

1) Four of the nation's
to p independent television
stations. suc h as Chicago's
WGN, San Francisco/O ak­
lan d ' s KT VU, At la n ta ' s
WTCC, and NYC's WOR?

2) Five sep a ra te pay
ca ble se rv ice s, incl udi ng
HBO (Home Bo x Office),
SHOW TlME . FANFA RE.
HTN (Home The ater Net­
work), and Warner's STAR
CHANNEl?

been lau nched by the Rus­
sia ns, and o ne of the ad­
vantages o f th is a pproach
is that there is coverage
over the north po lar re­
gions, something not possi­
ble with equatoria l geosta­
tiona ry sate llites. In 1975
t he Ru ssi a n s launc h e d
t hei r firs t ge o s tationa ry
sa te llite (STATSrONAR) in
the now-cl assic J NT ElSAT
forma t. In the STA TS IO­
NAR series a re two sep­
arate types of sa tellites :
RADUGA, which is intend­
ed fo r both domestic a nd
international te lephone,
data, a nd te le vision relay,
a nd EKRAN. which is a
d irec t-to- t he-ho m e UHF­
reg ion bro adcasti ng sate l­
lite . EKRAN o pera tes a t a
much lower downlink fre­
quency tha n othe r te le­
vis ion-o riented sate llites; a
ce nte r frequency of 71 4
MHz (inside t he US UHF
televis io n ba nd, o r ,
roughly. UHF c hannel 54).
The o nboa rd transmitter
and a ntenna sys tem c rea te
a ve ry powerfu l ground
leve l signa l. suc h that sim­
ple yagi antennas prov ide
fi rs t-cl ass te levis io n t o
Siberia and o ther portions
of fa r eastern Russia . Be­
c ause of the location of

experimenti ng with leasi ng
sa tellite cha nne l space to
o ther nea rby nat ions, a nd
te levisio n fo r the Phili p­
pines, Brunei. a nd o ther
neighboring count ries is
re layed via PAlAPA birds
on a regula r bas is.

Russia 's domestic satel ­
lites don 't q u ite fit the
mold of the ba la nce of the
wo rl d . The Russians first
lau nched a domesti c sa tel­
lite system in 1965. The
first Russian satellite was
lau nched p rior to the time
the Russ ians had the capa­
bility to launc h a heavy
payload (2,200 pounds) in­
to a geostat iona ry o rb it. So
MO l NIYA I ("lightning")
was la unc hed into an in­
cli ned, highl y-ell ipt ical o r­
bit (see Fig. 4). This is a
12-hou r o rb it period with
an apogee such that for ap­
proximately 8 hours per
day the MOlN IYA bird ap­
pears to stand al most still
with reference to Earth . By
placi ng three sa te llites in
the ring t he Russians t hu s
ac h ieve d m an y o f the
benefits o f geos ta tio na ry
o rb it withou t the precise
o rbiti ng e qui p me n t o r
lau nch power requi red fo r
such a launch. More than
40 such satellites have
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WESTAR I (US domestic, 99 degrees west)

SATCOM F2 (US domestic, 119 degrees west)

Table 1. US/Canadian Domes tic SateJl ite Channel Usage.
Transponder assignments are not governed or made by the
FCC (or DOC); they are subjec t to the engineering require­
ments of the various sa tellite opera tors.

SATCOM F1 (US domestic, 135 degrees west)

Type 01 Video
KTVU, San Francisco (independent)
PTL-Pra ise The l ord (religion)
WGN, Chicago (independent)
Star channel (east-coast and early west-coas t
feed)
WTCG, At lanta (independent)
ESP (New England reg ional sports)
CBN-Christian Broadcasting Network (reli­
gion)
Madison Square Garden Events (sports)
Showtime (wes t-coast feed)
Warner Nickelodeon Child ren's Network
Showtime (east-coast feed)
KTBN - Tr inity Broadcast ing (Corona religious
channel)
Fan fare (and shared feed for Holiday Inns of
America)
WDR, New York (independent)
Reuters New Service
Modern Motion Pic ture Services, Penn State
Sports
SPN (movies, sports)
HBD (west-coast leed)
HBD Family Channel (" Take Two" )
HBD (eas t-coast feed)

16

9
10
11
12
13

6
7
6

17
18
20

21
22
23
24

Transponder
1
2
3
5

ANIK III (Canadian domestic, 109 degrees west)

Type of Video
Contract video, sports, and news
NBC pre-network feeds
Contract video, sports, and news
Cont ract video, sports, and news
Cont ract video, sports, and news
Contract video, sports, and new!':
Contract video, sports , and news
Alaskan Bush Terminal Video, neu-traneoonder
format

Type of Video
Cont ract video, sports, and news (networks)
Con tract video, sports, and news (networks)
Contract video, sports, and news (networks)
PBS video (primarily eastern ti me zone)
PBS video (primarily central/mountain zones)
PBS video (primari ly pacific l ime zone)
Contract and PBS video

Transponder
4
6
10
16
16
20
22
23

Transponder
1
2
6
8
9

11
12

WESTAR II (US domestic, 123.5 degrees west)

Transponder
1
4
7

12

Type of Video
WDR·TV, New York City (independent)
WGN-TV, Chicago (independent)
Spanish International Network (SIN)
Mexico City
KTTV, Los Angeles (independent)

video,

Transponder
4
8

10

12

Type of Video
CBC pre-network feeds, occasional use
CBC French·language television, 16 hours per
day
CBC Engli sh·language television, 18 hours per
day
CSC English television, northern TV service, 16
hours per day

and horizonta l downlink .
And they ge t away with this
dual-po la rizat ion format
inside the same SOO-MHz
ba ndw idt h . By today's
tec hno logy, th is is jus t
about the ultimate in fre­
quency conse rvat ion si nce,
in fac t, two separate sets of
signa ls manage to occupy
the same spect rum at the
same t ime, and they do so
wit hout in terferi ng with
one anothe r!

Canada 's domest ic sys­
tem (which was opera tio n­
a l prior to the fi rst US
domest ic satell ites ) fits the
same o pera t iona l format
as t he Wes tern Union
(WE STA R) birds. There are
th ree o f t he Ca na dian
AN IK birds with ass igned
orbita l spots, a lthough fou r
have been launched . A re­
ce nt (Decembe r, 19 78)
la unch of AN IK-B is ult i­
ma tel y inte nded to be a re-

p lace me nt for o ne of t he
earlier AN IK-A-se ries birds .
Altho ug h the Canadia n sys­
tem is run d iffe rently than
the US system (the birds
and thei r contro l stat ions
are o wned joint ly by a
gove rnmen t agency a nd by
a consortiu m of Ca nad ian
telepho ne companies, op­
e rat ing under the t rade
name of TElE SATl, it has
the sa me techn ical o pera­
t io nal c ha rac ter istics as
the US sys tems a nd will be
descr ibed joint ly with the
US birds .

There are poss ib ly three
questio ns that m ight pop
into yo ur m ind a t t his
poin t. 1) Is it legal to set up
a rece iving termina l to ac­
cess a ny o r all of these
sate llites? 2) How much
does it cost? 3) W he re do I
get the eq u ipment o r infor­
ma tio n necessa ry to build
the eq uipme nt?

One quest ion at a time.

Is it legal ? Yes, if yo u
foll ow the pro per gu ide­
line s estab lished by t he
FCC o r, in Ca nada, by the
DOC. Bas ica lly, a geosta­
t ionary sa te ll ite is nothin g
more than a common-ca r­
rie r m icrowa ve rel ay sta­
tion posi t ioned in space. It
is a broad band repea ter
not un li ke the Bell ar othe r
microwave relay statio ns
you see bu nd led atop near­
by hil lto ps o r tal l bu ildings
in you r a rea . It is not a
broadca sting statio n, like
your local te levis ion sta­
tion (altho ugh e ac h is as­
sig ned ca ll letters by the
FCC), a nd the tra nsmissions
it rel ays are e ithe r privatel y
owned or privatel y con­
tro lled . This me ans simply
tha t under Sect ion 605 of
t he Commu nica t ions Act,
you a re not free to e rect a
sta t ion a nd re cei ve the
trans miss ions from a satel­
li te unless you have ob-

tai ned the pe rrrussron of
th e o wners of th e prog ram­
ming mate rial to access
that materi al. The dist inc­
t ion here is that a sa te llite
is a common-ca rrier re lay
sta tio n a nd its transm is­
sio ns are not intended for
the ge ne ra l pub lic. They
may ultimately be seen by
the general public, but on ly
after your local b road­
casting stat ion(s) o r cable
TV company have con­
trac ted with the owner of
the program mate rial to
broadcas t tha t ma teri al.
This says, q uite correct ly,
that the programmi ng ma­
ter ial o n the b irds is, by and
large , pri vatel y o w ne d
whil e it is going thro ugh
the sate ll ite, and unt il yo u
" buy a ticket of adm iss ion"
you are not supposed to be
enjoyi ng it in you r hom e .

There are thousands of
backyard terminals now in
o pe ra t ion o r under con-
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Photo C. Six-foot (left) and twent y-foot satellite antennas. The six-foot one is positioned
on WESTAR / while the 2D-foot one is on SA TCOM F1. W hite reffect ivesurface is essen­
tial to keep the sun's rays from "cooking" feed (and elect ronics there).

st ruct ion. Very few o f
these seem co ncerned
about t he legal require­
ment to obta in the per­
mission of program owners
before accessing the pro­
grams. Obtaining perm is­
sion, at least f rom some of
the program supp lie rs, is
very simple, however. For
example, t he company that
brings Atlanta W TCG and
San Francisco KTYU up to
the bird (Southe rn Satell ite
Syste ms) w i ll grant a one­
year use-right for an annua l
fee of $60 (per stat ion).
The re l igi o u s chan ne ls
(PTL, CBN, and KTBN)
make such w ritten grants
without a fee. (l p repare a
weekly program ent itled
Satellite Magazine which is
d istributed to the cab le
te levis ion indust ry on one
of the sate ll ites, and we
routinely grant perm ission
to access our program for
no fee.) Tab le 1 summa­
rizes cur rent transponder
usage.

Once you have w ritten
permission from a single
program supp lier, you then
are ab le to comp lete FCC
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fo rm 503, which is an appl i­
cation for an exper imental
radi o receiving sta t ion
license under Part 25 . Thi s
one year, re newable li­
cense keeps you square
with the FCC. The FCC is
current ly study i ng t he
po ssib i li t y that sate l li te
recei v ing te rminals may
no t rea lly need to be li- '
censed after all, and per­
haps before long, much of
this paperwork wi ll be a
thing of the past.

How M uehl

This is a t ri cky question
because a great deal of the
answer depends upon your
own abilities, or t he com­
bined abi lities of severa l
people who agree to work
together on the pro ject.
There are t hree essentia l
elements to a TY RO (Tele­
v ision Rece ive-Only) te rm i­
nal : the antenna, the anten­
na-m o u nt ed signal p re­
amplifier (ca lled an lNA,
for low-no ise amp lif ier),
and t he receiver itse lf. Fig.
6 shows the various pa rts
of a typ ical sate llite te r­
m inal. We'll look at each

of t hese short ly.
W hen t he first sate llite

programs for use by the
cab le te levision industry
appeared in September,
1975, t he terminals cost in
excess of $100,000 each, in­
stal led. In those d ays, t he
FCC had a st range ru le on
the books w hich made it
mandatory that a receive
te rmina l util ize a receiv ing
antenna w it h an aperture
(diameter) o f at least 9
mete rs. That tran slates to a
pa ra bo l ic d ish antenna
nearly 30 f eet across -not
something you wou ld put
in a norm al backyard ! Prior
to t he cab le tel evi sion in­
dustry's use of sate l l ites fo r
program ming relay , the on­
ly intensive use of sa tel­
li tes was in the INT ELSAT
area. The b ig INTELSAT
stations ro u tinel y cost
several mega-bucks each,
wi th receive antennas in
the 50-100-foot class.

In Decem ber, 1976, ac t­
ing on a petit ion that I
drew up, the FCC removed
the 9-meter restri cti on and
began rou tinel y to permi t
receiv e te rminals as smal l

as 4-3 meters (rough ly 15
feet in diam eter).

As a result of th is change
in FCC pol icy , t he primary
domestic industry utili zing
sate lli tes, the cab le firms,
has grown at an extremely
rap id rate and is att racting
all sorts of other industr ial
users of sate ll ites . Back in
Dece m ber, 19 76 , the re
we re but three channe ls o r
tran sponders in use f or
cab le prog ramm ing rel ay .
By late spring, 1979, that
number had grown to 20 on
just one sate llite, w it h an­
other 4 to 6 on other sate l­
l i tes. The num ber of re­
ce ive term inal s insta l led
by cable companies in op­
erat ion in late 1976 was 75;
now it is pushing 1,200 te r­
minals and grow ing at a
rate o f nearly 100 pe r
mon th .

A major motel' cha in
(Holiday Inns of Ame rica)
is current ly instal li ng the
f irst of what wi ll u lt imately
be perhaps 750 te rminals.
These mo tel te rmina ls wil l
be plugged into a special
t a-t g-hour per day sate llite
channe l programmed with
mov ies and sport ing events
available only at the af­
fili a t ed Ho liday I n n s.
Other m ajor motel and
hotel cha ins are expected
to follow in short order. At
least one national rel igious
group (Full Gospe l Bus i­
nessmen International) ini­
tia lly wi ll insta l l around
350 te rm ina ls, wh ich wi ll
be connected to local -se r­
vice 100-W att UHF trans­
lato rs operat ing in the UHF
telev ision band. Prog ram­
ming w ill be a m ixt ure of
the existing three rel igious
program med channels on
SATCOM F1 . And the sur­
face is ba rely dented .

W it h vo lume prod uc t ion
of sate ll ite equ ipment now
start i ng, the p ri ces, not
unexpected ly, are com ing
down. Cable f irms are in­
stall i ng si ng le-rece iver
4.5-meter term inals for "as
li ttl e as" $9,000 t hese
days. And severa l hundred
we l l -hee led indi v id ual s



Photo H. The author checks the elevation angle on the six-foo t satellite receive-term inal
using a 29-cenr protractor. The back of the dish presents a right angle to the feed, allowing
use o f a sim ple protractor with string and weight to check the elevation angle.

ha ve spent at least that
much money to ha ve the ir
own backyard terminal s.

Now. how chea ply can it
be done ? Taylor Howard
W6HD of Sa n And re as,
Ca lifo rnia, put his elec­
trical engineeri ng skills to
work o n the projec t at
Stanford University where
he is a professo r. He ended
up scrounging (in the best
of amateu r trad itions) a
15-foo t refle ctor surface
and an azimu th-o ver-eleva­
t ion mount from a su rpl us
radar insta ll a tion. Then he
wo rked with some engi­
neers at Hewle tt -Pa ckard,
and , using the HP-61 01·
se ries bipol ar transi stors,
he built a 2.8-to-3 .o-d B lNA
(low-noise a mp lifi e r) to
mount at the feed of the
antenna. Finally, for his
receiver, he did so me more
sc rounging and ended up
with a su rpl us telephone
co mpa ny microwave co m­
municat ions receiver. Tay
figures he may have $1 ,500
inves ted in the project, a nd
his only rea l co mpla int is
that his ne igh bors (when
shown the pictures from
HBO and o the r sate ll ite
pr o gr a m m ing so u rc es)
usu all y comment, " Ye s,
that's nice, but it's not any
better t han my Sacrame nto
re ce p t io n ." People just
don 't have mu ch a pprecia­
t ion for the techno logy!

The qu iet a nd steady
developmen t of backya rd
termin a ls by a ma te u rs
ca me into the fu ll light o f
day thi s past October. In
the Octo ber 21st ed ition of
TV Guide, I had a short
thre e-page art icle pub­
lished which reveal ed just
what a person co uld do in
his own backyard . Thou­
sands o f telephone in­
quir ies and letters la ter, a
rel ativel y cl ear patte rn has
evolved. The re a re appa r­
ently th ree types of en thu­
siasts ou t th ere .

1) Members of the " I
don 't ca re what it costs "
group have socks fi lled
with bucks and are willing
to part with 12.000 o r more

of them to have a terminal
install ed by professiona ls.
O ne energetic sa le sma n
for a major sate llite termi­
nal supplie r took a stack o f
the Octobe r 21 s t TV
Guides with hi m to Palm
Sp ri ngs and spent a week­
end pl ying the co unt ry
cl ubs . When he returned
to his office the following
Monday mo rn ing. he had
ten c hecks in his pocket fo r
$40.000 eac h, having sold
that number of his fi rm's
su pe r-de lux e te rm inal s
simply o n the st re ngth o f
the TV Guide arti cle!

2) Most people fall into
the " I don 't ha ve any
money but I'd sure like one
o f those terminals" crowd .
Unfortunately. most o f
them a lso do not have any
background whi ch wou ld
eq uip them to sit down and
assemble o r co nst ruct the
te rmi na l o n the ir own. Per­
ha ps by 1983, o r so . they
will be able to wa lk into
the ir ne ighborhood Rad io
Shack and buy such a ter­
mina l for arou nd today' s
price of a TRS-80 com­
pute r. For now, they will

simply have to sit and
d rool.

3) And. finall y. there IS

the gro up that you prob­
ab ly fa ll into: the "l don 't
have much money but I
have a ham radio license
and a background wh ich
should equip me to do
most of this o n my own "
se t.

Of the t hree m a jor
eleme nt s in a sa te ll it e
re c ei ve te rm in al , th e
antenna presents the best
opportunity for individual
e ffo rt. Some people will be
fortunate e nough to locate
su rp lus o r used di sh (para­
bolic) antennas . A few of
the se may even come
equipped with feeds fo r
the 4-G Hz range. But para­
bo lic di shes a re not that
co m mo n. and the fir st
wave of satellite TV enthu­
siast s has succeeded in
d riving up t he prices and
inc reasing t heir scarci ty
tenfold . Here a re some
para meters to wa tc h out
for.

1) The m in im um dish
diameter for most areas o f
the United States is ten

feet. If you will look at Fig .
7. you will see an o utli ne
map of t he United Sta tes
and Ca nada with a se t o f
"signa l co ntours." For thi s
particu la r sa te ll ite (RCA
F1). if yo u ar e lo cated
within a 35-dBW or bette r
co nto u r, you can expect
re aso nably good re cep tion
with a ten-foot di sh , In the
33- and 34-d BW contou rs,
yo u will need a 12- to
15-footer. We 'll come back
to this.

2) The dish should have a
des ign fld (foca l length to
diameter ratio) in t he .4 to
.5 range . Most su rp lus para­
bolic su rfaces will not have
a feed attached and you will
have to design your own
(typ ica ll y a simple horn
antenna). Your feed shou ld
ill uminate the total surface
area and be lD-dB down at
the edges of the d ish sur­
face . To s im p lify the
de sign of the feed , t he
foca l length shou ld be in
the range suggested .

3) The surface area need
not be solid . The 4-GHz
range is in the c ross -over
regio n where grid-wire o r
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Fig. 7. Th is EJRP map illustra tes the effect of carefully
engineered "scu lp tured an tenna radiation patterns" on the
ground level signa ls from a satelli te. W E5TAR and ANIK­
series satellites have a single pattern for al/ 12 channels,
while 5ATCOM and COM5TA R satellites have four differ.
en t pat terns per satellite with six transponder channels
grouped to a single transm it antenna (four such antennas
per b ird). 5ignal contours are in dBW (decibels above one
Wa tt) nomenclature, wi th progressive circles in 1-dB W
steps.

"These numbers assume a 27·MHz j·f bandwidth,
which creates an improvement over a full 36·MHz·
wide bandwidth of approximately 1.3 dB without
sacrific ing baseband video picture quality.

Fig. 8. Private receive term inal parameters. To determine
(w ith 95 % or better accuracy) the type of results you can
expect with various match-ups in antenna size, LNA noise
figure, and receiver i-f bandwidths, these numbers are
useful. Note that you must firs t determine the EIRP in your
area using EJRP maps available for this purpose.

For An EIRP Area Of 36 dBW*
Antenna Antenna LNA Video
Diameter gain noise signal to
(60% efficiency) figure noise ratio
6 foot 36 dB 1.0 dB 48 dB
(1.8 meters)
8 foot 38dB 1.7 dB 48 dB
(2.4 meters)
10 foot 40 dB 2.6 dB 48 dB
(3.0 meters)
12 toot 42 dB 3.8dB 4adS
(3.7 meters)
15 foot 44 dB 5.1 dB 48 dB
(4.5 meters)
20 foot 46dS 6.6dS 4a dS
(6.0 meters)
30 foot 49 d B 9.2 dB 48 dB
(9.2 meters)

• •

u les which, when com­
bined, m ak e u p a 4-GHz to
l O-M Hz i-f system in two
down co nver sio n ste ps.
Thi s particul ar system, if
you elec t to use all Micro­
comm modules, includes a

/
I

f
•ONeMO' r '"

"'v. , 1'"

th is serv ice. Other t han sit­
ti ng down and designing
your own -l-C l-iz -to-base­
band recei ver, there are two
ot her possibilities. Micro­
c o m m (H . Pa u l Shuch
NoTX) has a series of mod-

sponders) and single-chan­
nel (c rys ta l-osc il lato r-con­
t ro lled) mod els. Even with
the st i ffer compet it ion and
the market base broaden­
ing, satel l i te TV rece ivers
rem ain expensive; t he low­
est-p riced tunable u ni ts are
in t he $3,000 region, while
the single-cha nnel units are
around $2,700. Th is is too
high for mo st peo ple.

The u ltimate in low-co st
recei vers was assem b led
by a Sout h Caro lina ama­
teu r , Rob e r t Co leman
K 4AWB . Robert h a s
scrou nged surp lus equip­
ment and assembled a f ul­
ly operat ional ho me termi ­
na l fo r un der $500. He even
des igned his own GaAs-FET
lNA l

A nothe r approach is the
latest recei ver des igned by
Ca liforn ia's Tay lor How ard.
Starting out from scratc h,
Tay has created a widely
d up licated receiver that
tunes all 24 transponders ,
includes a bipolar lNA sys­
tem , receives all of the
audio su bcarr iers, and, us­
ing brand new parts f rom
commonly ava i lable pa rts
sou rces, can be cop ied for
under $1,000 per " rad io ."
Plans for bot h the Howard
Term in al and Coleman
(TD-2) Conversion term inal
are ava i lab le.J

Some home-brew t er­
m inal bui lders have taken
advantage of one possib il i­
ty by sc ro unging arou nd
fo r a Bell microwave TD-2
(v ideo) receiver . Rec all
t ha t (Bel l) ter re stria l
microw ave systems occu­
py the same 3.7- to 4.2­
G Hz range as the sate llite
down lin k sig n a ls. Wi th
some work, these receivers
ca n be made to function in

"M os t us an d Canadian
domesti c sate ll ites transmit
the accompanying audio on a
6.B·MHz FM aural subcarrier.
However , ce rtai n of t he
WESTAR (Weste rn Union )
users prefer to ut ilize a 6.2·MHz
FM aural subcarrier. ThUS, a
receiving system for " all possi­
ble" signals must be equipped
for either subcarrter audio.

thre sh ol d ), the lNA i s
mounted directl y at the
feed of the antenna. Some
ex pe r ime n ta l t e r mina l
design ers, notably H. Pau l
Shuch NoTX, recommen d
that the l NA and the fi rs t
downconversion stage (to a
high i-f in the 1 .2-GH z
region) be located at the
antenna feed. ' A similar
approac h has bee n in use
for two yea rs by Steve
Birkill GBA KQ, the worl d 's
foremost amateur experi­
m en t er in the sa te l l ite
field. U lti mately, it is likel y
that m any ho me terminals
will be const ructed in this
fashion, bu t that is no t fo d­
der for thi s d iscuss io n. If
t he l NAs in use by the
commerc ial folks are out
of you r price league, t here
is an alterna te app roach
which hundred s of ho me
terminals ut il ize.

Hewlett-Packard has an
Appl ications Note (#967)
w hic h describes a sing le­
stage amplifier p roduci ng
around 10.5 to 11 d B of
gain in the 2.6- to 2.B-d B
noise fi gure region. By us­
ing two of their H XTR-ol01
bipo lar t rans istors, t he cir­
cu it in the A p p l icat ion
Note. and t he board l ayout
there , i t is poss ib le to
ac h ieve su fficient l o w ­
noise signa l gai n to drive
perhaps 50 feet of 7lB-inch
Heli e x c a b le . T o en ­
sure t hat t he noise figu re of
the HXTR-ol 0l l NA dom­
inates the relativel y hi gh
noise f igu re of the rec eiver
(typ ic ally in the 11-14-dB
region) it may be necessary
to get into the 30-d B ga in
range with the lNA. Com­
mercial uni ts typicall y o f­
fer 50 dB of gain for thi s
reason - as well as to allow
fo r ci rcu i t aging.

Thi s brings us to the
rece iver. Cab le users fi rst
bega n b uy ing rec ei v ers
w hen t hey so ld in t he
$10,000 to $12,000 ran ge .
M ore recentl y, a myriad of
commerc ial recei vers has
appeared o n t he market in­
cluding both tuna b le [i.e.,
covering all o f the tran-
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Photo K. Priva te terminal receiver designed initially for
Canadian " backwoods terminals " features continuous
tu ning d ial, tuning meter [w ith afc on and off switch), and
selectable aural subcarr iers. Unit (PT-1024) is manufac­
tured b y Satco. in Lewisville, Texas.

haps, there is no need fo r
LNAs at tha t frequency
ra nge. The rece iver desig n
stays about th e same in
eithe r case, being more
depende nt upo n frequency
agi lity t ha n inp ut fre­
que ncy .

Direct broad cast ing sat­
e llites are somethi ng of a
pol it ical p rob lem. Rega rd­
less of who owns a nd o p­
era tes them Ii.e., govern­
me nt o r priva te industry),
the re are many o pposing
forces pu lling and tugging
at the prospect of the ir
operating in t he United
States. This leaves us com­
ing to so me logi c al
co nc lusio ns about the next
five yea rs o r more in t he
world of North-American
satel lite communicat ions .

What You Can See
Co rn m e r ci all v -c o n­

st ructed sa te llite term ina ls
fo r the p resent 4-GHz band
(al thoug h a lso perhaps for
se rvices not yet d reamed
of) will pro liferate . Batt le
lines a lready are formi ng
to tighten sa tellite-to-satel­
lite spa cings in the orb it
belt; p resent regu lat ions re­
qui re 4- to 5-degree spaci ng
be tween b irds o perating on
the same downl ink band.
RCA wil l have a shot at a
3-degree spac ing late th is
yea r, and if t hat works,
the re will be room for per­
haps six addit iona l satel­
lites se rving Nort h Amer­
ica . Experience has proven
that w ith a-degree spaci ng,
when you r 15-fo ot o r larger
ant enna is poin ted at one
sa te llite, the interference
from adj acent sa te ll ites
cannot be de te c ted o n the
te lev ision sc ree n . It is
there , but it is down so far
in a mp litude as not to be
noti ce abl e.

The Ame rican appetite
fo r mul t iple c ha nne ls o f
se rvice will keep o u r futu re
sa te llites m ulti-channel ed .
Ha v ing p rove n t ha t 24
cha nne ls can be crowded
into the spectrum space
origina lly a llocated to 12
cha nnels throu gh the use of

dua l pola riza t ion, future
sa te llites wi ll follow this
form at. Spectrum use (o r
maxim um use of t he spec­
trum) is a very important
ingred ie nt in space com­
m un ica tio ns.

However, a s lo ng a s it
ta kes a pp roxi mate ly as
much so lar power and bat­
tery reserve to operate o ne
200-Watt s ing le-c h a n ne l
sa te llite (i.e .. SSE) as it
ta kes to operate twe nty­
fou r 5-Watt sate ll ite c ha n­
ne ls, and additiona l so la r
power comes o nly a t the
expense of la rge r so la r
panels whic h come at the
expense of larger ro cket o r
Space Shuttle payloads, it is
un like ly t hat sho rt-te rm
futu re Amer ican domestic
sa te llites will go u p in
transmitte r power m uch
beyond the ir p resent limits.
The re c e ntl y launc hed
AN IK-B has twe lve chan­
nel s w ith 10-Watt peak
power a bo ard pe r channel,
wh ich results in Earth ter­
mi na l antenna s izes wit hin
the bore stgh t d e crea sin g
by the same 3 dB (or LNA
noi se fig ures going up ap­
proxi ma tel y 3 d B); b ut th a t
is fo r 12, no t 24, c ha nnels .
For the Ca nad ia ns, hav ing
3 d B more signal on t he
grou nd is more im portant
to t hei r spa ce co m m unica­
tions program tha n having
ano t he r 12 c ha nne ls of
t ra ns ponde rs ava ilable .
Un like the Ame rica ns, the
Ca na dians h a v e space
spe ct rum to spa re .

All of wh ich suggests
t hat, at least t hro ug h 1985,
it is u n like ly that ve ry
many of t he do mestic sat­
e l lite comm unicatio ns
channe ls w ill be coming
downward with very muc h
more grou nd le vel signa l
than we now have ava il­
ab le . Clea rly, if adva nces
are to be made in reducing
t he cost of t he Eart h ter­
minals , it wil l have to be as

•
the re sul t o f creat ive
gr ound-station engineer­
in g . M uc h h igher sat­
e llite powers a re not li kely
fo r us in t he fo reseeable

future . And that says , for
all of the kitchen-ta ble­
bu ildi ng ama teu rs out
the re , that here is t he type
of front ier w hic h fa sci nat­
ed the amateurs of the 20s
and early 30s. The c ha l­
lenge of the 80s is in space
com munications .

The nitty-gritty of the
chal lenge has been out­
lined fo r you he re . Now,
get out you r tin snips, you r
micrometer, and yo u r m i­
c rowave d iode s a nd go to
work. Hund reds - no , thou­
sands - are a lready at work
on this p roject. A ha ndfu l
will make signif ica nt co n­
t rib u t ions to m icrowa ve
state-of-the-a rt . A few will
beco me wealt hy beyond
the ir wi ld est dre ams. And
everyone wi ll become a
part of the most fascin a t­
in g t e lev ision p rog ram­
mi ng ever rad ia ted from a
tra nsmitt ing antenna in o r
out of th is plane t we call
Earth. •

Relerences
1. A t e-toct parabolic antenna
designed specifically for the
private experimental terminal
user is available in either ki t
form or as a oo-tt-yoursett pro]­
ect from a comprehensive set
of plans from Paraframe, 611
Parrnvlew Road, Park Forest
South Il 60466.
2. An a-page application note

(#3), describing satellite TV ter­
minal receive-system design
parameters utilizing pre-wired
and tested modules, is avai l­
able fo r $1 .00 plus an SASE
from Microcomm, 14908 Sandy
lane, San Jose CA 95124.
3. The Howard Terminal Man­
ua l , describing complete con ­
struction of a state-ot-tne-ert
TVRO receiving system with
lNA, and a za-cbannet tunable
recei ver, i s available; it In­
cludes complete schematics ,
board layouts where requ ired,
and part sourcing . The cote­
man TD·2 Conversion Manual
describes conversion of su r­
plu s equipment to TVRO recep­
tion service, plu s details of the
layo ut and construcuon of
state-or-the -art GaAs-FET low­
noise amplifiers for 3.7 to 4.2
GHz. Each manual is $30 alone,
or both together are $50, from
Satelli te Television Technology,
PO Box G, Arcadia OK 73007;
(405) 396-2574.
4. A foundation in the world of
geostationary (TV relayi ng) sat­
ellites can be acquired through
the " Satel li te Study Package."
Included is a 72-page booklet
describi ng the fu ll satellite TV
system, programming sou rces ,
typical syst em layout, and
many refe rences. Also included
is a 22 x 35 four-color, two-side d
" Satell ite Wall chart" which de­
tai ls the operation of more than
30 geostationary satellites. The
price is $13 US ($16 Canad a)
f rom Satelli te Television Tech­
nology , PO Box G, Arcadia OK
73007.
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I use sockets for a ll the I( s,
a s it makes fo r eas ie r
troubleshoot ing. It is nice
to be able to try othe r ICs if
a project fails , just to prove
to yourself that you made
a wiring error . Draw in all
the wiring and make an
over-sized period at eve ry
so lder connection. When
the wo rking diag ram is
comple ted, turn it over and
you are all set to go (if you
had the c a rbo n paper
turned the proper way).
Stick t he components in
the board, bend ing pin s
here and the re to hold
t he m in place . Heat up the
o ld solde ring iron and you
are o n your way to becom­
ing a TTL addict. .

,
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Fig. 3. Truth tables.
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t he d irect wiring method
o n .1" vec torboard fo r the
pro jects I intend to keep.
This is confusi ng when you
turn the board ove r to do
the wiring. Some people
ha ve been known to wire
the wrong I( backwards.
Wiring from a sc hematic is
always a hass le, as the
designer puts the pi ns
anywhere for ease o f draw­
ing. lt is much eas ier if you
place a piece of carbo n
paper with the carbo n side
up under a plain piece of
paper. Draw in a ll the co m­
ponents on t he side just as
they will be placed in your
vectorboa rd . There is a
tendency to crowd things,
but t his shou ld be avo ided .

I
rc
S[CO~DS ''',> IT
" ' AED SAME AS
' C ' S ' C 6

Fig. 2. Automa tic reset o f tens-of-seconds digit a t end of 6O-second count.
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Data Book by Texas In­
strume nts. Fig. 3(d) shows
the 7492 reset/count func­
tion table . It pla inly shows
that both reset pins must
be made high to reset to
zero .

The a verage TTL il­
literate would have given
up by now, but not this
o ne. What was needed wa s
a litt le black box with two
inputs and one output so
designed that a high o n
either o r both inputs wou ld
give a high output to reset
the timer; al so, when both
inputs a re low, the o utput
must be low to hold t he
reset low in o rder to co unt.
This sounded a b it fami lia r
and is described on page
128 of The TTL Cookbook
as the OR gate. The truth
table of the OR gate is
shown in Fig. 3{a) and is ex­
actly what I had been look­
ing for. I a m getti ng picky
now, but I found a no ther
m istake o n the same page .
A NOR gate symbol is
shown instead of the OR
gate. The O R gate is not
stocked here. so I used %
of the 7400 as shown o n
that same page, to custom­
make the O R gate.

The purpose o f th is arti­
cle is to ill ust rate to the
novice and diehard tube
addic t who has never wired
a tra nsistor that they can
have a ball p laying with
ICs. Almos t all of my projects
are one-shot deals, so I use

the three-digit timer. I pro­
totyped one , and anot he r
ham built a working model
for his station console us­
ing larger readou ts. I have
not co nve rted my time r,
however. I a m waiting for
some ambitious ca t to
come up with a drilled PC
board for the three-dig it
model.

I d id not know how to re­
se t tha t middle d igit at the
end of 60 seconds, so the
following is a n a dve n­
tu rous safa ri into the un­
known. My fi rst unfruitfu l
attack was research ing my
o ld magaz ine issues for a
cut-and-dried ci rcuit to do
the rese tt ing job. This takes
a lot of t ime because I
found some neat projects
and sta rted to c hec k the
junk box. I cou ld not find
what I wanted, however;
life isn 't that long. Then the
power o f reasoning was
tried. We know the count­
ers are held low to count
and made high to re set to
zero. We needed a c ircuit
that would reset the mid­
dIe digit to zero at the end
of six co unts and we a lso
wanted to manuall y reset
the counters at any time.

An examination o f the
truth tables in Fig. 3 shows
that the 7492 was the idea l
choice, as the " 0" o utput
goes high at the e nd o f s ix
co unts and cou ld be used
for the high we needed to
reset the counter. The TTL
Cookbook , page 83, de­
scrib ing the 7492. stated,
" The counter may be rese t
to zero by bringing eit he r
o r both " 0" se t inputs
positive: ' (T hese reset pins
are #6 and #7.) Boyl This is
go ing to be easier than I
had hoped. All I needed to
do was wire o ne rese t p in
to the " 0 " o utput and the
o t he r reset pin to the
manual reset line. This first
fa ilure left me rather num b
for some time . It took a
long time to convince my­
self that there was a mis­
print in Don l ancaster's
famous TTL Cookbook . My
next so urce was the TTL
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The LEADER In the Northwest!
ATLAS. ICOM • KENWOOD. YAESU

Come to ABC Communications today for the best so lut ion to your
pa rticu lar com mu nication requirements, whether they be Amateur,

Two- w ay Business Band, VHF Marine o r Police Scanner.

Kenwood 7625
2m FM Transceiver

OENTAON MT·3000A
Deluxe Tuner

DENTAON 160-10 AT (not shown)
Super Tuner

TS 1805

151205

Kenwood 7600
2m FM Transceiver

Call 206·364·8300 to place your order.

We wlII pay for call when order Is shipped.

FT·207R YAESU 901 OM

tlUMBERtlfiTIONWIDE

FHB

We also handle WllloOII, eushcr. fl , Hy-oaln, Anlerona
$pe(: iaUstl , KLM. ate.
A"""tioft Wal.hlngtOll ...kNonta: com. on In tor ••.
«1...,1 service In OUI' complete Communicat ions F1epeir
ShoO.
Wr lle Of caJl IOfSPEClAL lOW.... 'OIOf. enl~ PK"-ge!
Tn.Ex. Aohn, WilsonT~ Shipping Inlo: F.O.8. SNttIe
'rie Ups, lruck, Of patQ8l post.
We ahlnglon ..aIdenIS add ..... lel.ABC

COMMUNICATIONS .". ...~
Yaesu FT101ZD

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

Other locations: (Walk·in customers only) - Bellevue - 12001 N. E. 12th. Everett - 4610 Evergreen Way - Open Mon. thru Sat.
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Corl C. Drumel/er WjJJ
j814 N W ss St.
Worr Acres OK 7J I22

External Relay Control for
Converted CBs

- switch anything with this setup

A simple accessory with many uses,

YOU can pick up new CB
transceivers fo r ve ry

little cash. It's really no t a
diffi cult job to pu t these on
th e amateur 10 mete r
band. There's jus t o ne little
catc h: Very few CB trans­
ce ivers have means o f con­
trolling exte rna l circuits.
We radio a ma teu rs, how­
ever, are accusto med to
having means in o ur ex­
citers for the contro l of ex­
ternal devices . This article
de scribes a simple, easily
construc ted accessory that
provides the missing con­
trol funct ion.

Really, the circuit is just
a third of a larger project,
one that wi ll use a CB SSB
transceive r for ope rat ion
on one of the Air Force
MARS frequen cies that lie
fa r re moved from any ama­
teu r freq uency band and
therefo re requi re some­
thing o ther than the co m-

140

man amateur transce iver
fo r operation. Tha t project
will be treated later.

For now, let's consider
just what's needed to pro­
vide that control function.
First, we 'll need some
means of sensing the rf
generated by the trans­
ce iver when it's activated
to the transmit mode. An
iso la ting resistor backed
up by a capacito r for fur­
ther isolation, an rf choke
for a return dc circuit, a
signal-type diode, and a
bypass capacitor take am­
ple ca re of that job. Now
the rf signal has been
t ransli terated into a dc
form, a form su ited for ac­
tuati ng a transis tor a mpl i­
fie r.

Although it might be
fea sib le to use a single
tran sisto r to control a
suitable re lay, a pai r of
transistors connected as a

two-stage dc amplifie r can
use read ily-avail able co m­
ponents, ones you can pick
up at Radio Shack or, bet­
ter s t ill, sa lva ge off a
surp lus computer board.
Such an amplifier ca n pro­
vide sufficient cu rrent to
a ctu ate a multi-po le ,
double-throw re lay. Find­
ing suc h a relay may not be
an easy task. I was fo r­
tunate, as my junk bo x
yie lded several Genera l
Ele ctric Company model
CR2791 B100J3 rela ys .
These are th ree -pole ,
double-t hrow re lays that
snap over firmly at a cur­
rent flow well with in the
capabi lity of ru n-o f-t he­
mill transistors.

With t he co mpo ne nts
ide nt ified , let's take a look
a t the c ircu it. You'll note
that it's one well-adapted
for laying out on a printed
circuit board. For the proto-

type, I used a Radio Shack
mode l 276-1392 perfboa rd
and flea c lips. This boa rd
a lso had the unexpected
advantage of having suit­
ab le ho le spac ing for
mounting the C .E. rel ay!

The va lues of the severa l
compo ne nts were a rrived
at by experimentation. In
most cases, considerable
latitude is permissibl e. For
instance, R1 was va ried
from 500 Ohms to 5000
Ohms with no d iscernible
effect upon circuit opera­
tion . The two .OO5-uF by­
pass capacitors may be
rep laced by any ones hav­
ing low re acta nce at 27
MHz . Sim ila rly , t he rf
c hoke was shi fted from 45
micro henrie s to 2 mill i­
henries with no undesi r­
able effect.

A number of NPN tran­
sisto rs were tried . Most
worked. A 2N335 was left
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Fig. 1. Rf-acruated control unit. 0-47 pF. (2, (3 -.005 ot.
( 4-1000 uFoR1-5ooo Ohms. R2-2200 Ohms. R3-.1000
Ohms. ( H1 -56 uH. CR1-signaf diode. RL Y1 -Ceneral
Electric ( R2791 810013. TR1 -2N335. TR2-2N1381 . R1 is
adequate for 4 Watts carried in a 52-Ohm cable; adjust for
other powers or impedances. All resis tors are Yz-Watt. 0,
Cz, and Cj are mica. (4 is ra ted at 16 volts.

,"

_1~ 6

the rel ay contacts closed
du ri ng the short pau ses in
SS B speech.

W ith the use of a mul t i­
po le re lay, a variety of con­
t rol func tions can be had .
You may wa nt to bypass an
amplifier, turn off a power

I . Isupp y, or ... you name It.
Build this unit. It's fun to

bu i ld, and it has ma ny
uses.•

•

S
"' '"' co:
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verted, havi ng its em itter to
the positive power supply
lead . Its co llector lo ad con­
sists sole ly of t he dc resis­
tance of t he rel ay; there­
fo re, a relay of at least
200-0hms re si st a n c e
shou ld be used in order to
lim it t he collector current
to a to lerab le figure. As
mentioned earlier, capac­
itor ( 4 is used only to hol d

provided the desired delay.
You may have to exper i­
ment to get the delay you
want.

Now, let's ta lk about
how the thing works! A
signal is piped in through
the R1C1 isolat ing (and
power- reducing) combina­
tion to CR1 , where it is rec­
tified. The resultant dc cir­
cu lates through the CR1­
Ch1-C2-emitter/base junc­
tion mesh to trigger off
TR1. Current then flows
from the negative te rminal
of the power supply
through TR1 through R2 to
the positive power supp ly
terminal. That resi st or
serves to lim it the co l lector
current of TR1 and should
not be red uc ed appre­
ciably in magnitude, The
IR drop across R2 is ap­
plied through R3 (another
current-lim iting resisto r) to
t he base of TR2, with C3
serv ing to bypass any re­
sidual radio-frequency
component of the signal.
That trans istor (TR2) is in-

in the circuit solely be­
cause it was the last of a
satisfactory series tested.
The PNP is a bit more criti­
cal. It has to develop suff i­
cient collector cu rrent to
snap over a relay and hold
it over for a considerable
period. Therefore, it needs
to be husky as well asbeing
easily turned on. A number
fell within this category .
The 2N1381 does an excel­
lent job, as do the Radio
Shack HEP 55013 and HEP
50012 . The one lef t in pos i­
tion was unmarked and
wa s salvaged off a com­
puter board .

Needless to say, the sig­
nal-type diode is highly un­
critical. Just about anyone
will work and work well.

The 1000-microfarad ca­
pacitor ac ross the re lay
coil may be om itted if you
don't intend to use the unit
w ith an SSB transceiver. Its
function is to hold the re­
lay actuated between spo­
ken words . In the proto­
type, that part icu lar value

Tuft's Radio Electronics
209 Mystic Ave.
Medford, MA 02155
800-225-4428

Stephen's Electronics
5412 Everhart Ad.
Corpus Christi, TX 784 11
512-591-6789

Communications Center, Inc .
9624 Fort Meade Rd.
Laurel. MD 20810
301-792-0600

Radio Wholesale
2012 Auburn Ave.
Columbus. GA 31906
404-561-7000

Sandre's Electronics
1559 Brentwood Ad.
Bay Shore. NY 11706
516-666-4434

Amateur Rad io Equipment
1203 East Douglas
Wichita. K$ 67211
316-264-9166

(jfJ[~
DEALERS
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06-1448
$89.95

' Also available In 1-1 /4 meter
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$511.95

2·MB5
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3275 North B Ave. Kissimmee, Florida 32741
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Clearly the U10lCC of
[hose who know quality

-

Whatever your requirement, Hustler provides out­
standing performance. Precision engineered antennas
manufactured with finest materials available.

Hustler :
The First Family
of fixed station
two metergain antennas.
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Preserve You r Sanity
with this Midland 509 Mod

- why put up with rotten noises]

Fig. 1.

The slender lead of the
914 diode will probably
slip right into the hole in
the PC board, allowing in­
stallation from the top . If
this method is not prac­
tical. attach the diode to
the bottom of the board.
Be sure that you have
located the correct place
for the connection. as all of
that fo il down the re tends
to look the same.

My expe rience has been
th at a small. s lig htly­
obnox ious noise, frequen t­
ly repe ated , wi ll become
ext re me ly irrit ating over
eve n a sho rt period of tim e .
Think of thi s as you find
yo urse lf strange ly e nraged
af te r wh at shou ld have
bee n a pleasant QSO in
your mob il e. Was it the
weather, t he traff ic, or t he
"sque lc h tail " on your
rad io?

Modify yo ur squelc h
and have a nicer day! •

being energized at the
release of the mtc push-to­
talk button.

This modification also
will broaden out the
squelch action. which may
or may not be desi rable,
depending on personal
p refe re nce. If a harde r
squelc h action is desi red,
cut (91 o ut of the base cir­
cuit of TR-13. This capac i­
tor does noth ing but delay
the lockup of the transistor.

Placement of t he pa rts is
not ve ry importa nt , but
take ca re tha t th ese new
compone nts do not sho rt
o ut anything in the ad ja­
cent c ircuitry. The + 12 V
de may easi ly be o bta ined
fro m pin 3 of the accessory
jack at the rear of the
rad io . If a more sanita ry ap­
proach is des ired, I suggest
point 27, near the speaker
on the transmit boa rd. I
have used both points wit h
equal resu lts.

1

becomes old after the sec­
ond or third transmission .

There is a rather simple
cure for these problems,
and all it will cost you is a
resistor, a diode, and about
ten minutes of your time.

Fig. 1 shows the squelch
circuit of the 509. The add i­
tion of a d iode connected
in se ries with a resistor
f rom a keyed 12-V de bus
will ke e p the squelc h
switching transistor (TR-13)
closed duri ng the transmit
pe riod. This will e li minate
the irritating blast of noise
tha t was caused by the
squelc h c ircu it su dde nly

I
I
I
I_____ _ :.._ ...J

••","v rIC ._~__....---,
onto

Wayn" Ranki" WA6MPG
PO&x41
Tujlmga CA 9UHl

T he Mid land 13·509 is
basically a nice radio .

It does, however, have a
few areas where there is
ro om fo r improvement.
O ne of the most obvious
shortcomings of the 509 is
t he squelch circuit. It has
been properly accused of a
rather sha rp attack. an d a
blast of noise when you let
go of th e mi c bu tton that

something new!
ALL WE DO IS AMATEUR SE RVI CE, so . . . WE HAVE TO BE GOOD!

Why buy new gear when you r o ld gear can be refu rbished for a fract ion of the cost?
J ust se nd your equi pment with mic, manua ls and a desc ription of the pro ble m. For
faster se rvice, call fi rst. We try to ant ici pate needs a nd have parts on hand .

International Electronic Communications, Inc.
503 Avon 51. , Mock,vHle , NC 27028 PH (704) 634 566 1 ~I"
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Touchtoning Your Memorizer
- Yaesu's made it easy

Tom Hart ADIB
730 Gay St .
Wt'Sl wood MA 02090

I recently purchased a
Vaesu Memorizer for my

two meter operat ions. This

SWITCH 0 '" 'CROPHONE
o " ElE Il ENT

o 0
, ~ Vl>( 4 ' 6 " ooNO

Fig. 1. Front view of Yaesu
connector.

has been my f irst exposure
to synthesized operat ions.
and I've been very sur­
prised at the amount o f ac­
tivity that I can hear while
listening up and down the
band . All in all , the
Memorizer is an excellent
buy and meets all of my ex­
pectations.

Si nce tou c htone T

facilitie s c o m e in ve ry
handy at times, I decided
to look into u sing my
Dra k e touchtone m ike

(mode l 1525EM) with the
rig. The Yaesu manual does
not give any data on the
m icrophone requ irements,
so I chec ked the sche­
mati c. It appeared that the
r ig is factory-wired to pro­
vide 12 V de at the mike
connector. A c heck with a
YOM showed that pin #4
does provide the voltage
necessary for the pad and
that no internal modifica­
tions would be required . I
rewired the Drake micro-

phone with a Yaesu con­
nector as shown in Fig. 1.

The new arrangement
works quite well and no ad­
justments were necessary
to the tone levels . It
worked on the first try .
What' s more, the new mike
caused no loss to the aud io
qua lities of my golden tones
while in the windbag mode.
So, if you want to use a
touchtone pad with your
Memorizer, thi s arrange­
ment will work quite well .•
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Look for thl. Authorized Lunar Dealer Emblem.
If you 're looking for quality Lunar products, be sure you
go to one of the authorized Lunar dealers listed above.
He can give you complete information on our outstand­
ing line of amateur products, and if he doesn't have
exactly what you want in stock, he can get it for you
almost immediately.
We choose our dealers because they are qualified,
professional ham dealers. Why don't you do the same.
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DON'T ACCEPT SUBSTITUTES

Lunar oilers a complete line of Linearized Ampli fiers.
Pre-Amps, Transverter modules, and portable antenna
towers. See them today at your Authorized Dealer.

146





Si Dunn K5JRN
c/o The Dallas Morning News
Dol/as TX 7j 16j

The Small But M ighty
Arboreal Aerial

- tree-hanging triband vertical

Fig. 1. The tree-limb antenna. L1 = 8 Vl turns o f no. 18
wire, ~ " diameter and 1 Vl " long, with 1/8" turn spacing.
L2 = 9 turns of no. 18 wire, 5/8 " diameter and 1Vl " fong.
w ith 1/8" turn spacing.-
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fi lm canisters that come
with Kodak 35mm fi lm .
Pun ch holes in the lid and
t he bottom just big enough
to pass the ends of the
wire. The holes and fi lm
canisters will be sea led
late r with glue o r va rnish.
aft e r the traps a re in­
sta lled.

Begin by cutting a piece
of ante nna wire to a length
of 8 fee t 6 inches. Co nnec t
one end of this wire to your
coax a nd ground sys tem.
Suspend the othe r end ver­
tically from a n insulator
and a support. Using your
swr b ridge as a guide and a
few Watts of 28-MHz rf,
trim the antenna from the
to p - a ha lf inc h a t a
time- fo r t he lowest swr in
your favorite sec tion of the
lQ..mete r band.

Take down the wire tem­
porarily and buil d the first
trap . I used a 47-pF, 5-kV
dis c ce ra mic ca pac ito r
hooked ac ross 8 V2 turns of
no .18 wire. Y. of an inch in
diameter and 1 '1l inches
long, with the turns spaced
by 1/8 of an inch. Do not
so lder the leads together
until you ha ve trimmed the
coi l to re sonance a t 28

An efficient three-band
vertica l for power levels
under 200 Watts can be
made cheaply with wire. in­
sulators. and homemade
traps. The wire vert ica l that
I've used for more than two
years can be suspended
from a tree limb o r othe r
suppo rt. It can be bent.
sloped at ang les up to 45
degrees or more. used in­
doors. ro lled up and taken
o n camping tr ips, o r tossed
o ut an u pstairs window to
work as an " inverted ver­
tical. " So me sort o f ground
system is necessa ry, a nd a
netwo rk of rad ial wires
beneath t he vert ica l cou ld
make it perform as well as
a store-bought trap ver­
t ical.

You a lso can make two
of these wire antennas fo r
20, 15. and 10, hook them to
coaxial cable in the usual
dipole fashion, and have a
dandy three-band a ntenna
for horizontal or ve rtica l
mounting.

A grid-dip oscillator is
necessary to adjust t he
traps to the right frequency
range. To protect the traps
from rain and ice, I en­
closed them inside plast ic

s t ri ngi ng up , o ver the
yea rs. a n assortment of
tem porary wire antennas
running to the nearest tree
limb. I ha ve been able to
make many good contacts
o n all bands from 160
meters to 2 meters. And
I've done my Dxing with
low power to minimize TVI
and CQs coming out of the
spea ke rs of neighbors'
ste reos.
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Living in apartments
the se past five years.

I've learned a lot about
sho rt a ntennas, bent anten­
na s, and antennas with
traps. I've had to. I simply
haven't had the room to
put up the kind s of anten­
nas that I would rea lly like
to have. Fortunately, I've
usua lly had a sma ll patch
of dirt and a sturdy tree
outside the window. By
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Price . in Ih is catalog su bl« t 10 ch ang e
withoul notice . Prtte. good o n ly
while supply I• • ts .
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NEW
KENWOOD
TS·52DSE
High Quality HF transceiver
200 ...... IIS PEP SSB, 160 ......ns DC CWo160 ttrru 10 meters. noise
bl.nker. 3 position .mplifled-type AGC, AlT. 8 pole Cl')1t.lfilter,
built-in 25 KHz calibrator. VOX. PTT. MANUAL operat ion. speech
proceuor. semi-brea k- in CW .....Ith sidetone.1owpo_ tune up, 20­
dB AF allenuator and built-in speaker.

629.95 List. Call for qu ote.

•



KENWOOD AM-7lS
microPfOCHSOr conlrol unit
The remote control unit w ith . built-in
microprocessot tor use with the TA·7600
al"ld the TA· 7625.~ I digitll diaplly, 6
memory chlnnell. KIM e memory
Channels 1Ind emply & busy ones.
Memory d1lt1l stored even If powerswitch
is ot!.

125.00 Ust. Cllller quote.

KENWOOD
Mc..S
touch'one mlc
Touchtonecircuit provides PTI (pu.tl to
talk) w ith '/a second hlngtime after 1Iny
button IS pushed. Oynlmic , omnidirtlCo
Iional, 500 ohm impedance mic with
adj usta b le tone output I_I. Power re­
quirement: 8 VDC, 20 m". Complete wi l h
cOiled cord and 5 pi n m ic connector.
Compatible w ith the TR-7600 1Ind TA·
7625 w ith no modilication.

49.95 c." ,...v.

KENWOOD KPS7
power su pply
This is power supply designed lor use
w ith the 76OO17625tranaceivers. 6" con­
tinuous, ou tput yoltalila 13,8 ,VOC,
current limi ting protection cirCUli and
voltage l imit ing protection circu it.

79.95c"",,",

:=.._ 19
KENWOOD P5-lS
power supply
Power consumption: less than, output
voltage: DC 13.8'01. 2" continuous.
Speaker MCfion: 1'r'i input, 3 inch
speaker, freq, res .: ~3500 Hz.

79.00c"",,,",
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Remember. you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM. Monday thru Friday.
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MFJ 949 DeIUK. VerN Tunet' II
A 300 wan antenna tuner with I.,alur"
like dummy 108d, SWR. lorward and
ref lected po_ r meters. anlenna sWItc h
and bal un. II matches every thing I,om
1.8 tnru 30 104Hz, COb random wires and
b al anced lines.

119.95 List. Can for quote.

BENCHER BY-,
IMnblcPMklIe
n.. Ultimate iarntloC pad­
dle. f N lu... toliCI $I"'"
contact poinlS, lull rangoe
10)""_.norHlliCI '""
end .....vy 11_ bI-=ll
Ie-lured baM

39.95 C.1I1Oda~

BENCHER BY·2
lemblc paddle
Tho! BY-2 hu lilt.... 'u'
lu," 01 I .... B~· l but
~ w,tl'l ehro.... baM

49.95 C ilitodly,

KANTAONICS 2m trunk
mount ."teng
14 wave trunk mount antenna
complete with coax cable and
connecto rs, No drilling necee­
U'Y.

7.95 C ailioday .

SP-901P .pe.ke,/~tch

A speaker/phone patch 10 malch the FT·
901 series . The unit has lull metering and
level con trol, .

74.00 C.II ,....



Beams vs, Linears:
Which Should You Buy First?

- get the most bang for your buck

John O. Battfe NolDE
4611 Broadmeadow
Huntsvitte A L 358/0

M a ny hams who wou ld
enjoy the p erf or­

mance and convenience of
a rot ary beam an tenn a
hesita te to consider this
alte rnative because of the
cost. Instead, t hey pur­
chase a linear amplifie r
with hopes of m aking up
fo r the lost antenna gai n
with power. This is not only
a less des ira ble so lut io n
from the st a nd po int of
" spect rum pollu t ion," bu t
it a lso resul ts in less pe rfor­
mance a nd more dolla rs
spent, m aking it a poor
choice indeed. W hy? Read
on.

F ir s t , co nsi de r t he
average amateur install a­
tion prior to purchasing
either a beam o r a l inear.
T he t ransm itte r in put
power is about 180 Watts,
and the antenna is a trap
ve rt ical. The e ffec t ive

156

rad iated power on twenty
mete rs is given by: Perp =
(Pt)( '1 t)( '1a)(10·1C a), whe re
C a = a n te n na di re cti ve
ga in (d B); Pj e transmitter
d c in p ut power (W a tts);
'1t = eff iciency of transm it­
ter fin al (% ); and '1a =an­
tenna rad iation eff icie ncy
(%).

For a trap vertical , the re­
fore , the di re ctive ga in is
a pp rox imate ly 0 dB , and
the radiation effi ciency is
a nywhere from 10 to 50%
dependi ng o n t he radi al
system and traps. Assum­
ing the best, say 50% , and
assum ing a transmi tter eff i­
ciency of 70% , the resul t­
ing e rp is 63 Watts.

Now, co ns ider the addi­
t io n of a medium powe r
amp lifie r-say a Hea thk it
SB-2oo o r Yaesu Fl-21 ooA,
with 1 2()()-Watt PEP input
power. The resulting erp is
no w 420 W att s I Sou nds
pretty go od , huh ? Well,
maybe so. But fir st le t's see
what a moderate beam can
do.

Cons ide r t he Hy-C a in

TH-3 Junior. Thi s is an ex­
tremely li gh tw e igh t (26
pou nd s) b e am wh ich is
s ma l l e n o ug h (12-foo t
boom, and ap proximate ly
25-foot e le me nts) t o be
turned by a TV ro tor. The
TH·3 Junior boasts a ga in
of 8 dB over a dipo le , or
10.4 dB ove r iso tro pic. And
the eff icie ncy is essentia lly
100% . l et' s see how thi s
s t ac ks u p a g a ins t the
linear. The e rp of a 18D­
Watt tr ansmitter w it h a
TH-3 Junior is a whopp ing
1382 W atts!

This is not to mention
oth er a dv a nt ages o f a
beam over a ve rt ica l. First ,
a beam will improve the
strength of the signals you
hear as well as yo ur own
signal. (Remem be r the o ld
addage: "You can't wo rk
'um if you can' t hear 'um." )
Also, the directivity of the
beam may often be used to
reduce QRM from st a te­
side sta tions, e tc., o r even
line noise . Finally, TVI is
reduced whenever an an­
tenna system is raised to a
highe r locat ion.

O kay, yo u say. But wha t
about cost? That's the best
part. First, wh at is the best
deal o n a medium-power
li nea r amplifier tha t you can
hope for? The He athkit'[
58-201 is about the best buy
for the money at $449 .
A three-band ro tary beam,
o n the o ther hand, can be
you rs fo r the bargain price
of o nly $243.70, including
tax, ro tor, and mountin g
hardware. Table 1 gives a
cost b reakdown for the
an tenna a nd a sso ciat ed
hardware . Notice tha t, with
the exception of the anten­
na (a Hy-Gain TH-3 Ju nior
ava ilabl e from mo st ha m
de al ers], a ll o ther com­
ponents a re ava il able a t
you r local Rad io Shack
sto re.

By mounting the anten­
na o n t he roof, one is ab le
to ge t about 15 to 25 feet
of he ight for free, thus
mak ing the overall height
ab out 30 t o 40 fee t,
depending o n the house.
While not o pt imu m for
long-hau l OXo n 20 meters,
th is antenna will perform
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25 watts/143.o-149.o MHz

FM-88S with SCANNER (optionol)

In the tradition of the famous FM-DX and the FM-28
Clegg p roudly announces the 2 Meter FM Transceiverof
the next decode,

We've retained all the features and performance of
the popular FM-28. And we've added CAP and MARS
frequency coverage. And we've added an optional
SCANNER. You'll have continuous contro l of output
power from 1to 25 watts right from the panel.

As with the FM-28 we give a full 1'rCAR limited wcrrontv
And when you purchase an FM-88 or 885 we will refund
your purchase price if for any reason you elect to return it
within the first 10 days.

Because the FM-88 is available ONLY DIRECRY from
CLEGG and there is no ~M IDDLEfv1AN" involved, we are
able to deliver to you much more RADIO for your hard
earned dollar.You are virtually buying WHOLESALE!

A LIMITED QUAI\ITITY OFTHE NEW FM-88 WILL BE AVAIL·
ABLE FOR OCTOBER DELMRY. YOUR DEPOSIT NON WIll
ASSURE YOUOF EARLIEST DElMRY. whether you elect the
FM·88S at $439.00 or the FM-88 (without SCANNER) at
only$345.00,we are certain you'll be delighted with your
selection. (These introductory priceswon't lost long).

Eoch unit is supplied complete with Mobile Mounting
Brocket; Base station Bale; Microphone; Mobile Power
Coble;Base station Power Cable and manymany hours
of OPERATING ENJOYMENT.

A detailed SPECIFICATION sheet describing the new
transceivers and Clegg'S coordinated cccessones and
antennasis yoursfor the asking. Phone 1(800)-233-0250
today for your copy or to order either one of these su­
per TRANSCEMRS!

..... H24

P. O. BOX 11 01
SOUTHGATE, MICH . 4819 5

PHONE (313) 285-1782

HAL-TRONIX
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'"HA L'" HAROlD C. NOWlAND

W81 XH

CLOCK CA5l Avaiiab le and will fit anyone of the above crocks . Regular
Price . .. $6,50 lui Onl, 54.50 wl>en _lire _ h dod.

SlX ·DICiIT ALAIII' CLOCK KIT tor home. camper. RV. 0' field ·day use. Ope 'a tes
on ta.ven AC or DC. and has its own 6I}Hz time base on the beard. Complete
with all electron ic components and rwc-pfece, pre-dri l led PC boards. Boerc
size 4" x 3". Complete wit h speal<er and swi tChes. If operated on DC, there is
nolhing more to buy,'
PlICI D AT •••••• •••••••••••.•• ••••••••••.•••••.••••••.•••••...•••• . 516.95
Twelve-voll AC line cord tor those who wish 10 operate the cloc k trom 110-volt
AC. n .95

SHIPPING INFORMATION
ORDERS OV ER $l S.00 W ILL BE SHIPPE D POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLIN G AND MAILING
CHARGES. SEND SASE FOR FREE FLYER

COMPUTE KITSl CONSISTING OF EVE RY ESS ENTI AL PART NEEDED TO
MAKE YQUR COUNTER COMPLE TE. HAl·600A 7·01GIT COUNTER WITH FRE·
QUENCY RANGE OF ZERO TO 600 MHl _FEA TURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR HIG H FREQUENCY; AUTOMATIC ZERO
SUPPRESSION, TIME BAS E IS 1.0 SEC OR .1 SEC GAT E WITH OPTIONAL 10
SEC GATE AVAILABLE. ACCURACY ot ,001%. UTlllZES 10-MHl CRYSTAL 5

" "COMPLETE KIT... •..... . • •..... . • • • .. . .. • •..•..... • • • • ............... $129
HA.L-lOO" 1·01011 COUNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz. FEATURES TWO INPUTS, ONE FOR lOW FREQUENCY AND ONE FOR
HIGH fREQUENCY: AUTO MATIC ZERO SUPPRESSIDN. TIME BASE IS 1.0 SEC
OR .1 SEC GATE WITH OPTIONAllQ SEC GATE AVAILABLE ACCURACY
± ,001 %, UTILIZES l().MHz CRYSTAL 5 PPM
COMPLETE KIT..... • • ...... • • • • . .. . • • • •••.. . • • • • ...... . . ........ .... Sl O9
HAL·50A 8·DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OR BETTER AUTOMATIC DECIMAL POINT. ZERO SUPPRESSIO N UPON
DEMAND, FEATURES TWO INPUTS, ONE FOR LOW FREOUENCY INPUT, AND
ONE ON PANEl FOR USE WITH ANY INTER NALLY MOUNTED HALTRON IX
PRE·SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 10
SEC AND .1 SEC TIME GATES. ACCURACY ,",,001%, UTILIZES 10·M Hz
CRYSTAL 5 PPM,
COMPLETE KIT _. _ SlO9

PRE·SCALER KITS

HAL 300 PRE • • ••••• • • •• • •• •• • •• ••• •• ••• • • • ••• ••• •• ••• 5' 9 .95
(Pre-d'illed Gl0 board and all components)

HAL 300 AlPRE• • • • • • • ••• • • • •• • • • • • • • • • • • • • •• • • • • • • • • $14.95
(Same as above with p'eamp)

HAL 6 0 0 PRE. • • •• •• • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 534.9 5
IP,e·dr il led GtO board and all components)

HAL 600 A/PRE• • • • • • • •• •••• • •• ••• •••••••• •••••••••••• 539.95
(Same as abo.e but w,th preampl

6 -DIGIT CLOCK • 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC Gl0 PRE·DRILLED PC BOARDS. 1
CLOCK CHiP. 6 FND 359 READOU TS, 13 TRANSISTORS, 3 CAPS. 9
RESISTORS. 5 DIODES. 3 PUSH· BUTTO N S WITC HES. POW ER
TRANSFORMER AN D INSTRUCTIONS.
DON'T BE FOOLED BY PARTIAL KITS W HERE YOU HAVE TO BUY
EVERYTHI NG EXTRA
I'IIICID AT . • • • • . • • • • • • • • • • . • • • • • . • • • • • • . . • • • • . . . • • • • •.. .. . . • ... . . 5 11.95

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODE R KIT. COMES WITH 2 SIDED, PLATED THRU AN D
SOLDER FLOWED G-l0 PC BOARD. 7-567's. 2-7402. AN D ALL ELECTRONIC
COMPO NENTS. BOARD MEASURES 3'1:1 x 5'1, INCHES, HAS 12 LINES OUT.
ONLY U 9 .95

DELUXE 12·BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7200
chip . Provrues both ViSUAL AND AUDIO indications! Comes w ith its own two,
tone anodized aluminum cabine!. Measu' es only 2 314 )( 3314", Complete with
Touch·Tone pad . board. crystal. Chip and al l nec;essary components to tiniSh
the I< i t.
PRICED AT S29.95
For those who wiSh to mount the encoder in a hand·held unit. the PC board
measures only 9/16" )( 1 3/4"', This part iall<i t with PC ocerc. c,ystal,chip and

~~Tl~~~r: 114.95

ACCUIlUlI _ MlMOIY o nION KIT THIS ACCUKEYER MEMORY KIT PRO·
VIDES A SIMPLE. LOW COST METHOD OF ADDI NG MEMORY CAPABILITY
TO THE W B4VVF ACCU KEYER. W HILE DESIGNED FOR DIRECT ATTACH·
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY 516.95

Accuunl (KIT) THIS ACCUK EYER IS A REVISED VERSION OF THE VERY
POPULAR W B4VVF ACC UKEYER ORIGI NALLY DESCRIBED BY JA MES GAR.
RETT. IN QST MAGAZ INE AND THE 1975 RADIO AMATEURS HAN DBOOK,
51 6 .95

Accuu n l _ M l Mon o nION 1l11_ TOGETHER ONLY 5ll .00

j/ Reader Service-see pape 243 157



quite respectab ly o n 15
and 10 meters, and will be
co nsiderably better than a
vertic al even o n twenty.
My wife (WA4WQ H) has, at
las t count, totaled up 101
countri es o n just suc h an
ante nn a , dr ive n with a
KWM-1!

Al though t he TH -3
Ju n ior is my pe rso na l
cho ice, the re are seve ra l
other a n te nnas w hi ch
migh t fit the bill. Mosley,
for example, has the TA-33

Dr. Barry S. Fromm K8SD
J /07 Ridgt'CT~tRd.
Grnflvilfe TX 7j401

Junior fo r only S130.00.
Severa l compa nies offer
lightweight quad kits, and
even a CB antenna tu rned
ho r iz o nta l would be a
good bet. If you just can' t
bear to mount the antenna
on the roof of your house, a
telescoping mast co uld be
substituted for a slight in­
cre ase in cost. Any way
you do it, suc h an antenna
syste m will be the best buy
in a linear o n t he marke t.
73 and good OX.•

15-1220
' s.M2
1!Hl43
15-517
15-888
15-1204
278-971
15-825
15-<129
15-031

-
Archer servo- rotor
5 It. mast. 1-1 /4"
10 tt., 1·1 /4" mast
Heavy-duty tripod
Universal mount mast anchor
50 feet of rotor cable
50 feet o f RG·581U
Guy wire anchors (2 sets)
Turnbuckles (2 sets o f 2)
100 feet of RoH ga lvanized steel
guy wire (2 each)
TH·3 Jun ior antenna

Alabama sales tax 6%

rable 1. Cost breakdown.

$54.95
3.29
5.99

15.95
1.19
3.99
9.95
1.18
1.58
1.89

129.95
$229.9 1
+ 13.79
$243.70

The Chicken Delight Beam
- a tasty morsel for 10

Requires a Crossbow.

T he Chicke n De light 10
me ter beam is a q uick,

inexpe nsive, and effec t ive
monoband yagi . There's no
need for truck or UPS ship­
ments, jus t a trip to Radio
Shack .

The main ingredient is a
Radio Shack Arche~ 3-ele­
ment CB (k nown around
these pa rt s as c hic ke n
band) beam. This one is

!,
••••
i
•,

!,,
••
i
i
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Fig , 1.

s toc k n u mbe r 21-93 3 ,
known as the Crossbow"
III. This lightweight beam
can be easily modi fied for
10 meter o pera t ion. The
e lement spaci ng a nd
lengths must be changed as
well as the gamma match
network.

The Dimensions
The dis ta nce betwee n

the ref lecto r and the cente r
of the boom ma st b racket
re ma ins at bS" , but the
boom bracket center to the
driven e lement dimension
is sho rtened to 13" . The
driven eleme nt to di rector
dis tance is increased to
60" . Th e se d im en sions
c reate a ya gi w it h a
.z -wave le ngt h re f le c to r
spacing and a .l Swave­
le ngth d irector spac ing.
The refl e ctor e le me n t
length is 17' 1 Vi ". The

d riven el ement length is
16' 5Vl " and t he d irector
lengt h is 1b'1 Vi " . These
dimen sio ns p lace re so ­
na nce in the pho ne po rtion
of the band. Transposing
the above dimensions
d irectly to the assembly in­
st ructions make s fo r rap id
const ruction of the anten­
na.

The gamma match will
need to be read justed a
sma ll amou nt from the 11
meter se tt ing. This ad just­
me nt will need to be made
on an indi vidual basis. An
easy way to adjust the
match is to place the beam
o n end , wi th the refl ector
agai nst the gro und and the
a ntenna pointing straight
in the air. Matching pe r­
formed in this manner is
usua ll y close enough for
p ract ica l pu rpose s. The
construction of the matc h

is good and it takes legal­
limit rf e as ily.

I recommend using a small
q ua ntity of ant i-corrosion
compound where the ele­
ments slide together, a dab of
RTV on each element end
sheet metal screw head, and
plenty of RTV on the gam­
ma ma tch coax connector.

Because of the beam's
light weight, it is easy to
e rec t and may be turned by
a light-duty rotor.

The perf orma nce o f the
Ch icke n De lig ht is fa r
superior to the 10 and 15
mete r inte rlaced duoba nd­
e r I also ha ve up, even
though the duoba nder is
30' higher in the air .

The re is no doubt the
Chicken De light is an inex­
pe nsive, effect ive beam.
There now ca n be no ex­
cuse fo r not using a yagi o n
10 meters. •



Call or Write for Delivery or Quote

RF POWER LABS
V-350

ABreakthrough In Technology!
MICROPROCESSOR COIITROLLEO

SYIITHESIZED HANDlE

Transm it
Ind icator

Channel
Busy l a mp

Repealer /Simp lex- Onset Switch

Display

o-.o«
5 KHz Up

Remo te
, '\Speaker /M ike

Input

Priority Channel

Memoty and
Band Auto Scan

Clear /Busy Aul o
r-r-: Scan Selector

Automatic Banet)' Saver
Feature IOf l EO Display

144 ·148 MHz Range

3 Watts Output
•

Rubber Flex Antenna

5-olQ II LEO

Readoul

AudiO Ga m - ¥.:­
Control

\lil
TAUU

V

BNC Antenna
Connector

FT-207R

4 Memofies plus
Programmable Onset

• Optional Equipment:

Tone Squelch. Speaker/Mike, Nicads. Battery Charger

TN r_ n .zt1fl I,_tllniZet/"'"
. s ." .. '. twa ,.. c-.M .-t III • '1l'J' c c, ,.u.,.

~T"

Sque lch Control

TOWER ELECTRONICS
24001 Alicia Pky .• Miss ion Viejo, CA 92691

(714) 7 68.a900

"1111 Soultl••st'. 1u1l·1I.. YIIIU Dlstrtbutor"

Condensor Mike

Keyboard Encoded
Frequency Entry

Keyboard lock
guards against

accidental frequency
change

-
In<:lu<! ing P,• .pllid

•
J~;.;!~L.lt.:~=-~ Sh;ppi llt Full I".......-=-

II M.,. in E I.....:I
II 90 OilY W ."l y

II Re-.;e...ed inOST Aug. 19 79
• VISA -M,6.STERCHARGE accep' eod

The ate
QRM Killer~ Moonn'

f REQUE NCY-AG ILE
AUDIO FilTER

5199.95

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY Il HOUSTON, TEXAS 77002

7131658-0268 .... ..35

MASTERCHARGE I VISA

LEAVE A MESSAGE & WE'LL CAll YOU BACK!

Moolllf L 1 il a v«'SoII i.. add-on
...cho fillet lOt communi.
ulliDn$ .Ke Nt..... IT!I've, 0".' flor .ibil ily in ....Ipi"lil 10 h "'-::' t he de'oired
$ivn.. lSS B. CW. RTTY . 11K) Irom bKk9<ound in ,..I".. lIne- II'wl vel simply
COnnea. he-.. Io"<hp"....' and . Kei...er outpuT.

II Fully _u lom_tic _ch/lod< / t,..,k opera tion lor no tc hing ou l u"....anled
t>etlJfodynes_

II Sel-.::,able bendp.u or b .nd .....Jeet mod... .

II Bandwid th smoolh ly v.... i"" le fro m 2 0 H l 10 1000 HI ,

II Cen l er frequ ency smoo t h ly varillb le from 280 10 3000 H I ,

II Bui ll-i n 2 ....I tt powe' OU IPu l , IAgIl.

e U ,," ;nlll, nlll 9 ·vo II be tte, y Dr • • tern,,1 SO urcII o f 6 10 12 yolll DC .

Appl icat ion 10 CW
Model Fl I i••upert> 'or CW ' e<;ep t io n . A.a" " . "10 re line....... ! .... tom_ic:
freq uency control Qn be _ ilclMld . wh ich Itnabln Ihlt l ill .. 10 l u n.. i1:l.. lf
QflIO. CW 5lltlion 0..- It 100 H• • It • • T h iswltV I.... 20 H. m in imum
bltndwidlh bItoDmn its ltitSV 10 I" ". in itS if it _ It 100 H. _

Appl icltli(>n to sse....t ATTY
Fo.SSB Of ATTY receplion Modltl FL 1 C¥I bit u.-:lIO 11M li lhe<. fullV
~JuSlab" lUdic> " w indow"' 10 p_IIM w.., led signIllf>d 10 r ej""t Ot",",.
Of IS. ~..ilble nold> 10r_ u n ted nar r..... bind signlls , Tuni ng irI
I"" nold> mod.. C¥I bit fu liV.ulo t ic Or mll>ull . Au to -not d>ing .11ows
rou li". .......... off " u'" o f • notch onlV 20 H, ... idlto ' ''lI l he ......I.:!
sign.1 is complltt'"V unlfflletld .
OId 'ClIId ' 0 h Oltl ....... (h cklli'" import... 01 0 ....TONG ASF"'. I

A
Technic al Box 62
Products Birmingham, Michigan 48010
C orp. ...."'05 Telephone 31 3/644-5698

Other Models in stock
2 Meter Base Amplif ier

15W In - 400W Out

AG!iI( W!iVVM , WO!iEOE . K!lZO. WAnGU. WB!iAYF. "!iRC. K58GB.
W!iGJ . W!iMBB, Il.!iAAO. N5JJ. WB5!JSV
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The TR-7500 Goes Inverted
- see you on the flip-flop

Put it in reverse.

Louis E. Voemall WA2JKN
}j Tamarack Hill Drive
Poughk«ps;~ N Y 12603

The Kenwood TR-7500 is
a beautif ul 2 meter FM

rig. It is synthesized and
has a 50-position channel
switch, w hic h, togethe r
with a +15 kHz switch,
gives 100 channe ls. It also
has selec table ± 600 kHz
tr an sm itter o ffs e t a nd
simplex for eac h c hanne l.
The rig comes set up with
44 x 2 - 88 prepro­
grammed cha nne ls to cov­
e r all repeater and most
simp lex frequencies listed

>__~:4t~.' " rs OUT
' 5'" y

Fig. 1. The unused inputs
(pins 5, 6, 8, and 9) of the Ie
are grounded. This is good
practice for an y CMOS
pro ject. Ul = 4070 CMOS
"quad exclusive OR" Ie. Rl
= 47k Ohms, ~-Wa tt rests­
tor.
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in the ARRl 2 meter band
plan . For wha t more could
you ask?

Well, you cou ld ask fo r
the rest of t he simp lex
cha nne ls (147.57, 60, 63, 66,
and 69). And that's no prob­
lem: The TR·7500 has a
diode p ro g ram b o a rd
wh ich a llows you to pro­
gra m SIX freque ncies of
your c hoice. The above­
li sted sim plex frequencie s
take f ive of the six c ha n­
nels . Now you have a ll
repeater frequencies and
all s im p lex frequenci e s,
and o ne c hannel left o n the
program board. What do
yo u d o with that o ne chan­
nel?

How a bou t program­
m ing it for your favorite
repeate r's inpu t frequency
so you can go reverse if t he
repeater is down and you
wa nt to Q SO with your
rock-bound buddy? O r per­
haps you want to be able to
liste n on the input to dete r­
mine if you are in direct
range of another a mateur?
Goodl Just program the re­
mammg c hannel fo r the
favorite repeater's input
frequen cy . Suppo se, how­
ever, there are two o r more
favorite repeaters? Whi ch
s im p le x frequen cie s d o
yo u give up? Another prob­
lem with programming
the repeater input freque n­
cies (a t leas t in my case) is
t hat the p ro gramm abl e

cha nne ls a re on the op­
posite side of the c ha nnel
se lec to r switch from t he
repeater ou tput freq uen­
cies. In switc hing from out­
pu t to input and back, I'd
miss ha lf t he conversation.

Afte r go ing through all
of the above within the
first couple of months of
p urchasi ng my 7500, I
decided to look fo r a be tter
way. The squelch knob has
a pul l-on push-off switch
which is mean t to control
a n o p t io na l su bau d ib le
tone encoder. I had no in­
tention of install ing that
o pt io n on my rig, whi ch
me ant that there was a free
switc h on the front panel. I
decided it would be nice if
I could go reverse by sim­
p ly pull ing out t he squelc h
knob.

This modi ficat io n wi ll
allow you to do just that. It
is inexpensive (a resistor,
an IC, and an IC socket)
and very easy to install . No
circu it bo ard lands have to
be cut. Jus t u nso lde r a cou­
p le of wires and add more.
The modification has per­
fo r m e d f la w lessly fo r
severa l months in my rig,
a nd for about a month in a
friend 's rig.

The circuit works quite
sim ply (see Fig. 1). The two
ex cl usive O R gate s a re
used as cont ro llab le 10­

verters. The two lines in­
verted a re lab led RS and TS

o n the 7500's schematic.
The se lin es cont ro l the
se lec t ion of the co rrect off­
se t crysta l during transmit
a nd rece ive. Fo r normal
operation (sq uelch knob
pulled out). the simplex
crysta l is used for transmit
and t he rece ive c rysta l is
se lected by the transmit
offset switch.

Th e ci rc ui t is c o n­
struc ted o n t he bottom of a
14-p in IC socket (see Fig. 2),
All leads are brought out.
the IC is pl ugged in, and
the whol e asse m b ly IS

wrapped in e lec trica l tape.
(Be carefu l not to short
anything whe n ap p lying
t he tape.) The fron t pane l,
diode prog ram board, and
the t ra nsmit offset switc h
a re removed . The red and
ye llow wr re s a re un­
soldered from the offset
switch. The red wire is TS
and the yellow wire is RS,
commg from the phase
locked loop circuit board .
The red wire goes to TSIN
in Figs. 1 and 2; the yellow
wire goes to RSIN. TSO UT
is so ldered to the lug of the
offse t sw itc h fro m whic h
the red wire was removed.
RSOUT is soldered to the
lug from which the ye llow
wire was rem oved . Th e
wire label ed " fro m SUB
switc h" is connected to the
o ra nge wire coming fro m
t he back of the sq ue lch
control. This wire comes
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Crise, clear hum-tree audio
Is what phone patching is
all about and MFJ has it•

Tu.HSM,n u
....., '''~&T 0 .....-

'1' '/ n :U Pf ffUIi_........__...""
-

---

NEW MFJ·624 Deluxe Hybrid Phone Patch
Feature Packed: VU meter for line level and null. Has receiver gain,
transmitter gain, null controls, bypass switch. Beautiful hum-free audio.
RF filtered. VOX or push-to-talk. Works with any rig. Simple paten-in­
patch-out installation.

"'~ 10:
MlllN DU STRIES D.p13
P. O. BOI,4U51
Pl nor.m. Cllr. CA91402

irctes. $49.95 prus $3.00 shipptng alll! hand
ling.

One yur unconditional guarantee
Order from MFJ and Iry it - no obligation. It

not deligllled. return u within 30 days for refund
(less shipping).

Order 10000y. caJl 1011 tree 800-647·1800. Charge
VISA, Me or mail check, money order lor $59.95
plus $3.00 shipping lor MFJ- 624 and $49.95
plus $3.00 shipping lor MFJ-620.

m
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File, preserve and display
240 QSL Cards

in the QSL ORGANIZER'·
This handsome Album FREE
with every 40 pages ordered.

Function swite" : OFF for normal operation ON
connects your rig to phone line lor patching_
NUll switches VU meter to let you adjust for
maximum null.

Simple 2 cable inllallation (plus phone line)
when rig has patcn.m-patcn-cut lacks. Connects
easily to any rig .

Pllono jacks lor patch,in.patch-out, speaker,
mlCfOphone. SCrew teminals for phone Iines_

Eggs"eI white, walnut sides. 8x2x6 inches.
QUAlITY: Every single unit is "stell lor per.

formance and inspected lor Quali ty. Solid amen.
can construction. quality com.P~"""'.otii'~.~_

MFJ·62Q TElEPATCH ...
HY8RID PHONE PATCH.
Same as MFJ.624 but
less VU meter. 6x2x6

New

This new MFJ·624 Ttlepatch I hybfld phone
patch gives you a comtananon 01 pertcmance.
features. and Quality thai you won't find in other
phone patches.

PERFORMANCE: Gives you crisp clear, hum-free
audio wtlich is what phone patching is all about.
Use autonatc VOX or push-t&tatk. RF pi-filters
and PC board cons!JUCbon eliminates RF feedback_
Werts wllh any rig_

FEATURES: YU meter monitors telephone line
level to prevent crosstalk between telephone
channels. Also lets you adJust null depth for
maximum isolation between receiver and trans­
miller.

Separale transmitler and receiver gain conlrols
eliminate readjus ting rig's controls after patching,

Null conlrol l or maximum isolaliOll_

Tired of cluttering up your walls, stuffing OSL's in drawers
and boxes? The modern way to keep your aSL cards neatly
organized and always on beautifu l display, is In the all new
aSL OrganizerTM. It consists of a handsome Album, and

crystal c lear vinyl pocketed pages. Each spec iall y designed heavy
duly page, has three top-loading pockets to hold 6 cards (back 10 back),

The roomy pockets even hold those extra large Japanese aSL's . With every 40
pages ordered (minimum), you'll receive the handsome OSL OrganizerTM album,
FREE. It's richly padded, in long lasting 'Brown-Hide' vinyl with gold imprint on
cover and spine. The 3-ring binder allows you to arrange or re-arrange your pages
quickly, easily.
YOU' ll f ind the aSL OrganizerTM is a great way to file contest cards, give as
club prizes, gifts, and a great way to tidy up the radi o shack.

Fill inthe Handy Order Form below .. , and mall today.

~/~~~ I-HANDYORDER FORM ----------------top-loading P'lnl_d: I"lIICE I'oSI~I& H..dling TOTAL Cftltker Mon" Ordll'
~ ~ I 0 1 FREE Alb... IlId 40 pIQ" ' .111)" .47 IK't 18.10•••• ••1.95, • • •• ••$ZO.75 IIldDnd ,WI COOl

pages J orJ ast, I 0 Z FREE AlbuMs ..d 10 '~I'.' 45 Nell . 36.00 •• • • • •3.45• • • • . . .139 .45 (CA reSIdInts _ 6% '-'I

easy arranging 0 3FREE Nb, • • IlId 1211 'lilut «uU. 5Z .IO., ••• 4.75. . , • •• •S57,55 1$ II (fJVes aviilibl"''1I&~'" 4Oc.lly) TOTAL
L ---' o/ QSL's SftIpID: II'll ISl Prlnl) -'-----

.,.. M109 I Mimi CIII

DDo l "..~d~"~..'___ -t- _
o mn, Im)U)i:itiiE) I '"

P.O_8ft 44-451 . "'-... elf,CA '1102

'61



Fig. 2. Bottom view of the 14-pin Ie socket.

the LED re ad o u t s; the
rece ive freq uency is se t by
the transm it offset switch.
Afte r using thi s mod a co u-

soldered to the small PC
bo ard o n the back of the
power selection switc h {see
the 7500 owner's manua l).
Plus n ine vo lts c an be
ta ken from the brown wire,
wh ich is plugged into the
dri ve r c ircuit boa rd at the
poin t la be led C9. Don' t
unpl ug t h is wi re , just
solder to it. A convenient
ground can be fo und next
to the micropho ne jack.
The com ple ted circu it is
fitted into the clea r spo t on

the d river ci rcuit boa rd.
where the subau dible tone
assembly is meant to go .
The rig can now be reas­
sem bled.

Operation is a joy; just
dial yo ur loca l repeater
no rmall y, incl ud ing setti ng
the norma l transmi tter o ff­
set, pull out the squelch
knob, and you are oper­
ating reverse . Note that
when the sq ue lch knob is
pulled out. t he tra nsmit
frequency is d isplayed o n

•

"S' ~

"SO UT, , , • , • ,
• • , ,

..
m

•

r '" " " , '" • •
TSOU T

TS ' ~

pie of tim es, yo u' ll wonde r
why it wasn 't included as
origina l equ ipment in the
rig. •

Ready for the
New Repeater Subband?

-your FT-221R can be

Simple mod does the trick.

A tex A . W~bst~r WA 6FWQ
H 92} Sh~fdo" Lak~ Drive
Elk Grow CA 9J624

W it h the a nnounce­
ment by the FCC of

the opening of 144 .5 to
145.5 MHz of th e 2 mete r
ba nd fo r re peater o pera­
t ion, many of us were
caught with rigs that would
not operate in that po rtion
of the 2 meter band . In my
case, I ha ve a Yaesu FT­
221R.

Not wa nt ing to spend a
lot of money for a new rig, I
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decided to find a not her
so lut ion to the problem.
Afte r lo o kin g over t he
sc hema tic d iag ra m , I
d e c id e d that a si mp le
mod ification shou ld do the
trick . So. after about thirty
minutes of wo rk, I was on
the new subband . I'm su re
the re are ot he r ways of
modifying t he FT-221R to
operate o n the new sub­
band , but this way seems
to be the fastest and t he
simplest. It req uires only
the add ition of one crysta l,
o ne jumper wire, and t he
relocation of two wires.

The c rysta l requ ired is a

13.96666 MHz in an He ­
25/U holde r, shunt ca paci­
ta nce 34 pF, d rive leve l 5
mW, re sistance below 20
Ohms, tolerance 20 ppm,
fundamental mode .

The modif ica tion steps
a re as follows:

1 . Place the new crysta l
in c rysta l socket X09 o n
PB-1454 (loca l un it).

2. Place a jumper be­
tween terminal s 3 and 6 o n
S2B (ba ndswitc h).

3. Remove the wire o n
te rminal 6 o n 52C and
place it on terminal 3.

4. Remove the wire from
)18, pin 6 (PB-1459l, t ha t

runs to 58 and p lace it o n
pin 4 o f 11 8. Be su re to
se le c t the correct wire o n
p in 6 because there a re two
of the same color.

Afte r the modification is
completed, TC09 o n PB­
1454 may be adjusted to
tri m t he c rysta l freque ncy
fo r exactly 600 kHz offse t.
Whe n this modification is
incorpora ted in the FT­
221R. it will be necessa ry
to place the 600 kHz-Aux
swi tc h in Aux pos it ion
when o pe rat ing 144.5-1 45 .5
and in the 600 kHz pos it ion
w he n opera t ing 146-148
MHz.•
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L. B. Peirce W4KlX
210 Carolyn Avenue
Panama City FL 32407

Grady Clark W4R YY
213 Sandifer Road
Athens AL 35611

I/Hey! That Sounds Like .01 uF!"
- intended for the blind, this audible

multitester is great for everyone
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Fig. 1. Circuit diagtam.
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Fig. 2. Basic oscilla tor circuit.

,"

1 . Co nnec t t he unk nown
re sista nce across the test
le ads plu gged in to the
jacks a t 18.

2. Plu g the head phones
into 15 (or 13).

3. Se t the SELECTO R
switc h, 52 , a t posit io n 2.

4. App ly ba ttery powe r
to the osci lla tor by throw­
ing the powe r supp ly t rans­
fe r switc h, 5" to the DC
po sit ion.

5. Throw the tone com­
parison swi tch, 53, to the
up o r EXTE RNAL po sit ion
and no te the pitch of the
tone heard . This is the tone
produced by the unknown
res istance .

6 . Now throw 53 to the
dow n o r INTERNAL po si­
t ion, there by subst ituting
the sta nd a rd re sistor, Rj ,
for the unkn own re sis­
ta nc e . Adju st R, until no
diffe re nce in pi tch is heard
when 53 is thrown from
o ne pos it ion to the o ther .

7. R1 now ha s the same
resistance as the resisto r
unde r test. Read this va lue

or capaci t anc e by compar­
ing the pitch of the tone it
produces with the pitch
p rod uced by a sta nda rd re­
s is to r o r c a p ac ito r o f
known va lue conta ined in
the test instr um ent.

The stand a rd resisto r in­
corpo ra ted in the inst ru­
men t fo r mea sur ing re sis­
tance by the to ne-co mpar­
ison me thod is the 200,000­
O hm Hel ipo t, R, . It is in­
se rted in se ries wi th the
t ra nsis to r b ase ci rcui t
when the se lector switc h,
52 , is pl aced in position 2.

Referring to Ftg. 1, the
procedure fo r me asur ing
an unk nown resis ta nce by
the tone-comparison meth­
od is as follow s:

2~ >O1

p~ "",£s
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~
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serve . It is impo rtan t, how­
ever, that the two second ­
a ry windi ngs be connec ted
so as to provide po sitive
fe edback for osc il la tio n.
The sim p les t way to de ter­
mine the proper connec­
tions to the tr ansformer is
to tempora rily hoo k up the
basic osci lla to r circu it with
cl ip le ads as shown in Fig.
2. If osc ill a tion is not ob­
ta ined, as indica ted by a
low-p itc hed buzz in t he
pho nes, re verse t he con­
nections of secondary #2 at
points X and Y.

A c ha racterist ic of this
osc illa to r is that the fre­
q uency of osc illa tion ca n
be va ri ed over a wide range
b y in serti ng diff erent
va lues o f re sista nce , ca­
paci tance , o r ind uc ta nce in
se ries wi t h the ba se lead o f
the tr ans istor. l ow va lues
of se ries resistance pro­
du ce low-pi tche d tone s,
a nd hi gh va lues . h igh­
pitched tones; where as low
va lues o f se ries capac i­
t an ce pr o du c e h ig h ­
pi tc hed to nes, a nd high
va l ues p rod u c e lo w ­
p it c hed to nes. The fre­
que ncy o f osci llation is
highl y sens itive to small
va riations of thi s kind, so
t hat even Quite sm a ll varia­
tions in seri es re sistance o r
capacitance can be detect­
ed by a kee n sense o f pitch,
which most sight less pe r­
sons possess.

The im por tant po int ,
howeve r, is tha t two re sis­
to rs of equa l resist an ce , o r
two capac itors of eq ua l
capac ita nce, when a lter­
na tel y inserted in the base
le ad , will produce tone s of
the sa me pitch. This cha r­
ac teris t ic provid es a mea ns
fo r d ete rminin g the va lue
of an u nknown re sist ance

t z-o 'c tock po sition to m ark
the fiducia l po int of ze ro
a nd full resistance.

When used wi t h appro­
priate test probe s to be de­
sc ribed la te r, thi s instr u­
ment has the fo llowing ca­
pabilities:

1 . Checks contin uity of
ci rc uits .

1. Pro v id e s an a u dio
signal sou rce of va riab le
pitc h fo r test p urposes.

3. Mea sures ca paci ta nce
from 0 .001 5 uF to 20 uF o r
highe r.

4 . Measu res re si stance
from 10 to 200,000 O hms.

5. Dete rmines pol ar it y
of e lec t rolyt ic capaci tors .

6 . Se rves as a n au d io
amp lifie r fo r weak signa ls.

7. Serves a s a s igna l
trace r fo r e it her aud io o r
modulated rfli-f signals.

8 . Serves as an rf detec­
tor, transmitter tu ning in­
dicator, app roximate fre­
quency me ter, or CW key­
ing monitor fo r rf signa ls.

Circ uitry and Applications
Fig. 1 shows t he ci rcu it

d iag ram of the test instru­
ment. As indicated in thi s
figu re by t he d ashed lines,
the c irc uit is co mprised o f
three basic e le ments: an
aud io osci llato r, a Wheat­
stone bridge, and an audi o
a mp lif ier.

The heart of the inst ru­
ment is the aud io osci l­
lato r, which can be pow­
ered by ei t her an internal
battery o r a n ex te rna l
sou rce of rf energy. The
oscillator uses a 2N107
PNP transistor in the fam il ­
ia r Hartle y ci rc ui t . Induc­
tive feedback is provided
by T1, which is a vertical
blo cking osci lla to r tra ns­
fo rme r from a TV se t . In
o ur case, th is transfo rm er
is a Me rit A-30m , with one
prim ary a nd two seconda ry
wind ings . The ra t io of
p rimary to seco nda ry #1 is
1 :48, a nd th e ra t io o f t he
primary to seco nd a ry #2 is
1 :1. These ra t io s a re not
c ritical, and a ny transfo rm­
e r o f approx imately sim ila r
c ha racte r istics s ho u ld

T his a rticle desc ribes a
simple but versatile

test instrument designed
especially for use by the
sightless radio amateu r o r
electronics experimenter.
Although it may also prove
useful to persons of normal
vision, the instrument does
not req uire the sense of
sight fo r its use . All
measurements of w hich
the instrument is capab le
can be made using only the
aud itory and tact ile senses.
This is acco mp lished by 1)
null ing o r peak ing an au d io
tone. 2) com pa r ing and
ma tc h ing the pitc h o f
aud io tones, 3) count ing
the ti m e-rate o f - audio
pu lses. o r 4) read ing by
touch from dia l p late s
especia lly su ited to that
purpose.

The two dial s that must
be read by touch are the
controls for variable
resistors. Dial readi ng is
great ly facilitated by using
variable resistors of the
Helipot'" or Spectrot '" ty pe.
These are preci sion poten­
t iome ters requ iring exac tly
ten tur ns of the contro l
shaft to cover t he full
ran ge of re sistance with a
high degree of lineari ty.
Whe n fitted wit h a po inte r
knob and a dia l p late di vid­
ed into ten equal d ivisions
marked by rai sed d o ts,
variable resistors of th is
type can easi ly be read by
touch, in increments of o ne
one-hundredth of the to ta l
resistance . For example,
with the 'tOk-Ohm Spect rol.
each revolutio n o f t he
knob represents 1 ,0 0 0
O hms and eac h dia l
division re pre sen t s 100
Ohms; simi la rly, wit h the
lOOk-Ohm Hel ipot, each
kno b revo lutio n repre se nts
20,000 O hms and each d ia l
d ivis ion, 2,000 O hms.

O ur dial s we re cut from
thin shee t a lum inum, and
a re about 1 inches in di am­
e te r. The ra ised dots mark­
ing the dia l di visio ns were
made with a center pu nch
from t he reve rse side. Two
dots we re used at the
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Table 1.

from the dial of R1 . This is
re adil y done by noting the
number of d ial d iv isions
and knob rotations passed
over as the control knob is
turned back to the zero-­
re s is ta nce position . As
previous ly noted. eac h dia l
division represe nts 2.000
Ohms and each knob rota­
tion . 20,000 Ohms.

On our instrum ent, this
method of resistance mea­
sure ment was found to be
mo re useful for resistances
greater than about 1,000
Ohms. For smaller va lues
of resi stance, the pitch
becomes so low that all
tonal charac te r is lost and
an accurate matching of
pulse rates is more d iffi­
cult. However, resistances
under 1,000 Ohms can be
accu rately measured by
the Wheatstone bridge .

Seve n c a pac ito rs, C1
throug h C7, are incor­
porated in the instrument
as standards fo r estimating
capacitance . They are in­
se rted individually into the
base ci rcu it by se tti ng the
SElECTOR switc h, 52, in
pos it ions 3 through 9 .
These ca pac ito rs range in
va lue from 0.0015 uF to 0.1
uF in increments suc h that
the capacitance is dou bled
eac h tim e the se lector
swi tc h is advanced one po­
si tion. In our case, we were
fortunate enough to find in
the junk box a multi -se c­
tion capacitor containing
all of these seven ca pac­
ita nces in one shie lded
can. Ind ividual ca pac ito rs
will serve just as well , of
course, though perhaps not
as neatly.

The procedure for esti­
mating ca paci tance is the
same as that for measuring
resistance, except th at a

Capacitance (uF)
0.5
1
2
3
4

8
10
20

tone match or a nea r tone
match is obtained by rotat­
ing the SEL ECTOR switc h
from position 3 to position
9. As the standard capac­
itances are ava ilab le only
in disc rete ste ps , it is
unlikely that a perfect tone
match with the unknown
capa citance can be ob­
tained. More commonly,
the pitch produced by the
unknown capacitance will
be b ra cketed by two
SElECTOR switc h posi­
tions, one giving a higher
pitch and the other a lower
pitch than the capac ito r
under test. The unknown
ca pac itance is then ap­
proximated as somewhere
within the range of capaci­
tance re prese nted by these
switc h positions , giving
c o ns id e ra t io n to th e
re lative diffe rences in
pitch of the th ree tones .

Although the highest
standard capacitance pro­
vided is 0 .1 uF, mu c h
higher va lues can be mea­
su red by us ing a different
te chnique. As the unknown
capacitance across the test
leads is in c reased , the
audio tone becomes lower
in pitch; fo r capacita nces
grea te r tha n 0.5 uF, the
pi tch becomes so low th at
individua l pul ses can be
counted . On our instru­
ment, pul se rate s we re
counted fo r high-qua li ty
oil-filled capacitors of dif­
fe rent va lues as shown in
Table 1.

These pulse rate s were
counted by ear with the
phones plugged into 15. A
stopwatc h was used for
timing pu rposes, but the
one-minute intervals from
WWV could also be used
and probably would be
more convenie nt for the

Pulses Per Minute
360
180
90
54
45
24
20
10

bli nd . These same pulse
rates would probably not
be dupli cated in replica s of
the tester, bu t they are in­
d ica tive of what is to be ex­
pected . Each inst rument
wou ld need to be calibrat­
ed ind iv idua lly, which is a
simple process if a variety
of marked capacitors is at
hand.

The capabi lity of operat­
ing from an external rf
source as well as from the
internal battery greatly in­
creases the utility of the
audio osc illato r. With the
power transfer switch, 51,
in the RF position, the os­
c ill ator may be powered by
rf injected at J4 . The
components RFC, 01 , and
C10, comprise a half-wave
rectifier and filte r for con­
verting the rf current to de.
More will be said about
thi s featu re of the instru­
men t in connection with
the rf pickup to be de­
scribed la ter.

Note tha t the power
transfer switch, 51, also
se rves as the off/on switch
for the battery and shou ld
be le ft in the rf position
when the inst rument is not
In use .

One fi na l comme nt on
th e osc il la to r m a y be
worth whil e . The closed­
c ircu it jacks, 11-3, were in­
stall ed in case it might be
desired to insert other test
components into the osci l­
lator circu it. The a udio
tone can be heard with the
phones plugged into either
the ba se jack, J1, or the col­
lector jack, J3, as we ll as
the regu lar phone jack, IS .
A useful applicat ion of the
emitter jack, J2. wa s dis­
covered quite by accident.
An electrolytic capacitor
inse rted into the circuit at
12 will have a dc voltage
impressed across it. If the
polarity of the capacitor is
co rrec t ly obse rved, the ca­
pacitor will slowly charge,
and the pitch of the tone
heard with the phones
p lugged in at 15 will
gradually rise until it pinch.
es off when the capacitor
reac hes full cha rge . If t he

pola rity of the capacitor is
inco rrect, the tone may
co ntinue indefini tely o r it
may pinch out as before,
but at a much slower rate.
This characterist ic can be
used to dete rmi ne the
po lar it y of elec troly tic
capacitors o r to de tec t
lea ky electrolvtics.

Wheatstone Bridge
The Wheatstone bridge

is energized by a tone from
the audio oscillator. The
audio tone is automatical­
ly transferred to the bridge
input by the switc hing
function of JS when the
headphone plug is re ­
moved from that jack. The
bridge circuit is composed
of fou r resistors: anyone of
the three sta ndard resis­
tors, R2, R3 , o r R4 selected
by 54; the variable balanc­
ing resistor, RS; the Spec­
tral variable resistor, R6,
and the unk nown resis­
tance , Rx. con necte d
across the test leads at 19.
The theory of the Wheat­
stone br idge is explained in
a ny high schoo l physics
book . Suff ice it to say here
th at the bridge is in ba l­
ance when the ratio of a
sta nda rd resistor {R2, R3, o r
R4) to the balancing resis*
tor. RS, is equa l to the rat io
of the resistor under test,
Rx, to the Spec tral null ing
resistor, R6 . The instrument
p rovi des t hree b ridge
ratios: 1:1 0, 1:1, and 10;1 .
The upper li mit of resis­
ta nce that can be mea­
sured by the bridge is the
maximum resistance of R6,
10 ,000 Ohms, mu ltip lied
by the bridge ratio . Thus, if
the bridge ratio is set up as
1:10, the bridge will mea­
sure up to 1,000 Ohms in
calibrated dial divisions of
10 Ohms each. If the bridge
ratio is set up as 1:1, rests­
tance values up to 10,000
Ohms can be measu red
with dial d ivisions of 100
Ohms each. If the bridge
ratio is set up as 10:1, re­
si stance va lues up to
100,000 Ohms can be mea­
sured with dial d ivisions of
1,000 Ohms each.

172



Photo A. Related controls are shown here, grouped to fa cilitate memorizing the panel
layout. A precision resistor used for sett ing up the bridge is bolted to the lid for safekeep­
mg.

It may be no ted th at the
sta nd a rd res isto rs. R2-4.
need not be precision re sis­
tors . In fac t. they need not
even have t he nominal
va lues ind icated. The only
cr ite rio n fo r se lec t ing
these resistors is tha t they
must have so me va lue tha t
wil l a llo w the d e s ire d
bridge ratio to be obta ined
by adju sting RS. The values
ind icated w e re c hose n
me re ly because t hey ma ke
the prope r se tti ng o f RS fa ll
at about midscal e .

Three precision resistors
will be required . however.
for initia lly se tti ng u p the
brid ge to me a su re un­
known resista nce s. Idea lly.
these pre ci sion re sistors
wo uld be 500. 5,000. a nd
50,000 O hms. but. again,
thi s is not necessary, The
closes t we co u ld co me
from o ur junk box was 500.
1.000. a nd 79.000 O hms.
and these val ues will be
used in the expla nat ion to
fo llow.

To se t up the b rid ge fo r a
1:1 0 ra tio. proceed as fol­
lows:

1. Connec t the Soo-0hm
pre c ision re sistor ac ross
the test leads plugged in at
19·

2. Co nnect the outp ut o f
the bridge to the input o f
t he audio a mp lifi e r by
t hrowing the tr a n sf er
switc h. S5. to the BRIDGE
po sition.

3. Throw S3 to INTER­
NAL (down) posi tion.

4. Plug the headphone s
into J7. This automa ticall y
tu rns on the audio a mpli­
fier.

5. Set the br idge RATIO
switc h. S4. to position 1.

6. Set the nulli ng Spec­
tro l, R6. to 5.000 Ohms by
tu rn ing its pointer kno b 5
re volu t io ns co u nte rclock­
wise from the zero resis­
tance setti ng. If your pre ci­
sion re sistor in step 1 is
some va lue o ther than 500
O hms (a ny value in the
range 100-900 O hms would
be sati sfa c tory). se t R6 to
read ten times t he va lue of
yo ur precis ion resistor .

7. Set the SELECTO R

switc h. S2, to positio n 8.
Other posi tio ns o f thi s
switc h can be used if a
higher- o r lo wer-pitched
tone is preferred. O n o ur
in strum ent. po s iti on 8
yie lds a pleasing tone of
abou t 500 Hz.

8. Tu rn o n t he a ud io
osc illa to r by throwing the
power t ra nsfe r switch, Sl ,
to the DC pos ition. A to ne
will now be hea rd .

9 . Nu ll thi s tone by ad­
justing the ba lancing re­
sistor. RS. until the to ne
disa ppears o r is wea kest.
O nce the null po sition is
fo und. do not move this
control again.

10. The bridge is now in
bal a nce for a 1:10 ra tio .
Re move t he test leads fro m
the precisio n re sistor and
clip o n the unkn own rests-

tance. Find a new nu ll by
ad jus t ing the Spectro l
potent iomete r. R6 . The
u nkno wn resistance will be
o ne-te nt h o f the resista nce
re ad from the Spec tra l d ial
a t the new null se tting.

To set up t he bridge fo r a
1:1 ratio . the sa me pro­
ced ure is fo llowed except
t ha t the 1,OOO-Ohm pre­
cision resistor is dipped
to the test leads. and R6 is
initia lly se t to read 1.000
O hms. If you r p recis ion re­
sistor is o f some o t he r
va lue in t he range 1,000 to
9.000 O hms. set R6 to that
same va lue . The bridge
RATIO switch. S4. is set to
posit io n 2. With the 1:1
ra tio. the null-po int read­
ing o f R6 for a n unknown
res istance will directly in­
di cate that resistance.

Ta set up the b ridge fo r a
10:1 ra t io. aga in proceed as
be fore. but cl ip the 79k­
O h m p re cis ion re s is tor
ac ross the test leads and
set R6 to 7.900 O hms. If
your precision re sistor is of
some other va lue in t he
range 10 k-90k Ohms, se t R6
to read o ne-te nth the val ue
of your precision resistor .
The bridge RATIO switch.
S4. is se t to po sition 3. Wit h
the 10 :1 ratio . t he nu ll
po int reading o n R6 for an
unknown re sistance m ust
be multip lied by 10 to
eq ua l t he un known resis­
tance.

Audio Amplifier
The ci rcu it of the audio

am plifier is a bo ut as bare­
bones as it ca n be made.
co ns is t ing only of the two
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Photo R All components are mounted on the panel, as shown here.

directly-coupled transis­
tors, TR2 3, and the cou­
pling capacito r, ( 9 The
DPDT switc h, 55, serves to
transfer the amplifier inpu t
ei the r to the bridge output
o r to the jack , 16, for the
signa l-trac ing probes. The
amplifier is powered by a
se parate j -vo lt battery sup­
lv. Th e re is no on/off
sw itc h, as this fu nction is
se rved by plugging o r un­
plugging the phones at the
o pen-circ uit jack, J7. Ini­
tiall y, we tried to operate
the audio amplifier a nd the
osci lla tor from a common
l .5-volt battery, but thi s
d id not work out be ca use
of audio leakage around
the Wheatstone bridge th at
made it im poss ible to ob­
tai n a distinct null. The
separate power sup ply fo r
the a mplifier c ured thi s
trouble, a nd rai sing the
supply vo ltage to 3 vo lts
ga ve the amplifier a littl e
more clout.

Constructio n and Arrange­
menl o f Parts

Co nst ruct io n of th e test
instrument is easy and sim­
p le . No PC board s a re
needed, and the only mate-­
ria l to be drilled is the
1/8-inch plywood panel.
O ur tester was built in a

174

plasti c cosmet ic box p ur­
chased at the loca l drug­
store for about $3 . The box
is app roximate ly 12 inches
long, 7 inches wide, 6 inch­
es deep, a nd has a hinged
lid with a latch a nd a
rece ssed carrying handle .
O riainallv. the box had a
removable t ray which . un­
fo rtu nately, was d ivided in­
to c o m pa rt me n ts w it h
ro unded bottom s so that it
cou ld "not be used as a
mounting panel. The sup­
porting e nds of the tray
were sawed off , therefo re,
a nd a ttac hed to the ends of
a plywood panel. All com­
ponen ts a re mounted o n
this panel, whi ch can be
lifted o u t for batt ery
replacement o r se rvicing.

El ectr ically, the place­
ment of parts is not at a ll
critic a l, but a litt le thought
shou ld be given to group­
ing associated control s in
some co he rent fa shion that
will be easier for a sightless
user to memorize . The ex­
ternal a ppea rance a nd
pa nel a rrange me nt of our
version of t he instrume nt
are shown in Photo A.
Photo B shows the "works"
undernea th the panel. Re-­
fe rring to Photo A, the co n­
trols related to the osci l­
lator occupy the right half

o f the panel ; those for the
bridge and a ud io ampl ifie r,
the left half . At top cente r
are the test-lead jacks, 18.
In line below these jacks,
are the pointer knoh with
e mbossed dial plate for the
Hel ipot , R j , a nd the
poi nter k no b fo r the
SElECTOR switch, 52. In
the right corner are the
po we r supp ly tr an sfe r
switch, 51, and the jack, 14,
for the rf pickup. The two
phone jacks, 15 and J7, are
in the lower right co rne r.
The tone comparison switch,
53, is to the right o f the
se lec tor switc h, and the
three jacks, 11 -3, are in line
to the right of the Helipot
dial.

In the lower lett corner is
the jac k, 16, for the sig­
nal -tracing probes; above
this is the transfer switc h,
55, fo r the a udio amplifier
input. To the right of thi s
switch is the other em­
bossed d ial fo r the Spectral
bridge-nu lling re sisto r, R6 .
Above th is di a l is t he
b ridge RATI O se le c to r
switch, 54. and to the left
of this switch is the control
for the bridge-bal anci ng re­
sistor, R5 . Finally, at top
left are the jacks at 19 for
the bridge te st le ads.

The reader may wonder

why all of the controls are
so elegant ly labe led on an
inst rument intended fo r
use by the blind. The truth
of the ma tter is that the
builder wanted to try out
those rub-on letters, and
co uld not resist the u rge to
add this utterly use less
embelli shment.

Accessories
Accessories for the test

inst rument include, in ad­
d ition to the three prec i­
sion resi stors for sett ing up
the Wheatstone bridge. a
pair o f test leads. an aud io
signa l-tracing probe, an rf
signal -tracing probe, and
an rf p ickup (Photo C).

The test lead s are un­
shielded, with a clip a t one
end and a plug at the o ther,
to match the panel jacks at
bot h 18 and 19

The audio signa l-traci ng
pro be uses shielded wire
with a phone plug at one
end to match jack 16 a nd
an o rd ina ry te st prod a t the
ot her. A short grounding
lead with a cl ip is provided
to co mplete the ground cir­
cuit at the prod end.

The circuit for the rf
s ig na l-t rac ing probe is
shown in Fig. 3. The com­
ponen ts are mounted on a
nar row st rip of perfbo ard
and inserted into a cylin­
d rical aluminum shie ld can
about 1 inch in diameter
and 5 ' inc hes long. The
shie ld can we used was ob­
ta ined at the drugstore as a
sma ll butane cyli nder in­
t end ed for re fillin g
c iga re tte ligh ters. Afte r
releasing all of the butane
o uts ide in the open a ir
(buta ne and air fo rm a n ex­
plosive mixture-don 't do
thi s in the shack), the va lve
end of the cy linde r was
sawed off and replaced
wit h a wooden disk to ho ld
and insulate the probe tip .
The w ire lead for the probe
is shielded phone cable
with a phono plug to match
16 . A sho rt ground ing lead
with a dip is provided to
complete the ground c ir­
cuit at the probe e nd .

With a sho rt antenna
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tion.
Cred it for the concept

and general design of the
te st in strument is due
W4RYY, who had previous­
ly used the basic circuits in­
dividually but had never
comb ined them as an inte­
grated uni t. Except for a
few minor ref inements, all
I did w as to build the in­
st rument and prepare thi s
description of it. •

Parts List for Fig. 1

C1 - 0.0015 uF
C2- .003 uF
C3- .006 uF
C4- .012 uF
C5- .025 uF
C6- .05 uF
C7- .1 uF
C8- .1 uF
C9- .22 uF
C10-.002 uF
01-1 N34A germanium diode
J1 ,2,3-Closed-circuit jacks
J4,6-Phono jacks
J5-Double closed-circuit jack
J7-0pen-circuit jack
J8,9-Paired test-lead jacks
R1 -200k-Ohm precision potentiometer (HeUpot)
A2 -5OO Ohm, Yz -Watl
A3-5,000 Ohm, Y2 -Watl
A4-50k Ohm, 1f2-Wall
R5-10k-Ohm potentiometer
A6-10k-Ohm precision potentiometer (Spectrol)
RFC-2.5·milllhenry rf choke
S1 ,3-SPOT toggle switch
S2-10-positlon rotary switch
S4-3-positlon rotary switch
S5-0PDT toggle switch
Tl-Oscillation transformer (see text)
TR1,2,3-Type 2N107 PNP transistors

Photo C. The tester is completed with the test leads, signal­
treeing probes, and rf pickup sho wn here.

the tuned pickup is fairl y
sharp, so that the pickup
also could be made to
serve as a wavemeter by
fitting the variab le capac­
itor with a cal ibrated dial
readabl e by t ou ch . A l­
though our efforts did not
exte nd that far, this possi­
bility is pointed out to
those who might w ish to in­
crea se the vers at i lity of the
instrument in that dire c-
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of the tuned ci rcu it are
then wired and inserted, us­
ing the metal end left in
place as a mounting plate
for the variable capac ito r.
A wooden disk restores the
st rength of the open end .

The frequen cy range
covered by the pickup is
left to individual prefer­
ences. W e selected a smal l
variable capacitor of per­
haps 150-pF maximum and
a co i l from a defunct
surplu s item that looked as
though it might tune the
80- and 40-meter amateur
bands. Actually, the com­
bination tunes the range
3,2 to 11.4 MHz, which suit­
ed our particular needs
quite well. The range
covered by the pickup
could be extended if de­
sired by arranging to tap
the coil , o r by using plug-in
coil s of different sizes.

With this pickup plugged
into J4, the oscillator will
work with the pi ckup
about 3 inches away from
the co il of our grid-dip
meter, whi ch would seem
to indicate fairly good sen­
sit iv i ty. It also works well
as a transmitter peaking in­
dicator or CW keying mon­
itor, with the pickup on the
operating table abou t 6
feet f rom the transmitting
antenna tuner .

The resonance point of
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Fig. 4. Circuit tor rf pickup.

Fig. 3. Circuit and cons truc tion o f the rf signal-tracing
probe.

With the power transfer
switch, 51, in the RF posi ­
tion, and a short random­
length wire plugged into J4
for an antenna, the oscil­
lator can be powered by
any st rong rf field in the
high-frequency range. Sen­
sit ivit y is much increased,
however, by using a tuned
pickup. Thi s pickup con­
sists of a simp le parallel ­
tuned c ircuit, enclosed fo r
convenience in handl ing in
a cy l ind r ic al c ard boa rd
conta iner about 2 inches in
diameter and 6 inches long
(see Photo C and Fig. 4).
The container we used was
originall y full of read y­
mixed biscui t dough. W e
cut off one of the metal
end s, di sposed of the
dough, and removed the
t inf o il inner lining, since no
shie ld ing is desired for the
pickup. The components

connected to the probe tip,
and the probe feeding the
audio amplifier, local
broadcast stations can be
heard with good volume
(although with consider­
able QRM if there are
several stations) , With a
good antenna and a tuned
circuit ahead of the probe,
we might also claim that
the test instrument will
serve as an eme rgency Be
receiver.
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c. C. A nderson W4HCY
Rte. 6, Box 212AA
Jacksonville FL 32223

The W4HCY Antenna System
- give this new design a try

The W4H CY ant e nna
system is designed to

p rovide max im u m pos­
sib le cu rren t t hroughout
all of a rad iat ing antenna
during any or al l parts of
an altern at i ng cy c le o f

vo LTAGE-

Fig. 1. From The ARRL An­
tenna Book (page 25).

ante nna current for w hat ­
ever frequency the antenna
is tuned and operat ing.

By f ar, the greatest f ac­
to r cont ribu t ing to radi a­
tion from any antenna is
it s m agneti c field . w hich
is prod uced direc t ly by
the current f low through
the antenna. In m y opinion,
f ailure t o provid e fo r
maxim um full -leng th an­
tenna current in ama teur
antennas up to thi s t im e
has been due to a fail ure
ei t her to recognize t h is

fac t , or to design pro­
v ision for it.

Therefore , the req uire­
m ent necessary to pro­
vide maximum fu l l-length
antenna current is to de­
ve lop a design that wi l l
f orce m axim um cu rren t
fl ow throughout the f ull
an te n na le ngth . Th e
W 4HCY desig n is engi­
neered to do this job.

Througho ut al l of the
articles on ante nnas that
I have been able to f ind,
none of them offers an
effec ti ve so lut ion to th is

problem. In fact, some gi ve
exp lanations on the o pera­
t ion of antennas that, to
me, are m islead ing.

I am not sayi ng that the
writer is wrong in hi s own
u nd e rst a nd ing, b ut t he
choice of words and ex­
p lanat ion used do not, in
m y judgment, fi t properl y
into the fundamental fac­
to rs w hich d e t e r m in e
operation of ac ci rcuits.

H ere i s an exam p le :
"W hen a charge reaches
the end of the antenna
an d is reffected, the

.~

, ~. ~

CU RRENT

. ~

. - - - - - 112 "' Av E LE NGTM - - --<

1/2 CYCLE
A PPL IED VOL TAGE,,,,,

L~i L
A APPL IED VOL TAG~ 7

• "C,"c.".c"c,c"o,"c.c"",o..c"c.-';~------7"-------' L AGGING Cu RREN T
' F XL ONLY
CONSIDER E D

LEAD ING CURRE N T
IF 'c ONLY
CONSIDERED

Fig. 2. From The AR Rl Antenna Book (page 28). Fig. 3.
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resent a physical presence
as shown in the drawing.

Now let' s take a look at
a typica l antenna instal­
lation along with the cir­
cu itry inside a transmitter
which is the source that
supp lies en ergy to the
antenna . To ill ustrate the
the ory of o pera t io n, I
ha ve chosen to use the
typical pi -network-type
final transmitter c irc u it .
However, the basic funda­
mental s of transferring
radio energy to antennas
are the same fo r o the r types
of a ntenna coupling. Fig. 4
is a typ ica l example. The
transmissio n line is o mitted
for simplicity.
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Fig. 6.

given freque ncy, the anten­
na current flows in phase
with the an tenna voltage.
Re a c t a nce s Xt. a nd Xc
cancel, a nd only resistance
re ma ins; voltage and cur­
re nt are in phase. Note t hat
the A+ and A - currents
cancel eac h other, leaving
o nly pure re sistance in the
half-wave length of antenna
wire. Other examples are
shown at B+ and B- , C+
and C - , and 0 + and 0 ­
for all the length of the
antenna . The inductor and
capacitor shown at t he ends
of the antenna rep resent
the total Xl a nd Xc of the
whole circuit. They are not
intended in thi s case to rep-

Fig. 4.

vol tage and Current a re in
phase . Yes, Fig. 2 shows the
way it reall y is.

Now let's take a good
look at what ac tually hap­
pens in a n antenna circu it
when we make use of ac­
cepted fun damentals wh ich
govern the o perat io n of a l­
ternating-current c irc uits .
These would be resistance
{RJ, indu ctive reactance
(Xl), capaci tive reactance
(XC). alternating voltage (a l­
ternat ing po la rity), and a l­
ternat ing current.

It will not be necessa ry to
describe he re in detail a ll
these funct io ns, bu t it is
essentia l to state that cur­
rent in a capaci tor leads the
voltage by 90°, and tha t
current in an inductance
lags the voltage by 90°. It is
necessary for proper bal­
ance in a series resonant ci r­
cuit th at the Xt, and Xc be
adjusted to balance aga inst
each other sufficiently to
bri ng the Current in phase
with the applied alternati ng
voltage.

Fig 3 shows how it works
in a half-wave antenna . At
radio frequencies, a st raight
wire o r conductor presen ts
indu ctance (X l) to rf cu r­
ren t. The spacing betwee n
a ntenna conducto rs a nd be­
tween antenna conduc tors
and ground presents capac­
itance (XC) to rf cu rrent.
When these reactances a re
combined (made equa l) to
reso nate an anten na to a

direction of current flow
reverses , since the
charge is now traveling in
the opposite direction." ,

The word "reflected" is
misleading in that it im­
plies that there is so me
kind of ba rrier at the end
of the antenna that a
cha rge st rikes and bounces
back from. This is simila r to
an earl ier example in the
sa me article wherein it is
sa id tha t a ball traveling
a long a t rough bounce s
back whenever it st rikes
the fa r end.

" Bo unci ng back " and
" be ing reflected from " are
poor descript ions of what
really ha ppens. The fo llow­
ing is a more acc urate
desc ript ion of wha t ac tua l­
ly ha ppens:

At the e nd of each half
cyc le, t he vo ltage from
end to end .of a reso nant
a ntenna reverses polarity
and the current is driven
ba ck in the opposite
d irection, not reflected .

The sa me a rticle fur ­
ther states that the cur­
re nt and voltage are out
of phase by 90°, and Fig.
1 shows the pha se d if­
fe rence between vo ltage
and current a long a half ­
wave ante nna . I fail to
understand suc h a n ex­
planation fo r current and
vo ltage re lationship in a
resonant antenna .

If current flowing in an
antenna c ircuit were this
far out of phase with the
vo ltage, I doubt that it
wou ld be possible to
keep the overload rel ay
closed .

Fu rthe r o n in the same
a ntenna a r t icle , th e
fo llow ing correc t sta te­
ment is made in desc rib­
ing operatio n of a nten­
nas : "Exactl y at reso nance,
the current at the input ter­
minals will be in phase with
the applied voltage.")

Yes! And who wants an
antenna that is not tuned to
resonance at the operat ing
freque ncy? Fig. 2 illustrates
the a bove quote wherein
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ed coax. The shie ld mu st be
left ungrounded at the
outer e nd of antenna point
C. Outer bra id is only used
to serve as a shie ld. It is not
a part of the a nte nna . It
does not ca rry antenna cur­
rent . On ly t he ante nna
rad iates.

I have a home-brew
1/4-wave ve rt ica l antenna
fo r 40 meters that is made
of heavy-wall a luminum
tubing a nd is free-standing,
supported by a 69-kV in­
su lator. There are 16 under­
ground rad ials, each about
50 feet long.

I have changed the feed
line on this antenna as
shown in Fig. 7. No other
changes were necessary ex­
ce pt lengthening the anten­
na by 8-1/2 inches to offset
the inc reased xc due to its
higher eff iciency to the
same c apacity radials and
added Xc of the coax shield
braid inside the vert ical
radiator.

The use of co ax, by
which the braid serves as a
shield between the center
conductor and radiating
element, introduces extra
Xc into the antenna tuning
network. This added Xc
must be considered in the
design. Compe nsat ion can
be made by making the
antenna element longer, us­
ing a larger diameter an­
tenna, spacing the coax to
the exact center of the
antenna, and using smaller
diameter coax such as RG­
S8/U.

Although this antenna is
only a 1l4-wave radiator,
the resu lts have been very
reward ing. I have never op­
erated it yet when I did not
get back reports such as ,
"strongest sign al on the
band," etc . My monitor
sco pe shows a 25 to 30 per­
cent inc rease in ta lk power.

Another operat ing fea­
tu re is that the antenna ap­
pea rs to operate at a mu ch
higher Q. This is evidenced
by much sharper receive
a nd tra nsmit action . I
find that I must tune very
sha rply to a received signal

tangible re fl e cting su b­
stance at the end of the
antenna at point C? Ab­
solute ly no t.

No current can ever flow
anywhere except where
there is a vo ltage (poten­
tia l) difference between
two points wherein it is de­
sired that a current shou ld
fl o w. But , t he anten na
shown in our example, Fig .
4, will work . How?

Whenever the load ing
capacitor, e 3, is adjusted
to load the antenna, the res­
o na nt ta nk ci rcuit does
not go ou t of resonance as
o ne might expect. Why?
Because the capacity in C3
is transferred in part to the
distributed capac ity that
exists between t he anten na
wi re and gro und . Re so­
nance is maintained, how­
ever, because more inten­
sive use of the antenna
capacity to ground is now
made and curre nt is now
fl owing in the antenna .

Ri ght here is where t he
real importan t thing about
thi s a rt icle begins . let's
watch it ca refu lly.

As the voltage increases
on t he end of t he anten na
wire nea rest the coupli ng
capacitor at point B, the
cu rre nt flowing fi rst sees
the portion of the distrib­
uted capacity that is near­
est to t his end of the anten­
na from point B to ground.
The refore, th is c apac ity
be c ome s c ha rged most
and the re is a diminishing
charging current available
fo r the remai nder of the
distributed capacity out to
the fa r end of the antenna
at point C. Fig. 5 shows this
curre nt flow ac tion.

The W4 HCY anten na sys­
tem (Fig. b) prov ides a feed
point and current return
c irc u it whi ch for ces a
st rong, full- length antenna
current through all of the
a ntenna, thereby provid ing
a stronger. fonger magnetic
field fo r maximu m possib le
magnetic radiation .

Grou nd connection from
the matching network is
made to t he far end of the
antenna through the shield-
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rent in these t hree com­
po nents that is free-run­
ning at the transmitter fre­
q uency. It will , however
decay because of circuit
losses unless it is rein­
fo rced by t he tube output.
This action begins at the
beginning of each free-ru n­
ning half cycle and con­
tin ues throughout each ha lf
cycle.

Ok. we all agree up to
this point. This is old stuff . I
have included these operat­
ing fun ctions only to com­
plete t he picture .

So now let's examine the
antenna operation. I have
chosen a longwire pa rallel
to t he ground. Does it rad i­
ate because of so mething
myth ical. or some type of
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How does it work? The
desired freq uency ap pears
at tube grid where it is
amplified, inverted and ap­
pears at co upling capac­
itor Cl at point A. In a cor­
re c tl y ope rating trans­
mitter, the frequency at
thi s po int never cha nges.
All t he ot her pa rts of the
circuit must be adj usted to
provide an in-phase vo lt­
age with the tube plate
voltage at point A.

Ca pacitor Ct co u p le s
this ac vo ltage to the ta nk
ci rcu it pi network (e2, l1 ,
and e3). When t uned to res­
onate with the transmitter
frequency at point A, the
a ction of indu ctor l1
and capacitors C1 a nd C2
se t up an osci llat ing cur-

Fig. 7. The W4H CY 4tJ..meter antenna now in operat ion is
made o f 1/8"-wall aluminum tubing in four sections: '2
inches o.d. at the bottom and telescoping to 1 inch o.d. at
the top. It is free--standing and approximately 33 feet long.

180



Fig. 8.
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to prevent d istortion. A t on­
ly 100 cycles each side of a
received signa l, d istortion
becomes annoy ing. Before
changing to the antenna
feed as described herein,
the same off-frequency tun­
ing wou ld only change the
voice qual ity o f the re­
ceived signal.

I have checked the t rans­
mitting impro vements by
asking other a mateu rs to
tune slightly off my fre­
qu ency, and the reports
have been the same (very
narrow and very strong)
and w itho ut even asking
about aud io q ua lity , I a l­
most a lways hear reports
of exce lle nt audio .

The W4H CY antenna
feed sys tem is appli cable
to a la rge variety of anten­
na s, except those that
a lready use fu ll-cu rrent
feed, such as a te rminated
rhombic, quad , de lta loop,
etc .

I am pre sently in the pro­
cess of app lying it to my
five-e lem ent monoband

yagi for 20 mete rs. This will
require a matc hi ng network
which I do not have . How­
ever, I ha ve put it on the a ir
a couple of times us ing a
James Millen Co. antenna
tuner. The same improved
operation is ev ident both
o n rece ive a nd transmit.
The feed method for the
driven e lement on t his
bea m is shown in Fig. 8. The
coax inside the ante nna
se rves only as a shield to
prevent cance llat ion o f the
antenna element current.
Be su re to connect as
shown. Always insu late the
outside end of the braids.

This system can be used
o n mu ltiband antennas by
using a separate shie lded
feed line inside the driven
element a nd correctly con­
necti ng to each band outer
end sect io n of the antenna.
O nly one feedlme up to the
anten na will be necessary.

I am very confident that
this antenna syste m will
o utperfo rm most o the r coo-

ve ntio nal antennas. Radia­
t ion wi ll be great ly im­
proved and signa ls trans­
mitted from the a ntenna
will require less space o n
the band.

Please fee l free to use the
sy stem fo r you r own
pleasure. I will be de lighted
to hear from you a bo ut
your res ults -pro o r can.
But , I will no t be abl e
to answer a multitude of
letters.

I reserve the right to re­
quire permission from me
o r my heirs for the use of
th is syste m by anyone who
may desire to use or apply it
in any way to antennas
man ufactured and sold for
profit. •

References

1. The ARRL Antenna Book , The
American Radio Relay League,
tnc., 1976, page 25.
2. Ibid., page 28.

S/?eed Readout Meter
lets you read to 50 WPM.

Socket lor Curti. memory.
random code generator. keyboard.

NEW MFJ Deluxe Keyer has Speed Readout
Socket for external Curtis memory, random code generator, keyboard.
Uses Curtis 8044 IC. Gives you dot-dash memories, weight, speed,
volume, tone controls, speaker. Sends iambic, automatic, semi-automatic,
manual. Reliable solid state keying, RF proof.

... ..S2

The new MFJ-4D8 Delun Electronic Keyer • is
based on the proven Curt is 8044 IC keyer chip.
Speed readou t meter lets you read Sendil'lg speed
to 50 WPM , Sockel (optiOnal cable with plug.
$3.00) lets you use external Curtis memory. ran­
dom code generator, keyboard (available from
Curtis Electro Devices).

Sends limbic, automatic, semi-automatic,
""nual Use squeeze, single lever or straight key.

Iambic Opefltlon with squeeze key. DoI·dash
insertion. SCmHlI10mItic '"but" llpl!iltion provides
aulomabc dots and manual dashes.

Dot·du h memory, self-completing dots and
dashes, jam·prool spacing, instant start. RF prool.

UItra·reliabie sold·state keying: grid block, calli­
ode. solid state transmitters (·300 V, 10 rna.
ma-.. + 300 Y, 100 rna. max).

An controls are on front panel: speed, weight,
tone volume, luncboo switch. Smooth linear
speed control. 8 to 50 WPM.

Weighl control adjusts dot-dash space ra lia;
makes yom signal distinctive 10 penetrate ORM .

Tone control. Room lilling volume. Built·in
speaker. Ideal for classroom teaching.

Fvnction switcll selects off , on. semraetcnat.
iCImanual, tune. Tune keys transmiller for tuning.

Completefy portable. Operates up to a year on
4 e.ceas. 2.5 mm phone jack for exterer pcwer
(6109 YOG). OptionaJ AC adapter $7.95.

Eggsllen white, walnut sides. 8x2x6 inches.
Stereo phone Jack for

key. phono jack outputs.
OPTlOHAL IlfNQIER IAMBIC
PAOOLE. Dot and dash pad-

dies have fUlly adjustable tensioo and spacing.
Heavy base with non.snp rubber teet eliminates
" walking." $39.95.

Order lrom MFJ and try II - no obligation. II
not delighted, return it within 30 days fO( relund
(tess shipping). Doe year unconditional guaranlee.

Order 1llllIr. CaU toll lree 800-647·1800. Chaf'08
VISA, Me or mait check, mooey order lor $79.95
plus $3.00 shipping lor MFJ·408 keyer andlor
$39,95 plus $3.00 shipping tor Bencher paddle.
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Dart R. Goldtn WA6UHU
484 EstherA~.

Moorpark CA 93011

A 3-Band Mast-Mountable
Miniquad

- a quad need not be monstrous

Small in size, high in performance.

-

This is the miniquad after two years of operation (lowered
for refinishing spreaders). Optional materials for spreaders
are fiberglass (expensive, but non.-deteriorating) or PVC
tubing, if properly braced. (See Reference 3.)
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Co m b in ing two com­
pact quad designs into

one re su lts in a miniquad
with lots of a ppeal. It ' s
smal l in size and cost and
hig h in perfo rma nce. So,
a fte r nu me ro us req uests
d uring QSOs fo r a detailed
description of this some-­
what unorthodox quad, I
decided to write it up for

73 Magazine.

What Is Different About II
A full-size 20-mete r

q u ad meas u res a p prox­
imately 19 ' x 19' . This mini­
quad fo r 10, 15, a nd 20
me ters measure s 6'h ' x
14' . The unorthodox pa rt
of this design is that the
20-meter loops (usi ng load-

ing coils} are mounted be­
tween the 10- a nd 15-meter
loops. It wasn't planned
that way, but the physical
di me ns ions requ ired to re s­
ona te each band resul ted
in that configuration. Also,
all three bands use vertical
wi re stubs both for tuning
and to reduce the vertical
dimensions.

Why You'll Like II
You will fin d that. un like

t he full -size quad, t his one
is a breeze for one ma n to
handle and mount on a
tower. What's more. be­
cause of its small wind
load. it can be mounted on
a n o rdi nary TV rotor and a
low-cos t telescoping TV
mast. Also, t his antenna re­
q uires only about ha lf the
copper wi re of a full-size
quad . Ove ra ll. that re pre­
sents quite a savi ngs for
the t ypi c al low-budget
ham like me !

W hile t he m iniq uad may
have slightly less gai n than
a full-size quad, fo r most of
us, the advantages fa r out-

weigh the slight loss. The
miniquad performance is
really impressive when
compared with the in­
ve rted vee antenna, es­
pecia lly when the band ap­
pears to be dead on the in­
ve rted vee . I have made
some excellent DX con­
tacts since switching to the
miniquad.

How It Evo l ved

Being dissatisfied with
the pe rfo rmance of an in­
verted vee on 10, 15. and 20
meters. I made a sea rch of
ham magazines and anten­
na books for various types
of beams and quads . I de­
cided that the quad. which
requires less height than a
yagi-type beam, was best
fo r this QTH, as the degree
of acceptance by the XYl
of a nother ante nna on top
of the ho use was calcu­
lated to be inversely pro­
portional to the square of
antenna height!

Two interesting quad de­
signs were found . Neither
was small enough to fit on
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Fig. 1. Boom-to-mast assembly detail.

A close-up photo showing the method o f attach ing the
boom to the rotor.

the bamboo spreaders do­
nated by a friend, howeve r,
so I decided to combine
two designs and make a
more compac t antenna .
One was the l ow Profile
Quad ' and the othe r, the
Japan ese Quad.'

The Low Profi le Quad
consisted of fo ld ing the
vert ica l sides of a full- size
quad to fo rm long, narrow,
vertica l loops set in a few
inches from the vertica l
sides of the quad. This
reduced the dimens ions of
the zc-meter full-size quad
from 19' x 19' to 12' x 19'.
The re sonant frequency of
the Low Profile Quad was
adjus ted by slid ing short­
ing ba rs up or down on the
na rrow loops.

The Japanese Q uad used
load ing co ils, fo ur per e le­
ment, which reduced the
full-size 2D-meter quad to
12' x 12 '. By combining the
Japanese Quad with the
Low Profile Quad, a further
red uct ion was o bta ined
down to 6' x 12' for 20
meters.

First, I expe rimen tall y
const ruc ted a two-eleme nt
(rad ia to r a nd reflector),
2D- meter-ba nd-only mi ni­
quad . It used load ing co ils
a nd folded loo ps with
sho rting bars. In an effo rt
to simp lify the design, the
fo lded loops and short ing

bars were replaced with
vert ical wire stubs spaced
a few inc hes in from the
sides of the antenna. The
wire was attached at the
bottom side of the quad
loop and supported ve r­
t ically with monofi lament
fi sh line to the top . Tun ing
was done by pruning the
vertica l wire . The longer
the wire, the lower the
resona nt frequency.

The 2Q.-meter miniquad
was placed on a TV rotor,
a nd the mast was rai sed to
about 35 feet. After some
a dd itiona l pruning , the
a nte nna wa s tested in ac­
tua l use with excellent
results.

Afte r test ing the 20­
meter design, the antenna
was taken down and the
10. a nd 15-mete r elements
were added . The 1D-meter
loops we re installed inside
the 2D-meter loops. Reso­
nating the 15-meter loops
without loading coi ls re­
sulted in physica l d imen­
s io ns larger t ha n t he
2D-meter loops. This ac­
counts fo r the 15-meter
loops around the outside
of the a nte nna.

Construction
The miniquad was con­

structed on bamboo spread­
ers, supported as shown in
Fig. 1. The 2O-meter load ing

co ils were made of 17%
turns of #14 AWe coppe r
wire wou nd on 1 vi -inch-d i­
ameter x 5-inch-long PVC
thi n-wall plastic tubi ng .
The coils were spaced as
shown in Fig. 2. Fig. 1 shows
de ta ils of the boom-to­
ro tor attachmen t. The co il s
a nd spreaders were given
two coa ts of polyurethane­
type va rni sh. The 8 % '
boom wa s made from 2­
inch-dia meter a luminum ir­
riga t ion p ipe . The guy
wires su pporting the mas t

were a ttached d irectly to
the TV ro to r because the
lower half of the quad ex­
tends only 3 fee t be low the
boom (compa red with 9
feet fo r the full -size quad),
This made the installation
muc h more rigid . At every
5 fee t, the guy wires were
c ut a nd egg insu lato rs at­
tached.

Preliminary antenna tun­
ing was done on the ground
by placing the boom on top
of an 8-foot stepladder.
The coil of a dip mete r was
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Fig. 2. Radiator element lor 10-, 15-, and 20-meter bands. If a directorelement is desired, make dimensions 5% less than
radiator and space the director .125 x wavelength (in meters) in fron t of the radiator element.

Here the antenna tun ing is being checked after two years
o f operation, using a home-brew dip meter-transistor
checker.

placed inside o ne of the
zo-meter loading coi ls and
the length of the tuning
stubs adjusted for the
proper resonant frequency.
Since raising the antenna
from ground level to the
top of the TV mast raises
the resona nt freq uency,
resonance on the ground
was adjusted a bout 100
kH z lower than that re­
qu ired in the air.

After insta lling the
antenna on the mast, fine
tuning of the radiator was
accomplished by check ing

the swr in the ham shack.
Additional pruning of the
stubs was req uired to bring
the lowest swr reading into
the desired portion of the
2Q-meter band. The reflec­
tor wa s pruned using the
d ip meter re ad ing 5 per­
cent lower than the fina l
radiator dip re ad ing. For
example, if the 2Q-mete r
rad iato r is tu ned to 14.2
MHz, the n the reflecto r
should be tuned to 14.2 x
.95 = 13.49 MHz. All fine
tuning was done with the
mast telescoped down .

With the 8-foo t ste pladde r
on the roof and the boom
tj-bolts loose, I was able to
rotate the a ntenna vertical­
ly and reach the stubs for
prunmg.

Tuning the 20-meter
band only was easy. After
insta ll ing the other two
bands, ho we ve r, in te r­
a c t io n betwe en b a nd s
made it necessary to re­
pea t the pruning proce ss.
This was the most critica l
part of the whole project.
but you will find that a few
extra t rips between the
roof and the shack to re­
check tu ni ng o n each ba nd
will be well worth the extra
effo rt . You 'l l ha ve a n
a ntenna that will provide
many hours of good DXing
a nd solid contacts . Also,
when your neighbors see
you climb up you r roof a
number of times and see
you clip only an inc h or
two of wire from your an­
tenna, they will know you
a re crazy!

If, as I d id, you have
prob lems gett ing e nough
coupling wit h your dip
mete r to the 10- and
15-meter loops (no load ing
coils on these bands for
co upling), try the follow-

mg:
1) For the radiator, cl ip a

YI "-d ia mete r turn of wire
ac ross the coax terminals
at the bottom of the loop.
Couple the d ip meter into
the added turn .

2) For the ref lector, put a
%"-diameter twist in the
bottom center of the loop.
Tune the refl ector 5 pe r­
cent lower in freq ue ncy, as
noted above .

The Proof is in the Pudding
Having previously used

an allband inverted vee
antenna, I was amazed at
the superior performance
of the mi niquad . After
complet io n of the 2Q-meter
portion of the miniquad ,
it was insta ll ed and a
quick ie e va lua t io n wa s
made when 20 meters ap­
peared dead on the in­
verted vee. With the quad
pointed south, so me South
Ame rica n stations we re
picked up, including an
ice-breake r running t raffic
to the States fro m the
Wade ll Sea . The n, ro tating
the quad northwest, a QSO
was made with a stat ion in
Tokyo, Japan. I co u ld n' t
hear them on the inverted
vee, and if you can't hear
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them, you ca n't work
them l

The next day, using the
min iquad , I answered a
"CQ". Runn ing baref oot
(150 Watts), a fine 20­
minute QSO was made
with OK1 TA in Czechoslo­
vakia . (later I received a
fine QSl card and letter.)
At the concl usion of the
QSO, there was a big pile­
up, mostly east coast sta­
tions trying to work him! r
was impressed. as this was

my fi rst European contact
as a ham! After addi ng the
1 ~ a nd 15-meter e lements.
results were equally sat is­
fying . Many contacts have
since been made around
the world , on a ll th ree
bands.

The a ntenna has been in
service for two yea rs now,
and is st il l performing as
we ll as it did orig inally. The
two coats of va rnish a re
sta rt ing to show some de­
terio ra t ion from exposure

•

to the intense radiation of
the southern California
sun, however. a nd while I
don't have the proble m of
ice as do my e as te rn
counterpa rts, we do have
Santa Ana (devi l) winds.
These winds can reach 70
miles per hour and higher.
At times, they have really
made the antenna da nce a
jig, but it has stood up we ll .

I think that for a cheap,
compac t, directiona l, gain
antenna, this one is ha rd to

beat, since much of it can
be bui lt with bits of mate­
rial you may have lying
arou nd your QTH!.

References
1. " The Low Pro f il e Quad," J . P.
Tyskewlcz, CO Magazine, Feb­
ruary, 1974.
2. " Unu su al Cubical -Quad
Antennas," J . A. Fisk W10TY,
Ham Radio Magazine, May.
1970.
3. " Meet the Plastic Wonder ­
Quad Antenna," D. Sta rr, 73
Magazine, March, 1978.

Bargains in Remote Antenna Switches
- watch for these surplus gems

Cart C. Drumetter WJJJ
5824 NW J8 St.
Warr Acrt's OK 73111

Re mote antenna switch­
ing can be a highly

desired feature in one's sta­
tion . The high cost. up to
$125 .00 o r over, dete rs
ma ny amateurs from giv­
ing it serious considera­
tion. The answer? Keep an
eye on milita ry surplus
outlets and on swapfests .

The choicest item to
look for is the Thompson
Products, tnc., type 10281
coaxia l switch . It'll mount
outdoors, a ntenna level o r
whereve r you elect to put
it; it operates on direct cur­
rent at a low voltage. Al­
though rated at 24 volts.
it' ll fu nction at as low as 10
vo lts. Its contro l requires a
5-wi re cable, as it involves
posi t ive select ion of the
desired switc hing func­
tion ... no stopping at a

wrong posit ion. It provides
fo r selection of three an­
tennas fro m one incoming
ca ble . The cable connec­
tors a re of the type N vari­
ety, which means they can
be weatherproof , quite
unl ike the UHF type often
used for outdoor appli ca­
tions. The contro l function
connec tor involves a stan­
dard type of Amphe no l,
one read ily ava ila ble.

Why is this "cho ice"?
Well . for one thing, there
are 12 steps in its transfer
action. These provide fo r
such operations as grou nd­
ing the unused a ntennas,
opening a ll incoming cir­
cuits, grounding a ll incom­
ing ci rcuits, and then con­
necting throug h the select­
ed antenna . One purpose
of these operations is to en­
sure that all accum ulated
e lec trostatic charges a re
drained off a n a nte nna be­
fore it is shifted into se r­
vice. Tho ug ht fu l, huh ?
Note that when one anten-

na is in use. the other two
a re not gounded. Some
may find th is preferab le,
some may not. But with 12
ste ps in the operatio n, only
one act ion is needed. You
just close a switch placing
the direct curre nt voltage
between the common and
the wire cont roll ing the
antenna out let you wa nt.
Th e inte rio r ste p pi n g
motor does the rest! No
continuing current is re­
quired to hold the desired
selection. The circuit is
broken when the stepping
motor reaches the selected
segment. The switc h you
used can be left closed to
provide a n indicat ion of
the antenna in use.

There's another su rp lus
relay wo rth looking fo r.
too. like the first men­
t ioned, it's suited to out­
door mounting, has type N
rf connectors a nd an Am­
phenol cont rol connector,
and operates on low volt­
age di rec t cu rre nt . It,

however, is only a single­
pol e double-throw coaxia l
switc h. Although rated at
24 volts, my adv ice is to
supply it with no less tha n
28 vo lts . I've had one stick
between antennas whe n
the controlling voltage was
le s s . . . a highly un ­
desirable condition, as the
co n tro l li ng c irc u it is
broken and the relay must
be disassemb led in order to
move it on to a posi tion
that permits the control­
ling c ircuit to fu nction!

This second item is made
by Ge neral Commu nica­
tions Co., a nd is the mode l
2N180RC·5 rf coax switc h.
It appears to be a bit more
read il y ava ilable tha n the
Thompson Products relay .

Either of these two de­
vices can be an asset to an
amateur station. Neither
should cos t the "arm and a
leg" as ked for commercia l
relays that a re no better
and probably no t as good.
It you see one, grab it. .
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A No-Nonsense Operating Table
- basically, it's a flat surface on legs

ing the two-by-fou rs. cut
four pieces 27 inches long;
these will be the le gs. For
the sides, cut o ut two 72­
inch p ieces. Fo r the leg sup­
po rts. cut four pieces 24.5
inches long. For the foot­
rest support, c ut out a
72-inch piece.

Now you are ready to
begin the main pa rt of the
table. Take two of the legs

the leg pieces while you
are bolting the footrest
suppo rt to t he middle of
the bottom leg support.
Then do the same to t he
other side. Now nail the
sides on and screw the top
on as shown in Figs. 2 and 3.
If you want your table to be
very flat on top, counter­
sink some flathead screws.
To cover up the screws, use
wood putty.

To ol s and m at er ial s
needed include: drill , ham­
mer, r ight angle, power
saw, w rench, 14 bolts, 8
nai ls, 8 or 9 two-by-fours, 1
piece of particle board 72
inches by 28 inches.•Fig. 3.

•

and two of the supports and
bolt them together as shown
in Fig. 1. Do the same to
t he ot her legs and leg sup­
ports. Now get a piece o f
pa rtic le board 72 inc hes by
28 inc hes, but don 't pu t i t
on u nti l the end. H ave
someone hold ing one of

Fig. 2.

n '

-- N&' lS---~,
•,

-

Ken Anderson
A gf' II
JOOJ W, 19th
Lawrence KS 66044

Fig. 1.

To build this table, you
will need 8 o r 9 two-by­

fou rs. Check to see if some
are c rooked . If some are.
do not use them; this is im­
portant to your table . Us-
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IIIlI1Ilma lIII1lITeUr raDIO Inc
'Q80.-.lOA 0ll!YE COt.l..' ,AlllJS. OttO l~ , III -glUltlfl

New 3 dB Gain Mobile Antenna
Mounts directly on glass in m inutes. No tools needed.
No holes to d rill (or patch later). No ground plane

AH 151 .3G requ ired .
HHS Sleek new low conto w conce p t orowoes Improved VHF commuru­
canons II lpa turps a new hIgher rad,atrng 112 wavelength desIgn thai IS
guaran teed to dehvpr suoeoor obsnucnoo. t-ee Pl'f lOlmance over a 3 dB
deck mounted 5 /S·· .....everenqth anTenna and transmol a more urll lOlm om
ru pattern lhan a "ground p lane ..

The uruque AH 15 1 3G ehmlnat~ the need lor exte-eer elecTrICal coorec­
roes - Ihus Pfeventlng CO<l~ cable delellOlahoO caused bv cooosoe and
w eter seeeeqe lIS patented '"H'9h·O" «noeoeoce couplrng urut WIth buIl l'
,n R,ller norse -eoocnoe systems. reowus tnSlde ue vetuoe to assure ma. ­
imurn oertonreoce throughoul lhe 2 meter band Smce there are no ho les
to d rr ll atmstauanon ume. there ere no ho les 10 oercn at resale hme

Nf>w aerospace il l jhesrve mscoverv seccrerv "locks" an tenna moun! to
gla ss WIth th n wnaClt y 0' a 1/4 " bol t IGuaranwed tall sate I COn tou r
mount and 180" li lt angle adrustable whrp holdm are botn tnple ch romp
pla ted 17 7 pH stillnlf'SS steer whIp

~...

To really master code,get Pickering Code Master instruction
tapes.They're easy 10 use, easy 10 learn,complete and reliable.
But oont just take our word for it. ask any ham. OJ order a set
and see lor yourself.

CM-1 Noric• . A coroete course W1!t15. 7 and 9 WPM code
group pectce

CM-1 'h GenenlL No InstructIOn just pac tce Y1 tv. at 11 WPM.
1 tv ,al14 WPM and 'h tv, a117WPM.raoe eceoesccoeocrcccs
and straight text

CM·2 Extr. Ca.. Mostly straight text . some groups. 1 hr. at
20 WPM. 'h hr. at 25 and 30WPM
All courses are two hours loog and come wilh key sheets lor
checking problem areas,

To order. send yourc heck,money o-oe.Master Olarge or VISa
rumbel' (along WIlh card exo raroo date) 10 Codemasler. Speclfy
number and quar1lly of tapes desired Tapes are $795 earn.
two lor $14.and mree tce $1 9 Also specify T: reel or cassette,
Wel send yos tapes post paid ~ fOlJ1tl class mail. First Class.
Canada and Mexc o orders. add $1 per reel. 5()¢ per cassette
To order IJ)' phone. call (401) 683-Q575
H I. residents.add 6%
sales tall

PICkering
Ccoemaster co.
P,O. Boll 396 O.
Portsmouth. AI.
02871

PIckering Codemaster. Your key to code.
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Social Events

AUTHOR IZED DEALER

MASSILLON OH
NOV 18

The 22nd annual auction ,
Auctlonfest '79, sponsored by
the Massillon ARC, will be held
on November 18, 1979, from 8:00
am until 5:00 pm at th e Mas­
sillon Knights of Columbus
Hall , Massillon, Ohio. The flea
market opens at 8:00 am, with
auction action at 11 :00 am.
There will be prizes and ere­
plays. Talk-in on 146.52simplex.
Tickets are $2.00 in advance;
table reservations are $1 .00 per
table. For further info, wri te to
Joe Turkal K8EKG, 1234 Con·
cord NW, Massillon OH 44646.

FORT WAYNE IN
NOV 18

The Allen County Amateur
Radio Technical Society will
hold its 7th annual namteet on
Sunday, November 18, 1979, at
the Allen County Memorial cor­
iseum on US 30, Fort Wayne, In­
diana. This will be an all-indoor
exhibition and giant flea
market. There will be many
prizes, including a TS·1201PS
and an FT-207R. Admission is
$3.00 at the door and $2.50 in ad­
vance. Children under 12 are
free . A 3' x 8' table rental will
cost $4.00. Talk·in on 146.281.88,
14 7.255/ .855 and 146.52.
Hamfest tun starts Saturday
night at the Fort Wayne Radio

Electron ic s Supp ly , Inc .
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If you ever worked a repea ter .. •
Chances are, it was one of these!

Vhf engineering
Makers 01 the World 's Most Complete Line of

VHF·FM Equipment

tcom 701 HF station is th e main
door prize. The latest update on
WARC proceedi ngs is just one
of the interesting forums we
have scheduled. FCC exams
will be given on Saturday at 9:00
am. Please send 610s to the
Tampa office by November 9.
There will be ladies' events both
days, with a luncheon and style
show on Sunday. Tickets are $5,
which includes a Tappan micro­
wave oven as first prize. The
aCWA Gator Chapter will host
the Saturday luncheon, with all
hams and guests welcome, too;
tickets are $6. Saturday evening
banquet tickets are $9. Swap
tables are $10 for both days­
no one-cay tables, all advance
sold. There should be plenty of
parking with courtesy buses
running on demand for the cure­
tion of the nemtest . We have ar­
ranged for special room rates at
$30 double, per day, with each
extra person $4 and kids under
18 free. Hamfest donation is $3;
each advance ticket includes
two free prize tickets. Talk·in on
.3 7/. 9 7 and 223.341224.94.
Please make all reservations
through and checks payable to:
FGCARC (Florida Gulf Coast
Amateur Radio Council, Inc.),
PO Box 157, Clearwater Fl
33517. For ham convention and
hotel reservations, phone (813)­
461·HAMS.

Defiance County Fair Grounds,
Hicksvil le, Ohio. Tickets are
$1 .50 in advance and $2.00 at
the door. Talk-in on 146.52 and
the club repeater, 147.69/.09.

FRAMINGHAM MA
NOV 11

The Framingham Amateur
Radio Association will hold its
annual fall flea market on Sun­
day, November 11, 1979, from
10:00 am to 3:00 pm at the
Framingham Pol ice Station Drill
Shed . Framingham, Massachu­
sells. Admission is $1.00 for t he
general public and $5.00 per
table for sellers. Sellers are ad­
vised to ore-recreter as tables
are limited ! Talk-In on .751. 15
and .52. For information, con­
tact Ron Egalka K1YHM , FARA,
PO Box 3005, Saxonvilie MA
01701 , or phone (617)-877-4520.

WEST MONROE LA
NOV 11

The Twin City Ham Club will
sponsor North Louisiana's an­
nual " Hamfest" on Sunday,
November 11, 1979, from 8:00
am until 3:00 pm at the West
Monroe Civic Center, North 7th
Street and Ridge Avenue, West
Monroe, louisiana. Tickets may
be purchased at t he door or in
advance for admission and for
the prize drawings. Featured
will be swap tables for buying,
selling, or trading amateur and
related equipment, displays of
new radio and electronic equip­
ment, information on becoming
an amateur operator, and
prizes. Everyone is invited . The
building is heated and cooled
for your comfort. Talk-in on
.251.85, .52/.52, and 3910.

CLEARWATER FL
NOV 17·18

The Florida State ARRl con­
vention will take place on No­
vember 17-18 at the Sheraton
Sand Key Hotel on Clearwater
Beach, Clearwater, Florida. An

mation on an INOUE model
FDFM-2 2-meter 6-channel rig. I
will copy and return or pay a
reasonable price for a co py.

Harold S. Roth WILFH
602 W. Nebraska
Algona IA 50511

I'm looking for someone com­
petent to repair a Hallicralters
HT·37 that has a poor CW note.

Roy A. Holman WD9GXZ
2124 East Kansas Street

Springfield IL 62703I need a schematic and toter-

HICKSVILLE OH
NOV4

The Defi ance Cou nty
Amateur Radio Club is spon­
soring its 2nd annual hamfest
on Sunday, November 4, 1979,
from 8:00 am unti l 4:00 pm at the

FORT MYERS FL
NOY 3-4

The Fort Myers Amateur
Radio Club and the ARRl will
host Ham-arama ' 79 on
November 3-4, 1979, at the
Ramada Inn, Fori Myers
Florida. Featured will be dealer
displays, educational forums,
and an outdoor flea market.
Registration is $3.00 per person.
For inlormation contact K4VGN
at (813)-334-6190. or WD4EAA
(813)-332·1825.

Ham Help
I am a 54-year-Old Novice and

have purchased an old Harvey
Wells Bandmaster Senior,
model TBS 5O-C. I would appre­
ciate hearing from anyone who
may have the operating mstruc­
tions for it. I would be most hap­
py to pay for them or have them
copied and returned to you.

AI Santi
PO Box 946

Bend OR 97701

Listings in this column are
provided free of charge on a
space·available basis . The
following information should be
included in every announce­
ment: sponsor, event. date,
time, place. city, state, admis­
sion charge (il any), features.
te tk -tn frequencies , and the
name of whom to contact for
further information. Announce­
ments must be received two
months prior to the month in
which the event takes place.
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II you have a
serious problem

with a ham firm, send
them a letter with all

the facts in detail , plain·
Iy and simply . .• and

send a copy to Wayne
Green W2NSD/l , clo 73

MAGAZINE. 73 protects its
readers more than any other

magazine.
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Club's Saturday Night Funfest.
There will be prizes, hot and
cold snacks, a cash bar , infor­
mation. displays, and mini­
forums from 7:00 pm to 11:00
pm, Saturday, November 17, at
the Hol iday Inn, 3330 West
California Road. There will be
d i s p l ay s by 10-X, ARES ,
ACARTS, FWDXA, and others,
as well as m in i-forums on
NBVM , DX, Field Day, and more.

Funtest t ickets (include food
and raff le) are $2.00 in advance,
$2.50 at the door. For reserva­
tions, write to ACARTS, PO Box
342, Fort Wayne IN 46801. For
confirmation, include an SASE.
Tables are available for setup at
7:00 am.

COLUMBIA MD
NOV 25

The Columbia Amateur

Radio Association will hold its
3rd annual Hamfest on Sunday,
November 25, 1979, at the
Ellicott City National Guard Ar­
mory, just east of Rte. 29 on
Rle. 103, Columbia, Maryland.
Doors wi ll open at 6:00 am tor
exhibitors and 8:00 am lor the
general public, Admission is
$2.00; tables are $5.00. There
will be no tailgating. FOOd will
be available and prizes will be

awarded. Talk-in on 147.7351
,135, 146.161.76, and 146.52/.52.
For lable reservations and in­
formation, write Sue Crawford
N3SC,688O Mink Hollow Road,
Highland MD 20777.

OAK PARK MI
NOV 25

The Oak Park High School
Electronics Club will present a
Swap 'n Shop on Sunday, N~
vember 25, 1979, at Oak Park
High School, 13701 Oak Park
B lvd., Oak Park , Mich igan.
Donation is $1.50 and tab les are
$2.50. There will be refresh­
ments and door prizes avail­
able.

LANCASTER PA
FEB 24

The l ancaster Hamfest will
be held on February 24, 1980, at
the Guernsey Pavilion, located
at the intersection of Rtes. 30
and 896, east of Lancaster,
Pennsylvania. General admis­
sion is $3.00, except children
and XYLs. Doors will open at
8:00 am. All inside spaces are
avai lable by advance registr a­
tion only and are $3.00 each for
an a-toot space, which includes
a table. There will be free tail­
gating in a specified area oct­
side, if the weather permits.
There will be a two-hour Dutch
Country tour by an advance reg·
Istrattcn 01 $4.00. Food will be
served at the hamtest. Also,
there are excellent restaurants
and accommodations in the
area. Talk-in on .011.61. For in­
formation, write sercom. Box
6082, Rohrerstown PA 17603.

STERLING Il
MAR 9

The Sterllng·Rock Falls Arne­
teur Radio Society will hold Its
20th annual hamlest on Sun­
day, March 9, 1980, at Sterling
High SChool field house, 1608
4th Ave., Sterling, Illinois.

IIHIO IIIaeIlD.......
COMPUTER CENTER

"", 1II9S

1':11LrH] 1':1 fH':l flnE1':1 EI':iT
SYSHI':1S

CUSTOM " A MA TE UR RADIO " T·SHIRTS .. CA PSI
NE W - S rll".h Flock L~ rr~,'n9 4: MARS

CAPS - F u ll color MARS OR your call In 1,/0 Inch hhiJh , wft black
rettee-s on an "IIr"ctive solid Ir ont, mesh b<lIc k " diust"ble c"p lor
only $6.00 plus$l.ooshlpping. Add your name up to 7 lette rs, now
only SOc extr,, ! Choice of solid colon In Light Blue , Red. White,
Gold, or Orange ; ersc w h ite fr onts w ith colored mesh "nd bills In
Royal Blue. RI!'d , Black, Gold, or Or"nge. Specify mailing "d ·
dre!.s, color, a ..cl le lle r ing or MARS.

~ '"

T-SHIRTS - Your call and name Pl"inted in 1\7 inch high, sott
black letten on SO/SO polyester .cofton T .shirls w iltl "Am"teur
Radio" design fe"f\jring the b<lIsis and purpos.e 01 the Service. All
for only $6.95 p lus $1.00 s h ipping . Full color MARS shi r l - $6.50
p lus shipping; "dd $1 .00 per l ine for c,,11 se tters. Specify ma i ling
a d d ress, size (Men'S S,M,L,XL), color (Sky Blue, Ye llow, Light
Green, or Orange) , iIII nd lellering or M AR S.

M ichigan residents add.% t"K. .
Send check or money ordef" with your order to :

FREESTYLE, P _O. Box *, Willed Lake, Michigan'"

Up To 15% Discount
on

TRS-80' s
WE HAVE THE HIGH LY

II ELI ABLE lOllO OISI( DII IVE
INS TOC K.l

MINI MALL-OOWNTOWN SHOPPI NG CE tHE R
CAIR O. GEORGIA JIm

91J _317 ·7l:1G
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CUSTOM TRANSFORMERS

LA:lATE VOUR
HEATHKIT
I'IJT IT ~

"""""" FOR

$89.95
LOW·cost digital~ reeccct tor Heatn mooets Isted beloW.
RetaIns 'I(H2: aniIlOO~ readoUt ancl reseees toP '(l()ICHZ anaIOO
cia! wIttt CIgItiIl~ reaoout. 0IgItil moIJtIon to 100 HZ, ex:-rs •

""" ""'"Easy Step ~ steP nstaIatX:n nstructtor'lS: ('M) wres. one smaI coax ;n:I Dn3
swtttn wafer. l.rtt nstaIS 'NIttI same two soews I.fied for 'IJOIOiZ iIl'l3Il)g dlaL
TO mcdt'y He3ttl nlOOtlS. HW-1J1 use OM(.'It! liWillatJie In oec.1919)

S8 -'1]2 use tMC·1J2 sa - 400 use IlMC - 400
S8 - 503 use cue·303 sa- 401 use OM( - 40'1

The Dto'I( - 101 for HW-1O'l Is setf ·Ctf1[3Inl!d 3nCI lI!jtal~ reeccoe
has same CCl\o'tDOt 35 OM( tor sa LrlitS.
labor for OMI( - sa lfttS Installe<J ., vour rig .

OMIC · 303," 519.95 0Ml(- aI cerees .. ·529.95
IllClideS Iostallat lon , return snipping and Insurance wrtte for scneOUle form
orcer bv stOCk numt:>ef. seoo cnex or rTlOr'le'I oraer, we eccece MilSttl"
Cl'Iafge and VISa. USA an(l caeca aoet 53.50 shiPPIng and 1'IancllInQ, Washing.
ton reslQtnts add 5 .1% tall , oceo 24 hOUrS-Call COde 206 '829 ·0056 or

WB7WCE _ e _ _ .... _. 206-588'5804
IC A7AZM

7Js PROTIDNICS. INC, 1'0. BOX 778 BUCICtEV, WN 98321

,

4007 Fort Blvd. • El Pa so. Teltas 79930
T elephone (9 15) 566 -5365

Peter W. Dahl Co.
c

HEAVY·DUTY
BEPLACEMENTTBANSFORMEBS
IT ILK·2000 Pl.,e _i U5 Hl:A tH HA· I0 "'.If' $I I 5
COUINS 3OS-1 1'0"",, _SlI S HlAtH HX· l 0 Po""" .. $9 5
COCUNSKW5- 1 1'1.I' 10 S U5 Hl:AtHSII-2201'l• •e _ . $ 12S
COU1NS 5 16F-2P..-. S 95 Hl:NIIYlK l'I.,e S I 50
OlNTflON 160-- IOl."0""" S U 5 Hl.P-«Y2K-2"0""" S 15 5
DltAK( Ull'l.lle __ .. __ $I 6 S H(NII:Y 2K~ . . . . .. . . S 16 5
GQN5lTG5B-I OO .._ S 95 Hl:NRY 3K·A I'l••e S I6 S
GON51TG5B- 20 1"0""" S l J 5 HEMl.T 3K-ADC cr.oke S 8 5
H-CR"fTlRS HT·Jl"0""" S 9 S H I T.1lOl.T1'1.'-110 __ S U 5
H-CRAfT(R5 HT·]1 ..0""" S 9 5 U I 500 ModuI•• lon , 9S
HEA1H DX- IOOLVr o , 95 H I500DC CIloke , " 75
HEA1H DX· IOO Mod I .. "" S 9 5 NA1LNCL·2000rl. ,e .. .. . .. , u s

OFF·THE·SHELF SPECIALS
/'lATE XFMR, J OOO V" C 0 3.0" CCS 2]0 MIl· I 20 La USO
I'LATE XfMR , 24 00 VAC 0 I ,SA ICAS 2201240 PRI-41 LB ' 150
I'LATE llfMR, 3000 VAC 0 1,SACC5 H OMlI-6Ol.I , ' 19 S
I'LATE XfMR, J OOO VAC 0 0 ,7A leAS I I SIH OI'RI-- 27La $l IS
I'L"TE llfMR' 3S00VAC 0 LOA leAS I I SJHOMl I--4 ILI , $I 50
"""TElO'MR, 400(l. 4 6OQVAC O 1 SA IC"SHOrAI·6Ol.tI $1 9 5
/'LA TE XfMJt , 6OOO VC1 .0 8 ACC5 I ISlHOI'RI· 41 Le S I SO
fll.MTll rMJt, SOvcr .30AII7"IU.9 .SL8 , 30
fll.MTllfMJt , 7SVC' .2IAII7I'RI·95L8 __ , 30
fILMTXfMJt , 7.5 VCT. 5 5A I I SlHO MlI-- 14.6LB S 6 5
flLJI.H llfMR , 7.5 vet • 7 SA I , SlHO 1'R1·20,U 8 , 9S
f lL CHOKt, JO AMI' a llil.,Wound on \') ·· . 7·· .ad . _.. _ , 9
DC CHOKE, 8 .0 1100 . 1.5 AMf' DC 41 1.8 , I 50
SWGCHOK E, 5·JOHe...-ln O 1.0AMl' DC H LB , $100

ALL TRANSFORMERS & CHOKES GUARANTEED FOR 24 MONTHS
M. .., 0111.'1 .'10 ._.11.111• . Will. 10' I,.. III ' o r QlIol. 0" ... , ClIllom
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THE FIRST CHOICE IN

REPEATER CONTROL
The Power and Flexibility of Microprocessor Technology

AUTOPATCH, REVERSE PATCH, SMART 10, ACCESS CODE
MUTING, MORSE CODE ANNOUNCEMENTS, flEXIBLE
FUNCTION TIMEOUT, COURTES Y TONE, LINKING,
CONTROL OP. FUNCTIONS, TWELVE USER FUNCTIONS,
..• AND MUCH MORE.

Call o r wr ite f o r s pe cif i c a tio ns:

MICRO CONTROL SPECIALTIES (617) 372-3442
".. M59 23 ELM PARK GROVELAND , MA . 018 34

-. - ~ -- -~~~ . ' .;..1: .... .... .. • .. ,.
e'1."'% '"i~ ...

Feat uring veesu , Icom , Drake, AUas , 'ten-tee, Swan , Dantron , Pace , Palomar , A ida.
M id land , Wilson , KOK , MFJ , Mic rowave Modu le, Standard . Tem po, A stron , KlM ,
Hy-Gain, Mo sley , larsen, CUshcralt , Hust ler, M ini Product s. Un iversa l and r nstee
Towers . We service every fhing we sell.' Write or call for quote . You Won'l be Clupelnted .

We are just e lew m inutes c t t tne NV S Thruway (l ·90) EX it 32

•Model 6869

OUTDOOR OUTFITTERS
705 Elm Ct. Waukesha, WI 53186
Ph. 1·414·542·7772 . Ken. H9KS · Mgr.

.".012

Li ght '111 . Portable Allefllalor. Slafld-by' POWI!I' tor Ham
Equipment, household needs during power outages or
operat ion in remote areas. Opera tes li ghting,
refrigerators, healing systems or other appliances in­
cludina freQ_sensiti ve loads such as TV sets, induc­
tion motors and flllOfescenl lights . Solid-State
vollage regulation 37~W ralmg; 25% surge
Capacity. 1201240Vat J U / 15 6A 8 HP/3600 RPM
B&Setli il'M! , Alternator « ' 'illS Just etlOUih engine oul·
put 10 meelload resultmg in up to 25" fuel saviniS .
La. mteteerce. Advanced design. Drip·prool con­
struction protects ",indlngs from ra in and dIrt n slS­
Inl long life. One ,ear wiJlTanty by maM achrer.
JO'l. JS"W. 19"H. 128 lbs. Shipped via Truck

PREPAID (No edr. charges). . 1725.00
Electric Start•.•. . .. . . .. . . . 121.00
eettery Cherglng. •• • • •• • ••• 12.00
SPlrk Arrelt Mulller•• • •• • • • 23.00

Models available with 1350 to 7000 watt fatings.
Nril' lor our qUOI, and additiooa l Intcrmaton .

Maslercharge or VISA accepled

AUXILIARY POWER
tor Emergency or Portable Operation
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DEAR OMIYL

SOUR GRAPES

and operati ng manual for a
Knight·kit T-60 transm itter. I
would be more than happy to
pay back any reasonable copy'
ing and mail ing costs . Any help
will be greatly appreciated.

Rick Hampton WD8KEl
275 W. Pinehurst Dr.

Troy OH 45373

Your response to Vic Clark
K4KFC (l etters, August, 1979)
was pure sour grapes. Some of
the crit icisms you have for the
ARRL may be well-founded, but
you must admit that the League
has been the only long-te rm,
stable representative of the
radi o amateur. Your efforts on
behalf of ham s can at best be
described as mercu rial. It 's
probably more accurate to call
them errat ic. On the other hand,
your cri ticism of th e ARRL has
been unflagging.

You are right in saying that
the l eague has led too little, but
you have not led either. Too
many of us, like you, only react
to situ ations, rather than create
them. I, for one, am glad to see
the ARRL considering the long.
range proble ms and oppor­
tunities of amateur radio, and
I'm glad that they are consider­
ing the views of all hams.

David Swlerenga K4FNE
Fairfax VA

OK! You win ! All reference by 73
in the future will include Young
Lad ie s. How abou l "D ear
OMIYL ""?-Roberr R. LaPointe,
Marketing Director.

First, l would like to say that I
enjoy reading 73. My husband
and I are both Novices and are
working toward our Generals.
Ou r antenna Is a five-band
dipole worked out from an arti ­
cle in one of your magazines.

However, I do have one thing
that bothers me. I keep getting
information on subscriptions to
you r magazine addressed to
DearOM. Thi s particular form of
salutation annoys me very
much. It is not that I am a
woman 's l ibber in the full sense
of the word, but I am proud that '
am a woman and like to have it
acknowreoqec . I know that this
is a standard form of salutation
in ham parlance, but it certainly
doesn't apply to all hams. Hope
that something can be done
about th is.

Clare N. White WB6WSP
Sonora CA

1 1
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BAD TASTE

I'm looking fo r a schematic
for an AAC·27. Gan anyone out
there help? I'll be glad to pay a
rea so nable pr ice f or o ne.
Thanks.

Ron Johnson WA5RON
3524 Greystone, #194

Austin TX 78731
I am in need of a schematic

~~~ I

conditions, so all of my activity
was on the Arm y MARS bands.

This hurricane was not only a
disaster for the Caribbean, but
also a disaster for amateur
rad io. I th ink that th is may be
the end. I will miss hamming
very much. To all the operators
in other countries, I would like
to apologize on behalf of all the
American hams, the majority of
whom are very fine people. It's a
shame that a minority can ruin it
fo r us all . Oh well , I guess
there's sti ll mlcrocomputlng.

Keep up the good work,
Wayne, and if you can get us out
of this mess, you should be
elected President. 73.

Christopher R. Wiener
N2CRlAND1DY

Tenafly NJ

I read with deep concern the
artic le on receiving MDS chan­
nels In the August, '79, issue of
73 MagaZine. Just where do we
draw the line as responsible
Ameri can cit izens, let alon e
those who have been granted
the pr ivilege o f o pera ting
amateur radio stations in this
country?

Why is it that your magazine
chose to use an article detailing
how to, in effec t, steal a tele­
vis ion signal? The reason these
frequencies are not included in
home TV receivers is because
they are not intended to be re­
ceived by home receivers.

Instead of printing art icles
such as thi s, why not exercise
some discretion? You should
have printed a fiery reprimand
concern ing t he irrespo nsible
use of technology by so-called
" amateurs" who amount to
nothing more than "jusUied"
petty t h ieves . 73 Magazin e
should set an example and give
us leadership.Amateurs all over
the world are crying out for
newsworthy PR concerning the
reality of service amateur radio
affords to the com munity and to
the world. Print ing an article
such as this is just plain bad
taste and shows th e deep
spiritual need for a reawakening
of th e American sp irit on which
this country was founded.

Dale Alan RIchman W4NHM
SevieT'l llle TN

IHam Help

1 1
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Henry Ponder KA4DCQ
Lawndale NC

I have been monitoring the
Hurricane Watch Net on 14.325
for the past 24 hours. At the
present lime, hurricane David Is
off the Florida coast and hur­
ricane Frederic is over Barbuda.
The net has been operat ing for
the past 7 days. What I heard
sounded more like CB (an insult
to the Citizens Radio Service).
Given the incredible number of
lids, SOSers, tu ners, etc., on the
net frequency (sounded like the
majority of US stations), Lynne
WA1KKP did a very commend­
able job. If I were net control, I
wou ld have asked lor a loaded
shotgun. US amateurs make
communications almost lmoos­
store.

If any of the delegates who
will be at the upcoming WARC
were listening to th is mess, we
c a n ki s s each and ever y
amateur band good·bye now! I
have been licensed for four
years and I have never heard
such inconsiderate operators. I
refuse to operate under these

During the recent passing of
hurricane David along the east
coast, I was tu ned 10 14.325
where the Hurricane Watch Net
was operating. I have never
heard such deplorable conduct
by amateurs. There was del ib­
erate jamming, foul language,
and amateurs operati ng so
close to the frequency (some I
know were runn ing excessive
power) that it made copy almost
impossib le.

At one time, there were two
ships in trouble. The Coast
Guard was attempting to get a
fix on their positions through
the amateur frequencies, but ,
due to the deliberate Jamming
by these individuals, It was
i m poss i bl e. Th is alone is
enough to turn one that Is Inter­
ested in amateur radio against
it.

To th ink that some amateurs
wou ld stoop this low, knowing
human lives are involved, is die­
gusting . I hope that the FCC
was able to apprehend some of
these individuals and that their
licen ses are revoked perma­
nently.

1_--1
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CLUB DISCOUNT
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Congratulat ions to Wayne on
bagging all the New England
states on 10 GHz. I guess that
makes him the first 3-cm WANE.

John A_Carroll
Bedford MA

'---__I

L \1 .

It has come to our attent ion
that numerous amateur rad io
clubs and organizat ions are
conducti ng CW training pro­
grams and are always seeking
new and better teaching aids. In
order to assist them, Xltex Cor­
poration, Dallas, Texas, Is ot­
fering a new Morse code "trans­
ceiver" at a eubetantlauv-re­
duced club price. The un it con­
nects to any nY or video ter­
minal (Xitex SKT-100l and can
be an extremely useful tool for
improving both sending and
copying skills.

For further detai ls on how to
apply for this limited club die­
count price, write or call me.

Steve Kriss
Xlt ex Corporation

9861 Chartwell Dr.
Dallas TX 75243

(214)-349·2490

crossmode, regenerated·tele­
type" contact ever. Not only
were KQJ UY and WeQSAX glad
to get a confi rming aSl from
Tony. but Tony Is stili bragging
about his accomplishment of
working Iowa AnY on " two
meters"!

For a brief wh ile, our un ique
teletype repealer system ac­
tually had begun experimenting
with a secondary a-meter FM In­
put at 52.700 into the two-meter
system for the purpose of aux­
iliary Input, extension of range,
and fu l1-duplex teletype. untor­
tunately, the idea did not get
much further due to conflicti ng
club problems.

Crossbanding, It handled in­
telligently and not Just to add
another feature-type thing, can
be a unique, rewarding, and
usable addit ion to the VHF
ham's commun icat ion system.

Keep up the good work. We
need more RnY artic les and
more SSTV articles, too!

Michael W. Stone WBeQeD
Lowden IA

v c.......

f rom page '6

1 1

I
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"CALL FOR QUOTE"

KENWOOD
TS·520SE

MADISON ELECTRONICS
SUPPLY, INC. ~."

1508 McKi nney . Hou ston, TX 77002
(713) 658·0268

MASTERCHARGE • VISA

All THE FAMOUS NAMES-TRANSCEIVERS-AMPlIfIERS-ANTENNAS- TOWERS

~H'

215-357-1400
FREE UPSSHIPPING

ON PREPAID ORDERS

IIlZII 1'::-:::0"' - -'

Let Us Fil l Your

Give us a try before you buy • Call Jim TItus
a DI....SI()n01TREvOSE ELECTRONICS, INCl 4033 Brownsv ille Road. Trevose. PA 19047

~'-(i'Z ;:r-=r, .~J~

PRET U NED. COMPLETELY A S SEMBLED · f"OR ALL MAKES '" MODELS or AM A TEUR
O NLY O N E NEAT SM ALL ANTENNA r OR TRAN S CEIVERS • TRAN SMITTERS ·
U P TO 6 BANDSI EXCELLENT rOR CO N· GU AR A NTEED f"OR 2000 WATTS SSB
GES T ED HOU SING ARE AS · APARTMENT S 10 0 0 WATTS CW . INPU T f"OR N OVICE AND
LIGHT· STRO NG • ALMOST INVISIBLE I ALL CL ASS AM A TEU RSI

C OM P L ET E AS SHOW N ltll 90 II. RG5 8 U·5 2 , " .. PL259 Con" ..,I ", Itoto.., 3 0 ft .
3 0 0 to. I .., <leCO'o" ." POO'U. COOl' " co " " . C, .... -.. _ '" III"""" , totlc: ..!sc....l'II••
........ 1 tI..IIN _t "" u..,. I~X 8R.,ou ",,"I lI.cll 10 u nod '<II" ..ul. " t "'_1
011 ' 10 Ir.namll.~ ." ..,1 W T. LESS THAN 5 LBS
160-80 · " 0 ·20-1!5-10 _ 2 V_209 ft ._II 90 ft.. R G58U • CO""lclor • M odel 7778U •. .564.9~
e O_"0· 20-,5·10 "0"'" 2 v.., _ 102 It. ... lI.n 90 tt. RG58U • eonnkl • MOdel 9ge eU .. . 5 159.95
" 0-20_1 5 ·1 0 __ 2 "'01' . - S" ft. _n 90 tt. RG5eU con • co et _ M Od ell001BU . . • 55a95
20-15 . 10 "I"'" 2 "-0- 2 6 U. ... nll 90 tt. RG 5 8U con - co" c, - Moclel1001BU .••. 551.9 5

S ENO FUL L _'CE 1'01'1 POST P D IHSURED DEL. IH USA. (CO" II $5.00 .u,. ,.... POU.!' •
cl.neal _ c"U oma • otc J O' VISA B . ..~ Am-" _ M AS T ER CHARGE _ AM ER. X ·
PR ESS.GI.. """,_ ..... u u . P" 1_308·238-5333 g AM· 6 P M ...... " . )" . W••"'" In 2·3 ..., • .
ALL PRICES WILL INCREASE M AR I .SAV[ • ORDER HOWl AI .nt..." .. !I".r.nt.... ,"" I ,.... 10 <Ie,
M o" c, ...C. trill 1 M . " I In USA . FREE tHI'O . AVAILABlE ONLY FR OM.

WESTERH ELEC TRONICS .... W111 CIPt. A1.1I K .., ..I)', H . ......., 688 ,,7

IT'S HEREII

.. ....... ... .... THE
v:: 6'"
, • '" ..,ODER

4" x2¥e")( 6" nu. .....
A NEW ERA IN CW REGENERATION

• Select any CW signal that's 40 hz away
from any other (Tune 400 10 1500 hz)

• lock and switch to "auto" and you have
tape quality audio. One and one only
signal reception.

• only 20 mv of audio above receiver
noise required for acquisition.

• A 40 db over 59 signal, 50 hz away
cannot come through.

• Reduce operator fatigue by not listening
10 any other band and/or signal noise
except the one you want to work .

• Variable acquisition frequency-400 to
1500hz.

• Variable output tone frequency-l 00 to
2000 hz.

• Variable output audio level (drives ear-
phOneS Of station speaker).

Kit Includes all parts Including cabinet,
power supply and complete Instruc­
tions. Epoxy glass boards, plated and
pre-<lrilled.
Available-Factory wired and tested with
1 year warranty on parts and workman­
shIp .

KIt-$69.95 FWT-$89.95
VISA and Master Charge AcoepCed.

Allie ENGINEERING .".AIOS

P. O . Box 4Z1, Jessup, MD 20794
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•
total. OSCAR 7 will pass an imaginary li ne drawn from San Fran­
c isco to Norfolk about 12 minutes after passing the equator. Add
about a minute for each 200 miles that you live north of th is l ine. If
OSCAR passes 15- east or west of you, add another minute; at 30 -,
three minutes; at 45 -, ten minutes. Mode A: 145.85-.95 MHz uplink,
29.4·29.5 MHz downlink , beacon at 29.502 MHz. Mode B:
432.1 25-.175 MHz up link, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

OSC AR 8 calculations are similar to those for OSCAR 7, with
some Important exceptions. Instead o f making 13 orbi ts each day,
OSCAR 8 makes 14 orblls during each 24-hour period. The orbital
period o f OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a tist o f the f irst
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. U st the time of the first orbit. Each successi ve orbit is
t hen 103 minutes later. The chart g ives the longi tude 01 the day's
first ascending equatorial crossing. Add 26 - for each succeedi ng
orbit. To f ind the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses t he equa tor. OSCAR 8 will cross the
imaginary San Francisco-to-Norfo lk line about 11 minutes after
crossi ng the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90·146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 0 rbits,...,....------,--,,--,
Courtesy o f AMSAT

The li sted data tells you the t ime and place that OSCAR 7 and
OSCAR 8 cross the equator In an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a l ist of
the fi rst orbit number and t he next twelve orbits for that day. list
the t ime of the fi rst orbit. Each successive orbit is 11 5 mi nutes
later (two hours less fi ve minutes). The chart gives the longitude of
the day's first ascend ing (northbound) equatoria l crossi ng. Add
29 ° for each succeeding orbit. When OSCAR is ascend ing on the
other side of the world from you , it will descend over you. To find
the equator ial descend ing longitude, subtract 166- from the
ascend ing longitude. To find the time OSCAR 7 passes the North
Pole, add 29 minutes to the time it passes the equator. You should
be able to hear OSCAR 7 when it is within 45 degrees of you. The
easiest way to determine If OSCAR is above the horizon (and thus
within range) at your locat ion is to take a globe and draw a circ le
w ith a radius of 2450 miles (4000 kilometers) from your QTH. If
OSCAR passes above that c irc le, you should be able to hear it. If It
passes right overhead, you should hear It for about 24 minutes

I 003U5
2 0 125:52
3 0025.12
• 0 119:29
5 00 lM9
6 0113;06
1 001227
6 0106:U
9 1)))6;O.t

10 011»21
11 0 1S..38
12 0053:Y
13 0 1. ' 5
, . 00017:35
15 0 , . ,;52
16 00011 :12
17 0135;29
16 ~:49

19 0129:06
20 0028;21
21 012243
22 OO22;O.t
23 0116:21
24 0015 :·4\
25 0 1l)9-Y
26 0Cll» 18
27 0 103:35
28 0002;55
29 0057:12
30 0151:29

I OIOO:!iO
2 0 105:59
3 o n U18
• 0 116:17
5 0121 :2!>
6 01263-4
1 0131:43
8 0136;52
9 0142:00

10 !XIl3:55
II CXlO!t.<loI
12 0014:13
13 0019.21
14 0024:30
15 0029:39
16 0034:47
17 0039:56
18 (l()45:~

19 0050:13
20 0055:21
21 0 100.30
22 0105:38
23 0 110:. 7
24 0 115:55
25 Of2 1;()4
2e 0126:12
21 0131 :21
2lI 0136:29
29 0141 :38
30 0003:32

1 0051U9
2 0 145 06
3 t:lGoI4 .26
• 0 138:<13
5 0038:04
6 0 13220
7 0031:41
8 012!>; 58
9 ~:18

10 01111:35
II 00 16 55
12 0 113:12
13 0012:32
14 0106 49
15 1)))609
16 0 100 26
17 01S.:43
18 0054:03
19 0146:21)
20 0041;40
21 0141 :51
22 00011 :18
23 0135 .35
24 0034:55
2!> 0 129".12
26 002tI 32
21 0122.9
28 0022:09
29 01 1626
30 001546
31 011003

1 1)))6·41
2 001 3:49
3 0018:Y
• 0024:06
5 0029: 14
6 ~:23

7 0039:31
8 0044:39
9 0049'(8

10 0054:56
II 0 100C04
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16 0 12!>:45
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20 0003~

21 0008:1 3
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31 0059 '33
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Craig Winters
Box 79, Federal St.

Wiscasset ME 04578

cept for the channel se lec tor
control box (model C-3109/ARR·
52) and the signal level meter
box (model SB·1084/ARR·52).

II's a li llie slow changi ng
channels with a screwdriver.
Does anyone know where I
might lind these two items?
Thanks.

a nyo ne with access t o a
genera l-coverage rad io w ho
wonders , " What's going on?"

Readers shou ld note th e
au thor's admonition that the
" conf idential" part of the t itle Is
no joke. It refers to the secrec y
provis ion o f the communrce­
tions Act which prohibits the
disclosure of the content o f any
non-ham and non-broadcast
radio transmission.

Dennis G. Brewer
APO New York

~~~ I

I have been trying to f ind
some parts for an ANIARR-52
Rad io Receiver. I have been
able to find everything 1need ex-

I nee d I n fo r m ation on
convert ing a Colli ns R·390A to
product detect ion or installing a
product detector. Thanks.

George Shi ra WD4BUM
RT_"7, Box 101-1

Anderson SC 29624

tions of CFL will have some
type of cross index to el iminate
this problem. One further sug­
ges t ion for f uture ed itio ns
wou ld be to include a wider
range of frequenc ies. (There are
interesting stat ions all the way
down to about 10 kHz. Nation­
wide VHF frequencies wou ld be
of interest to the many owners
of scanni ng VHF receivers.)

These few cri ticisms are
minor. A book can't be all things
to all people. As it is, the cn is
a mo st valuable resource for

IHam Help

In ascending order of frequency
from 4001 to 25590 kHz. Includ­
ed, in most cases, are the fre­
quency, mode, ceuetqn, toea­
t ion, type o f service, and power.
Many entries also have remarks
which tell the l istener more
specifically what to expect on a
frequency-aircraft in South­
east Asia and western Aus­
tral ia , weather reports , tele­
phone conversations, etc.

Previous edi t ions of the cn
were arranged by type of ser­
vice - a section for INTERPOl,
one for broadcast feeders , one
for VOLMET (aviation weather),
etc . That was convenient for
eavesdroppIng on e particular
service or stat ion. This new edt­
tion, li sted by frequency, is very
good for Ident ifying " wei rd" sta­
tions heard. It's a b it d ifficult ,
though, to find (for example) all
the frequencies for NOJ (Coast
Guard Rad io , Kodiak, Alaska) or
NASA. Perhaps the future edt-

CONFIDENTIAL FREQUENCY
LIST

by Oliver P. Ferrell,
em Edition, 1979, 104 pages,

6-1/8" x 9", paper, $6.95,
d istributed by

GJlfer Associates, Inc.,
PO Box 239, 52 Park Ave.,

Park Ridge NJ 07656

Have you ever wanted to
listen to NASA, INTERPOL, the
Russian Navy, the US Coast
Guard, or the Rumanian Em­
bassy in Washington? Or have
you heard stations with strange
call slgns like XSV and KKN~

and wondered Just who they
we re? Perhap s you 're just
curious about " what's o ut
there" other than hams, broad­
cast, and CB. If any of these
descriptions f it you, then you'll
probably be Interested in this
book.

The Confidentia l Frequency
List (CFL), now in its fourth edi­
tion, li sts hundreds of stations

Review
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Fig. 4. A subroutine that scans the 16-key keyboard.

I THIS SUSROUT I \l E s eA" S A MA TRIX KEY9)Afl O
' THA T 1 5 ARRA'tG£D AS F'O lJR RO'IS 0 .. FOUR KEYS.
I ll. 'IX .. K£Y I1AYAIl( . 1\1 ADDITl O" . I"S1' Rl1CT I O" S
I HAVE SEEN ADDED TO TH E St~ROUTU[ TO DEBQtNCt
"'TH E Xt.Y S .

Microcomputer
Interfacing -----.J

(f ive) and the result (octal 011 ,
decimal 9) Is saved In the 0
register. When the 8080 Jumps
to AGAIN this time , the
00000010 In the A regi ster Is
rotated to 00000oo1, and a logic
zero is rotated into the carry.
Thi s means that the JNC to
RElESE is executed. Once the 9
key is released, the DELAY In­
structions are executed, and
the 8080 returns from the sub­
routine with the code for the
nine key (octal 011 , decimal 9) In
the 0 register.

Surprising ly enough, no addl·
tfonal software instruction s
have to be added to t he su brou­
t ine in Fig. 4 for the B080 to scan
and encode a 54-key keyboard !
In fact, only four Immediate
data bytes have to be changed.
However, the interface would
have to con sist of an eight·bit
output port (so that a test pat­
tern for eight columns of keys
could be output) and an eight­
b it Input port (because there are
eight keys in each col umn). This
means that the keyboard con­
sists of eight columns, each
containing eight keys. Note that
the software in Fig. 4 does not
produce ASCII values for the
key c losures. However, th is
could be done very easily, slm­
ply by using a look-up table that
contains 64 entries.

As you have seen, key clo­
sures can be encoded by means
of hardware or software. A
number of Integrated circuit
manufact urers have keyboard­
encoder integrated ci rc uits
available which can be used
very easily and with a minimum
of software. However, they may
be too expensive or not flexible
enough tor your needs. By using
a scanned keyboard , the inter­
face electronics are kept to a
minimum. However, a long and
complex subroutine must now
be used to debounce and en­
code the key closures. This
subroutine consists of 38 ln­
structlons and requ ires 67
memory locations for storage. If
a look-up table Is used to con­
vert the key codes to ASCii
val ues, an additional 72 memo
ory locations will be required to
store the look-up table and
some add itional assembly tao­
guage instructions.

(VAWN). Please send an SASE
for info.

Stephen V. Genusa WD5EAE
2106 Part Ave.

Monroe LA 11201

Ham Help

D regi ster, so the Jump to
RELESE Is executed by the
8080.

The 8080 now warts for the
key to be released, at which
Ume the DELAY subroutine Is
called again. Thi s causes the
key opening to be debounced .
The RET Instruct ion at the end
of the OELAY causes the 8080
to return to the program that
called KEYSCN. When it does,
the key code Is In the 0 reg ister.

As an example, let us assume
that the nine key Is pressed. The
8080 loads the 0 reg ister with
three and the B regi ster with
11111110. The content of the B
regi ster Is output to the key­
board and is then rotated to
11111101. The row data from the
keyboard Is then Input, but
since no key In column A is
pressed, the A regi ster contains
017 alter the AN I instruction Is
executed. Therefore, the con­
tent of the 0 register is decre­
mented from three to two and
the eoeo jumps back to NXTGRP
so that the B col umn can be
tested. When the 8080 executes
the instruction at NXTGRP th is
lime,a 11111 101 is outp ut to the
keyboard, but since no keys In
the B column are pressed, the
B080 Inputs a 017. Because of
th is, the conten t of the 0 reg·
Ister is decremented from two
to one, and since th is value is
not equal to 377, th e 8080 jumps
back to NXTGRP.

The 8080 now tests the C cot­
umn by latching out a 11111011
to the keyboard interface. Since
a key in the C column is pressed
(the 9 key), the A register will
contain 11111011 when the IN
000 Instruction Is executed. The
ANI 017 Instruction sets bits 07
through 04 to zero, so the A
reg ister co ntains 00001011 .
Since this value Is not equal to
017, the 8080 executes the Jump
to NXTKEY. The DELAY subrou­
tine Is then called, so that the
key closure Isdebounced.TheA
register stili contai ns 00001011 ,
so a logic one Is rotated Into the
carry when the RRC Instruction
is executed the first time. This
means that the JNC to RELESE
is not executed. Instead, four Is
added to the content of the 0
register (one) and the resu lt
(five) Is saved In the 0 reg ister.
By jumping back to AGAIN , the
8080 rotates the 00000101 once
to the right, and again, a log ic
one Is rotated Into the carry. As
before, the JNC to RELESE is
not executed, so four Is added
to the conte nt of the 0 register

I would like to get In touch
with hams around the world
who are under the age of 20 and
who are inte rested In Joining the
Young Amateurs World Net

vlously input. If a logic one is
rotated Into the carry, the JNC
to RElESE is not executed. In­
stead, the content of the 0
register is increased by four. By
Jumpi ng back to AGAIN , the
8080 can rotate another bit of
the A register into the carry.
When a logIc zero is rotated in to
the carry, the unique code for
the key that is pressed is in the

"'SAVE THE PSv O -~ THE ST Ae=<
... THE'f SAVE REGI STER PAIR 0 0 " TH E ST ACK
"'LOAO REG IST ER PA IR D WITH A COlN T
"'OT 01 3 I DI IHEX OJ4))

",VHE" IT I S l. tfI:O. POP a lo E orT o r TH E STACK
"'A"O THE:" POP THE PSv o r r OF TH E STAQ(
"'A"a fl,ETUR" V1 TH 114E KEY CO DE l'f D

I DECRvt E'll T THE CO tN T
"'''O VE THE "SBY T'Q A
... a R IT VITH THE LSBY
.fiT THE RESu..T I S " a~ -7.ERlh .lutP
"'TO THE QCXD I 'f STRUCTl O"

I SAVE rue 'f EY KEY CODE 1'1 0
r PO P THE pSW o r r o r THE STAC<
"'A "D THt\l TRY FOn A tERO CARRY
"'AGAl "

I RO TATE Tfl E ROW DATA rs rc THE CAJl nY
IFO LN O THE KEY. so VAI T FOR IT TO
"'bE RD-EASED BEFO RE RET URU'I G r noM
"'THE SUBROUTI '/E
10 TKERW I S I:. SAVE THE PSV 0" THE STACK
"'A'IO I" CREA SE THE KEY CODE 1'1 0 BY 4

IALL THE ROW S HAVE BEE'f TESTED MD
""'A KEYS AR E P RES SE D. SO KE EP L OaKH1G

"'A K£Y I S PR ES SED. so EXECl'TE TH E
"' DU-AY S UURO UTI 'I E FOR 10 l'I SEC.

""0 KEYS ARE P RESSE D I~ THE TES TED RO W
I!OO DECRDlE'f T THE KEY COOt BY O~ E A~D

... !OEE I F AL L FOUR RO WS HAVE BtU TE STED
13 11 - He< rr
.....OT ALL FOUR ROWS HAVE BtE:~ TESTED.
I SO TEST M OTHE R my

... ROTATE Til E TEST WORD L ErT O'f E 81 T
"'A'II O THE'I SIIVE I T l 'f U
.f!'fPUT THE DA TA r"llt THE FOUR
"' RO WS a T KEYS
"'SAVE O'I LY THE fT)UR LS8S. VH ICH cos­
I TAI " THE ROW DA TA
... SEt I F A"Y K£YS ARE PRESS ED IJY COlt ­
"'CO"' PARI " G 0 11 (orl TO TUE ,"PlIT \'ORO
"'A KEY I S PRESSED I " TH IS FlO"" so
IDETlRl'1 HE WH ICH KlY I T I S

"'LOAD D WITH THE CO DE YOR THE
"' F I RST K£Y 114AT CA~ BE SE'IlSED
"'LOAO B VITH TKE WOllO THAT I S US ED TO
... ACTI VATE O'f E RO W a T KEYS AT A TI !'l. E
"'G ET THE TEST WORO
"'A" O OUTPUT IT T'Q THE KEYI:O ARO

I I 'II PUT THE DATA WOH1I AGAn

I SAVE O'i LY TnE FOUR DATA BIT S THAT
"' ''EP RES E'' T ROW S or KLYS
"' COMPAR E THI S VALUE TO 114 E VALl'E OBTAI'/ LD
"'VH E:'Il 'f a KEYS ARE PRESS ED (D I 1 . HDC DFl
IJutP I r A K£Y I S S TI LL PRESSED
"'A"O VAIT FOR IT TO BE RD- EAS ED

NXTKEY. In ten mi lliseconds,
the 8OBO returns trom DELAYI

which is a suff icient period of
t ime to debounce the switch
closure. The B080 now has to
determine wh ich key in col umn
A is pressed. It does th is by
rotating to the right in to the
carry the word that was pre-

from~28

XEYSCN. !'lVI D

'"!'lVIB

'",", XTGRP. !'lOVA1l
OUT

'"e.c
1'I 0VbA,

'"m
."
'"ce
."
""'"I XTK EY
e
OCR1I
HOVAD

'"'".1'1,.
NXTGRP

•".,
KEYSC'II
c

NXTKEY. CALL
DELAY
o

AGAIN. R!lC

""'REL ESE

•PUSH PSW
HOVAO
."...
HOVDA
POPPSII

"M'AG AI'II

•RD-ESE;. I"...
AU

'"'"'"m
RD- ESE

•DEl. AY. PUSKPSW
P USHD
L :"I: ID

'"'"WAI T. DC:"I:O
,",OVAO...,
""'VAl T

•..."POPPSW
m
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RTTY Loop

Leaky Lines_ _ -----'

Looking West

from~20

for nominal amounts from sev­
eral of the teletype suppliers
mentioned In the column a few
months back or from many 73
advertisers.

If only a few symbols are to
be changed (say you want to
change f rom press to com­
munications), replacement type
pallets also are available. These
are simply soldered onto the
end of the type bar alter the old
pallet Is removed by oesoloer-

from plIge 24

prices, I don't think that this
amount would even cover the
cost of the receiver alone! The
strange thing about this Is that
this particular design has not
been altered In any signi ficant
way since I bought mine. Even

(rampage 18

Now, then , New York and Los
Angeles, in our example, are ter­
minal cities or terminal ports.
Since in the southwest repeat­
ing devices sit atop hig h moun­
tarns . fewer hops are necessary
than in areas where such eleva­
tion and line-of-slght char­
acteristics are not attainable.
Out here, the average repeater
has saturated coverage for
about 150 miles from a good
mountaintop and peripheral
coverage for another 50 to 70
miles. A similar repeater atop a
build ing In an ea stern or
midwestern c ity might cover 50
to 70 miles saturated and an­
other 15 or so In peripheral.
Remember, we are discussing
Ideal average systems and not
the occasional super system
that, through some odd circum­
stance, is able to do what
others cannot. l et's go ahead
with these figures as our ref ­
erence.Then, ln l ike manner, we
can apply a similar program to
the Interli nking portion of our In­
tertre.

Again, using 220 MHz as our
intertle band and considering
oormal band conditions most of
the time, It should be possible
to accomplish between 15Q. to
275-mlle minimum hops, using
nominal power and directional
antennas at any given linking

19.

Ing. It takes on ly a few minutes,
and the procedure Is painless
unless you try to hold the type
bar while SOldering.

Turning to other matt ers, Bill
Taylor K8TBW wri tes describing
a nice ATTY setup Including the
Mlcrotog equipment and Drake
line. Bill is try ing to use the
Heath 5 8-610 monitor scope
with the station, but has a prob­
lem. The scope requires the
mark and space detector out­
puts, and the Mlcrolog un it does
not provide them. He wonders If

more Important, it's pract ically
Impossible to fi nd re liable
sources for quality vacuum
tubes. A friend told me that he
put Iort y 12AT7s on his tube
checker In an attempt to find a
matched pair and no two even
came c lose in tran scon­
du ctance figu res. Is It any

site. If all th ings were equal (and
due to the variations In terrain
they are not), we would come up
with an approximate figu re of 20
linking sites, giving us coast-to­
coas t communication between
two major American cities with
a large two-meter FM poputa­
tlon . If we worked with a
275-mlle link figu re, the number
01 linking sites would be down
to about a dozen. This might be
further enhanced if we were to
borrow some weak-signal tech­
nology from experts In th is field
and utilize SSB rather than FM
for the modulation system on
our Interlink channels. Thi s
wou ld be the ideal situation.
However, In real lile I suspect
that It would probably neces­
sitate more on the order of 30
links to accomplish such a goal.
If that sounds like a lot, it Is, in
reality, less than 1% of the total
number of two-meier open sys­
tems operational at this time. [
think that I am safe in assuming
thai Ihere are at least 30 re­
peater owners out there who
might find a project such as th is
an eKcit ing challenge. Making it
happen requ ires only a bit of
" bread," some well-thought-out
technology, and believing In the
motto, " Yes, I can !"

As I write this , I can imagine
some of you asking, " How will it
be policed? What If It gets
Jammed-what t hen?" Or,

there Is any way to use the 610
with audio Input and sti li get an
X or + pattern.

I don't know, Bil l. It seems to
me that you would have to build
the front end of a demodulator
to feed the thing. Basically, the
limiter and mark/space Inters
wou ld be needed to get drtteren­
t1al outputs. That Is really not all
that much, but It seems like a
waste. If any readers have Inter­
matron on such a wedding, I
would be Interes ted in passing
it along to Bill and others.

Have received a snazzy pub­
lication from the Stark County
RTTY Group ca lled Watts Hap­
pening . Pa ssed a lon g by

wonder that hams are switching
to more modern equipment?

As far as I know, there are
only two major American com­
panies producing gear that Is
competitive with the Imported
equipment. All others seem to
have fallen by the wayside. Ken­
wood, Yaesu, Icom, Trio, Tern­
po .. . these are the names that
show up nowadays, and I must
ccnteee that they sound at least
as good as the best old stuft,
and usually a good deal cleaner.

" Nobody will be able to use it; II
will be a madhouse." Things
li ke th is can happen and, at
least at the outset , I would ex­
pect them to. However, It we
spend our lives worrying about
the " might" and the "maybe,"
we will live to see nothing 01
consequen ce accompl ished.
Everything In life has an ele·
ment of risk. There comes a
time In any person's li fe when
he must look In the mirror and
decide If he Is a man or a
mouse. Is he willing to look for­
ward to and participate In Ihe
future, or does he take the
ostr ich approach? Sure, we
have problems, both technolog.
teet and sociological, but 10 run
and hide our heads In the sand
will accomplish nothing. We
amateurs have faced problems
before and have whipped them
before. Why should this enua­
non be different?

CROSSBAND REPEATER
DEPARTMENT

Earlier this month, I spent
about a half hour on the tete­
phone with Wayne, and one of
the eubtecte we discussed was
crossoenc repeaters. This idea
is not new. In fact, crossbenc
repealers were in vogue prior to
the " 18803" dark ages. Lately
they are coming back, along
w ith c ross band/c ro ss-mode
repeaters, to allband HF SSB. I
can see only one drawback to
such crossband devices; the
necessity of carrying two radios
wherever one goes. Usually this
is not a problem at one's base

Joseph Ebner WB8AV M, it
points to an active group out
there in Massillon, Ohio, and I
am sure that they would ap­
preciate hearing from hams in
the area who are interested in
AnY.

As of th is wri ti ng, no word
has been received on Tete­
printer Art, LId., as reported in
last month's " RTTY Loop." A
communication to the firm has
been without response, and
several more Individuals have
reported to me that they have reo
celved less than satisfactory
service from the company. I
urge all readers to be cautious
In their dealings with all mall·
order firms.

This makes me laugh, really.
A fellow I know only sli ghtly
gave me a bad going over lor
driving a loreign car. He said
that buying an export is prac­
ticall y treasonou s in these
times. But about six weeks
later, he showed up on 20
meters with a brand new Icom
701 with all the goodies to
match!

There's nothing l ike a little
consistency , , , right?

station. In fact, some of the
newest of the live-band HF
transceivers feature an FM·
mode pos ition . Yaesu and
others have pioneered this
knowing fu ll well th at FM
capabi lity, wi th its intended use
on ten meters, makes for a more
usefu l au-around transceiver
package. This Is fine for home,
but a mobile Installat ion Is a dlf­
fe rent story , es pecial ly as
tcday's "mobiles" are a lot
more cramped for space than
were their cousi ns of a few
years back. I drive a compact
car myself these days, and try·
Ing to fit two adults, radios lor
both two meters and 220 MHz,
and associated tone-pads into
the front seat Is a bit of a chore.
Even if I were to trunk-mount
somethi ng like a Motrac, there
would be little if any room for a
control head.

If you are like most amateurs
I know, you will want to have
both bands with you. For exarn­
pie, most 01 my operating out
here is on 220 MHz. Most of my
two-meter operati ng is done
thr o ugh a remote ba se
accessed from 220 MHz.
However, once out of range 01
the 220 remote, I rely heavily on
my lcom 22A andJor Clegg FM­
27B, depend ing on which one
happens to be in the car at Ihe
moment. A solu tion to th is
dilemma may be in using a
highly mod ified mini-GB radio
as the ten-meter mobile stat ion.
Such radios can usually be had
for a song at local swaprneets
and CB breaks. With a bit of



time and correct techn ology,
such radi os might be excellent
ten-meter FM performers. Also,
who says that the ten-meter por­
t ion of such systems must be
FM? Judg ing by the number 0 1
ca-to-ten-meter conve rsions
appearing In 73 and elsewhere,
It might be wi se to standardize
on good old " ancient modula­
tion" fo r ten-met er crossband
operations. This would open
thi ngs up to many more people.
Not everyone is prepared to pay
a lot of money to try something
new, but they might spend a few
bucks to get their feet wet. ORP
AM on ten meters blends nicely
w ith two-to-t en crossba nd
operation and, while it cannot
matc h the fade margin atlorded
by FM operation, it's a nice, in­
expensive way to begin. Also. It
will lit in the ti niest of vehicles
along wi th the two-meter rig.

If you deal with a crossband
repeater In the purest sense (In
a classic repeater config u·
ration), then you will requ ire two
rad ios in order to both talk and
listen. A true crossband repeat­
er is one that listens on a given
band and re-transmlts on an­
other. However, there Is a better
way of doing things, and th is Is
known out west as " remote­
base configuration."

We have discussed remote­
base operation, bu t a quick re­
view might be in order. First, th e
accepted full designator for a
remote base Is (get ready for
this) " the individually owned
and operated, advanced format,
remotely-c ontroll ed amateur
base station radi o." I prefer the
simple term " remote." A classic
remote Is one In whi ch the base
stat ion is at some good site and
is controlled by some form of
auxiliary fntertte. This can be a
phone line, direct hero-wtre, or a
radio link above 220 MHz. In
most cases, a remote serves the
dual function of repeater (or
autopatch repeat er) and In­
terllnk to other bands. Until
recentl y, mo st remotes re­
stri cted operation to such
simplex channels as the na­
t ional rem ote-ba se Inte rt! e
channel 0 1 146.46 o n two
meters, along with such others
as 146.94,52.525, and 29.6, all o f
the latter being nationally ac­
cepted simplex allocations.

Frequency synthesis revolu­
t ionized not only 2m FM opera­
tion. but 2m remote downlink
use as wel l. Many older remotes
opted for synthesis over crysta l
control, and virtually every new
remote I run Into Is fu lly eyn­
tn es tzed o n its two-meter
downl inks.

It's not uncommon around
here to work someone on a two­
meter repeater Which, in turn, Is
operating from an area removed
from that repeater 'Snormal cov­
erage through a remote-base
system that can talk to the re­
peater. Sound confusi ng? It

really Isn't. For example ,
Newhall , California, Is an rf pit.
Though only a few miles north
of Los Angeles, we are sur­
rounded by several kilofeet of
mountains, which makes work­
Ing most Los Angeles repeaters
Imposs ible . However , by
operat ing two meters through a
remote base (which sees both
my QTH and LA's, as It is
located atop a 4800-foot hill that
overlooks both), I can operate
easil y through most area
systems using only ten Watts
and a Ringo on 220 MHz.
Without the remote, my access
to los Angeles would be very
limited.

There is much to be said for
th e remote-base concept of
cross ba nd o peratio n. First ,
since all the crossbanding is ac­
complished at the repeater si te
itsel f, the user of th is system
need carry onJy one radio. Sec­
and, on a remote (or on a
private or cl osed repeater),
every system user is auto­
mat lcal ly a control operator. He
has total contro l o ver all
aspects of a OSC, including the
right to " dump it olf" should a
problem arise with regard to
content of communicat ion. The
only problem is that there stil i
exist certai n proh ibitions with
regard to controlling a transmit­
ter on another band from fre­
q ue nci es below 220 MHz.
However, th is might really en­
courage 220-MHz repeater ex ­
pension. Though by traditlon
remotes have restricted
themselves to small private
groups, there is no law that says
this must be the case. The reo
cent establishment of 145.60 as
a general intertie channel for
any 220 repeater wishing to con­
verse with any o t her 22 0
repeater is an obvious step in
that direction. (145.6 is the cor­
rect frequency, rather than the
145.56 whi ch wa s printed in the
August col umn.) The repeater
that initiated It, WA6VNV on Oat
Mountain, is a heavily used
22Q.MHz open-access repeater.
They could just as easily have
selected a ten-meter frequency,
a twenty-meter frequency, and a
crossband open remote-base
system. It is not a trad itional
remote base by any means, but
nowhere in part 97 does it state
that, to be a rem ote base, a sys­
t em mu st be pr i vate o r
restric ted access. Most are, for
traditional reasons, but as more
and m ore sys t e ms joi n
WA6VNV on 145.6 MHz, that
trad ition. like many o thers,
begins to slip away_

It was suggested severa l
months ago by a " Looking
West " reader in Chicago that
we should establish a national
remote-base Intertie channel on
ten meters as a common meet­
ing ground for such operations
nallonwide. At that time. it drew
very little response and we let it

go. However, the Infusion of
new crossband VHF relay acllvi·
ty to len meters brings this con­
cept Into the limelight once
again. I'd appreciate your input
on this subject. A spot lying be­
tween the top of the OSCAR
downlink and 29.6 has been
suggested by some. Maybe you
have a better Idea. If so, pass It
along to the rest of us.

In the meant ime, give some
serious consideration to the
remote-case concept of down­
link operation. The user need
not buy any extra radio. and on­
ly a linking radio Is needed at
the repeater si te. The rewards
are great and the co st Is
minimal.

MORE CHANGES AT
WESTlINK DEPARTMENT
I real ly was not planning to

wr ite the fOllowing for reasons
that will soon become obvious.
To some It may sound as
though I am tooling my own
horn, and thaI's not true. I am
furniSh ing the following in for­
mation after having been urged
to do so by Wayne, as he con­
vinced me that it Is quite news­
worthy.

In mld.July, Westlink's net­
work director, Jim Hendershot
WA6VQP, asked me if I would
consider producing the weekly
West1lnk Amateur Radio News
"QSTs."1 told him that I would if
I could get both the space to set
up a production facility and
some assistance. Jim was away
on vacation earlier this year,
and I filled In for him. During
that time, I managed to put to­
gether a good news team. It
con sisted of myse lf as
writer/producer, Bill Orenstein
KH61AF as engineer/production
c o o rd i na t o r, and AI Kaul
W6RCl and Burt H ic k s
WB6MOV as anchorpersons. I
felt that Bill would be gung-ho.1
was right. He was not only
elated at the prospect, but even
donated office space and much
of the production equipment.
We then contacted Burt and AI,
who were also Interested. I
spoke w ith Jim and arranged to
take over on the first Sunday of
August.

During the transition period,
Bill introduced me to a very
talented man named leke Man­
ners.zeke Is not a ham (not yet),
but I th ink we are getl ing to him.
Zeke is. however, a professional
broadcaster who has emceed
many rad io programs and,
thanks to Bill, he agreed to be­
come part of the Westilnk news
team as wel l. With th is many
people Involved In Westllnk, no
one person Is totally responsi­
b le for the burden of weekly pro­
duction except for Bill Oren­
stei n, who ed its the programs
for t ime and continuity. He does
so In the time-honored tradition
of hand~uttlng the newscast
and then transferring it from

reel to cart for dissemination.
We hope to enlist the aid of at
least one other editor to
minimize Bill's workload In the
future. Keep in mind that this Is
a voluntary effort on our part,
and that each 01 us has another
" real" job. Having produced a
fa ir number of newscasts, I find
it hard to believe that any one ln­
dlvidual could have done this
alone for over two and a half
years. Jim did, and he Is to be
commended for his work.

We are dissemlnatlng the
newscast in only one way at
present. There Is no cassette
exchange program any longer.
Jim discontinued it about six
months ago and, alter much
consideration. we decided not
to revive it, thOUgh not lor the
same reasons. For Jim the pro­
blem was the t ime it took for
duplication. Th is would not be a
problem for us since we could
have uti lized hlgh·speed
duplicat ion processes and paid
for it ourselves. However, there
Is another reason for not reviv­
Ing it, and that Is the quality of
duplication. Bill happens to be
an audio engineer by profes­
sion, and if there is one thing he
knows like the back of his hand,
It 's tape recording techniques.
8111 feels that the main problem
w ith cassette excnence Is one
of quality control. it seems that
no two people ever send the
same type or quality of cas­
settes, and this gives rise to
complaints about recording
quality . We have therefore
elected to utilize an automated
telephone system fed from a
Collins broadcast cartridge
machine. The newscast Is first
recorded on reel-to-reel tape,
then edited by Bill, and IInall y
transferred to cart. It Is
available from 9:00 pm Sunday
to 10:00 pm Wednesday, local
Pacific time. The rest of the
week, the equipment Is tied up
In production. Also, the first half
hour (9:00 to 9:30 pm Sunday) is
reserved for l o c a l los
AngeleslSan Diego feeds, alter
which the facilities are even­
able to any repeater or hand i­
capped amateur on a first·
come. f irst-served basis.We will
continue this way for the tore­
seeable future.

Finally. along with those al·
ready mentioned, we have add·
ed a number of other vol unteer
correspondents, including Joe
Merdler N6AHU (law) and Pat
C o rr i g a n KH6DD (Pac ific
Islands). We also found some­
one to cover major nat ional ceo­
ventlons and are trying to add a
European correspondent from
Germany. Th is Is where we cur­
rently stand. We admit to being
a shoestring operation , trying to
do out-of-pocket what other sta­
t ions do by spend ing hundreds
01 thousands 01 dollars. The
amazing thing is that it alt
seems to be coming together
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lor us, and this makes me very
happy. By the way. if anyone out
there happens to have some
usable "Fedilipak" cartridges
parge or small) that they are
willing to give away, we would

Contests
from page 30

aso points times the IPA coun­
tries mult iplier.
FREQUENCIES:

SB-3650 , 7075, 14295.
21295,28560 kHz ± 25 kHz.

CW-3575, 7025, 14075,
21075,28075.
ENTRIES AND AWARDS:

USstations wanting a copy ot
Sherlock Holmes Award rules,
IPARCmembership list, contest
logs, and results of the 1978
contest should send an SASE
wl lh 2 stamps (others send 2
IR Cs ) to : VInce GambIno
WB4QJO, 7606 Kingsbury Rd.,
Alexandr ia VA 22310. Any sta­
ti on fUlt ill ing the conditions of
the SHA may apply with an ap­
plication sheet. The approval of
2 licensed amateu rs Is not
necessary when the SHA ap­
plication Is submitted with the
contest logs. see SHA rules for
more Information. The contest
winners, the 3 operators with
the highest score, receive a cer­
tificate and are honored in the
Award Chronicle of the tnterna­
uoner Pol ice Association RC.
Logs must be postmarked no
later than December 31st and
sent to: Bureau National IPA,
Section Francaise, CNAS, Mr.
Gerard Dupuis, 15 Rue Cam­
baceres, 75008 Paris, France.

DELAWARE aso PARTY
Starts: 1700 GMT Saturday,

November 10
Ends: 2300 GMT Sunday,

November 11

Awards
from pIIfJf' 22

years, the net has become a
popu lar meetl ng place fo r
160-meter hams. The golden fre­
quency was and stili Is 1818
kHz, and you'll find the net
originating from the eastern
shores of the United States
each and every Wednesday
evening at 2100 Eastern Time.

Keep in mind. should you
wish to join the net . good condi­
tions are more prevalent in the
winter than In the summer
months. This is Important to
mention due to the fact that
many have listened on the fre­
quency before and have copied
nothing more than a high noise

I"

be happy to receive them. In
fact, it would be much appre­
elated.

If you would like to get more
Information on Westlink, have a
story you feel Is air.worthy. or

Sponsored by the Delaware
Amateur Radio Club (DARC),
the co ntest is open to all
amateurs . Non·DE statlons
work only DE stations.
EXCHANGE:

DE stations send aso
number, RS(T), and DE county.
Non·DE stations send aso
number, RS(T), and ARRL sec­
tion or country.
SCORING:

DE sta tions score 1 point per
asc and multiply by the total of
ARRL sections and countries.
Non·DE stations score 5 points
per aso and multiply by the
total sum of counties worked
per band per mode (max. pos­
sible 36, assuming 160 through
10 meters). DE count ies == New
Castle, Kent. and Sussex .
FREQUENCIES:

CW-60 kHz from low end of
each band and 1805.

Phone-1815, 3900, 7275,
14325,21425,28560.

Novice-3710, 7120, 21120,
28120.

Check 160 at 0500 GMT and
0600 GMT or make skeds.
ENTRIES:

Send logs by December 15th
to: Stephen J. Momot, K2HBP,
14 Balsam Rd., Wilmington DE
19804. If you work all three
counties and wish the WDEL
Award, Include two 15¢ stamps
and an address label. Include
an SASE for results only.

INTERNATIONAL OK
OX CONTEST

star1s: ooסס GMT November 11

level In their respect ive areas.
As wi ll be noted by all of us at
one time or another on 160,
some nights are bett er than
others.

Naturally, the net recognized
the popu larity of an awards pro­
gram and now offers a very
handsome certificate to those
applicants meeting the require­
ments outlined below.

THE TOP 8AND 558
NET AWARD

The Top Band SSB Net Award
p rogram was sta rted In
February, 1977, and Is dedi­
cated to those operators who
check Into the net either on
three consecutive nights In

want to arrange to get the week·
Iy service (which is still Iree),
Ihen drop a note to us at west­
link, 7046Hollywood Boulevard,
Suite 718, Hollywood CA 90028.
Also, if you are among those

Ends: 2400 GMT Sunday.
November 11

Participating stations work
stations ot other countries ac­
cording to the off icial DXCC
Countries List. Contacts be­
tween stations of the same
country count as a multiplier
but 0 points. Use all amateur
bands from 160 through 10
meters on both CW and phone.
Cross-band and cross-moos
contacts are not valid.
EXCHANGE:

RS(T) and tw(Hjigit ITU zone
number. Note: ITU zones ere dn­
ferent from the ARRL zones. A
list and map of the ITU zones
are available from the contest
sponsors for 2 IRCs.

SCORING:
A station may be worked

once per band. A complete ex­
change of codes counts one
poin t, but th ree po ints are
earned for a complete con tac t
with a Czechoslovak station.
The mult iplier is the sum 01 the
ITU zones from all bands. The
tinal score is then the total aso
points times the total multiplier.

ENTRIES:
Categories of participating

stations: A) slngle-operator. all
bands; BI slngle-operator, one
band ; C) multl-operator, all
bands,

Any station operated by a
single person obtaining esste­
l ance, such as In keeping the
log, monito ring other bands,
tuning the transmitt er, etc., Is
considered as a mcnt-ooeretor
station. Club stations may work
in ca tegory C only. A separate
log must be kept for each band
and must contain the following
data: date and time In GMT, ete-

which the net meets or on five
non-consecutive nights in
which the net meets. You
should mall a copy of your log
entries showing check-ins to
the net registrar, Vic Misek
W1WCR, 142 Wason Road, Hud·
son NH 03051, and be sure to
enclose the award fee of $1 .00
to cover the cost of printing,
postage, and handling. Do not
send an SASE since the award
fee covers this cost.

Should any of our readers
have 160-meter capabilities,
why not [eln the lun? Should
antennas be your obstacle, why
not contact Vic and the group
as there are several surprising
antenna designs which are
compact and cost under $5.00
to put you on the air with a
respectable signal! And , of
course, don 't forget that In
January, for the first time ever,

who sent cassette tapes to Jim
prior to the discontinuation of
the cassette exchange pro­
gram, they will be returned to
you in the near future. We ask
that you be patient a bit longer.

tions worked, excnence sent
and received, asc points, and
ITU zone multipliers (with first
aso in each zone only). The log
must contain In Its heading the
category of the station (A, B, or
C), name, callsl gn, address,
band(s), etc. There Is also a sum
of contacts, aso points, and
mutttoners and the total score
for the partICipating station.
Each log must be accompanied
by a declaration that all rules
and operating procedures were
observed. A performance list of
participants will be created for
each country by the contest
committee. A certificate will be
awarded to the top-scc rtnq
operators in each country and
each category. The "100 OK"
award may be issued to the sta­
t ions working 100 OK stations,
and the "S65" award may be
issued to a sta tion for contacts
wit h all con t inents. Both
awards will be issued upon wnt­
ten application In the log and no
aSL cards are required. Logs
must be sent to: the Gentral
Radio Club, Prague 1, Czecho­
slovakia, postmarked no later
than December atst.

27TH ANNUAL BREEZE
SHOOTER TEN·METER

GROUND WAVE CONTEST
Starts: 2100 EST November 24
Ends: 0100 EST November 25
Sponsored by the Breeze

Shooters, tnc., 01 Pittsburgh PA,
this contest will feature sepa­
rate categories for NovicefTech­
nlcian, aRP, mobile entries, and
fixed stations. For log sheets
and rules. send an SASE to:
George Proud foot K3GP, 3472
Ivy Hill Lane, Finleyville PA
15332.

73 MagaZine will be sponsoring
the l 6O-meter Phone Contest.
More on this next month.

Traveling abroad, I wish to
share with you information
about a very respec table award
being sponsored by the toter­
national Telecommunications
Union (ITU) and the tnteme­
nona! Amateur Radio Club.

DIPLOME DES 100
This award Is gIven by the ITU

to radio amateurs and short­
wave listeners everywhere in
recognition of their achieve­
ment in communicating with, or
logging the rec ept ion of,
amateur radio stations In the
territory of 100 or more member
administrations of the ITU. Any
licensed radio amateur or short­
wave listener Is eligIble for th is
award. It Is given to the m­
dlvidual, and the qualifying con-



tacts may be made over any
period of t ime su bsequent to
the dates shown in th e ITU 01·
Ilcra! countries tls t available
from th e awards manager.

Applicat ions shall be made
by letter and shall include a list
o f stations claimed In al pha­
betlcal order, showing claimed
dates. No special form is reo
quired for this purpose. Only tre­
quencles, modes, and prefixes
approved by the Radio RegUla·
tions of the ITU may be used. To
quali fy , 100 or more contacts
must be made.

aSL cards or proper log en­
tries will be considered proof 01
contact to back up an award
application. Attached to the ep­
plication should be a statement
from two licensed amateurs or
an ITU administration represen­
tative to the effect that all
claimed contacts have been
verified. No other proof Is re­
quired. Do not send a SL cards!
Do not send logs!

There will be no endorse­
ments for special conditions.
Stickers wltl be given lor each
ten (10) additional contacts.

The administralion of th is
award has been delegated to
the Inte rn a t io n al Am ateur
Radio Club, 4Ul ITU, PO Box 6,
1211 Geneva 20, Switzerland.
The IARC has named Mr. LM.
Aund lett K4ZA as awa rds
manager. A l l app licati o n s
should be accompanied by 10
IRCs or US $2.00 for the award,
and one IRC or a US self­
addressed, stamped envelope
for each sticker. Mail all ao­
oucattons to LM , Rund lett
K4ZA, Route 3, Box 447, Lake
Placid FL 33852.

I received a very complete
package of Info rmat ion from
th e Cent ral Rad io Club In
Moscow and take pleasure In
feat ur ing thei r award program
In more detail . It Is unfo rtunate
they did not send samples 01
their certi ficates, as I'm sure
they are unique diplomas to
possess.

a-ioe-o AWARD
This award (as is the case for

all awards li sted below) Is
issued to all licensed radio
amateurs and shortwave llsten ­
ere throughout the world who
can meet the requ irements. For
the R·1 ()().(), radio amateur ap­
plicants must carry out two-way
contacts with, and shortwave
listeners must log reception
reports of, radio stations In 100
oblasts (provinces) 01 the Soviet
Union.

There are three categories 01
A·1()().() awards. The First Class
Is lor two-way contacts on the
3.5-MHz band on ly, the Second
Class is lor two-way contacts
on the 7·MHz band only, and the
Third Class Is for two-way con­
ta cts on any amateur band. All
contact s must be made on
phone or CW only. Endorse­
ments will be given for each

mode of operation, but cross­
mode or mlxed -rnode contacts
are not allowed . All reports ex­
c h anged between st ations
must be RST 337 or AS 33 as a
minimum. All contacts or obser­
vatlons must be made on or
alter January 1, 1957, to be
valid.

Applications must Incl ude a
list o f contacts or observatlons
with date, calls, mode, and fre­
quency s hown in o rder of
callsign prefix. OSL cards must
be submitted along with the
award fee of one ruble or 14
IRCs to cover the cost 01 the
award and safe handling of your
aSL cards back to you. One
shou ld allow three to six
months for the processing of
any of the awards I am de­
scribing. Send all applicat ions
and inquiries related to th is or
any of the following awards to
The Central Radio Club USSR,
Postbox 88, MoscoW, USSR.

W·l lXJ..U AWARD
The w-ioo-u Award (worked

100 radio stations in the USSR)
was established in 1959 on the
occasion 01 the 100th ennfver­
sary 01 the bi rth of A.S. Popov,
the great Russian sc ientist
claimed to be the Inventor of
radio. For this award, amateurs
must carry out two-way con­
tacts on one or more amateur
bands with 100 d i ff ere nt
amate ur stations of the Soviet
Union, Including 5 radio ete­
trcns of th e 9th region (Mi nsk·
aya). All contacts must be on
ei ther phone or CW, and ap­
pllcatlons must sta te which
mode is 10 be credited for the
award. Cross-mode or mtxeo­
mode contacts do not count. All
contacts must have been made
January " 1959, or after and all
signal reports exchanged must
be at least RS 33 or RST 337 to
be clai med. As wi th the R-100·Q
award , th e app li cant m ust
prepa re a l ist of contac ts
claimed and give the calls, date,
frequencies, and type of em!s­
stone used to achieve the con­
tacts. The cost of the award is 1
ruble or 14 IRCs, to be sent wi th
your applicat ion, and QSL cards
are req uired. The award fee is
used to provide for the safe
return of your confi rmation
cards.

R-&K AWARD
The worked-au-srx-conunents

award is offered by the Central
Radio Club to amateurs and to
shortwave l isteners who can
carry out 12 two-way contacts
or observations on SSB, CW,
and phone w ith rad io amateurs
as follows: one contact each in
Europe, South America, Africa,
A s ia , No rth Ame r ic a , and
OCean ia, plus 3 contacts each
in the European USSR (UA1,
UN1,lJIN1, UA2. UC2, UP2, U02,
UR2, UA3, UW3, UV3, UA4, UW4,
UB5, U05, UT5, UY5, UA6, or
UW6) and the Asiatic USSR

(U06, UG6, UF6, UL7, U18, UJ8,
UH8, UM8, UA9, UW9, UV9, UAe,
or UWe). The award has th ree
categories: First Class Is for
two-way contacts on 3.5 MHz
on ly, Second Class is for two­
way contacts on 7 MHz only,
and Third Class Is fo r two-way
contacts on any amateur band.
As wi th all awards of the Cen­
tral Radio Club, confi rmation
cards must be sent wi th you r
appl ication. To qualify, all con­
tacts must have been made May
7, 1962, or after. The award fee
is 1 ruble or 14 IRCs-the same
as It is lor each of the awards of
the Central Radio Club.

R·1 ().R AWARD
The R·1 Q.R Award (worked 10

radio amateur regions In the
USSR) Is available to those who
carry out, on one or more
amateur bands, two-way con­
tacts with 10 rad io amateur reo
g lons In the USSR. These
reg ions may also be termed call
districts; In any case, numbers
one (1) throughout zero (Q) must
be worked. All contacts must be
made on either phone or CWo
Mixed-mode or cross-made con­
tacts will not count. All con­
tacts must be made after July 1,
1958, and signal reports must
be a minimum 01 RST 337 or RS
33. The submission of appuca­
ucns and the cost 01 the award
Is the same as noted with the
other awards In the Central
Radio Club portfol io.

R·l 5-R AWARD
The R·15·R Award (worked

with radio stations in 15 USSR
Republics) is altered to th ose
who work at least 15 of the 18
USSR Republics w ith in a period
of 24 hours. They are: European
Russian SFSR, Franz Josef
Land, Kalln lngradsk , Asiat ic
Russian SFSR, Ukraine, White
Ru ss ian S FS R, AzerbaiJan ,

Ham Help
I am attempting , as part o f

tun-tun e ret irement, to combine
family hobbles, the main ones
being amateur rad io and camp­
ing. I would like to hear from all
amateurs wh o combi ne any
form of RVlng with amateur
radio (QSLs, please).

Also, I am Interested in ob­
taining lnlormatlon that could
be used as a basis lor future
magazine art ic les and a pos­
sible book on the subject . I'm fn­
tere sted In pictures 01 stations
inside RVs, inlormation on an­
tennas, etc. Do not worry about
deta ils, just the basics. If I need
to, I will get back to you for more
detai ls. Cred it for original Ideas
will be recorded and published
when used.

Ward B. Baker K7YUC
PO Box 553

Prescott AZ 86302

Georgia, Armen ia, Turkoman,
Uz bek , TadZhik , Kazakh ,
Kirgh iz, Moldavia, Lithuania ,
Latvia, and Estonia.

All con tacts for the R·15-R
Award must be made on CW or
phone on or alter July 1, 1958.
Applicant must submit a list of
claimed contacts giving date,
emission, and frequency for
each contact and must provide
a a SL card lor each contact
cla imed. Cost and mai ling
directions are the same as lor
the other Central Radio Club
awards.

R·l50-S AWARD
Probably the most sought·

after award in the program ct­
terec by the Central Radio Club
is the R·15Q..S Award. Amateurs
and shortwave listeners
throughout the world are eligi·
ble to compete for this award
and must complete the 101·
lowing operating requirements
to quali fy.

The R·l5Q..S Award requires
the applicant to work at least
150 countries of the world and
15 Republics of the USSR from
a special USSR OX Countries
Listi ng.

There are no band restr ic­
t ions, but contacts must be
made on either phone or CWoAll
contacts must be made on or
after June 1, 1956. Signal reo
ports exchanged must be a
minimum of RST 337 or RS 33.

Submission of appl ications
and cost of the award is the
same as noted for the other
Central Radio Club awards.

Be sure to tell your friends to
obtain a copy of 73 MagaZine
next month , as we will surprise
you with two more awards to
add to our already famous 73
MagaZine Awards Program. Un­
t il then, continue to climb the
ladder of recognition.

I would appreciate hearing
from anyone who has converted
a Realistic TRC·52 23-channel
CB rig to 10 meters.

John P. McConnlck WB31QW
110 Hilltop Drlve

severna Pan: MO 21146

Many thanks to all 01you who
mailed complete Instructions
on the Mosley TA·33 Jr. beam
(Ham Help, July, '79, p. 180). I
was amazed at the response.

Now I wou ld like a circuit
diagram o f a Harvey Wells
Bandmaster transm itter. I'm try­
ing to rebu ild an old unit, as it
was the first commercial unil I
used many years ago. Wi ll pay
for copy or I'll reproduce and
return diagram.

Hubert J. Harlow KASCOS/4
1600 Raven's Place

Charlottesville VA 22901
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Corrections

"•

There is an error in our article
on cons tructing the E·Z Loader
for the TRS·80 in the September,
1979, issue of 73 (pages 96 to
99). The circuit will work as
shown as long as the optional
LED driver is not used. If you
wish to incorporate the LED
minimum level indicator, the
pick-ott point for R12 shou ld be
the emitter o f 02, not the base
of 02 as shown in the article.

Additionally, a transformer
for use as T1 is available from
Radio Shack (part no. 273-1380),
but only Yl o f the 1k wind ing
should be used. A note of cau­
tion: Several reports of reverse-

In my art icle ~7(}'Watt Shoes
for the IC·502," wh ich appears
on page 128 01 the September
issue, there is a minor mistake
in the schematic diagram. The
connec tion 01 the b ias pot to
relay RLY 1 should be reversed
so that dur ing standby periods
the bottom of the bias pot is
l ilted above ground as de­
scribed in the text. I hope th is
problem has not caused any
inconvenience for readers con­
st ructing this project.

George Hovorka WA1PDY
Millon MA

issue o f 73. A number of people
have written asking for ways to
expand the memory. We now
have a schemat ic ava ilable lor a
4K version (twice the memory
capaci ty) lor 501;.

Eric Unruh WBIlRYN
Rt. 2, Bo x 56A

Newton KS 6711 4

LETT£ "-SPACE ()SCILL An",

'"

Channel Frequency· Channel Frequency·
4A 4,1 25.0 kHz 22A 22,124.0 kHz
4B 4,143.6 kHz 22B 22.127.1 kHz
4C 4,419.4 kHz 22C 22,130.2 kHz
6A 6,218.6 kH z 22D 22,133.3 kHz
6B 6,221.6 kHz 22E 22,136.4 kHz
6C 6,521.9 kHz ._--------------_......._. _._.-_._.----

2·MHz frequencies
6A 8,291.1 kH z 2,1 82 kHz
6B 8,294.2 kHz 2,638 kH z
12A 12,429.2 kHz 2,670 kHz
12B 12,432.3 kHz (U.S.C.G.)
12C 12,435.4 kHz 2,738 kHz
16A 16,587.1 kHz
16B 16.590.2 kHz
16C 16,593.3 kHz

." f-
"" ..-" '" ' "l'WIT sec ~.(HII • , • , ,
"" ..

""~~, IIE" HT '" U02
.t.o" US T T• • ." '. " ,.
"' ~ .. "" • '00
V "CE "l'W'T ",..T'O
flOI ' 0' --------_.

Please note the following cor­
rec tion to my artic le "Ado-On
Keyboard for Your Kever."
which appeared in the Augu st ,
1979, issue. Fig. 2 contains a
wi ring error . As shown in the ac­
companyi ng schematic , the
following changes should make
t he Letter-space osc i lla to r
work :

1. Pins 3, 9, and 13 of U3
should be connected together.
Pin 3 should not be connec ted
to the cathode of CR2.

2. Pin s 6 and 1 o f U3 should
be connected to the cathode of
CR2.

This letter is in reference to
my art icle "A Poor Man's CW
Memory" in the June, 1979,

I am enclosi ng a correc ted
Table 3 for my article ~ Marine·

Band Act ivity," wh ich appeared
In the July issue on page 155.11
li sts new frequenc ies for Ship­
to-ship simplex operation. A
change in esstcnmems by the
FCC occurred shortly alter the
art icle was written, and I missed
th is table in my proofreading.
The rema inder of the in fo is cor­
rect. Also, KQM in Hawaii has
closed down, and station UIS is
actually VIS.

Karl Schulte WA2KBZ
Hoffman Estates Il

Edward J_Faber K4BZD
Columbia SC

from whom I haven 't heard as o f
this writing.

Frank Bates AA6C
San Jose CA

Revised Table 3, ~Marin~BandActivity." HF ship-ship (plus limited
coast) simplex channels. ' Carrier frequen cies are listed; listen on
USB. The above 2-MHz freq uencies are not, strictly speaking, in
the same category, but are often used fo r similar purposes.

", ....c.
QUTlETS

o-f-- ~.

, - - - - - rc·Al.. n s -oo(
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safety margin.
One commen t raised an

excellent question: How do you
know when the reset switch is
open so the kill switch will work
when you need it? In my case, I
use a key -lock switch for the
reset funct ion. When I reset the
system, I know the shack is
alive because the clock starts
running again . When I turn the
switch back to remove the key, I
can feel the switch operation. If
the contacts were welded shut
or somehow broke loose from
the a ctuator, the swit ch
wouldn 't have the same " snap­
py" fee l.

Another comment proposed
USing the kill swi tch as a " main
power" switch, to make sure
everything was shut o ff at the
end of operation. This is prob­
ably not a good idea, for a num­
ber of reasons. First, you orob­
ably don't want to kill every'
th ing (the clocks, for instance)
rout i nely . Second, shutt ing
down a lot o f equipment draw­
ing a heavy load can, over a
period of time, damage the con­
tactor contacts and they may
get st icky and not open when
you really need them to open. A
better solution, I think, is to use
a separate " mai n power "
switch, as I do, and as is shown
in the circui t.

Interestlngly, if you use a
separate main power switch,
you don't need the auxiliary
contacts on the relay , Before reo
setting , t urn the ma in po wer
swi tch o ff . Then the only load
on the reset line is the contactor
coil (and perhaps a clock or
pilot l ight ). Once reset, turn the
main switch on.

Al l of t he comments are
greatly apprec iated. 1would es­
pecially like to thank K8KK,
WB20VO, and WD6FGX, along
with others who omitted calls or

"'(5(1 ,.!TtH luI (NClOSUIIEZ
r-: ---~-------- - -r_ ... . 'l' ",.' 0

C(lfoT&(;rs

There has been considerable
feedback on my article ("Hit The
Panic Button! "l In the August,
1979, issue. Most o f the com­
ments took issue with the slate­
ment that the reset sw it ch
" needn't be especially reliable"
and pointed out further that the
reset switch would carry the en­
t ire shack load, if any, unt il the
contactor had time to close.
These are excellent points.

Many of the comments sug·
gested using a mutt j-core con­
tactor, with one set carry ing the
enti re shack load, the other only
the coil current; In th is case the
reset switch need hand le only
the coil current and can be Iight­
duty . While multi -po le con­
teeters w ith h igh c urre nt
ratings are proh ibit ive in cost,
heavy-duty relays can be had
with a set of light -duty "eux­
i1iary contacts," wh ich wou ld do
the job just fine. The revised cl r­
curt is enclosed.

One suggest ion proposed an
enhancement including a num­
ber o f reset switches In parallel
with each other. This probably
is not a good idea from the
standpoint of safety. While the
switches may be 99.99% reo
liable, paralleling a number of
them Increases the chance of
one fail ing in the c losed pest­
tion defeating the system.

By the way, the contactor
should be rated to break a cur­
rent of at least three times the
current l imit of the shack c ircuit
breaker. If you have a 3O-Amp
breaker feeding the shack, the
contactor should be able to
break a go·Amp load. This is In·
dependent of the current cetrv­
ing rating which , In this case,
could safely be specified as 30
Amps. The reason for th is is
that the peak current differs
from the rms current Oust as
peak Voltage differs from rrns
voltage) and you have to design
for worst case- and then add a

Revised Fig. 1. " Hit the Panic Button! " Revised Fig. 2, " Add·On Keyboard for Your xeyer."
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New Products

bia sed Rad io Shack 2N2222
transistors have been received.
In Ihese devices, the emitter
and collecto r leads are opposite
of normal, and even opposite of
what is shown on tne back of
the bubble package!

If you are having problems
wilh Ihe ci rcuit, drop us a note
describi ng the symptoms along
with an SASE and we will be
glad 10 offer any help thai we
can.

Paul Goelz WA9PUL
2228 Madison Place

Evanston IL 60202
Dave Miller K9POX

7462 Lawler Avenue
Ni les IL 60648

frompBge 36

my version 1.1 of the MBO ln­
etudes sections on operation
and theory so th at the great ver­
satillty of the system can be ex­
plaited. Ron Lodewyck N6EE,
the president of Macrotronics
and the sys te m co py ri g h t
holder, deserves much credit for
the product. Directi on s for
setup are clear, and the system
has functioned well In the few
months I've had it on the air. (I
understand that version 1.2 wilt
be available soon. This has
some Im provements In the
macntn e-tanquace timing
rout ines.)

When the system Is In opera­
tion, the user loads the machine
and BASIC programs and can
then select either Morse or
RTIYoperatlon. several special
functions can be selected in
each mode so that the user has
control of what will be keyed In
transmit, speeds, etc. The unit
transmits flaw less CW and
RTTY. Reception of strong TTY
signals Is possible with the on­
board loop, but anyone realty In­
terested in RTTY will want to
use an external demodulator.
Reception of CW Is perfect If
one Is copying W1AW or a sta­
tion sending with a keyboard.
Someone with a good fist will
produce readable though not
perlect copy, and many fists
cannot be copied welt. (Version
1.2 is supposed to help wi th th is
problem.)

I am going to describe a
number of operat ing hints
wh ich may improve the enjoy­
ment or versatili ty of the sys­
tem. If you study the BASIC pro­
gram, you can see how the pro­
gram initializes various things
such as keying polarity and
speed. You can then modify a
few statements to change the
in itiali zat ion. For example, the
machine is set to key the
" negat ive" transistor. The pro­
gram permits the operator to

In the September issue 01 73,
on page 116, my article " The
Amazing Aud io Elixir" was pub­
li shed. untcrtunately.tte TL081
called oul does not seem to be
ava ilable anymore. Builders
should use the RCA CA3140E in
us place. II one end 01 resi stor
R41s lilted and a l ·uF capacitor
Is placed in series with it (wilh
the positive end ol the capacitor
pointing away Irom pin 2 01 the
IC), a common 74Hype op amp
may be used.

A reader has correct ly point­
ed out th ai there is an error in
the article. The wire running
Irom th e gate 01 FET 01 to the

Change this to " positive" tran­
sistor and relay keying , but
since I use the relay most of the
t ime, I wan ted It to Initialize that
way. The lollowlng statement
c h anges t he Ini ti a liza tion
routine to " positive" and relay
keying: POKE 31346,4:POKE
31353,4:POKE 31364,3.

I use the system with the
MLK-1 optolsolator instead of
the relay and I have found that
the loop Is oft en latched up
open at start-up. This presents
no problem If a character is
sent, since the first character
will leave the loop c losed, but if
you don 't notice the latch up
and switch to RTTY receive, you
can never get back to send. To
help this I included the tcnow­
ing: 6 X = INP(4).

Now when the program Is run,
t he loop ot rcu tt i s c losed
automallcally . Furthermore ,
since my TRS-ao has a ROM
error in the RESTORE routine, I
Inc lude POKE 16553,255 In
statement 6. That POKE fixes
up the RESTORE rout ine and
lets the MBO program run with
no problems.

The program Inc l ud es a
rout ine which permits sending a
CW ID while In the ATTY mode.
The routlne then forces the pro­
gram 10 RTIY receive. That is
f ine at the end of a transm!s­
sian, but when you send the 10
at th e beginning of a transmls­
sian, the system goes to receive
and you then have to put it back
to transmit to send In RTTY. To
get around this, I added a
rout ine that sends the CW 10
but then keeps the system In
transmit mode. I use tbe " key to
enter this routine. The program
steps are as follows: 13851 If
BS = " . " then 17050.

Statements 1705().17053 are
then ccctee of program state­
ments 17000 through 17010 ex­
cep t that Instead of ending with
GOT020000, I end w ith
GOT0 10000 and the system
stays in tran smit. If you fi nd that

junct ion 01C4 and CR2 does not
tie to the junction 01R2, Rl , R4,
and R5. If It were connected as
shown, the circui t would not
work, si nce the gale 01the FET
would be shorted to Ihe source .

The artic le sta ted that the
unit wou ld drive even a small
speaker. Thi s was misleading,
as the loaded down ampnuer
would work poorly, but you
would hear something and it
would not hurt the circuit. II a
person wants to drive a speaker.
he should use the Audi o Elixir In
trent 01another amplifier wh ich
can drive a speaker properly.

The demand for the PC

the loop latches open during
th is tran s i tion , j u s t add
X = INP(4) after X = USA(X) and
the loop will get closed again .

I have fou nd that these few
modi fications custom-tailor the
system to my operat ion, but
probably you will find some
other minor changes th at you
would prefer, I also am USing the
system to drive my oid Model 15
as a hard-copy output from the
computer. The manual provides
the necessary steps for dOing
Ihat. Since a number of POKEs
are requtred. I wrote these
POKEs as a short program
which is on tape just to save my·
seff the typ ing each t ime I use
the system. The lollowing short
program will let you use the
system to gel a hard copy of
anything which is on the screen:

2 CLEAR 800
10 C$ = "":FO R 1= 15360 to

15 6 14 : C $ = C $ + C H R$
(PEEK(I)): NEXT

20 POKE 30208, l :POKE 30209.
LEN(C$):POKE 3021',PEEK
(VAAPTR(CS) + 2): POKE
30210.PEEKtV ARPT R(C $)
+ 1)

30 MS = INT(302 14/256): POKE
1652 7,M S:POKE 16 526 ,
30214 - MS'256:X = USR{X)
:LPRINT:GOT0 10

To use this 1I1t1e program, you
do the following. Enter the MBO
machine-language program ac­
cording to the Instructions. 00
the POKEs required for line­
pri nting according to rnstruc­
none. CLOAo th is program. The
statement nu mbers in th is pro­
gram must all be smaller than
those in the program you are ac­
tually planning to use. Follow
the method outlined by Roger
Pape (Kilobaud Microcompul·
ing, July, 1979, page 39) to per­
mit saving this program wh ite
CLOAoing another. When you
get some material you want to
save on the screen, you break
out of the program wh ich is run ­
ning and type RUN 2. Thi s pro­
gram will run and wilt nne-print
th e firs t Ihree lines of t he
screen . It will pause at th at
poi nt. If you wan t further tine
output, Just hit CLEAR and

boards was beyond expectation
and my entire supply was used
up within the l irst few days 01
the magazine malting, I have
ordered more PC boards Irom
my su pplier and hope J will have
Ihem before this letter is prin t.
ec. II anyone Is trying to deal
with me and wonders why I am
so slow, hang in there - I am
buried in a mountain of ma it.

One linal note: If anyone is
havi ng t rouble get ti ng the
CA3140E and the MPF11 1, I will
supply them wi th the PC board
if an extra $1.50 is enclosed.

C. W. Andreasen N6WA
PO Box 8306

Van Nuys CA 91409

three more lines will be printed.
You then can break out of th is
program and beg in your origi nal
program again.

obvrcusrv. this little prog ram
could be incorporated as a
routine in any other program to
avoid the problem 01 loading
two BASIC programs at the
same time. These few tines
create a string variable called
C$ whi ch consists of the cha r­
acters on the fi rst 3 lines 01 the
screen (locations 15360 through
15614). This variable is then
treated by t he m ectn ne.ten­
guage prog ram as a " message"
to be sent by TIY. The CLEAR
command retu rns to th e BASIC
prog ram.

These are just a few of the
ideas I've had for the Mao
system. As Ihe originator says,
the possibilities are virtuall y
limitless since the board per­
mi ts easy access to the com­
puter. As you use the system,
you will certai nly come up wi th
many other ideas.

Macrotron ics, Inc., PO 80x
518(S), Keye s CA 95328;
(209)-634-8888. Reader service
number M48.

Buzz Gorsky K8BG
Cleveland Heights OH

THE RADIO SHACK" QUICK
PRINTER II

last year around Christmas, I
convinced my wife that I shou ld
get a TRS-ao microcomputer. I
justll ied it on the basis of my
pert-time business, wh ich is
statistical consul ti ng. In reali ty,
I use a much larger university
computer system and didn't
th ink a microcomputer wou ld
be of much help. Well , sure
enough, the kids loved the
games (even the wife enjoyed
blaCkjack) and I learned a little
about BASIC language, but not
much stat istlcal work was
done. It wasn't long, however,
before I expanded the system 10
16K RAM and Level II BASIC
and slowly but surely began do­
ing more and more of my con­
su lting work on th e TRs-BO.

One of the more frustrati ng
aspects of getting Into micro­
compu ting is th e growing desi re
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teem 's le-551 transceiver.

! 'UU' (lft, -,I' IZ3456789:;( =)?
fAJCBErGHIJKt"HOPURSTUV~ XYZt~f~ _

•abcdp r~hi",it 1I rI(Ip qr s t lllJtlx~z {: }~ I
! "'$ %&.1' () * +.I' - . /

0 123456789 : ; (= >?
.ABCDE'GHI J KLM NO
PQRS TUV~XYZt.~~_

~ abcdef 9h i ~k l .no

pqrstuvwx~z{:} ~.

Fig. 1. Quick Printer II character
set.

for more and more hardware. I
could just visualize an expen­
sian interface with 32K eccr­
tfonat RAM and maybe a couple
of disks. More important, I was
realty drooling over the pes­
sibility of some sort of hard
copy . At the t ime, Rad io
Shack's cheapest printer was
"only" S5OO, but that required
the expans ion interface
(another 300 bucks). Now, lor
that kind of money my wife
would probably divorce me, so
my longings rema ined longings.

Wh en trouble sho ot ing (I
guess the proper word is debug·
ging) programs on the TRS-80,
you use paper and pencil a lot if
you get beyond 16 lines (the dis­
play capacity of the CRn. Since
I was developing statistical pro­
grams of 100or more lines with
several hundred data ent ries , I
was going nuts. Then Radio
Shack came out with their
Quick Printer II, a small and in­
expensive ($219) hare -copy
device measunnq 3-5/16" x
6-314" x 9-114" (8.4 cm x 17.2
cm x 23.5cm). 1quickly ordered
one and then wai ted close to a
month for delivery.

The Quick Printer II uses
aluminized paper 2·318" wide,
similar to (but narrower than)
the paper used in the larger
Quick Printer. Some people say
they don 't like the black letters
(5 by 7 dot matrix) on sliver
paper, but either they have a lot
more money than I do or they
enjoy looking at the CRT scroll
through their lovely long pro­
grams. No expansion interface
is required and the unit can be
plugged directly Into the TRS-80
bus on the back . If you happen
to own the expansion interface,
you also can plug into it using
an optional ribbon cable. A third
option is a serial (RS·232C) in­
put at 600 baud. I suspect that
this last option would enable
owners of other systems to use
the Quick Printer II.

Printing speed is 120l lnes per
minute at 64 characters per sec­
and. Pretty fast stuff , this
printer. It isn't as quiet as the
CRT, but it sure beats the old
Model 15. (I use it a lot at night.)
The characters available are a
modified subset of ASCII-96
with uppercase and lowercase.
(See Fig. 1.) Yep, lowercase!
Lowercase is supported by the
TRS-BO although. unmodified, it
does not display lowercase on
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HERE is AM EXA"PLE Of Tm OUT­

PUT 1" REGlJ!..AR JlmH
AN D HERE IT IS
IN DOUBLE WIDTH

Fig. 2. Sample output showing
double-width option.

the CRT-just on the printer.
Now for the bad part-a'

least some of you might th ink
so-the charac ters per line:
only 32 (or 16, software select­
ab le; see Fig. 2). Now, admitted­
ly, that doesn 't seem l ike very
many characters, but for my
purposes I find It totally ade­
quate. I'm not into word pro­
cessing and I'm sure that 32
characters per l ine would be
grossly short for that use. But
for listing programs and data
and providing hard copy of pro­
gram results (SUCh as statis­
t ical analyses), 32 characters
per line is great. By the way,
don 't worry about exceeding 32
characters, as there is auto­
matic wraparound (up to 263
characters). That is, if the out­
put exceeds 32 characters, the
unit automatically carriage-re­
turns and Nne-feeds and prints
out the rest on subsequent
lines, but it certainly splits
words in funny places !

The un it is well built, using an
ABS plasUc housing which
matches the TRS-80. Besides
the friction paper feed, there is
only one moving part (the seven­
dot prin t head). Expected print­
head life is 30 million char­
acters. Now that 's a lot of out­
put! Each roll of aluminized
paper costs about two bucks
and lasts and lasts and lasts .
For one very large run, I bought
four ext ra roll s and I'm still us·
ing paper that came with the
printer.

If you carefully look at Fig. 2,
you will see an example of var­
iable vertical spacing. This is
not a planned feature, nor Is it
desirable. However, it happens
very rarely and only after you

las CrUCH, IIpv Ilmco USA88881
W 5 S X L

CUNFIr"! 1I6 USO UITH KC6 J n f
hlp : 6 I 13 I 79 Ti I P: 8856 Z
r req: 14. 3 "HZ /lodE': SS)
IJR 1ST: S9 il6: IE" IEC S>9
vith m liMar f 59 Jlatts
Ant : 2 pl. l!uad uP 27'
Tnx ter QSa, 73's, , PSI: ~
UP: Til Pettibone
fIdr: 26CS Hunti n' too Jri~

This QSl Prilltpd b~ TiS-Be lIicro
eotPutl"r Ir OI data ill IPl org

Fig. 3. Paste-on QSL

have aggressively torn off the
previous printout. The paper is a
bit sensitive to oil and dirt, but
once printed on seems to be
very res istant to handling.
Sometimes I do get a fingerprint
smudge or two on it, but then I
just wash my hands and run it
off again. The printout repro­
duces very well and read ily
takes pencil or ink.

Now, how about ham radio
use (this is a ham publication,
isn't it)? Well, so far, I do two
things: I keep my log in memory
(sometimes) and print paste-on
min i aSLs to attach to picture
post cards of New Mexico for
those special contacts. (See
Fig. 3.) I also modified an excel­
lent program for both the log­
ging and aSL functions written
by Charles Zappala WA7VZR for
the October, 1978, issue of 73.

All in all , I'm qui te satisfied
with my new printer. So if you
need hard copy and operate on
a slender budget, consider the
Quick Printer II. I don 't th ink
YOU'd be go ing wrong.

Radio Shack, 1300 One Tandy
Center, Fort Worth TX 76102;
(817)-390-3272.

Tim Pettibone W5SXl
Las Cruces NM

IC·551 SO·MHZ FIXED STATION
TRANSCEIVER

This rntc rocomputer-con-

trolled 5O·54-MHz (SSB-AM-CW)
fixed stat ion transceiver uses a
buil t-in microprocessor for fre­
quency cont rol and scanning .
The 551 also uses the new style
digital re ad o ut In g ree n
phosphorescent digits similar
to the Ie-AM2 controller.The no­
backlash, no-delay dual vto.
tight chopper system similar to
the IC-701 and 1e-211 is in­
cl uded as a standard feature.
The handsome styling and
small size of the unit provide
function with flair to please the
eye while matching the other
Icom fixed station units.

Three memories are available
for programming and beacon
wat ching . Using the SSB
squelch and scan mode, three
beacon frequencies may be
scanned and the 551 set to stop
on the first one heard, thus
alerting the user to the
presence of conditions pro­
ducing OX excitement. When
not scanning, the three
memories and two vtc provide
five different frequencies for
use by the 551 .

The dual vfo system provided
by the microprocessor allows
split-frequency operation for
contest and OX work as well as
complete ly va riab le offset
operation for six-meter FM (op·
tional unit EX106 required for
FM operation). The 551 uses the
now-famou s tun-Hz-per-s tep
d igital tun ing sys tem. Many
thousands of satisfied users on
SSB-CW and FM have proven
t he sui tability of this system.
For faster a SY, a touch of the
button next to the main luning
resu lts in 1 kHz steps. (In FM,
tun ing rates are 10 kHz per step
normal , and 1 kHz per step with
tuning speed button depressed.)

The 551 is an all-mode six ­
meter un it in a compact easy-to ­
use instrument. The large tun­
ing knob (50 mm) provides the
comfort and feel of a big unit
while the small size provides
the room you need at the con­
sole.

learn, Suite 307, 3331 Tower·
wood Drive. Dallas TX 75234;
(214}-620-2780.

FCC GENERAL CLASS AMA·
TEUR RADIO LICENSE SELF·

INSTRUCTION PROGRAM
NOW AVAILABLE FROM

HEATH
A self-instruction program for

passing the FCC Technician
and General class amateur
radio license exams has been
introduced by Heath Company,
world 's largest manufacturer of
electronics kits.

The program, div ided into 15
units, covers the materials that
FCC exams are based on. Unit
exams check the student's pro­
gress while giving practice at
exam-taking. Also included are
cassette practice tapes said to
prepare the individual to send
and receive Morse code up to 15



mea suremen t technique s .
Visual displays feature bright
r ea d o u t s o f frequen cie s
di rectly-no Interpo lation reo
qulred.

The term " frequency count­
er" refers to th e teet that the
actual periodic pulses of the
source being measu red are
summed for a period of t ime
(called the gate t ime), and the
total number of pulses per time
unit Is d isplayed. Assuming the
reference frequency of the time­
base or " clock" is accurate, the
freq uency counter can't miss.
It 's about as absolute a measur­
Ing device as you can find.

The new K-7000 55O-MHz fre­
quency counter from optcerec­
tronics Is an excellent example
of this new technology. Featur­
ing seven bright. large (.4" ) LEO
c haracters, actual frequency
performance wlll typically reach
600-700 MHzt At this wr it ing, the
K·7oo0 is advert ised as the
cheapest 55O-MHz counter kit
ever available-less than fifo
teen cen ts per megahertzl

Thi s neat l itt le package costs
less than S80 In kit lorm. The
K-7000 Is compactly contained
in a rugged metal cabinet , not In
a flimsy plast ic shell as are
many competitive units. 11
measures down to 10 Hz. mak­
Ing audio applications a
natural. With a top end in ex-

The B&K Precis ion Model 2815.

curacy and rel iability. Our LSI
integrated ci rcuit Is highly tm­
mune to stray rf f ieldS, but tor
st ili more protection, we provide
In te rnal case sh ielding. We
strongly believe th at for depen­
dablllty, a DMM should be able
to perform acc urately in rf
fields."

The new B&K·Precislon 2815
portable DMM is now available
at local distributors. it includes
test leads, built-in tilt stand, de­
tai led operating manual, and
spare fuses. A wide range of op­
tiona l accessories is avai lable.
For additional information, con­
tact your local distributor or
B&K·Precision, Dynascan cor­
poration, 6460 West Cortland
S tree t , Chica go JL 60635;
(312}88!f9087. Reader service
number 845.

OPTOElECTRONICS K·7000
FREOUENCY COUNTER KIT

11 doesn't seem too many
years ago that hams were c lam­
ori ng fo r surplus BC-221s and
LM frequency meters lor tre­
quency cali bration in their
shacks. To be su re, t hese
venerable vtos did provide good
stability and lair readout ac­
curacy for the user-by con­
suiting look-up charts. But the
scene has changed dremaucer­
l y. Digita l technology has
opened up no-non sen s e

The resolution of the 2815
permits Its use in exacting A
and 0 eppucenons. For exam­
pie, the 1().()hm range offers
O.01.()hm resolut ion for accur­
ate resistance measurement of
sw itc h and poin t con tacts ,
motor and coli w inding, wi re
length s, or any low-res ista nce
ci rcuit. Current resolution is 100
nA and the 1OD-mV scale per­
mits voltage resolut ion to 100
uV.

A major feature of the 2815 Is
its protection against acciden­
tal overloads on all ranges. In
the Ohms range, where this pro­
tection Is needed most, the2815
excels. Its design will resist
damage from momentary ever­
loads up to 1000 volts dc or ac
peak. Continuous Ohms protec­
tion Is + 1000 V dc and - 450 V
oc or 350 V ac. The 1().()hm
range wi1l momentarily si nk cur­
rent s 01 3 Amps without
damage. Current ranges are
ccubte -prctec ted by both
diodes and a tuse.

The large LCD readout ot the
2815 is designed 10 be used in
bright sunlight, making the unit
Ideal for ttero-eervtce eppttce­
t tcns. An Inexpensive s-vcn
al kaline battery powers t he
2815. Low-battery warn ing ln­
dicatlon Is automatic . Auto-zero
and au to -po lar ity are also
featured .

According to Gus Ro se.
Director of Engineering, " t he
B&K·Precision 2815 employs
new LSI technology tor ec-
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words per minute, two words
per minute above the FCC een­
eral class requirement.

The program also Includes a
code-prac ti ce workbook , a
world map of call areas, a book·
let on solving radio and TV Inter­
ference prob lems, a logbook, a
copy of FCC amateu r radio
rules and regulallons, FCC
Form 610 requi red to apply lor
the exam, and a schedule of
exam dales and locations.

The program carries a money­
back guarantee should the pur­
chaser fall the Techn ician or
General class FCC exam. The
program Is described in the
retest tree Heathkit catalog. For
a copy, write Heath Company,
Dept. 35lJ.89O, Benton Harbor
MI49022; (616r982-3417. Reader
service number H5.

3'11 ·0 1011 PORTABLE 0.1 %
DMM OFFERS LCD READOUT

AND RF INTERFERENCE
SHiElDING

A unique new portable DMM
has Just been announced by the
B&K·Prec lslon prod uct group of
Oynascan Corpora t ion. The
Model 2815 1s a compact Instru­
ment th at Is protected and
shielded against rf Interfe rence
so that It retains its accuracy in
rt fi elds. As a result , the 2815
can be used near two-way
radios or broadcast transmit­
ters up to 450 MHz. Th is new
design features high resolution.
excellent overload protection,
and 0.1 % dc accuracy.

Ins truction program now available trom Heath.
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cess of 550 MHz, measure­
ments of rf through UHF are a
snap.

I np u t Im p ed a nce is 1
megohm, shunted by 20 pF (up
to 55 MHz)or500hms (up to 550
MHz). Gating times are switch­
selectable between .1 and 1 sec­
ond. An automatic dec imal
po int is included. Resolution of
the display Is 10 Hz at 55 MHz or
100 Hz at 550 MHz. Sensitivity is
better than 10 millivolts up to 55
MHz, Increasing to 50 millivolts
(nominal) at UHF. It is typ ically
20 mV at 2 meters.

A temperature-compensated
quartz crystal trmebese (TCXO)
features first -order linear com­
pensation, providing stability of
belter than ± 1 part per million
at room temperature. Aging of
the oscillator is less than 2 ppm
per year, making calibrat ion un ­
necessary for long peri ods of
time.

Whil e many pieces of test
equipment requi re sophis ­
ticated power supplies, the li tt le
K-7000 will accept anything bet ­
ween 7.5 and 15 volts ac or dc
that can supply 250 milliamps!
Internal rectification and
regulation will take care o f the
rest. An optional ac power sup.

Ham Help
How long can amateur radio

survive In Ar izona or anywhere
else if a "croseo-ehop'' at­
mosphere prevails? How can a
newcomer enter thi s se lect
group unless a friend ly hand is
extended? Where are the new
hams going to come from if
there is no Novice prog ram
function ing?

Since moving to Tucson 5
months ago,l have been unable
to make contac t with any rad io
c lub, and I have seen no evi­
dence of any effort to teach or
int roduce would-be hams to our
hobby. Thi s comes as a real
shock to me, and I can only
hope that my Ini t ia l impressions
are wrong.

As a federal employee, I have
spent 20 of my 32 years over­
seas, where the spirit o f help­
fulness and friendshi p was
dominant among my fellow
MARS members and the Carta­
dian and Briti sh hams whom I
came to know. We worked to­
gether in maintaining and re­
pairing our rigs, held antenna­
rai sing parties, operated ve rt­
ous emergency nets, and stud­
ied and later taught code and
theory classes that were free
and open to all interested par­
ties. I am proud o f the fr iends I
have known, and I coun t these
years as the most enjoyable
years of my li fe.

If my admittedly bleak Im­
pressions o f Arizona are cor-
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ply is avai lab le (#AC·70 for
$4.95), as is a nicad battery
pack/charger circui t (#Ni·CAD­
70K for $15.00). A telescoping
whip antenna with a right-angle
BNC connec tor is available for
$9.95. A wide variety of addi­
tional accessories is ava ilable
to extend the flexib ilities of this
versatlle counter even further.
The K-7000 measures o n ly
1·3/4" H x 4-114" W x 5- 114" D
and weighs less than a pound .

Kit assembly Involves 40
short steps, inc luding checkout
procedures. Directions are con­
c ise and clear.

The manual which accom­
panies the K-7000 is well -written
and liberally illustrated. It con­
tai ns an excellent theory sec­
tion to acquaint the newcomer
with operat ional theory as well
as practical applications of the
instrument.

An endless variety of applica­
tions for the frequency counter
appears around the ham shack.
Sitting adjacent to the rig, whip
extended, the counter will dis­
play your actual transmitted
carrier frequency (ass uming
some stray rf leakage during
tran smit). Whether or not you
have digital readout already or

rect , and if they are generally
applicab le to the rest o f our
country, then amateur radio is
unquest ionably doomed! If the
ama teur spi rit d ies, then the
quest ion of surviva l in the face
of possible losses in spectrum
becomes academic. Hopefully,
this s ituation is reversible.

I am now ret ired, but I am not
dead ye t. I am available to teach
code or theory or to help In any
way that I can to ensure that
amateur radio is alive and well
in the sta te of Arizona.

Thomas J. Gillam W4NHXl7
4426 E. 22 SI., l ot 93

Tucson AZ 85711

I have picked up a transmitterl
rece iver system and don 't have
any manuals for it. I have asked
many people, but nobody has
ever seen It before! The system
consi sts o f four un it s, and the
only numbers on them are AR-6,
AP-6, RT-6, and RA-6.

The receiver, RR-6, covers
two bands: 3-6.5 and 6.5-1 5 MHz.
It Is a superhet with an rf amp. It
is all tubes, has a bto, crystal
calibrate, and can use crys tal
control. Size is 6Y2" x 5" x 2% ".

The transm itter, RT-6, covers
two ban ds: 3-7 and 7-16.5 MHz.
It is crystal cont rol led only with
output lor a longwire antenna.
Tubes are a 2E26 f inal and a
6AG5 osc.c rtver. It Is CW only,
with built-in key . Size is6Y2" x 5"
x 2".

think you know your band
edges, the counter provides
backup protection against pink
t ickets!

Loosely c o u p l ed to the
oscillator of a receiver, the unit
will display your receive fre­
quency (plus or minus the inter­
mediate frequency used In con­
version). A simple outboard mix­
er circuit will enable the user to
read received frequen cies
directly without having to con­
sider I-f o ffset.

Hooked to the output of an rf
signal generator, even the most
inexpensive generator suddenly
becomes an accurate piece of
test equipment.

Various mixer products in re­
ceivers and transmitters can be
checked for proper alignment,
as well. And. by probing various
points throughout the circuitry,
the counter can be used to de­
termine which stages are oper­
ationa l. For example , If a
receiver appears to be dead
from a rece ived signal stand­
point , the osclilator and mixer
stages can be sampled for tre­
quency output.

And fi nally (and ce rtainly
more esoteri c ) , f or the
frustrated spies among o ur

The power supply, RP-6, pro­
vides all vo ltage required for
both receiver and transmitter
with any one of the following ln.
puts: 70-270 V ao, 40-400 Hz, a
GN 58 hand generator (I don 't
have this), or a a-volt storage
battery. The RP-6 will al so
charge a s-vort storage battery
with an ac input. Size is 4" x 8" x
2". The RA-6 unit is a funct ion
box. Size is 4" x 8" x 2".

I would appreciate any help in
ident ify ing this gear.

John Oppenhe imer WD5GNY
165 Woodruff SI.

San Angelo TX 76903

I have been unable to locate a
source for manuals for the
following pieces of test equip­
ment from the original manufac­
turers and hope someone out
there can help. I will pay for a
photo copy, or I'll copy and
return. Write first to prevent
dup li cation.
Technology Instruments Co.,
Inc., model 311-A rf Z bridge;
Elco signal generator, model
324, and ac VTVM and Audio
Load, model 260;
Midland CB xcvr tester ;
Bell & Howell Schools erectro­
lab design console.

Any help would be apprec iat­
ed.

Robert Monaghan W5VC
PO Box 2182, SMU

Dallas TX 75275

I am in great need o f a service
manual, user's manual , sene­
matte. or any other Information
for the Hammarlund HQ·l29X
receiver. Hammartuno is, un-

readers who always wanted to
know the ou tput frequency 01 a
transmitter at a government of ­
fice: Watch the display for a few
minutes in the vicinity of the
antenna in question. The closer
the better. With reasonabl y
short distance between the l it ­
tle un it and the transmitting
antenna, a sudden stable read­
out is a direct giveaway of the
transmitted signal frequency !

For more serious app lica­
tions of this nature, Optoelec­
tronics also offers a model
Ap·8015 broadband am plifier
capable of prOViding a nominal
25 dB gain from 10-1000 MHz or
more. Used in conjunction with
the K-7000, discrete transmitted
frequencies may be measured
from considerable distances.

We would rate the K-7ooo an
outstand ing value for hams as
well as service technicians.

The K-7000 fr equen c y
count er kit Is $79.95 from
Optoelectronics, 5821 N.£. 14th
Avenue, Fort Lauderdale FL
33334. Reader service number
03.

Robert B, Grove
Brasstown NC

fortunately, out of business and
thi s manual seems to be very
hard to find . I wi ll pay postage
and duplicate promptly, or reim­
burse your co py ing cost.
Thanks.

Fred Goldberg WA2BJZ
29 Clearview Road

East Brunswick NJ 0881 6

I would like to obtain a ham­
band receiver (not necessarily
working) for up to $25. Type and
vintage are immaterial. I will pay
by bank draft before shipping.

Daniel Bell Zl1AKV
Box 5676

Auckland NZ

We would like to swap aSL
cards with anyone. We would
also like to make contact and
exchange information on radio
communicat ions.

George Szekely AK4458
PO Box 348

Auckland NZ

I need a schematic and op­
erat ing instructions for a Data
Eng ineering Co. Memory Met te
500B keyer. I will gladly pay
copying costs and postage.

M_H_Hansen
Route 1

Windom TX 75492

I'm Interested in locati ng
amateurs who have operated
from US possessions in the
Pacific , including the Marshall
and Caro line Islands.

Gary Mitchell WA1G XE
PO Box 1003

Fai rfield CT 06430



Call or Write for Delivery or Quote

LEAVE A MESSAGE & WE'l L CALL YOU BAC K!

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY' HOUSTON, TeXAS 77002

71 31658-0268 ... '1135

KENWOOD 181805

ALL IN ONE BOX
TI;.1 Tr.mmin_ /Corw
Plug in eamer. , .n1, mit .nd vou ....
o n Ih••ir ..•....... $399 p pel

TVC·18 CONVERTER tunes 4 20
mhl down to ch 2 or 3 . . $49 .50 p pel
TXAS EXCITER •.•..• $69 ppd

PAS 10 WATT LINEAR .. $19 Ppel
FMAS Audio Su~i_ . $ 24.50 ppd

WHY GET ON FAST SCAN ATV1
• YOl.l ean w nd broedult q~lilV vid-o 01 home movillll, video

I&PM, compu,.r pn.., .IC, . t • COlt t het il I... then sloscan.
• Reallv improves p ubl ic service communiealionl fo r paredes,

RACES, CAP _ rches, wea1h..,. _ 1m, etc.
• OX illlbou1 th. w m. as 2 met... simpl." - 15 10 100 miles.

H ITACHI HV~2 TV CAMERA
High per10rlNnce c1DMd circuit
~ jU$1 ri!to1 for .tv. with lens
.......... .. . . . . $ 239 ppd

PUT YOUR OWN SYSTEM TOGETHER

SEND FOR OUR CATA LOG, WE HAVE IT ALL
Modul" for the builder, campi... unin fo r th.opentor,.n1.nnes,
color cemera, repeat.", pr..."ps. lineal'S, video id....nd clock,
.ndmor'. 19v....-inATV. '

Cell 213--441-4565 5-6 pm

~
--- P.C. ELECl nv,~ICS a

Maryann 2522 PAXSON To m ~
' WB6 YSS ARCADIA. CA 9 1006 W60RG

MASTERCHARGE • VISA

4 11 1)<1ce. lob Mouston. e .cept ...here Ind,cated Prices subject 10 cn.nge
...,lhoul not,ce. • 11 Items Ilu.,anleed. Some ,terns Su bjec t proOf sale. Send
lenerhe.d 10 ' Dealer pflce list , Te_as teS,dtm\s "'dd 6'1, tal PI"","
.00 postage eSllmetll . $1 00 mInImum W5GJ . W5MB8. K5""'0 . N5JJ .
AG5K. W5VVM . W~EDE . 1(510 . WASTGU. WB5AYF. KSRC, 1l,56G6.
WB5USV
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AT YOUR DEALER-
• ULUIS · n US- . IS UIi TOIS
• QU O PIITS' UTE NU KIIS
• l on / uST MO OII S'Wln
• cuu ,conlC 1US

fULL' POWER , QUALITY
HAM ANTENNA PARTS

WIlli 'II fU LL Clll l OC
[hcl.1I 1' ~ 51 1.'1]

... A1 Q7

1:101 ' :1
l,U n
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IMF"' :C:-:: " UUGll U /IU CO DIVISION lh~t ,
C e-.~ e

.,. , " _ , ••..cu" ' 00' """

PERSONALIZED LICENSE PLATE FRAMES

~
LETTERS ON A BlACK BACKGROUND.

~~
OURABu..01ECAST METALFRAME

• TRTPLE CHROME PLATED
• LETTERS C HEMICAlJ..Y FUSED
• FITS All. AUTOMOBILES

ACCOMMODATES AU LIC ENS E PLATES
• EXCITING NEW G IFT ITEM!

'JJHEN OflDfH1S<; SPfCIFY TOP
Ul\E COPY 02 LETIfRS MAX
U\CLUDlSG SPACING) -AMATW H
RADIO APPEARS AS 8OTIOM
U l\E OS Al.L FRAMES U"'l.ESS
OTHERWISE SPrClHf.D (12
LETTERS MA X I

AJT ENTERPRISES
4442 VINTON AVENUE CULVER CTTY. CA. 90230 (2 13) 836 ·2223

SATISfAcnON GUARASTHOOH Mm'EY REFUNDED
CHEC«SAND H C' NEY ORDERS ....CCEPT£ D. C.... U f". R ESID£ N TS A DD 6tSAU:S TAX

• a, l .il"ll lIIUlill btut
. ' 5111" $l tll l t_
· Stl il lt u IIr~.u,

. Su ld U SI$TUU ?

. CUIlI U li h l l : UU CUMI ISU ,WUIOT
le ll 'free 800 ·'1U ·1l11l6

u n h llnl 31S, ·.31·39531

DEALERS WANTED - OVER 300 WORLD· WIDE

ETER
ILE

Antenna Matcher
Use your car's AM/FM antenna lor
your 2-meler mobile rig.- Eliminate
the two-antenna lip-oH to thieves,
wrthoul the nuisance 01 hideaways .

Save the cost 01 a 2-meter mobile
antenna.

AT-200 tunes from the Iront panel
for maximum output, minimum
VSWR (1.2:1 or less lor most car
antennas).

et your B&W deeler. ... 823

Made in the U.S.A. bv<8

Barker & Williamson, Inc.
10 Canal Street. Bristol, PA 19007

2-

<8
AT-200



Faces, Places

Janelle Lewis KB4RS of Franklin, Georgia, was the first female ever
to graduate from the electronics study program at Troup County
Area Vocational Technical School in LaGrange, Georgia. She was
at the top of her class academically throughout the program and ac­
complished some remarkable things. She acquired her Radar En­
dorsed First Class Radio Telephone License and her Advanced
amateur license within a period ot two weeks. Each was acquired
on the first attempt and in one sitting.

Con trary to what our October, 1978, article stated, Dick Torrey
WB1EEM (age 13) of Rockland, Massachusetts, was KM1CC's
youngest operator.

FIELD DAY, 1979, FOR THE SOUTH EAST AMATEUR RADIO CLUB
(K8EMY) OF CLEVELAND, OHIO

Photos by AI Wllllnger WB8PMB

On June 7, 1979, Captain Thomas C. Watson, Jr., Commanding Of­
ficer of the aircraft carrier USS Independence (eV-62), presented
awards to Norfolk area ham operators in recognition of their han­
dling of phone patch traffic between the Indy'S crew and their
relatives and/or friends while the ship had been at sea. Ham
operators aboard the Independence were also cited for their efforts.
The awardees have been handling Indy's phone patches since she
left the Portsmouth Naval Shipyard last September and will also
handle the phone traffic while the ship is underway during its up­
coming deployment. Pictured left to righ t: Marty Roberg N4BKL,
Wayne Walker WD4MNP, Kevin Newberry WB2NGL, Gib Patterson
WB6VIE, Jeff Parker WA 1WXL, George "Ike" Ikonen WB4NEE, Bill
Keller WA4FCK, Bill Ames WB4CUY, Ralph Chamberlain N4AXM,
Jerry Oxenburg WA4RQU, Bob Edward WB4ZSE, and Wes
Woessnen WB4ZSQ. (Official U.S. Navy photograph by Phan Webb)
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The NovicefTech station of K8EMY. This station was run to tally on
dc using an auto battery charged by a small gas generator. At left is
Ron Headley WD8QAZ and at right is Ron Wexler KA8CBQ. Also
pictured is a minicomputer lent to the club by "Computerland."
This Apple was used to log contacts and keep track of points. The
antenna for the station was a mobile one located on WD8QAZ's
Honda.

K8EMY's phone station. Left to right: Kevin Ritchey WB8YXU, Dave
Hubbert WD8KIS, and Jon Taylor WB8TTP. This station ran off a
gas·powered generator donated by Ohio Bell Telephone. Tne enten­
na for this station was a TA·33 Jr. on a monopole mounted along­
side the pavilion at the city park in Shaker Heights that was the
club location.



Promoting ama teur radio on a 3D-minute television program on
KRtS-TV in Corpus Christi. Texas, were (from left) David Horton
K5GT, Bob Douglas W5GEL, and Joe Cowen WA5TUM, with show
host Judy Wenger of the Texas Coastal Bend Council 01 Govern­
ments. The program, "State of the Region, " was aired at noon July
14 and again July 18 and traced the history o f amateur radio, gave
insight into the public service benefits of the hobby, and stressed
the lIersatility 01 the hobby and i ts technical contributions to com­
municative art. A radio version of the program with Cowen and
Wenger was broadcast over 10 commercial AM and FM South
Texas rad io sta tions. Horton is a board member of the Texas VHF·
FM Socie ty. Douglas is widely known in ama teur radio circles due
to his affilia tion wi th Douglas Electron ics, a Corpus Chris ti ham
store and wholesale etetctronics parts network, and Cowen.
secretary of the Beeville. Texas. Amateur Radio Club. is public in­
formation director of a college in the Texas Coastal Bend. (Photo by
W5PIL)

Bifly Hass ler KA7DOV (age 7) recently became the youngest mem­
ber of the Cheyenne. Wyoming, ham family which also includes
Dad. Jim WB7TRQ. Mat KA 7CPD (age 14), and Jean KA7CWO (age
12). The Hasslers g ive much cred it 10 ins tructor Bob Madden
WA7YHK.

Pic tured in fron t o f the Chicago Area RadJoteletype Repeater Sys­
tem are (left to right) Ben Delaney WB9R TX. Ne il Petlock K9WRL.
and Howle Olson WA9KEK. The CARRS repea ter went into service
on July 9. 1979, and is the f irs t teletype-onfy repeater In the
Chlcagofand area. This repeater Is located in the new two·meter
subband at 144.71 in1145.31 out.

RADIO

..

Photol by T. Mountjoy VE6MX

~~~

u- ....

•

SOLAR-POWERED AMATEUR RADIO STATION
AT THE CALGARY STAMPEDE

Goo/am Karim ZS6VQ was the f irst Indian ham in South Africa to
obtain an operating license. He is a doctor prac ticing in Bethal, an
Eastern Transvaal town. To encourage improvement of their Morse
code speed, new South African hams lor the first 12 months are
res tricted to CW on the HF bands.

I

The Calgary Amateur Radio Associa tion station VE6UN with some
of its volunteers manning the booth. Approximately 75,000 people
visited the booth and gal a first-hand. f irs t-c lass glimpse of an
operating ham station. The station operated 13 hours a day and
while in operation was the subject of two well-produced television
documentaries.

The power supply and trlbander up on the roof of the exhibition
bUilding housing the sta tion. The solar panels shown provided
enough power to keep the six 105-Amp batteries stored at the base
of the panels always close to fuJI charge.
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OS~t-.\,; ~. CB
_IC-...'f:-<~ . ca stancard

C')'J e. "' . 2 meter
c...~~,~ .Scanners

,"",'. Amateur aar ms
~~ • General Communication

... '}..\,V • Industry
~~ • Marine VHF

• Micro processor crysta ls
Send 10' for our latest catalog Write or

"none tor moreaetal/S.

'. I:!!:!I::I!I!l! e~sy, ----I"L. ' . .. " , cna'oe

2400 crvstatnnve

I 1 Ft Mye rs. ncnoa 33907
0'" J2 all c rones c813l 936·2397

o

-

~ ...

•

•' .<c-c -

""A·618T or ARC-94 or ARG-l 02.
&"90T Of CU·l658 or CU-1669 .
e-URc;.9A CM' AT·581 and PP·2702.
[).ARG-51

- - -_ --:c ..,

• AlIla und . ' recti" : RfTY " CW
• Complel!! lIard.,rt & sohwart .
• ConnKll II lRs·ao USff PorI & Key I

headphone jKks
• 10 menallt memonn · 255 char. u .
• Keyboard buffer · atlows typing ahud .
• Usn built -in PLl or ulemal TU.
• IntllHles llill'lIwlre, casunl & manual.
• Morn "liner · fancklm 5lentr words.

N~W'F~ATU;;ES*
aMORSE lutcwlll·1D leuonHorrecls mislikes·

Simplest, faslesl wa, 10 learn the codel
....lIla·numbering canlul keyer•
• lnltflttiwe Gl'aplliCs·ClIslom PIX.
• Autl tr.lIsmitler C1Nlt...-art.

Assembled $149
&. Tested

MaO Ham Interface
Send-Receive
rmV&CW

SPACE ELECTRONIC CO.
DIV. OF MILITARY ELECTRONIC CORP.
35 Buta Court. S. Hackensack
N.J . 07606, (20 1) 440-8787

~~
~~

~~~t::,~.

TOP CASH PAID
FOR THESE ITEMS
ALSO WANT ANY OTHER
COLLI NS AVOIN IC EQUIP­
MENT, MODULES, OR PARTS.
ALSO NAVY AND GROUND
EQUIPMENT.
IF IT'S MILITARY, WE ARE
INTERESTED.
FIND OUT WHAT YOUR EQUIPMENT
IS WORTH.
Absolutely no obligation, ca ll collect
NOW for in formation and prices.
WHO KNOWS? YOU MIGHT BE SIT­
TING ON A " GOLD MIN E" .
CALL COLLECT TODAY AND FIND
OUT.
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Call or Write for Del ivery or Quote

ICOM IC701
with AC/MIC

. '

the microcomputer-controlled
appointment clock

NEW
First Time Offer

LEAVE A MESSAGE & WE'LL CALL YOU BACK!

All prices to t> Houston, except W~efl! mc.e eree. Pnces subject to chan\le
..unc ut nOllce, auttem s guaranl '*ld , Som e Item s sulljllct pr ior sa le Send
lett l:lrhead for Dea le, pri ce list _Texas res,dents add 6 '10 tu please
add postage estimate. $1.00 rtnmmurn W5GJ. W5MBB, K5AAO. N5JJ.
AGSK. W5VVM, W D5EDE, K5Z0 , WA 5TGU, W B5AYF. K5RC. K5BGB,
WB5USV

MASTERCHARGE • VISA

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY. HOUSTON, TEXAS 77002

713/658-0268 .... UJ5

-NOTAKIT­
Regulor Price S79.95
Introductory Offer by

HAL-TRONIX
only S69.95

------FEATURES:------

modern technology

• Sleek modern styling to com plement any
home or o ffice decor.

• Tells the time.
• Tells the date and year.
• Gp-ttmer to 60 minutes. 59 seconds with

pause.
e Alarm to ring at the same time everyday.
e Daily appointment sets appointments for the

next 23 hours. 59 minutes.
e Future appointments up to one year.
e Dimmer sw itch for display.
e Memory will hold up to 30 appointments.
e Lithium power cell to retain memory during

power outage.
e Appointments entered out of chronological

order will be stored in chronological order.
e Colon flashes once each second.
eA.M.lp.M. indicator.
• Plugs into any wall outlet.
e Easy to read vacuum fluorescent display .
e Extremely accurate quartz crystal clock.

EFFICIENT. REMARKABLE.

TimeTrac sold and distribu led by HAL·TRONIX . Deale rs .... elcome.

Send 15¢ stomp or S.A..S.E.lor Informotlon and flye( on other
HAL·TRONIX products. To order by phone, 1·313-265·1762.

O P.OElU OVEP. $ t 5.00 Will 5E ~HI PPE D POSTPAID EXC£PT
0l0l1T£M3, WHUE ADDlTJOtoIAL CHAP.GH AP.E REQUE STED.
Olol OI'.DER ~ LE~$ THAH $1 $.00 PLEAU IMCLUDE AOOITIOt4­
AL $1 .00 FOP. HANDLI!'IG AND MAI LlNG CHAP.GH .

..... H24HAL·TRONIX
P.O. Box 1101

Southgate. MI 48195

SHIPPING

INfORMATION,

•

!RL..

C on t in uou s ly adj u sta ble
shi f t from 100 to 1000 Hz ,

Wr ite for deta ils. Visa a n d
Ma ste r C harg e ac ce pt ed .

Video opera t io n available .
Interfaces microcomputers .

We carr in stall y o ur Xitex
SCT , IOO boa rd in sid e , too

$449.00
FOB Columbus, Ohio

Dea ler Inq u ir ies Wel come

Stops QR M with selec table
55 or 100 H z. f ilte rs a nd
t wo tone limiterless operat io n

Decis ion revet co r rec tion
imp rove s selective fading

Us es e ither 170 vo lt, 60
Ma , o r RS- 232 loops

"... Rl1ader Service - see pagl1 243 207
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FULL 1/.o4th WAVE. All Bar>d.1 Auto·
mat lc Selection with p.oven HI.Q Traps•
3 M odel• • ALL self . upportlng · G.ound
or roof mount. HEAVY Double wall
see mle.. Aluminum lower sect ion · HI
IMPACT POLY L ow L o.. Plestle:. Co·
ver OVER.ALL. NO WOBBLY, LUMPY
TRAPS. NO UNSIGHTLY CLAMPS
ne:.eded - Same sl>:e ell the wa,
up ·1 V4 - _ Tnps hidden inside. You u n
use It In e 1 ft. sq. Back,erdl Nelghbo..
w.1 neVel' know thlI!I ls e HI-Power ALL
DIrection OX Anten.... FOR APART·
MENTS, ROW HOUSES, MOBILE
HOMES _ CO NDOS etc. where min·
Imum spece end neat appe.ence Is
MANDATORYllnstent "D. lve In-QI'OUf1d
mount One:.luded) . Us.. with or without
redllo" (In<:luded) (All . ngle roof mount _
Elltl'el COM PLET EL Y PRETUNED.
NO ADJUSTMENTS NEEDED EVERI
NO TUNER NEEDED O Vet AI Bands
{ellcept eo meter· 400 IliCl SWR 1·1
to 2 -1 et B and edgea, Stnd, S 0 2 3 9 con·
necter • 5 0 ohm for en, length RG5eU
• RG8U f eedllne. M itch... ALL MAIliES
TRANSRECIEVERS. 2000 W en PEP.
Shipped In 5 fL BOll· PREPAID IN
USA. A..embl.. In 3 min. using onl,
sc r ew driver. WEATHERPROOFl
No.·AVT e O-10 5 Band 24'9 " $79.95
No.- AVT40_10 4 B.nd 18'9" $69.95
No._ AVT 2 0.10 3 B end 12'6 " $ 59.9 5

SEND FULL PRICE FOR PP DEL IN
USA (Cen.d. Is $ 5 .00 ntra for po. t·
age , e:.1er\c.I, Custom . et e:..,) o' order using
V IS A (Benksmel"k:e. d) or MASTER
CHARGE o. AMER EXP. Give Number
end E.. d.t... Ph 1.3 08·236-5333
9 A M .6P M w eeUa,s. We llhlp In 2.3
da,s . Prices wRI Inc.ease Sept 1, so
W 8 o.der NOW AND SAVE. A.

V' 1 Antennas GUllr.nteed f or 1 ,ew
·10 d., mone, back triaL M .de
In USA. Free Inf. Avellable f.om

WESTERN ELECTRONICS
Dept. A7-11lliearne, Ne, 6 8 8 4 7

All BAND TRAP
VERTICAL ANTENNAS!

-e ca
OPTOELECTRONICS. INC.
5621 NE14 A~anue

FI. Laoollrdale, FL 33334
I'tlooe-s: {305j771·205Q 771-2051

ACCESSORIES
PROBES:

es-r oo 50 Ohm. tx.. $1 3.95
.P·l 01 Lo·Pass .. .• .... ..... . . . 16.95
. P-l 02 Hl ·Z, 2X. . . .. .. . . .. . 16.95
_ AP- 8015 UHF Counte. Pfaamp 20 MHz 10

600 MHz 15·50 DB Gain
(tkJt Shownl . . $49 .95/K1t $39.95

_0-<150 Antenna
Rubber Duck RF Pick"p 4SO MHz . .. $1 2.SO

_ 0-146 Same as eeeve
146.5MHZ $12.SO
_ RA·BNCRighI-Angie BNC Adapler lor
above Anlenna . . . . . . . . . . . . . . . . . . . . . . . . 2.95

Maggfou Eledronic Laboralory
•

8415 W ... ~-r-Ow '" R D .

W O: U C H O: S "''' . ...... '.".0

N.. . nd hnfll'O"d---.nd Tr.namltt.

PII Reo. .><Id 6% 10'

fLU,5ItlPP I';G

~ M"

COil Id"nlililt" All on on.. bo",d. p' 0lI1.",mabl. , Fully " d·
ju , llt b l.., lime o u t (.5-1 m in. ), h"n l/ l i"'e (1).1 min .), idenlilj.,
/1·'" min./. Ion. , . peed, <olome. LE.O. OUlpUI ., /<I .. t un,,",
d,.in CMOS /ol/ie, plug. ,,, ' . U1 Infl. I'. Ii,," . nd ,..",,,•• , plu.
muell m"r•. SU"ll COMPLETELY ASSEMBLED

Buic: A"poe.t., 599.95 COMPLETELY ASSEMBLED
2M 130·115 MHz lule A" poe" ", for 2 metef' w lfh , II fh" ' U lu'.. 01Ih" HI
Pro Mkl leu 'h" po". , . "pl ~ . nd h ont panel control. and aceenories.

Factory Assembled $329.95
Kit Form $279,95
NI·CADBatteryPack $ 19.95

EXTENSION BOARD

T'\I ?to I1tTk 1:
REPEATERS

50 144- REPEATERS - 220450 Mh'

, ~ :7', , .,..
~~ml ,. " .;')!

I ..~:rll; . ' ' ~'.:;'. ' . ..U , '.:i:i

OPTQ-7000 10 Hz to 600 MHz MINIATURE COUNTER

S XTAL [TCXOI Time Base ±.08PPMrC
a AJ uminum Case S HI-Z & SO Ohm inputs
a 1 Sec. & 1/10 Sec. Gale limes . Auto Dec. PI.
e Built';n Prescaler and Pfeamps Standard
_OPTD-7000 Factory Assembled· 1 Year-Guar . . $139.95
. OPTO·7000K Kil Form. . .. . . . . . . . .. . . . .. . . .. . . . .. 99.95
. AC·70 AC Power Pack.. 4.95
.NI·CAQ-70 NI-CAD Battery Pack . . . . . .. . . . .. .. 19.95
. TCXD-70 PreCision TCXO Time Base

<O.IPPM, 17·4Q°C 79 .95

ORDER FACTORY DIRECT - PHONE OR MAIL

TEAIIS "0.-.10 U,S, """ c..-, _ s;o, '" max......, '"$10 00~~
""_."""""'ll_ 0'lCe '11 _ , _,0... .. """' ......,_ <IO '__4., ,c,O,O $1,00,_"__
clo. ....... """"........ ;0 __

~ Real-State-of-the-Art
~ TWO NEW AceoceBATTERY PORTABLE COUNTERS

BASIC AUTO PATCH
°Accus, IIDiubl" .. nd "djusl.bl. Timer.
COMPlETEl Y ASSEIdBLED_S15.011.

OPTQ-8000. 1A 10Hz 10 600 MHz - FREOUENCYCOUNTER

• Precision TCXO lima eeee 0.1 PPM Slabil ity 17-4lY'C
S SUpaf Sflnsitivity with preamps in both HI·Z &SO Ohm inputs

<lOmV to 5OMHI , 25 mV@ 1SO MHz <5OmV to 600MHz
S Aula Decimal Point S Aluminum Case • Socketed IC's
• Three position atteouator. Xl . Xl 0. X100 (a~oids false

counting)
_OPTO-8OOQ.l A
_OPT08OOO.1AK
. NI-CAD-eo

50 MHz $889.95 450 MHz 899.95
144 or 220 MHz 799 .95
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GREAT CHRISTMAS GIFTS BY WAIKDGI
The ONLY thing you
need to know about

Quartz Crystals

is: 1-405-224-6780

QUALITY U.S. T·SHIRTS WITH YOUR
CALLSIGN AND NAME, OR YOUR XYl'S
NAME AND YOUR CALl. SHIRTS ARE
AVAILABLE IN YELLOW, REO, LIGHT
BLUE, OR WHITE WITH BLUE TRIM.LET­
TERING EITHER REO OR BLACK. SIZES
S, M, L, Xl. JUST $6.5().POSTPAID!

" LI TTLE HAM " CHILDREN'S SHIRTS
ARE WHITE WITH BLUE TRIM. CHOICE
OF RED OR BLACK LEITERS. SIZES 2·4,
6-8, 10-12, 14·16. JUST $5 - POSTPAID!

T_SHIRTS L WONDlRS
""T72

• High.st DUBlity with gold MIL­
e-3098 PI"OC• • •

Prompt, attentive service!
'.0. l Oll. n04 I

O".ll'" CT 06lUO

TOP QUALITY: WILL NOT SHRINK
OR FADE.

CN-630

-
,

-- .-

--

" "",- -

10070 REYES Alit: • PO BOX 5825
(X)MPTQN, CAUFORNlA 00224

­
SWR & Power Meters
Models CN·720 and CN-620
Simultaneous o rect reading SWA.
Forward Po.ver and Reflected PoNer.
Frequency Range: 1.8- 150 MHz
SWR uetecuon Sensitivity: 5 Walts min
Power: 3 Ranges (Forward, 2O/2OOi1CXX) Watts)

(Retlected. 4/4Q12OO Wa lts)
Tolerance :!: 10% fuuscae
IfllUtioulput nroecarce 50 Otms
ccooecices. 50239
Dimensions: lao x 120 x 130 rrsn;

7 x 4.75 x5 in.
165 x 75 x97 mm:
6.5 x3x4 in.

Exclusive USA agent for these units;
Inquiries Invlled.

Write lor eteranne

--

-

. -_...­-.--...."-CN-620

SWR & Power Meter
Model CN-630
&m..lItaneous erect reading SWA.
Forward Power and Reflected Power.

Frequency Range:140-:-450 MHz
SWR Detection Sensitivity- 5 Watts min.
Pceer: 2 Ranges (Forward. 20'200 Watts)

(Reflected. 4140 Watts)
Tolerance: :!: 10% funscale
IfllU\I<:lJlpull~: 50 Otms
Connectors: 50-239
Dimensions: 180 x 85 x 120mm;

7,12 x3.37 x4.75in.

Now from
J. W. Miller
@@I DAIWA
CORPORATION

Communications
Essentials

SENTRY
.... S3 C.-y.ul P.rit

Chick••tu., Okl.home
73018

• Aak for Sentry Technology M.m..l

And, order Toll f ree 1-800-654-8850

TT

CTU Dozen
Buy 12-981 2 tree Im,~ orm, rertl

EXACT Replacemenls for

SYLVANIA 4.;'0-I ;lIIIfU'..
ECG 'transrstor-ntedes-Ics

ECO' Eca_ Eca. ECG.
•• • •Q ,. ~ 'n - •
~ • •• '" n' .n m ••• • •• •• m •• n' ••••• • '" ," m ,. m ,.
•• •• m ' n n • ,. m ••'00. ... '" •• ,. ." m ' .1<
•• •• '" ,. ,. u , m '"'•• w '" " ,n •• n ' 1.U

•• • •n ,. ,n •• m ..,... • •• •• ,n ,n m ,.
•• • ", •• n' ,. m ,.
m ,.. ~ ,. m • - ,.
on • .n ,n m .. - ,n.- • •• ". m rr n' '"." •• 'n .oo m ,. - ••.n ... .- •• - .. - ...
m ' n ,.,. 'n n' ... ", •••n ". •• •• - •• ,,,

'"'n •• •n •• ,n ,. m ..,
•• •• •• •• ". u, '" '00". •• ". '" ,. . n ". 'n,n ... •n • ,. on ,.. ,..
." ... 'n •• ,. ,n '" ,..
•• •• •• n ,n ,. m ".'. •• .- '" m •• ,. .n
•• •• •• •• n' •• ,n ...
•• ,. '" •• m ." ~ n.... •• •• •• m • n •• ••'. •• •• • - •• m .n
•• • ,,' ." m •• m '"'. ..,

'" •• - .. n' ,.
", • '" ,. n. • m n •
." '" '" •• m " m n

• Aboft ortly p.IIrtllll ll,ti"'ll-P'-'" inquire
• R-lJ-5-H, All~ Shipped Sa.... DIIy RecelMd

• FREE Freight on 120.00" up pnoplIid oniIn
All ottMn-Sl50 freight cr-v-

. ' 971 Acc'I1O'Y C.I-'ogI_1n .todI_-.c:I nOlI
B I.ongow H..... Mon-SlII 9.'Op, Sun ' ·lp
• c.M or write !oCYIy_to place your order151~

Communications & T.Y. Unlimited
Depl 73.17 W..hlnglon 51., A.nn _l..r,N.Y. 12144

DISTRIBUTOR INQUIRIES INVITED
T.II ,-C_8 .·..... ... fEU A RADlo-STER Eo-MONITORS.

ELECTRONIC PARTS .... Cl05
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JUST GETTING ON THE AIR?

See Adir daak lar
D New Equipment
D Used Gear
D Friendly Advice

m@)Oill@)~~~ ~~g~~y
185-191 West Main Street . PO Box 88
Amsterdam , N Y 12010 Tel (518) 842-8350
Jusl 5 m inutes Irom N.Y. Thruway- Exil27

MFJ ~ ."

ANTENNA
TUNERS

CALL TOLL FREE ••• 800-647·1800

~~- "" --0 -·- g. 0 __- .
MFJ.900 ECONO TUNER matches coax, ran­

dom wires. Full band coverage 1.8 to 30 MHz.
Up to 200 watts Rf oum.rr. Efficient airwOUlll
inductor gives more wafts out \tlan tapped toroid.
S~Z39 COil connectOR. 5)(21.6 inches. One

year unconditional guaranlee.
MFJ·9Dl Vert. Tuner lvall.blll . Same as

MFJ. 900 but has 4:1 balun lor balanced lines.
$49 .95.

Bewlre of imll.lon. Some are still copying
our eaner models. MFJ has made improvements.

For eum,*, a new etacemalrY!'ound induc­
tor gives yOU less losses than a tapped toroid
lor more watts out and plenty of inductance for
tull band coy~ 1.8 to 30 MHz.

for technical information. orderl repair status. in
Miss., oulSide continental USA. can 601 ·323·5869.

Dnltr "'Ill MfJ Ind try It. It not delighted.
return wifhln 3D days for refund (less shlppil1'il).

Order YOUR tolI.y. Cliiol free 80D-6.t7-1BDD.
Charge VISA, MC. Or mail check, money order.
Add 53.00 each lor shipping.

MFJ ENTERPRISES, C.
8DX 494, lIISSlSSIPPI STATE, MS 39762

MFJ·1601D RANDOM WIRE TUNER lets you
operate 1.8 fa 30 MHz with random wire. Up 10
200 walls B.F OUTPUT. Small eoough to carry
in yw" hlp pocket lAtta compact 2x3x4 ecres.

Mattll ... . nd Iligll impedlnees by inten:hang·
ing Input and ootput. 50-239 coax conrectes.

One ft lr IFnc, nditio",1 I lI.1Irinlee.
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Completely Free
Standing Towers

MPC·lQOOC
Multipath Correction
In-Band Diversity &
AfSK Tone Keyer

Amateur Net: $545.00

o-
- = ­• • •-

- MPC-I000CR
0 00 0 0 ° 0 Signal Regeneration &

• • • 0 ' 'T ' • Speed Conversion. , - Amateu r Net $645.00

DOVETRON

Standard features include CONTINUOUSLY tuneable Ma rk and Space channels ( 1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high rever neutral
loop keyer (20 to 60 ml) . Both EIA and MIL fSK ou tputs are provided for di rect
interface to microprocessor and video term ina l peripherals.

4,151 ,534

Model 55 (llotands
from 21' to !ll51

List $473.97

Bra.ka n . Mod.l
!! (, . lends lrom
23 ' to 55 ' with
br.aka ••, at
ground levlll)

List $661.75

~ ..cl (e . tend,
from 21' to 4O'l
list $259.10

PAT. NO.

Sr..ka• • • Mod al
40 (eKlllnde lrom
23' to 40' with
br e.koy,1 8t
ground 1"",,1)

List $440.62

A front panel switch permits inte rnal TSR·200 Signa l Regenerator-Speed co nve rt­
er assembly to electronica lly "gea r-shift" between 60, 67. 75 and 100 WPM. All
incoming and outgoing signals are regenerated to less than 0.5% bias d istort ion.
Also available with DIGITAL Autostart (TSR·200D): Amateur Net: $695.00

The Mpc·l000RITSR·500 provides Preloading and Recirculation of the 200 character
FIFO Memory. a keyboard-controlled Word Correction circuit, Variable Character
Rate. Tee Dee Inhibit, Blank/LTRS Diddle. a Triple Tone.Pair AFSK Tone Keyer and a
Character Recognit ion/ Speed Determination DIGITAL (DAS·lOO) Autostart mode.

.The MPC-l000R is also ava ilable without a TSR assembly and funct ions as a MPC­
l000C with a Triple Tone-Pair AFSK Tone Keyer. Th is "Basic-R" perm its future ex­
pansion with a TSR-l 00. TSR·200, TSR·200D or TSR·500 by simply hfting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic·R) : $595.00

Your QSl will bring complete specifications. or call: 213 ·682·3705.

All ,I.., con.tructed.

Concrete .,••" .nll.ble for III
model• .

- - - -. -

~ •- U' _.,J"• ..:., • .:,~., _ . ' t ., _t, I
~ ~ - - ·"e·v; "e-\: "J-' .'" : ." ~ . , ._ _, •• _ ~ ~ . to
r __ ~ __ , I. ",' I ·' _ . ~ . _- ~ ,- ... ." ..., ,... .~ . ..

MPC·I000R/·
TSR·500
Dual UART Regeneration,
Speed Conversion , 200
Char. Memory. Word tor­
rectlcn & DIGI TAL
Autostart
Amateur Net: $895.00·

~'"

TELE·TOW'R MFG, CO" INC.
P.O. BOK 3412. En id, OK 73701

405·233-4412 "",023

DOVETRON

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA. CA. 91030



.­
l. lI 1 .. k
Utl-411'-k
nIU51 .. 11.

.­
.... "*115...............

1206 S. Napa Street . Philadelphia PA 19146

antennas

UGULAnD rowu sum.
± 11V. 6 "'"'P, Of c... be c.....-...:.rd In par.llel 'Of 11V 11
_ . Vol'''S., ...,""_ 100 1"V. Reg..... lIon ,0 ' '''. ~".
S·· • 10" , SN"T . WT . H '. PRICt, 130 .00 .,• .

(UNIVERSAL RECEIVED
FREQUENCY INDICATOR)

Digitize your receiver's dial with
the DIAL SPODER. Adapts to
most Communication Receivers
with simple connection to VFQ.
From $149.95 Write for Data
Sheet.

MODEL AP-1
80,40,20,15 and 10 meters

535,00

MODEL AP-2
40, 20, 15 and 10 meters

530.00

MODEL AP-3
20, 15 and 10 meters

525.00
SHIPPED POSTPAID USA

SEND FOR FREE BROCHURE

RUDY PLAK
W6TIK .... P64

PO BO X 966
SA N MARCOS C A 92069

GEMINI
INSTRUMENTS
INCORPORATED
Box 205,LlIn:hmont NY 10538

/ SEI ECTROIV/ CS7~".

n \'. . ..... ADIU§TAIlL 10- 14Vc _ llml.rd. SHOAT
I'ROnCTlD. OV, I'ROnCTlON. ~ s- • 9" . SN"T . WT.
1Sot . PRICt, 5 M .OO e • .

I'lN'lA. RlSlOlNT I'UASl ADO6 ... SAlLS TAA. AU. I'IlIClS
ARE fO.8. 0IJl WAIU.HCllJ!i,£. 1'ttA.. rA. AU. MUlQiAN.
DIS( ACo.RAn AS TO 0lSCR1I'TlON TO TK &Sf Of 0IJl
KNOYoUDGf.. YOI.It 1'Ult0iASl MOI\EY Ruu.ao If NOT
V.nsrIW. MIN. 0RDEJt 5 10 .00

'- .tFIFCTRONIC,r-----------,

$18.10II 15

,..
$16 95

Dept . B1
925 Sherwood Drive
lake Bluff,fL 60044

...... ...
TEUR I16 kas DD INC.

:t

The latest editions will be published soon!
WOrld-famous Radio Amateur cautocks. Ihe
most respected and complete listing of radio
amateurs . Lists calls. license classes, ad ·
dress information . l oaded with special fea­
tures such as call Changes , prefixes of lhe
world. standard lime charts, world-wide aSl
bureaus and more . The new \980 Callbooks
will be available on December 1, 1979. The
U.S. Edition teatures over 400 ,000 listings,
over 120 .000 Changes Irom last year. The
Foreign Edition , over 315.000 listings, over
90 ,000 changes. Place your order now.

,~,

Order today!
NEW 1980
RAOIO AMATEUR CALL800KS
REAOY OECEM8ER 1ST!

i..ius~_

o F1lI8IQn
~ Sl S !lS $1.75 "770

OilierbolIlllool<nr 1111 ume 1II1II lot S~ 65. ~de$
s,uppong

Pegasus on blue field . red lenering , 3· wide •
3· high . Great on jackets and caps . Sorry. no

canetters. ORDER TODAY!

Oilier Ifom }OIl' ~le IIICtrooocs _ Of d~Kl from 11>1
pullU/ler. AI doreo;l orlltrl ~ S' 15 lor sl\IllOIl'IO IIlnOIS
1nlCl..1S aclcl 5~ s.s TI>.

@. ~ SPECIAL LIMITED DFFER!
.~ Amateur Radio

.' Emblem Patch
.,.,...,.. - only $2.50 postpa id

You can't
tell the players
without a
scorecard!

• FII••ny l . p« low.. ornn
be "Mel with Ilil lop.

• .t.ccep,- 1''''' H mill plptl
• All .1'" con.tructlon.
• Ullllrlnll prKl.lon ground

• h••d. ned b.ll·type Ihrult
be••lnv·

• Com.. r..dy to In.I.II.
• ElImln. t•• the d lm. glng

, tiKI on you. rotor.

' Sh lpped p 'l p.ld UPS
(U.S.A.)

• Check, cUh, mon. y Ofd'<,
VI .. , Mu •••Ch"lIl.
UIUS complet• .

I AI' D .ull.bl. for 2" milt
pipe lor S511.95

UDM ENTERPRISES ~ "o
P.O. Box 2031, Sandusky, Ohio 44870

I I h

The ultim ate answer for eliminating th e
damaging eftlcts of antenna weight on
your rotor • • • • It's the

"UDM THRUSTOR"

NOW! NOW! NOW! NOW! NOW!

'tl' 'fl" eve
CIT) - MOO<A.ES • CIT)

P\.UG IN ASSEMBLIES TO
FIT YOUA PROJECT " PoexET

"'ADI"Nt 'J "' ~rn "X[ RS
AMPLIF"I[RS • CONVERTER

"...,.purlERS

COWORESSIVt AUDIO PREAWPt..IFl[A

Tt"o$ Id IS' iUIe OUthnr fA .. AudIQ~.~~oe< 1101-2

r-l-, ,f~
03 c:)S:~ 04

~ ~_ 'OURt:

---'c'OCSIGN NAMJAL ~ H".. C ATALOG

~~ HFT INC (]I)'I'"\;:: j,
I lISewtST IIIH ST. ./'

DEER PAlIK NY n
IIn lt.

(])
8 TO SPEAIl(A 8 (]),,- 1101 - Z



15 minules, U.ra·
SM ,5O

NiCad B.nery AUI/Ch.rger Kit
Q9tns II\OI'IIlI cell __ I IlOId I d'ilfgI
and !lIIn d\aIga I!lIm UP. II in llfII 1aI ..!lui
PMtI and irlSffudlOnl , 17.%5

PROM Eraser
Wi~ ""SI 25 PROMs "
vioill. .HmD!ed

Auto Clock Kit $17.95
llC~ ... 4. ,SO' llrIpIays. Uses ......
MA-101 2 moGlM _1lIn'n 0Pl00n. h:ludeI
"'" ""'.... CI)'SlaIIIf'IIllIse PC DOWs F1IIt
"'ll..-.o .eon'4'. ioSfnraI AddU9Stor ....
liIuI daR 11''' A lii , 8IsI .... 1IlyW1'II1I .

Digital Temp. M,ter Kit $34.00
Indoor and oulOoor . Swllchl$ badI and lorth ,
8Nuf~uL SO" U D ' A doula. Nil1II ing like ~

,...labI., Nlllldsno lddiliOll'l pans lor com­
pIIIl . lui 0fl'Q1i0n,WillfllIISUfl - IlllI" to
+2Oll"f, lIllIhs 01 ' 0lIll1li. llir Of liQuid
8eauIlluI *OCOi6gltin eIS8 w'ImIII $11 .75

Stopwatch Kit $26.95
Full I I. (\Ig ~ bantry oPeraled 2-5 Wlll,
3.2768 MHz crystal ~Ullcr· Timal 10 59
min, . 59 lIlIC . 99 1/100 He, Times sid.• IIIiI
.., TI'/IOI'. nos elltI . alcompolllfltS minus
Q5I foi l inSlruaionl

Hickoll3YJ Digit LCD Munlmetar
8Ill,AC Olllf 0.1_1000v ~ ITIQIIS. 05'4
"""" I\osIItIllU 6 10_ 110'"" III'Ign 0 1
__to.. 0I0m . OC eon, ,01 111 10l)na Mn:I
'-'d. IV'lCO~.'" Mel . poII",,_'
13fIIII. set.ts.

S135.00
265.00
<2300
310.00sm,_
47000
1ft_

S13UlI
EJr1l1nd" Board sa."

...... Or 11ll,....I . FIrSI "'"lIIrlIllfIIr ·
FlCfOry 11I11l1 G....lnltld me..... tuck
Oull~y Ie 's Ind Ol~er oompo_b II lIe'
tory pricllS
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"""'
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__a
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Not a Cheep Clock Kit $14.95
lfll:ludllllVlfYlhl/\ll IXQlJ1 CilH l-PC Doilrds
&- .SO' un OtIllItr'I. 5314 CS\ldl eIlolI.~·

10nTllr. II components ano luIonltrudl(llls.
Onnge~ also 1'4~ Sa. , • • /."....,..Rod...., S2U 5 c.. Sl1 .7$

Video Modulator Kit $8.95
COn... ,ou. TV HI ....0a IIgh ou*, morulor
..~houl al!ecll ng normal USIogI, Comp"'l ~~

w~n fu ll inSlrllt1lons

ROD.II AIM 65 Compuler
6S02 lzI(IlIngli lIOard MIll ..... ASCI UrDoIrd
and 20 coh/InII ....ma1 PM*. 20 d'iI' •
jIIl.-.: .11,. AlIM _ . ...., _III"II­
.... $.315.00 (I( 'oJIfSl(lII S45000 «AsMm­
bier $85.00. a. 8asic 1....rp..ll. $ 100 00.
Pli .." SUIll>l\' 1S51 In east SIlO 00 AI M65 '"
Ih " Drilll"H "'Ih PO "lIr supp,," S485 00

791C Update Master Manual $35.00
~ ICdD HIlICtof. 2Slll1 pg. ITlilSW .... .
n:a gticlI. 0- 5O.0lllI em. I••• lOO$ ffoI
ICId* .va lJWOIIlfI 191'9 CkrnesIic poslIIJI
S3 SO , "'1Inql orders.

60 Hz Crystal Tim. Base Kit$4.40
COn'o'lrtJ OIgtllll ooeu hom N:, Ina IreqUlflC)'
III c:rySfalflme llIII . O...flndlng KaneY. U
Mdullls PC 1ioIfd. Ie . <:rysllll .II~. CI'"
IIIOIOf1I1'd 1m",,,,

ATTENTION ELF OWNERS
ANNOUNCING OUEST SUPER BASIC

No lasl • hi sa. s.-: fof 1802 sysWns . II
~... hlnaion s.. ird.Illing two limen­
siooiI irnys. stling I'lIriables. I'Ionno point,
.rilllmetic and 32 !ljl s.igned inleQlr lrilhmelic
(10d~it ICCUfioCYl with II1l(oubneS . EasilyI(I~.
tale 00 mosll802 s\'5l!'TII, Requires 12K RAM
~ tor &$C anclvw jlI1lQraIllS Cusene
¥ef1IOIl in slod< """" 110M ""'_IS eominO
liOOII willi ad\ingIt p"'iIIOI ......"" some
endiI toI cassetIII-..slOlI ,

SuI* 8I:SIC on ea......

r-,8&$Ic: SooroI_ naAllle . , • .•
S-1GO Slot l.qNIIIIlOll .Add 3mo<e 50 tOO $lOls to
~our Super Elpinsion Boan:l or use IS I ~ $lOt
$·100 MotherBoard WithOllt COIIII8CIors $I.95.
Comi", Soon: Auem~. I IIlI ElIilor; U II
"..... 1oInl. HIQII I'tIOlubon ~lII'!Ief'ICs
willi alklf~ BlPinclibllt 14110 2S6 . 192
........ for Ins 1llIIl 1l . fmllo.nil:aII_·
sm. toI 0!heI JlOCIUiIr lllO2~ ...
16K~ IWolllon ......iltIIlIIlII J2I( tor

$ott.• IIss IIIn 1151.

RCA CGsmac Super Ell Computer $106.95
ComPl" f, . u' . brio.. you dIC'dllO Wy"~ II U key HEX~ includes 16 HEll keys
other computer Thert" no "'ne, C(lmputlf 00 plus IDld. ,.• • 111ft. Will. Input 1rI1mOfY lll'O"
the m..ktll00a~ l~' I'Ilt illittle d.sir.bj, btnt" 1Icl., IIICIIlllar ulld l nd Ilngl. aw" U 'I;llI , on
fils ofmt • .,., Ell tof 10 ~1111 money, The Super boInl displays prtMcll output and opbonal 'lQlll
En II I ...... "'Oil boI'd c:omp~r!"at does MIl ... M1d_ There is I 44 pin slMld.-d
m~ ", IMngs. It " iIl'_ CllIlI()lllel1ot w •.....,. slDllor PCQrOlIand l50pinoomec·
u_""'II .., lor litarIwI9 ilfOllrJllllftMll . m lIS lOr"" lor !Ill 0uIII Soc- Eoc-_ IIoinl
IftidWIIlInglAll' and.,-I. N$II' PtM.~ ...cI tclCQb lor .. Cs we in-
MtIl~ , . FIll ASCII cIud.,il"priclplundalld1271l11.-.trvc-
«"....s. '"'-~ 1..... lIOI'IlrWoUIlwl'llCll_iJlc:Wn_411POS, at
lleIor'l'lu k,an_ smll COI'Il(I_. s. III $Oft......, irdIdlng I ""'" at Intons 10
incIudn I" ronow,ng I.lurn: ROM monlor: _ gtII )'OIl stu!ed i/ICll muSIC program n
51011 arid Mode diSOlays: Single SUlI; Opliooal gf1lll'llCS llrget 0iltIII
illldrtss displays: Powe r Supply: AudiO Amplili", MaIr,r Idlools and universrti8s all using lhlI
and Spelkar: Full)' SOCklled lor all iC· I. Rill cost Sllper U as a alUl$II 01 sludy. OEM'I use rt lor
01 il ..arranl\' rePl''lO. fvII doXIl!NfllmOn blinlng and IISllIIrdl and dewIojlmen1

Tht """" Ell iItlrIHSIS a110M monlOf 'Of ,..~. 011* CllrI1lUlIB onlf on.SupeI Ell
grim IoildIng . 1diI"'O...:l ..KUlion '""" IIIlGlE lllddilioo. cost Of' nee. II. ew....m, .., "' 1tII wIlidI is "" in- ~ BIOI 51• .•, IIIll
tIuclId .. all'It'lO UIIII prIOf Wch IlIGlE MIl tIS "",. SiLts. u. __ ....
STtP fOIl _He11'II "IClTIll'_cIIop~ $1.1$. c.a.. CallIlIIl: 0IIIIl d..-.:llPd IIbIIed
mg -..1ft lrll 0nIl: IIIldllSl ilIId dill bus pit Dtas fronl parIIlI $24.••~CabinIf
displlys , II'd 1ft '-:ul"'O I ....,. room lor. 5-100 boards $41.011 . Ille-
SI,uc:ltOn' Also. CPU mOllland instrutllllntyde IItl8ry 1iIIImol, s... K/l sa,• . AI Iorts n
a" dKodtd Irld dlSpla)'td on 8 LED l'IIlil:ll0/S oplillfls also complellly asumbled afld le$tlld,
An RCA 1861 'lidlO pIIl" o;hip aU,... ,ou 10 llunldlll . a l 2 PIO' monthly sotrware pubkca·
eoMlClIO ~ulown TV ft an ilellll"sWI widllO lion lor 1802 compulerIISln is awiIabII bysub-
modlllnl. 10 do g.,,1Ia i/ICl gmoes T.... ;I a saijllio" lOt 512.001* 1'lI'il'.
...~.. rymlll indudId lor ..rCing your 0'" TIfIY IlzK CassellI Sl , .•• on ROM 131.••
""'lit; Of I/SO'lll , _ progllms IIf-.clr 0fi0illll Ell lliI: rxrn S14.15. 1. wn_..
_... Tht pIflIr ""¥~~ IlMOl "-"V1dIO GraprIasu •.a.m.. n Musil:
~ 0... rIIIy$ lor - llUfllO_ $3.•• QIip , • • poilllli 1$.51.

Super Expansion Soard with Cassette Interface 589.95
This illNly In mounding 011111' TIl. ~'d has monfor funettons 11mill\' by calli'll IMm up,
been OUll1"1d to 1110.. , 1lII to dilcid. ho.. you l"'lIrowmems ¥Id r..-isions " e u slly done w~h
wanl ~ oplioned. Till SUpl' Elplft liu '0I1ll tt1e monito,. If you IIaw lhe Su, l r Elplftllon
_ II wi" U " low penr flAM lully Idd'ess· 1Dto.. ..d S.... MofIKOf Itle mOMor lS up..cl
at>ll i/I1W'>'''' on 6041( w. ft blltt·in m........, pro- r_ ong If 1tllI pulh lJIl bullon
IICI 1l1li I ca..a. .1..... ",-,"''''' OtI1l. on 1ioar0 opl_ Md"'" ",,.11" ,.....
_ InIlII tlr II 01..- 0lIb0n1 on fI'lII Ill... e.~ f'wtI lOItl'I I" ......k. Tr.,
boIfd end I lis ntaIy _ .... IaI/lttOOOOA~ alIO.. NI'J'eon'''''*Ol.oIan ASCII~ 101M
aICIIIQ$OdlllM s.,BI. Tht IioIfd Md_1IoG inpuI lIOfI. lIS m •• n _ c....1II ..... for
!of ICIIll 51( lJI f"'OM rvtI8, 27S8. 2118 Of n I...,,,, Of 0lI* lIIVIOI .... on boanl and • you
2716'...., . !wIly . dI"... . EPROM CIII M USId nIId morl m.mory 1Il", .e tirO, ·1. SICIlS lor
Iof fI'lII monfor i/ICl1.., 8aslc; or lJI"rpurPllsei. Sf.1e RA Mor -.ideo bNrds , A GodbOll1 8l( RAM
A III b ill' flOM MelllllO' Sl l .iS iI a01111Dle IS lXIard is 10011aDl. tor S135.00 Also a 1KSUlHl'
an on boanl Oplion in 21011 EPROM which has Mon. o. "'/SKln 2 ""th vidlo drivlf lor full cap...
bIIn po'llrogram!T1ld ..~ ~ a poog<am loader! Dll i~ dlspla, ..rth Tin, Basil: w d a VldllO " lI rlace
IIlmo, .,G error ellKk"g mulli al. CISHlIlI boa,d . ,..... .111110 f'OftI U .n. RS %32 11.50,
. Ilildl ........rrwar• . l tllklCillrDlll _I III) m n .. I lf Sl .ts. ,·1. $4.111 . A !ill '"
_.ldusiwIlromO.-t tt ildullllrlgisler .1 ._ I" _ nbDon CiltIII . 1_.
SI\'O ano ....,ClUl. _ """" l:IlIll 'I, ilIId Sft so lOt lilly OIlIlflldlOll '*- !I'll .....
...... lI'ilIIftiC$d.- lllonU'lg _. B_ Bl illd fI'lII .r blI. .. ......
llO"lI _be used ,""h rogisler lll"'luhn The ..... s...., III !of "" 5_ bl8fl_
~ 110" 1 poog ..m IluOI ouoeail' . !lIIn fIIIo- WIllI lkNrU a 5 IIIIP SOQ)I\' ..ell nUlilIII paIIIM ilIId
SIllIIi II'll , Thl Super " ont Of • _.n MIll nIQilII'" .oIlilQlS S29 Il5 Add S4 00tor SIloppng
suD'CI\,lD",s allowlng uHfS 10 IlkI il<IVilnl1Cl' or I'I'IpUl'ltllld frame 57,SO, cas. $1000. Add S1,SO

Tor slupging

Munl-von Computer Power Supply
'" 5 "'P, "'180 5 Imp. s.. 1,5 Imp. - 5.
5 amp. 1... .5 "'P. - 12 opltOfI. :<s... :< 1,.,
.1 roouwld . I(f S29 95 . lUI .ell pundIoO!IamI
13715~ QSII S1000

TERMS 55 110 m,~ . lH'der U.S fll~dl . Cahlrnld.nls MId "tAlI fR" .... I or NEW 1979
81nkAmlnc..d end MUllr CllarOI acelpted. Of' roll' Cop, our
SIIIPPI~O eblrgn Will bl Idded O~ charge urds OUEST CATALOG lnc:lllde 28" sl,mp

2 13



2822 North 32nd Street/Unit -1 Phoenix, Arizone 85008 (802) 958-9423
We eccept checke, Me.tereherge, end Vi••

Prices subject to change without notice

R.F. CONNECTORS

BRIOGE8 24 AMPS
5DOPIV 52.99 each

LM340T·5 & LM340T
-12 $1.49 each

LM586V VCO/FUNC·
TION GENERATOR
$.99 each

$6.50

$3.99
$7.99

REGULA·
$6.99 each

FAIRCHILD
TOR 78H05KC

TUBES
6146B

B&WCOILS
,206T
2006T

E. F. JOHNSON TUBE
SOCKETS for 3-4OOZ and
3-5000Z tubes $29.95 per pair

MI NIMUM ORDER $5.00
Minim um Shi09ing $1. In.u•• nce 35c
per $100. COO c:~.gn 85110 street lid­
dIetS only! Wa pia•., , 1...1edd.ess as
. a lll'lip UPS.nd P.O. 80. ", taka up to
50% longer 10 0.1'-. We ec:<:epl VISA
Oif Mast.,c:~.ge. Plea.. list c:omplete
ca.d number . OO a.pl••tlon date. Allow
10% e m . fOif ,hi09lng 01 MIlV)' itesm.
We nn en-e '''e rill'" 10 c:".nge prices
wit"out nolic:e. All ilems listed a.e sub­
je(:t lo P'iOif sa la , Some items tlsted ere
in smSIl quant ities .

TOROIDAL CORES
T·37-6 611 .00
2514.00, 5016.00
100f10.00

4CX250B/R SOCKETS
AND CHIMNEYS NEW
514.95 per set (1 socket , 1
chimney)

KILOVAC H-B/54
VACUUM RELAY

26 volt coli 529.95 each

POTTER & BRUM­
FIELD 12VDC RELAYS
SPOT 25Amps $5.95
2POT 3Amps $1.99

HEP 170 2.5 Amp.
1000PIV 10/$2.00 or 1001$14.50

MC4024P &
MC4044P $3.25 each

VACUUM
CAPACITORS
Ampere x M od e l CVC
1Of1k·5KV405A 10 pI to 1000
pI @5000volts 559.95

$ .75 or 101 6.50
.69 or 101 5.50
.43 or 101 3.50

1.39 or 10110.00
1.35 or 10110.00
.60 or 101 4.50
.60 or 10/ 5.00
.45 or 101 3.50

2.95 each
.90 or 10/ 8.00
.99 or 101 8.00

4.20 or 10136.00
4.80 or 10139.00
3.35 each
5.00 each
1.00 or 101 8.50
2.25 each
1.00 each
1.05 each

MICROWAVE DIODES
1N210 $ 1.40
1N21C 1.05
1N21WE 2.00
1N23B 1.05
1N23C 1.05
1N23CR 2.00
1N23E 2.00
1N23F 4.10
1N23WE 2.10
1N25 3.03
1N121WE 4.00
1N286 5.00
1N416E 5.00
1N446 8.00
1N3655A 4.00
1N5153 15.00
1N5711 1.20

ADDITIONAL R.F.
TRANSISTORS
40894 $ 2.50
MRF4541568BlYCF 17.10

F.E.T.'.
MPF4391
MPF112
MPF102
40673
3N128
2N5248
M PF131
2N4303
2N3958
MFE2000
MFE2001
MFE2008
MFE2009
MFE3002
MMF-5
MFE120
2N3436
2N4416
MFE131

TRIMMER CAPS
small enough to
l it in your watch
3.5-11pf 75c each
or 101$6.00

CHOKE (U252) 2.5mh
150ma 30MHz
21$1.00

PISTON CAPS , .2·10pl
75¢ each or 101$5.50

TRIMMERS 5-80pf
45¢ each or 10f3.5O
or 100/25.00

R.F. TRANSISTORS
2N2857 $1.80
2N2857JAN 2.45
2N2947 17.00
2N3375 7.00
2N3553 1.60
2N3818 6.00
2N3866 1.09
2N3866JAN 2.70
2N2866JANTX 4.43
2N3925 6.00
2N3948 2.00
2N3950 26.25
2N3960 4.70
2N4072 1.70
2N4427 1.09
2N4877 2.57
2N4957 3.50
2N5108 3.90
2N5109 1.55
2N5179 .59
2N5589 4.60
2N5583 5.00
2N5590 6.30
2N5591 10.35
2N6080 5.45
2N6081 8.80
2N6082 10.75
2N6083 12.00
2N6084 13.20
2N6095 10.35
2N6097 19.35
MRF502 .69
MRF8004 .75
$$2548 .75
40280 3.50
40281 10.90
40282 11 .90

$3.99
3.29
3.00
3.50

.50

.43

.36
2.99

.69

.69
3.27
1.50
3.69
3.00
3.29
1.59
.90

3.00
3.00

$90.00
34.00

5.09
5.99
7.95

12.95
9.95

36.95
39.95

4.99
4.99
6.25
6.65
6.00
5.00

15.00
7.95
5.95
4.95

45.00
90.00

300.00
250.00
160.00

35.00

FERRITE BEADS
121$.89 or
l00f$4.00

1N914/1N414B
301$1.00 or
120/$3.00

UG·l095AJU
UG·58/U
UG·3OC/U
UG·27C1U
PL·259
50·239
UG·175
Pl-258
UG-106
UG·177
UG·274/U
UG·4471U
UG-492
UG<306JU
UG-6461U
UG·260BIU
UG·1094/U
UG·701 1U
UG·212C/U

TUBES
3-500Z
572BfTl60L
6146
6146A
6·46W
8llA
811
4CX250B
4CX250R
6K06
6LF6
6L06I6JE6
8950
2E26
3828
4Xl50A
63601A
6939
728912C39
8072
4-400A
8877
PL172
4·1QOOA
4·250A
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Does Your Shiny New Rig Really Have :

"STATE-OF-THE-ART" SELECTIVITY

Only 565 ppd. U.S.A.

Continuously variable
main frequency . ( 250
to 2500 Hz, all modes. )

Continuously variable
main selectivity (to an
incredible 20 Hz! )

Add an Autek.

Q F-I A Active Filter·-'"'-v.:;.'"..A1

For SSB & CW
PATENT PENDING

Ii Iter
QRM

Four main
modes for any
situation .

SUPER-RANGE
Auxiliary Notch re­
jects 80 to 11 ,000 Hz!
Covers signals other
notches can't touch.

l1S VAC supply built­
in. Filter by -passed
when off.

AUTEk pioneer!'CI Tile ACTIVE AUDIO FILTER:
way twlc k in 1912. Tooa v, we ' re s till m a inta ;n,ng mal
..-g•.-,.i"'il '_d....~;p. Our OF·'''' ....OIVec! from
~Iions from IhOuwndsof~. a.,., ...... . s of
_'catiOn to making It>t' " u llim . l e" liI'"," , "10
gimmickS - j us t _ thing ~I ' N ll y " works" lik e
It>t' ed !ooIY5. YOU're in lor. I..... I !

AUl" lille", ll.i~ tl'le ir repuT/ltiOn by USing "
c~ll... INFINITELY V ...RI....LE d"iQn. vet . mUS_
prodo<:liOn (w e wll only ONE MODEL _ 1!'Ie besT)
...... " il .. tremendOuS borg,, ;n . YOU're nof 'imifeel
by .. few f i.1I!<! POSitions . You va ry ute<:li .. ily 100, I .
and va ry fr eQuency 0 ...... the ~tire uwbhp audio
r ange. PEAK CW (or voice) w itt1 an inc rO'dib fe 20 HZ

BANDWIDTH. but .Iso v.r i.Dle .11 ItIt' w.y 10
" 11. 1," Ima<;l ine wll.1 "'e NARROWEST CW
FILTER MADE w ill GO 10 ORM I Reied wIl isl les
w i'" _ mosl ' Ie. ible NOTCH you 've IIelIrd WOCle or
"'''OW , Deplh lO 10 dB LOWPA55 helps YOU c~

w ilh 55a h is s • ..., ",I.ller. Sk irts eKC_to dB. Masl
.bOve I.... tur es _e in lilt' _ I.r QF ,1 ( S<!ot'
e. c~lIenl revi_ in ......r Ch. 1911 OST.I T....~ " AU
trIOde, is moreWIO'Cliv~• .ackb. H'GHPASS mode lor
5511••nda <,jr....1 AUXILIARY NOTCH llS to 60 dB I
lO <,j ive TWO NOTCHES. NOTCtvPEAK, NOTCHI
LOWPASS, or NOTCH/HIGHPASSI If Ih is -.sn'l
convince you . please ASK ON THE AIR . Owners ere
our besf s.l("lmen!

Due 10 cosl . nd panel .Spac.. l in'iI.lions. ....en Ih ..
I.IKI rigs only inc lvOe • Ir.Clion ot til.. OF·IA
IN lures . we rl!'Comm O'fld YOU bu v til.. Des l rill you
can .flord, "'0'fId » .000 .... mor.. , "'en _. OF. IA
• ..., liSlen 10 lilt' improv..men" WORKS WIT H
Y....... . Ken*OOd , Dr.k~. Sw.n, AII.s , T.mpo.
CoIlin$, HNIh. S11, e IC ., A NY R IG !

HOOI<S up in minu les. P I"", in lO your ri9S pi-..
ja ck . or .1I.cll lO spe. ker w ir..... P I"", _ker or
phOnK in lo OF· IA reo r panel j.Ck. Th.I'S il ' F iller
supplies 1 w.ll lOl ill. rOOm. NO baller ies rqd. (+ 12
VDC ll00kup POSs iDht ,1 6'''.S''2''''' . H.ndsome
liO"l ldark <;Ir ..y sty ling Gel yours IOO.y , !

CMOS PROGRAMMABLE KEYER MAKES CW FUN!

Calls CO while you rela x.
Also remembers name, OTH , conte st excha nges.
Record anything you want in seconds!

Model MK-l 599.50 ppd. U.S.A .

Z IP

FLASH! M K-l used 10
set new world's CW
record. A sing le op­
erator worked 3992
DXQSO's & 275 band­
count r ies in only 48
hours ! Get the choice
of champions
AUTEK.

STATE

P INWR,JSh
ppd. v i.

Speedy U PS.

NAME

ADDR ESS

CITY

o OF·IA F iller .IUS.OIl
o MK·I K .....er.1 ",,50
o ME· I E"panderfor MK·I .ISAO (l.CTor... Insl.lIO'd1
o ME·1Owner In$ I.Urd at $30 (sav. I IO)

Add 6S til" in Clllif . Add S3 Neh 10 Canad., H.wail.nd AI.sk• . 12 for
UPS air. Add 115"eh e lsewh«. (shipped .ir).
En closed is $
VISA or Me,

Send to Au tek Research, Box 5127F, Sherman Oaks,
Ca . 91 403.

l--~~~B~NK(;uw~r~S~~~~I ---­

I
I
I
I
I
I
I
I
1
1
I
I
I
I

Box 5127F
Sherman o.ks, ca.
91403

Char a e len. "~y·saver" fNlure
standard,

ThiS " Sla l.. -ot ·II>e-.rl" keyer pl"s·
es De9 inn.n .nd CW " pros" . Iike
DOT AND DA SH MEMORIES. TR IG·
GERED CLOCK. IAMBIC. SELF
COMPLETING. JAM PROOF. S lO
50+ WPM, LATEST CMOS FOR LOW
CURRENT. Buil l ·in monitor. Sp•• k.r.
Widely .d justa ble rone. volu m • . P.r·
IK t w ..ighting.t a ll t imes. No f id d ling
w ilh an . d iuSl m llnl Ih.l vll ries w ith
speed. NEW : DUAL TRANSMITTER
OUTPUTS ke y ANY mod«n (POSf

.... Al00

1-800-854-2003 ext. 842
1-800-522-1500 ext. 842

CAL124 HOURS,] DAYS A WEEK.
Important: Operator can only take your order. For
other information, you must write.

c?lNtell ?2euaeclt

19e.31 h.m rill dirKlly w iThOuI •
b,lIl«y or rel.y . incl ud,ng d ,ff icull ·lO·
key solid SI.I. rigs. nSVAC . ...""Iy
bui ll in, or eonne<:l '·14 VDC lO rear
panel , use w ilh AN Y !»ddlir. 6xJ"",­
S" . Burned in .nd tntrd. SOck~ts for
IC's, Fuliinstruelions

NOW AVAILABLE, '" BIT MEM_
ORY EXPANDER l M E·1) .lIows 16
mns.ges, @ch.rs. & "combine" for
long e r menagn. Pl Ug S Into m.mory
socker of ANY MK·l ..ver mllde. In·
stallS in 10 10 :Ml mins . Full instruc ·
lions. Buy your MK·I now.nd Nsily
itdd m_y I.ter if YOU w iS"1

ORDER WITH CONFIDENCE. NO LONG DELAYS
HERE. We ship 95% of orders from stock. 1 year
limited parts & labor warranty. Try our great
service! VISA & Me Welcome.
Order by mail or call our TOLL FREE order
operator:
NATIONWIDE
CALIF.

Our CI.uic MK·I ShOuld mllke you
_ wily .ny_ -.Id buy .1'1
ordinary k.....er ,~m~yc~ts SO
lillie' Rl!'CordS 4 meuaQO'S. JUSI Soe'lt'(;1
" rK ord :' I. p 1M A. B. C, or D
message. and sl. rl sending . 1 .ny
SP"'d! R l!'Cord over O'd messages as
Nsily . P la yba Ck Dy lapp i"", Ille sam.
bullOO . Each m essage holdS abou l 25
cnerecters {I e llers, num bers!. Tolli l
100 e ha r lie le rs, H.ndy r ..peal s w ilCh
r~.ts m ess.g e for.ver un l il r .....I .
Very u Wf ulfor CO 's . YOU SIT BACK
ANO WAIT FOR A CALLI Anal he r
s wi lch eomDines Two messages for 50
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AZDEN. * NEW! * AZDEN. * NEW! * AZDEN. * NEW! * AZDEN

NOT $550.00

INTRODUCTORY
PRICE

2 METER FM TRANSCEIVER

AZDEN®
REVOLUTIONIZES THE STATE OF THE ART
AWE AND AZDEN. INTRODUCE THE BRILLIANT NEW PCS-2000

MICROCOMPUTER CONTROLLED

l\~\N\
ALSO PeS 2800 10 METER
VERSION WITH THE SAME
BASIC FEATURES COMING IN
NOVEMBER. PRI CE TBA.

COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

• fREQUENCY RANGE: ReceIve and transmIt. 14400 to 147995 MHz, 5Khz
steps + MARS·CAp· alld MULTI PlE OffSET BUilT IN

• All SOUD STATE·CMOS PL DIGITAL SYNTHESIZED.
• SIZE: UNBELIEVABLE! Q!::!!! 6 "' -. 2~· • 9''' " COMPARE'

• MICROCOM PUTER CONTROLLED, All scanning and Irequencv .coonot
tunct.cns are performed by m icrocomputer

• DETACHABL EHEAD: r be ccot-or head may ce seoererec from me eaeno tor use
on Iom,ted spaces arld lor securoty purposes

• SiX·CHANNEl MEMORY, Each memory,s 'e-p<Oi,amm<tble Mef\'lOl"Y 1$
retaIned even ...hen the un,t 1$ turned oH

• MEMORY SCAN: The s,. channe~ may be scanned on ertnee the ··busy- or
''''acanC mode!> for QUIck. l'asy locatIOn 01 an OCCUPIed o. uncccuprec
lrequt"l1CY

• f ULL-BAND SCAN ' All channels may be scanned In either "busy" or "vecant"
mode. ThIS IS espeCIally useful fa. locating .epeater treq uenc.es In an
un 'a m,lI ar e-ea

• IN STANT MEMORY·l RECALL: By pressing a button on th e mtcropbone or front
panel, memory ch annel I may be recalled for immediate use

• MIC·CONTROLLED VOLUME AND SQUELCH_ Volume and squelch can be
adlusted from the mICrophone for ccevemence In mobole ope<aflon

• ACCESSORY OFfSET: PrOVIdes tbree add lt oonitl Offset values +0 4 MHz. + 1
MHz and + 1 6 MHz Other cttsets may also be oblalned

• 2S WAITS OUTPUT: Also!l watt s low power IOf sboetdetence communICatIon
• DIGITAL S/Rf METER: LEOS mcrcate s,gnal strengt h and power octeut. No

mere mecharucat mete. moveme nts to fall apart !
• URGE "'.I NCH LEO DISPLAY: Easy-to read f requency di splay rrumrrxres

-eves-ott.tn e roeo'' t im e
• PUSHBOnON fRE QUENCY CONTROL fROM MIC OR f RONT PANEl: Any

frequt"ncy may be selected by P.esslnll a mIcrophone or front panel SWitch
• SUPERIOR RECEIVER SENSITIVITY: 0 28 uV fOf 2O·dB qUll'tlnll The '>Quelch

sell5,f1v<ty IS supetb. reqUIring less than 0 I uV to open The -ecevee auc.c
Clrcu,ls a.e des'llned and buIlt to e..actlng sQ@'ClfKatoons. rpsult,ng In
uns.urpassed . ecE'l ved-s,gnal Intelllglbollty

• TRUE fM. NOT PHASE MODULATION: TranSm llled audIOquality IS apt,mlled
by tm- same h,gh standard of des,gn and construction as IS found III the
recewer. The rrucroprone ampli f'er and compressIon CIfCUltS offer
IIltelllglbil lty second to none

• OTHER FEATURES: DynamIC Micr ophone, bu ilt III speaker, mob ile mount ing
b'acket. edem al remote speaker lack (head and rad IO) and much. much rnoee
All coeds, plugs, roses. m,C'ophone hanger. etc Included WeIght 6 Ibs

• ACCESSORIES IS'REMOTEC A8LE $29 95 " MARSCAP KIT T8 A PCS&R
A IC POWER SUPPI.Y $49 95 TOUCHTONE MIC KIT $3995

• ORDER NOW TOLL-F REE
88 17 S.W . 129 th Terra ce, M iamI, Flor ida 33 176 Cr""'tca'dhoI6fo,sma~u$<'

Telephone (3051 233-363 1 • Telex: 80-3356 o" toll 'ree ord<>""ll num~'8
"s~ ' '"'' VC'f', ~.,~ 7rn

U,S . DISTRIBUTOR DEA LER INQUIRIES INVITED coO (800)824-1888 00
In ea"""n,a 1800 ~1 7777

" ""sh "'" "'a.. ~' (1lOlll824 7919

AMATEUR-WHOLESALE ELECTRONICS .,.,A21

800

216
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MFJ ENTERPRISES, INC.
BOX 494, MI$$IS$IPf'I STAn. MS 39762

For technical nuormanon. order/repair status, in
Miss., outside continental USA, call 601·323-5869.

CALL TOLL FREE . .. 800·647-1800

Order !rom MFJ I nll try II. 11 not delighted,
return within 30 days for refund (less shipping).

One Yllr unconllltlonal lIuaranlet.
Order youl11oclay. Cal 101 free 800·641·1800.

Charge VISA, Me. Or mail check, money order.
Add $3,00 each for shipping and handling.

'54"
'39"

MFJ-4D4 8044 x: ECONO KEYE" I I $54.115
has adjustable Single paddle. Sil!etone, speaker,
weight tone, volume, speed cOlltrOis. Dot·dash
memories. 8 to 50 WPM. Solid state keying.
2ll3x4 inches. Uses 9 V battery. Switch for
TU NE, OFF, ON. S1OETONE OFF. Jacks lor ell­
temal key, IambiC with squeeze key.

MFJ-40Z ECONO KEYER. $39.95. Paddle,
weight speed COiltrots. nct.easn memories. 8
to 50 WPM. 2ll3ll4 inches. Uses 9 V ballery.
No sidelone and jacks lor ed emal key.

MFJ KEYERS
Uses Curtis 8044 IC. All
have dot·dash memories,
weight control, solid state
keying. RF proof. ~ ""

Tilt MFJ·I0441C Dehl.l.e EIeClronlc Ktyer
sends iambic, automatic. semi-automaliC. manual.
Use squeeze, siogle lever or straight key.

iambic operltlon with squeeze key. Dot-dash
insertion. seml'lutomatic " bug" operltlon pro­
vides automatic dots and manual dashes.

Oot·dnll memory, selt.ccmpjetinq dots and
dashes, jarn.proct spacing, instant start. RF proof.

SoIId·ltate keyfng: grid block, solid state
llm!rs ( ± 300V, - ru ma. + 100 rna. max.]

Front pinel conlroll: linear speed, weight,
tone, volume, lunctiOil swi tch. 8 to 50 WPM.

Welghl conlm! adjusts dot·dash space ra tio:
makes your signal distinctive to penetrate ORM.

Tone control . Speaker. Ideal lor classroom.
FunttiOn 1wlb:1l selects off. 00. semi-automaticl

manual, tune. Tune keys transmitter lor tuning.
Ules 4 c.eetI. 2.5 mm phone jacks lor ellter·

nal power (6-9 VOC). ~tiooaJ AC adaptlll" $7.95.
El gl lId white. wllnllt lides. 6ll2ll6 inches.

Stereo phone jacks lor key, phone jack outputs.
Optional Bencher limbic 'Iddle, $3U5.

Tile MFJ·4DO 8044 IC Econo Keyer is a
reliable. lull feature ecooomy keyer lor squeeze,
single lever or straight key.

Sldeton!. I peaker, volume, speed, internal
weight and tone controls. Pull-to-tune switch.
en.en. Iambic operation. uct.casn memories,
8 to 50 WPM. Uses 9 V battery. 2ll3ll4 inches.

Relable solei I tale keyfng: grid block, cancce
solid state transmitters.

,
,~,. ­-_.....~
'-"'- '"_ ••""'u.'

, C

Ho'" "._ ..._.._­.... -._­­._-­
. ~ ....~.-

NEWI

TOWER
M A STER
014 /root . ....
"'FP ,• •

e.... ·""
"N'

Reguter

'399
COMPLETE
With Hinged
Mount ing Plele
And House Bracket

Our Price

' 3 5 9
'29 Shipping
Anywh ere USA

IIKDKI

SALE $250 0

---_._~.. -
.};; .,; 'kDDD t. \

':1 ·'Y';·';"·.- -ii5 0_.. - ~ _. _0 0 ,_ , _

REG. 129.95

I TWO ANTENNAS I
• FOR THE PRICE OF ONE.

!3KoKi MAX][
1 TWIN ANTENNA

• SUP ER BO LB. 100 M .P.H. BLAC K
MAGNETIC M OUNT

• 'riI WAV E FOR MAX :a:SIG NAL
AND

• 'A WAVE fO R CLOSE·IN A ND
RESTRICTED HEIGHT A REAS

• INSTANT CH ANGE·OVER
• SUPERIO R PERfORMANCE
• STAINLESS STHLSPRING ANDWHIP,

CHROME ON BRASS BASE · CO MPAREI
• COMPLETE WITH 17' COAX

AND CONNECTOR

NEW CDE HAM IV ROTATORS

Reg. 5189.95 Our Price ' 14 9 00

AU Solid SUIte-CMOS Pl digitllll.",d'Ie~zed · No Cryatlols to Buy15KHz .t~ . 144-149
MHz-HUGE ~- lED digital reMIout PLUS MARS·CAP.nd MULTIPLE OfFSET BUILTIN_
. 5 MHz s.nd Covet'ltge - '000 Chlnnels linstBMl of the uSUIll2 MH,IO" MHI-400
10 800 Ch8nnelsl • 4 CHAN N EL RA M rc MEMORY WITH SCANNING AND
AUTO TRA NSM IT . MULTIPLE FREQUENCY OFFSETS. elECTRONIC AUTO
TUNING· TRANSMIT AND RECEIVE . INTERNAL M ULTIPUR POSE TO NE
OSCILLATOR. RrT. RF ATT. DISCRIMINATOR METER · 18 Wan. Output ­
Superior RtteeM' Sensitivity snd Se*:tivity · 15 POLE FILTER. M ON OLITHIC
CRYSTA L FILTER AND AUTOMATIC TUNED RECEIVER FRONT EN D. COMPAREI
• Superb Engineering and Superior Commerc ia ' Avio nic s Grad e QUlIlity and Con ­
struction S liICond to None I I ANY P~ICE .

ORDER NOW TOLL-FREE
Credit Ca rd Holders M ay Use Our To ll Free Ordering Number

ASK FOR OPERATOR 701

(800) 824-7888
IN CALIFORNIA (800) 852-7777

ALASKA and HAWAII (800) 824·7919

COMPARE!! Nothing EI_ Doe.'

FM2016A

.,. ,. M:''''_ - .

SPECIAL
SALE

$2990 0
REG . $369.00

AMATEUR-WHOLESALE ELECTRONICS
a!C 8817 S ,W, 129 Terr. ,..,\21 I:!!C

Miami. Fla. 33176
Tel: (305) 233·3631

SUPERBI
NEW ICOM

IC·701 S

H.F. XCEIVER

Please Call or Write for Special Package Price
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WISPER FANS
This 'an is sup" quiet. ,lIlc ient cooling where low acoushcal disturbance 1&a muat.
5,ze 4.88". 4,88" ~ 1.50", Impedance protected. 50160 Hz 120 valls AC

ONLY SIU5 or 2/S1I.00

HEWLETT PACKARD UHF, VHF, AN D MICROWAVE SIGNAL
GENERATORS AN D SWEEPERS, AND OTHER eQU IPMENT

MODEL 434.0. MODEL 416.0. MODEL 413AR
Cilloriml!lric power miller R.tia mete. DC null .oltmete.

$450.00 $125.00 $11 2.50

36,77777""U
3811778" ....." ....." cecccosrec
3951Ml

""'"" """"""'"" .....,
39703704
39.70&011
3977777B
39&10&&1
39 851&52

" .....""'"""""~ ....
40 037037
40 0740U
0&0 11 1111
40 14814
4O.1M18
~222222

~­
~"'"~ JJJJJ
40 37037
40407407
4O,u......
4048'48
0&051851
0&0.SSS556

~"'"
~"'"eo eeeee
0&0.7'037001
40 740U l
4011177
40 614815
4O&SlM
~ .....
~"""
~"'"occcce
41037037
4111111
43,33333
o oooc
47.48
.. socoo
4\184'66
49,95
so.coce
5345
57.45
59.45
60.45
61.95
6666667
ruoooo
72855
75,185
1666667
6275
aa cooo
...oooc
90633
93.1346
93,535
939353
~ ,

95,35
1066SO
14684
14109
'655

11.2375
11.27
1l.2995
11.3565
II.7OS
11 ,7SO
11755
11805
11855
11,90S

"'"11,96125
11,965
'2.7066li
128666
12.925
'2.93

""13.09
13.102
132155
132455
132745
132845
132945
133045
133145
133245
13 3345
133445
13.:)5.45
13,395
14,315
15.016
15.020
15,036
16391174
16 39' 66
16,51111
16 751M
16.965
17 00925
1101016
17 015
11,065
11,115
11.\65
17215
l7.28O
l7.8110
l7.9065
11.9165
l7.9265
119365
119465
l7.9665
l7. 975
119735
119935
18.290
'8330
19100
20.1
23,25
23,575
259
25.9996\
26,66667
268965
~,

26.958
27.70
2777778
27845
27.9
28,728
a..eeea

'"2893888

" ese".
'"""'""'.nccce
31.11111
3166667
319
32""'"
32.22222
32'
32.

"""'"aa JJJJJ

'"M ""'"34UU
M_

es""'"
'" '''''" ""'"36211SO
36.66661
arccoce
37 2 1 ~

"""37.460
37 77777

" ....
" JJJJJ

eesee
'006.155
6.210
6321458
6,3IlO416
e.a••"
6.361041
6,361666
6382291
6382916
6 364'66
6364791
6.363541
6.3850416
6.421083

'"'"6 4711
6 510
6.537...,
e.sea
6612
66645
6613
sesa

"'''',m
6730S
6,736
6 75125
6753
6.7562
e."'"67712
1177625."""""6.910....
70057
1.15
717333

" ....7.193333

''''''''"zaso
7443
7.45850
74615

"'"74115
7.473
1418SO
7 4615
749850

"7,5015
119850
760150
1.6'
1926667
800789
6075
8.1557 '
8364
8820
68285
8 .837
8.8455
.~

8.6625
8811
&.619500,...
..os
8913!>
..see.m....
90265
s.sca..
93U91
,~.

""""s ses."
"'""'00
"9934375,,,,
""10 ooסס

10 010
10.020
10 021
10040
10 2OllJ3
10 80375
'1 OOסס,
11 13
n 1605

ALL CRYSTALS s.ns

3,1~51olHl
3.158
3.15M
3.1615
31&25
3.166
3.16975
3.177
31&1
3 1825
3.IIM75"..
"""3 20725
32105
32165
3 2175
3 2315
3 23275
32365
323775
3 2385
3.23l1815
' 2J025
3 24
3.2olO25
32405
3241
3 2425
,,~

324&ll~
324\125
324915
3 2515
,~

''''325&125

' '''''''""3261125
3266125
a.asee"
3 271125
3273&25
a.a
3.3315
34Q.t5
3,4115
3,4325
34535
3.4675
34815
ae
3.579S(5,...
3856
a.eo
3.803
a.eo
aeec
3901
a..
3,9166
ccooc
4011
eieeeee
4.19<1
426

"4.51
. 6695
4 6965

"4.7175
47245
47315
4.765
eea
' .000
513125
5 ,139Sll5
5,141911
5.164583,,....,
5426636
5436636
5,4!1ll
548~
54990.-5 515
5.521$
,,~

5.5515....
s.seee
5.574
55&1 5,...
'''''51119
56115

"'"564'5
5 6n 5
5 675

'''''s ess

"5 nos

2 ,HAHZ
242
2,4315
2,U275
2U95
2,45
145M
14&125

"""""2513~,..
2.5&1,""25245
281&,,""2 633 125

""263575

""",...
2847
26S07SO
26545,""""."''''2118575,....
2677
2ll8075,,,.
".""""289575

"'""'"271075
2715
2.716
2 723

"'"2 7315
273225
2732825
a ta
2737
2,73975
2U2125
21425
214.
2.7U5
214475
2148815
V51
21~

VS!>25
2,762315
27735
2776625
276
a.rso
28'4
2817
28225
2835
285
2,8S4
28S4285
2.665,....
26725
2.816675,..,
2.889
2,894
2910
2920,"'''''292~5

""2~375

2945
294&15

'''',...
U73,....
2981,­
2981 Iollil,.....
3001

' '''''3.045
2049
,~

''''3 067
3 0U
3 1125

""3 137
3 131175
3 1435
,,~

3 145
3.1$1

19,2 kHZ
315
31,35
49 110

"&19

"",asc
28S 114".no
I ooסס MHZ."""""...'"......
r r
1163~

171125
1.113125
U8&~

""'''I &1&~
1845125".,,,
""'""""........"
I 801\115
1 11515
1908125

""1\125125

"""32

"",..
"'"""'"l~lSO, coco
20285
2051115
2,125
2128115
2,12~

21315
2 133215
2,I3S05
2,136&25
21425
2, '44625
2'4675
2148815
2,151
2153125
2,15315
2 155
215525
2,151315
2, '595
216315
2, '65815
2,110125
2 11225
2,114315
2,1165
2 11925
2,18415
2 1M15
2 194125
2,201Da3
2208313

""""2210612
2,210613
2.2120&3
2214562
2,214563
2215625
2 211938
2 21975
2ml25
2.n325
U2(l~

"""2 23725

"'"224O~
2241

" ..22475

"'"2211 75,.""
" '"""""""""" '","'"
""2 314

" "2 38725

""2.3968 75

55.15
'55

1020
to 00
'00
'50
0 0
37'

12.00

'95
13,90

ONLY S14.95

MODEL 6188
3.8107.6 GHI
only $499.99

A Mod e' $299.00

MODEL 612A
450 to 1230 MHz

. 1uv 10 .5.... into 50 ohm.
ONLY $499.99

MICROWAVE DIODES
H P. 2835 2.20
MA4882 5,00
M8D lOl 1.89
1.480 102 1,98
1N83 1 8.00
1N 5 711 2.20
lN5712 3. 45

302A with. 29M
Wne Anelyz.r end Sweep Dthe

20 HZ 10 50kHz
5199.00

MURATA CERA MIC FILTERS
Mod.r SFD-4 55D

455 kHz $3.00
Model SFB-4550

455 kHz $2.00
Type: CFM -455E 455 kHz S7.95
Type: SFE·l0.7 10.7 MHz $5.9 5

300 MHZ 16dB MIN.
17.5dB MAX.
50 MHZ a to - l dB l rom 300 MHZ
24 vcue DC at 220ma. MAX

MODEL 6 16 8 /.0.
1.8 to 4.2 GHz
only 5399.00

MODEL 683C
2t04GHZ

ONLY 5299 .00

MODEL 820A
lto 11 GHz
.223V to luw.

S699.99

MC1J03l
MCI461R
MC1469G
MC I55(Xi

M'""""M'''_MCl569R

"""""MC6820P
esra
"""A2716TI

M'"''''''

CARBIDE CIRCUIT BOARD DRILL BITS
Size Pric e Size Price
35 52.15 58 51.85
42 S2.15 59 51.85
47 52.15 60 51.85
49 S2.15 61 51.85
50 S2.t 5 62 51.85
51 S2.15 63 51.85
52 S2.15 64 51.85
53 SU5 65 51.85
54 S1.85 66 Sl .90
55 SU5 1.25 mm Sl .85
56 S1.85 1.45 mm S1.85
57 51.85 3.20 mm 13.58

INTEGRATED CIRCUITS
$2.00 MCI46,JR
6,90 MC I469fl
2.05 MC I56l)G
1.50 MCl 563R

1240 UCl568L
531 MC1590G
8.15 MCI648l
3.82 MCl648P
695 MC68B21P
695 TMS406C
3.95 TM$4024

"95,..

TRW 8ROAD8AND AMPLIFIER MODEL CAMS8
Frequency feSpOrlSe 40 to 300 MHZ
Gain

MDDEl400 DR
Vilcuum lube ,ollme'.r

$19,95

MODEL 6064
SO kHz 10 65 MHz

.1m Y to 3V Inl0 SO ohms
$1 ,000.00

M ODEL TS51 0lU HP608D
10 MHz to 420 MHz

•1V to .5V
5399.95

EIMAC 3-500 Z
Special price - limited quantity

$150.00Ipair
TEKTRON IX
585.0. O~cill oscope

wilh 82 dUill ,r'CII plug·in
DC·fOO MHz S8OO.00

TEKTRON IX
1130 Spectrum An.lyl.' plug-In
925MHz·l0.25GHz $899 .00

2' 6



2300 MHz CONVERTER KIT

TUNNEL DIO DES

Allred Model 6320
S w e e p s ig nal g enerato r

2·4 G HI $339.00

Polorad Mode l 1206
1.95104.20 G Hz

sig nal s o ... rce
$400.00

Model 110 7 3.8 10 8.20
G Hz.s ig n a l genera lor

S55O.oo

NOWONLY$lS.70
$20,6 5

k It "
Molorol. MC' .... , OCP CMOS T_ G_.lor
CMOS Tone Gen.rator ......, 11ll HZ Cryst.lto prOduce s tandard C1u. 1frequency dlll'­
Ing .,gnal. Oirecl ly eompal' tlle WIth 12 kly Cnome<'IC Toocn Tone Pill' KI, lnc l...oes
the lollow ing :
1 Motorola MCU410C P Chip
, PC Board
And all o ther parts for a s sembly
With I MHz crystal

MHZ ELECTRONIC KITS:

Kit ' 2
h lrchlld 'SHIIODC Pr"caler 350MHZ.
95H90OC Pre Sl:. ler dlyldes by to to 350 MHZ. Tnl. kit will take any 35 MHI Counter
10 350 MHZ, Kit Inc ludes the 101l0 ....lng:
1 Fs i.ch lld 95 H90DC Chip
1 2N5179 Trans is tor
2 UG-86IU BNe Conneclors
t PC Boer<!
And . n other PfIrts lor numbly. NOW ONLT"t.1S
Less 951"190 chip $10.95

FETS
3N128 $1 .00
40673 1.39
MP F 10 2 .45
MPF1 21 1.00
MP F 131 1.00

AA NICAOS
Us ed/pun o ...t 0 1 calc ... lato rs
79t each o r $59.0011 00

E.F. J ohn s on t ... be s ocket ' , 22 -<l 27S.()Ol
lo r 3·400Z. 3·500Z. 4·125A. 4·2 5OA, 4 ·400A

S29.95/p. ir

PRICE

S10.OO
10.00",
'",..

TYPE

T0 261A.
T02e6A
lNN30
lN2939,.<395

S 950
.93

16 50
15.95
29.90
12,30
.53
382
3.82

12.30
7• .35
15,. 0

7000
14• .00
3900
12.95
2900
3900
S23
'23,, '"
""193
33 00
9 93

1060
1040
4500

785
121 10
32800
2515
"00
'93

NOW O.... LY 15.15

".....C"" " n ...... .., ,• • • " • • •,
l U " "' " U T ' un .. UOI--"_......~..'" .."n 0lJI""..,-" ..,." "..

4X1SOO
100TH
5128
8 n A

'"....
6 1.6A
61.68

'''96293
6360
6907
6939
7360

"'"00""..8226
8295AJPL112.....
8380AS
.930

TUBES

$5 .00
0>00

225 00
'00

150.00

""6815
80 00

""233 00
" 5.00

" "33"33"1200
.. 00
"'00
70 00

28900
'"'00
400.00
3700

" 26
3·500Z
3·10001
3828
3X2500A3
4.65A
4·125A
4·250A.
4·400A
4·1000A
'300A
. CX26Oll
4CX250F
. CX2300
. CX25(JK
. CX250R
4CX35QA
. CX350FJ
4CXloooA
4CXI5008
. CXl SOOOA
4Xl50 A

CRYSTAL FILTERS: T)'CCI 001·1M&O ..me •• 21HF
10.1MHZ Narrow Banet Cryst.1Filler
3 db bal'ld....;dth 1S1ehl mlnim...m 20 db bandwidth 80khl minimum 40 db bIIndwidtll
1501<111 minim...m. UltIma" 5Odb: Insert ion loss t .Odb M.... . RiPOle 1.Odb M• • CI 0 +
- Spl . RI. 3600 Dnm,.

FAIRCHILD VHF AND UHF PRESCAl£R CHIPS
95H90OC 350MHZ P••scaler Olvloe by t Oil l
95H91DC 350MHZ Prest al er Divide by 516
l lC900C 65QMHZ Presc.ler Div ide by t O/ l 1
ncs ioc 650MHI Prese, ler DIv ide by 516
11C83DC 1GHZ Divide by 2481256 Pr. s c, III
11C70DC 600MHZ Flip/Flop with reset
nceaoc Ee l VCM
llC• • OC pn." Freq ...e ncy Oeteclor (MCM>4 4PIL)
11C2.OC Dual TTL VCM (MC4024PIL)
" C06OC UHF Prese. ler 750MHZ 0 Type Ftlp/F lop
l 1CQ5DC lGHZ COIIn' e' Divide by 4
l1C{11 FC High Speed 0 ....1~ Inpul N()(NOR G.te

"00

.."
' "7."
8,65

15,00
17.50
' 00
'00
'00
2,15
' .00

""2.68
' .23

31 .05
43 .45
2000
10.35

1.1 5
2.90
0...

"' .93..,
.80
' .00

20.10
1.• 4
' .00
300
0."
'00
'00
' .00

10.72
24.30
41.10
28..
' .00
300
'00
' 00

75,00
100 00

10 90
11,90

". 5% "",k:. CMf9" on . 1I blink card• .
•••• ••••••••• •••••••••••••••••••••••••••••••• •: BANK AMfRICARD /VISA/ MASTERCHARGf :
• YOU' tjum[)e' :

(602) 242·303 7l "" go••"",, i
• •

2111 W. Camelback i ,.p'''. l
Phoenix,Arizona 85015: '_""M'_ :

• •• •• •• ••••••• ••••••••••••••• •••• •••••••••••••••••

~".

MMI552
104 1041553
MMl 601
MM1602I2N5842
MMl 601
MM1861
10'110'11869
MM lg,Q

""­""2808
"""'"MMCM918
MMT72
MMT7.
MM12857
MM13960A
MR F2. 5
MR FJOA
MR F420
MR F450A
MR F472
MR F..75
MR F476
MRF502
MRF504
MRF509
MRF511
MRF901
MRF5117
MRF8000I
PT"'"
PHI86 B
PH571A
PT412
p"",
PT....
PT8839
PT9164
PT9190
PT...t
SO I043
S01 118
SOl l 18
SO l 119
TA1993
TA7994
. 0281
40282
..esc

electroll~C~

PC board and assembly inst ructions
$29.95

PC board with 13 chip caps - assembled
$39.95

PC board assembled and tested
$119.95

RF TRANSISTORS
2N5164 ' 00

TYPE PRICE 2N5216 47.50,.,.., ••.l
2Nl561 $15,00 ,.- •.eo
2Nl562 15.00 2N5590 63'
2N1692 15_00 2N5591 10.35
2N1693 15.00 2N5637 20.10
2N2851JAN 2,.5 2N56ol1 ' 0>
2N2876 12.35 2N5642 .."'.2880 2300 ,..... " .38
2N2927 1.00 2N5&oI5 11.00
2N29<'7 17.25 2N51~ 21_00,.- 15.50 2N58oIi2 e.ee
2Nm9 ,0> 2N5849 19.50,.- '00 2N5862 "00
2N3287 '" 2N5913 3.25
2.329' 1.15 2N5122 10,00
2N33Ql " 2N59.2 .6,00

2N3302 1 05 2N59044 1."
2."" 1.48 2N5945 10.90

2N3301 10.50 2N5946 13.20

' .3309 , 0> areoec 5 45

2N35~ U5 2N6081 •.eo
2N381a ' .00 ' .8082 . 0>
2.3868 0.09 ' .8083 11.80
2N3866JAN 2.10 ,.- 13.20

2NJ866,JANTX .., ,.- 5.75

2N392. 3.20 2N6095 ''''2N3925 '00 '.8008 19,]5

2N3921 11.50 2N6097 28.00,.- 2823 2N8138 18,70

2N4012 ' .10 2N6166 "00
2N41 35 2.00 '.6263 1500

2N"2S1 14.60 ' .6266 100 00

2N 4"27 ' .09 2N~39 . 3 . 5

2NU29 1." BFR90 '00
2N44:ll) 20.00 BlV568C 25.00

2N4957 ,.., BlV566CF 25.00

2N4958 '80 HEP181S3O" ' .93
2N4959 2.12 HEPS3002 11.30

2N4916 19.00 HEPS3003 28 88,.- , 0> HEPS3005 9,95

2N5108 3.0> HEPS3006 1990

2N5109 0."
HEPS3001 2• .95

2N5160 33' HEPS3010 11.34

2N5119 ea HEPS5026 ,..
MM 1500 32.20
MM 1550 1000

V' RNa•• Service-5~ pape 2.3 219



600 mHz COUNTER

.. S99%
. 7S.%
.cse
1.t%
, 7.%
. 3,%

-.. - ,,:::;.
•-r;o-" <I' .--

---------­.- ---_ , ~'Y2 e. Q)

10 HI to over 600 mHI
less Ihan 2S mv to 1SO mHI
Ie" Ih..n 150 mv 10 600 mHI
10 ppm. 20-40·C: O.OS ppm/ · C TCXQ crystal
lime base
7 d"il,ts, LED, 0 4 Inch height
SO VAl; to 60 mHI . 10 VAC to 600 mHI
1 megohm, 6 and 60 mHz ranges 50 ohms.
600 mHz range
of 'AA cells. 12 V AC/OC
o 1 see and 1 0 see LEO gal" lIght
Automato<: . all ranges
S"W X1~"H x S'h"O
1 Ib * ,Ih bane"es

Spe<:IIlc;..lIona

Frtquency range
SensItIvIty

P,,*er
Gale
OBelmal POIOt
Sil.
Weight

BOX 4012, ROCHESTER, N.Y. 14610
PHONE ORDERS CALL

(716) 211..s481

The CT- 70 breaks the pr ice barner on Iab Quali l y freq uency coentere.
No longe, do you have 10 eeme for a kil. hail-kit or poor performance,
the el-70 is completely wired and tested, leatures professional
qualit y construction and scec.ncetces. plus is covered by II one year
wa rranty_ Power lor the Cl-70 is pr ovided by four "A A' s ize balleries
or 12 volts, AC or DC. aVililable as options are a niead ballery paCk.
and AC adapter. rnree selectable frequency ranges, eac h With Its
own pre-amp, enable you 10 make acc urate measurements fr om less
Ih an 10 Hz 10 greater than 600 mHz . A ll switches are co- wemenuy
located on the front panel 10. ease ol operat ion, and a single in put
jack eliminates the need 10 change cab les as different ranges are
selec ted. Accurate readings are insured by the use 01 a large 0,4 inch
seven digit LED display, a 1.0 ppm TCXO time base and a handy LED
gale light indicalor

The CT-70 is the answer to all your measurement needs. in the
Ileld, in the lab. or in the ham shack Ord er yours today. exam ine rt fo r
10 days. If you're not com ple tely satis fied , return the uni l for a pr ompt
and courteous refund ,

StabIlIty

D,splay
Inpu t prctececn
lnputlmpedanee

......
CT·70 '.".ed + tesled
CT·70 ~ It term,
AC ..,.pler.
N,c.., PK~ * ,11'1 AC ..,.pt... /C:t\a rgef
TeleSeopic *nip ..nlen.... BNC plug
TIll ball n sembly

220
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• BEHIND THE DIAl- BK7307-By Bob Grove . Get more fun out
of shortwave l istening with this interest ing gu ide to receivers.
antennas, frequencies and interference. $4.95.·
_THE CHALLENGE OF 160-BK7309- is the newest book in the
73lechnicallibrary, dedicated to 160meteroperaling . 5 1Dunn pro­
vides all necessary information to get started on this unique band.
The all-important antenna and ground systems are described in
detail. The in troduction contains interesting photos of Stew
Perry's (the King of 160) shack. This reference is a must lor new
and experienced "Top Band" operators. Price: $4.95.'
_Ie op·AMP COOKBOOK-BK1 028- by Wal ler G. Jung. Covers
not only t he basic theory of th e Ie op amp in great detail , but also
includes over 250 practical circuit applications, l iberall y il ­
lustrated. 592 pages, 5V, x BV" softbound. $12.95.'
_THE POWER SUPPLY HANDBOOK- BK7305- Need a power supply for a gadget YOU 're building? In the POWER SUPPLY HA~D·
BOOK there are dozens ready-to-build, plus detailed steps for designing your own. There are ci rcuits and parts lists for all kinds of
supplies, ranging from simple DC types to highly stable regu lated versions. II you need a circuit to convert a DC voltage to a higher or
lower voltage, turn DC into AC, or AC to DC-then this is the book you need. With more than 400 pages, you should be able to lind just
the circuit you need. Wi thout a doubt one of the best power supply source books available, compiled by the editors of 73. $7.95.·

_ INTRODUCTION TO RTTY-BK7380-A beg inner's gu ide to
rad ioteletype including teletypewriter fundamenta ls , sig nals.
distort ion and RTTY art. You can be a RTTY artist ! A 73 publica­
t ion. $2.00.'
e THE NEW RTTY HANDBOOK- BK7347- is a new edition and
the only up-te-cate RTTY book available. The state of the art has
been changing radically and has made all previous Any books ob­
solete. It has the latest circuits, grea t for the newcomer and expert
alike. $5.95.'
ePROPAGATION WIZARD'S HANDBOOK- BK7302- by J. H.
Nelson. When sunspots riddled the worldwide communications
networks of the 1940's, John Henry Nelson looked to the planets
for an answer. The result was a theory of propagation forecasting
based upon Interplanetary alignment that made the author the
most reliable forecaster in America today. The book provides an
enlightened look at communications past, present, and future, as
well as teaching the art of propagation forecasting . $6.95.'

===~13 TEchNicAL LibRARy= ==

e SSB •. • THE MISUNDERSTOOD MODE- BK7351- by James B.
Wilson. Single Sideband Transmission ... thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio. J. B. Wilson presents several methods of sideband
generation, amply illustrated with charts and schematics, wh ich
will enable the ambit ious reader to construct his own sideband
generator. A must fo r the technically-serious ham. $5.50.'
e SSTV HANDBOOK-BK7354(hardCOver), BK7355(softcover)­
This excellent book te lls all about it, from its history and basics to
th e present state-of-the-art techniques. Con tains chapters on ctr­
cults, monitors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00.'
eWEATHER SATELLITE HANDBOOK-BK7370-Simple equip­

ment and methods for getting qooo pictures Irom the weather
satellite. Antennas, receivers, monitors, facsimi le you can build .
traCk ing, automatic control (you don't even have to be home). Dr.
Taggart WB8DQT.$4.95.·
e 73 DIPOLE AND LONG·WIRE ANTENNAS-BK1016-by Edward M. Noll W3FOJ. This is the first collection of virtually every type of
wire antenna used by amateurs. Includes dimensions, configurations, and detailed construction data for 73 different antenna types.
Appendices describe the construction of noise bridges, line tuners, and data on measuring resonant frequency, velocity factor, and
swr. $5.50. ·

~-=.-----....-

e THE GIANT BOOK OF AMATEUR RADIO ANTENNAS- BK7304
-With the GIANT Book of Amaleur Radio Antennas by your side,
antennas will become the least of your worries. Over 450 pages 01
design ideas, theory and reference data make this book live up to
its title. The 7 chapters cover everything from basic antenna theory
through designs lor DIY accessories, as well as dozens of antenna
designs. Whether planning to build or buy, design or admire, tes t
or enjoy a ham antenna-this Is the book for you. From t he editors
of 73; publ ished by Tab Books. $12.95 Hardback.·
e 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS - BK1 069­
by Edward M. Noll W3FOJ . Describes 73 outerent antennas lor
amateurs . Each design is the result 01 the author's own ex­
periments covering the construct ion of noise bridges and antenna
line tuners, as well as methods for measuring resonant frequency ,
velocity factor, and stanotnc-wave ralios. 160 pages. $5.50.'
e VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Anten­

na Handbook detai ls the theory, design and construct ion of hun­
dreds of dillerent VHF and UHF antennas . . . A practica l book
written for the average amateur who takes joy in build ing. not fu ll
of complex formulas for the design engineer . Packed with
fabulous antenna projects you can build. $4.95.'

Use the order card in the back of this magazine or Itemize your order on a separate piece of paper and ma il to:
73 Radio aooksboo e Peterborough NH 03458 Be sure to include check or detailed c redit card rntormauon .

• Add $1.00 hand ling charge. Note: Prices subject to change on books not published by 73 Magazine,

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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eNOVICE STUDY GUIDE- SG7357- Here is a completely new study
guide and reference book lor the potent ial ham. This is not a cues­

__ lion/answer memorization course. Electronic and radio fundamentals are
presented and explained In an easy-fa-understand fashion, preparing the
beginner lor the Novice exam. Includes the latest FCC amateur regula­
t ions, as well as applicatlon forms. Easily the beet path into the exciting
world of ham radio! $4.95. ·

• GENERAL CLASS STUDY GUIDE- SG7358- A complete theory course
for the prospective General or Technician. This reference explains tran­
s istor, amplifier, and general radio theory, while preparing the Novice for
the " big" ticket. After getting your ticket, you'll use this guide aga in and
again as an electronic relerence source. Not a question/answer guide that
becomes dated when the FCC updates the amateur exams. 55.95.'

• ADVANCED CLASS STUDY GUIDE- SG1081- Aeady to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techn iques are covered in
detail in this eeev-tc-tcncw study guide. Special modes and techniques, such as ATTY, are also treated . An engineering degree is
not necessary to master Advanced theory-try this book before visiting the examiner's office! $5.95.'

• EXTRA CLASS LICENSE STUDY GUIDE- SG1060-Belore going lor your 1 )( 2 call, it pays to be a master of the Extra class
electronic theory. This study l:juide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is
presented . Antennas, transmission lines, swr are discussed, as well as noise, propagation, and specialized communication
techniques.Th is book is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must
be understood before attemptin g the Extra exam. Save yourse lf a return tr ip to the FCC and try the 73 method ttret! $5.95. '

-0-• ·0

• NOVICE THEORY TAPES- CT7300- Startling Learn ing Breakthrough. You 'll be astounded at how
really simple the theory is when you hear it explained on these tapes.Three tapes of theory and one of
questions and answers from the latest Novice exams give you the edge you need to breeze through
your exam. 73 is interested in helping get more amateurs , so we're giving you the complete set 0 1our
tapes for the incredibly low pr ice of ONLY $15.95.·
SCientists have proven that you learn faster by listening than by read ing because you can playa
casset te tape over and over in your spare time-even while you're driving ! You get more and more info
each time you hear it.
You can't progress without sol id fundamentals. These four hour-long tapes give you all t he basics
you'll need to pass the Novice exam easily. You' ll have an understandin9 of the basics which will be
invaluable to you for the rest of you r life! Can you afford to take your NOVice exa m wi thout fi rst l isten­
ing to these tapes? Set of 4-$15.95.·

73 CODE SYSTEM TAPES

SSTV
• SLOW SCAN TELEVISION
TAPE - CT7350-Prize-winnlng
programs from the 73 SSTV
contest. Excellent for Demo!
$5.95.•
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code. """l.lll'..olloc:ltl FCC Slllnd.reI (1'10
other lape '/li e ·... hMld uses lheM II....
dlrds. so meny~ Ilu nk the c:<ldI'
when lhey.re IUdderlIy-undel' prnau'e
- I",c:ed _ ilh cJ1.Irac:t... lenl al 13_pm
lind spaced IOf 5 _ pml. Th ill lape ill not
memoriZabitl. unlik' lhe zany 5 wpm lape.
lIlnc:e lhe code g rouPI are e nl i,eIy rlndom
c:herae:t.... lenl In g'oupS 0 1 live.

" COURAGEOUS"
20 + WP1Il - CT7320- Code ill whll getS
)'OIl when you go IOf the bl,a cteee I~

01<>... 1111 SO emba" ....ing 10 peni<: 001
JUII bec:.luse )'OIl didn'l pr"",r, )'OIlfSell
wllh Ihlll lape. Though thlll II only one
'/IIOI'd lesler. lhe code QfOUPII are SO d llll·
cu lt lhat yOu'll a lmosl ' a ll l lIleep copyl"",
Ihe FCC Slull by c:omp¥llIOn.U_s reporl
Ihll lhoey c:an't believe hOw ellY 20 per
' eilly II with Ih ls la nt l ltlc: one hou, lape.

(

.- -.

Any Four Tep.. For 115.85'­
14.85 E8ch ,-

"GENESIS"
5 WPM - CT73O!l- Th is Is Ihe tleg inn lng
lape for people '/llho do nOI kl'lOwlhe c:oda
at a ll. IIll1knlhem thfOUOh Ihe 26 lett"lI.
10 numbolt'. and necessary PUnc:luat lon,
c:omp'-ta wllh pr",c:hc:e every IIlap 0 1 tlla
way using IM _ e lll bl itz laac:hlng leen.
niq ues. II III l imoll mlrilc:UIou$! fn Ol'"
hou' many peop!e-inc:ludlrog kldll 01 ten
- a,.abIe lomasterlhe code. Tha _01
lea.mlng gl_ c:onlidenc:e 10 beg in.-.s
wI'lO mlghl Olherwlse drop 001 .

"THE STICKLER"
,. WPM_ CTT3O&_ Thill lll the pr. c:l lee
tape for Iha Nemc:e and Tachn lc: lan II·
tenlMll . It II made UP 01o ne SOlid ho ur o f

"THE CANAOIAN'1
to + WPM - CT13 10 - 73 hasn 'l lorgol1en
the Canadian ham il-our 10 WPM lape
prepares you to breez&lhrough yourcoun ·
Iry'sllcenslng nama. uee the ctnee ecee
groups. Ihe ta pe III no t memorizable and .
once mastered. prov ides a margm 0 1sal.
Iy in Iha a C:l ua l te OI lIiluatlon.

UBACK BREAKER"
13+ WP M-CT7313- Code Ilr OUPII
llIaln. al a !)fisk 13 per SO YOU _ Ill be al
_ se wtlan )'OIl en down in Iron! 01 Ilia
lleely..,..t governmanl Inlpae:tor a nd he
lII ans 1MI"<lIng )'Oll pliln IlngUilp8 a l only
13 per. You naed Ih il e.lfa marg ,n 10 0Wlr·
c:oma lhe panic: wh lc:h III u nl_ 1 In Ilia
1"1 s itua lionl, wnen you' ... llpenl you,
money I nd lime 10 lake l he lesl . you' ll
Ihlnk heaven l )'OU had Ihlll bac:k·bfeak lng
tlpe.

"OUTRAGEOUS"
25 + WPM- CT7325- This III Iha tape lor
Ihat sm a ll llroup 01 ov"lch le vlng hams
'/lltlo '/IIouldn I be ccoteotto lI imply sa tis ly
t he code requ lreme nl S 01 the b lra Class
Ilcanse, It' ll the loughes l tlpe we've gOI
a nd we keep a perma nenl h ie 01ha ms...no
hllVe mallleoed It. let ul know '/IIhen you're
up 10 speed a nd _ e ' lI in$C" ba yOur name
in 13'1 CW '"Hall o f Fl me.'·

Use t he order card in the back of this magazine or itemize your order on a separate piece of paper and mail to:
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card informat ion.

' Add $1 .00 handling charge. Note: Prices subject to change on books not published by 73 Magaz ine.

II:nD r.IIC::TnMII:D C::II:DUlrC rAI I ren':n ..



(450 NS RAMSI)

ASSEMBLED AND FULLY
BURNED IN ADD $30

Blank PC Board w/ Documefl18lion
U 9.95

Low Prol ile Socket $ el... 13.5O
Support IC's (TTL & Reg ulators)

S9.75
Bypass CAP's (Dis c & Tantal ums)

$4.50

16K STATIC RAM 55-50 BUSS
PRICE CUTI

1$275 KITI

OK LOW POWER RAM KIT-S 100 BUSS

SALE ~\c~
~ cv~\

Thousands of computer systems rely on th is rugged, wor k
horse , RAM board. Designed for error-tree. NO HASSLE,
systems use.
KIT FEATURES:
t . Doubled sided PC Board w ith sOId-er

mask end silk screen tl Y01JI .Goh:l
plaled contact I,"gers.

2. A ll sockets inclUded.
3. Fully buttered on all address and data

l inea.
4. Phantom is jumper selectabl e to pin

'7.
5. FOUR 7805 regulators Ire prOYided

on card.

OUR
BEST

SELLING
KITI

$59.95
KIT

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

-. ~ 1111 ,.

I _ ~ ,i .• i .i.i.• • • • • •.•.i •••
1 =:- ' " ,8 ' .. ..,

16K STATIC RAM KIT-S 100 BUSS
PRICE CUT I

1$279 KIT I
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•••
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......

...
,.......,
... f OR 250NS.-
:: : ....... ADD $10 _ .
' 0 0 FULLY STATIC •• • • •
,. . FULLY AT DYNAMIC PRICES ••• • •
'" STATIC, AT .••• •"- ....•I.. DYNAMIC PRICES ••••••
••• ••••••
I•. "". _':1~r.:"':~1'~ :::~':, .~<1 ~~~.:~~_ lou< _.,. 41( BlfxU KIT FEATURES: 1. Addressable on 16K Boundaries ::: : : :
.- RAM c"'P (10k. ' ''' 21()2 . .., . ThtI ....... 11"100. 2 ON BOARD BAHII. SElECT C1tc....,., Uses 2114 Static Ram ·.••••••••1
... ....' .Dihty._quahty • • llll t>egoo<l' ~.t l,.. tCt_ 5"'-"1."_ up,o 5 ' ~ on 2
, • • 211. os FUL LY ST ....T IC' W. _ th,•• t... ottl'f ~..... • _ ....

::: ..·O',',·O',OO" 'h.!Hooe....' w.i·
O
· · II _ d lh. 3 us... 2' 1. (. 5ONSf . KS,..'" R..... 3. Runs at Full Speed ·••••1

H . 'or," ebOu' I<>m. yn omic Rom • ON BOARD SELECT"' SLE """' IT STATES •••••
::: Boe, d. he. ing trouble w,t" OM'" end FlOPPY 5 0oubl..,a.d PC Bo••d , w ,' h told.r mas kond FOR SWTPC 4. DOU ble sided PC Board. Solder .••• •

DISC DAIVES WhO _ . Ih_ kind. 01 li lk fCf_l.youl. GOld pleted COnl.Kl. ling"'. , •••••

::: =,~~:;:;~n,~I~il.:"ou~"~:;-;"~~ ~ ~: ::::::,~'~l":~~"':t/=il':''''ed 6800 BUSSI mask and silk screened layout. ::: : ::
:::=c::.~-:'-':==::'~,==...4K.," 8 PHANT~. jumpete<110 PIN 111 Gold fingers. . ..
• •• 9 LOWPOWER_2_TYPICALfrom1he ..
• •• .._.~._ .. o-,n.""" RAM·' Sofne o$ VOll B.- ASSEMBLEOANO 5. All Parts and Sockets inc luded ..

"'ou<com~~O<I '6K_'-I_'''''k y- 10 8 1.,k PC Boatd e-n be populll1e<l .. ..., ' ••••4
::: _IQII But nol ..... TM 21l4 . 1MONLY IOg<cal _~lp.. O••K TESTED _ $30 6. Low Power: Under 2 Amps ·· · · . 4
• •• chooce lor . lroubl. 'r.., I l..",lhtl",.....d OH'9n ••• • • 4

Typical ·••••4::: BLANK PC BOARD W/DATA-S33 ••• • • 4
•• LOW PROFILE SOCKET SET- S12 ASSEMBLED a TESTED- ADD SJO BLANK PC BOAR D- S33 COMPLETE SOCKET SET- S12 .. . ..,
• •• SUPPORT IC'S & CAPS-S19,9S SUPPORT IC'S AN D CAPS-S19.9S ••• • • ,... ....•,... ......
: :: 5-100 ZeD CPU CARD PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! : :::
••• ASSEMBLED AND TESTED! READY TO USE! Over 3 years of :::=
::: designeffortswere requiredtoproducea TRUES-100 Z80CPU FACTORY CLOSE OUT - SPECIAL PURCHASEI ......

::: at a genuinely bargain pri ce! 4 MHZI $15995 #16KRA ::::=
F~TUR ES : $ ..••~

::: • 2 ~4MHZ O,..."O". 16K 5-100 Dynamic Ram Board - 149.9 5 ... . ..
• •• • Generales MWRITE. so no Iront panel required. IPerfect For I :::::
: :: • Jump on reset capabi lity OEM', ORIGINALLY PRICED AT $429 eachl _ ...
••• • 8080 Signals emulated lor S-1OO compatabi lity. • ...
::: .. Top Ouality PCB, Silk Screened . Solder Masked ,Gold Plated Contact We purchased the remaining inventory of PT's popular ::::::
••• Fingers, 16K Ram Board when they recently closed their plant. ::::::
.', LOW POWER - 250NS D ' . h b I Th b d f II ... . ..::: 2114 RAM SALE! on t rmas t e oat ese are ran new, U y tested, ::: : :
: :: 4K STATIC RAM'S. MAJOR BRAND. NEW PARTS. ASSEMBLED and ready to go, All are sold with our ::::::
: :: These are the most sought after 2114's, LOW POWER and standard 90 day limited warranty !! ·•••el

: :: 250NS FAST. S750 ea. or 8 For $55 72 Page Full Manual, Included Free! ::: : ::
. ,. SPECIAL SALE: (w . ........ .". light kl I m ll quan t llln.) ... . ..
'. . . ••••e-t
'... NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. '••••4

:::: Digital Research: Computers TERMS : Alld soc po, 'age, ... pay bllane. O'de~ under S15add15C hand ling :::::1
... . (OF TEXAS) No CO 0 W. accept Visa, lo4..tefC".tge,an d A~lcan E_p'. , cards fe. ••••••
.... RflI . ~ 5'IloT.. Foreig<1 01'-. (e _cept C. n..,. add 2OOlio P&H 90011')1 104....." •••~
;:: :. P .O. Box 401565. GARLAND. TEXAS 75040. (214) 494~1505 8ack Gu..-anlee oftll1 Ilam, ,~: ::::
. ' " ' ~ ..~. " " '" •. • • • . • . • . . • .• I ' " • •• •• • • • ••• • • • • •• • . , . • III " I' " , • •• •• . • . • , . • • • • • •. ••.• •• ' " •• , ••• " • •• ••...', , ............ ,. . , ...~'1........... . ... ·············iillllll·l • Wllillll·:•• illllll··················U1·:::::::::::U·:::··... ~..... ·:J,1:1:.·..; ;::;1;:;;::;;;; ••••••••••• ••••••
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SPECTRONICS. INC.

(312) 848-6777 ~ ..,
BARGAIN

FAVORITES!

$33.95 b
33.95 b
36.95 b

--­_..

$9.~

~'N(o

FROM

$19.~

• •

.-----
,~

ONLY

MocMI A2-GP
WI. 2 Ibs .

ONLY

3 db GAIN
MAGNETIC MOUNT

,_..­
~--

.~ l1-

.-

,

H ~E.'ll \
2.8 dbd GAIN
BASE ANTENNA

~ \

'.maus "W2AU" a.lull

.oo:~ t t S1495
lun 4 t

AH151.3G 144·174 MHz. 3 db gn
AH220.3G 220 MHz. 3 db gn
AH450.5G 4Q6-.512 MHz. 5 db gn.

At last! An Inexpens ive, omm direc tional ,
144 ·1 48 MHz. 1/2 wa ve an tenna, Fits 1 ". "'
mast , 50 ohm im p. A g.ood antenna at a very
auorda bie price,

~€.~\arr('='l",,,..:=,,,5'\·=a==n:=tema="'s'~

Mo6oI1 287
WI. 2.5 II».

An economical a lt ernat ive to dril"ng a hole.
A magnetic ant enna by a name you can
trust a t a low, low pr ice .

---••

Modern techno logy lets you mount a mobile
antenna righl on fh e windO'" Ideal lor
tough insta ll at ions. 3 models avenaore

Model 286 Same but Irunk lid ., .. $15 .95 b

ON GLASS MOBILE ANTENNAS

, _ 11. ll ' . ' '' .. I. ' IolI I .. . C,,",
I " U I'S '" .....IIG . , . ..... .. ' 00' , ......'.....
l fili i " I 1" "111 11 1!I1< .,,"1'" S02J'1 llo.A1.. I ~" PI....
• ' _01'11 f • " " I I , .t....".. Co•• L,", •• , ~
I u .ucn (I"m I.IULIIOI "'".,,,......" ."'" _,Il .1 0,., 000 LU,
• I Ulll l. ",,,, . ,. , ' ''n'l. H.'., '"'''' B. ,,",, ~,..'" " " I '"

"," ''',oil>'' r.."
1 1-II1(11 0l; 1IO . ao. ,..., I...... " .. "" ...n' ..... ' ot......

_ _ Go...
... •• IIlI IT II I tuoo;.n If ' . U .... rllUl fM
I CI ell CI _ . 1I0IIr _ n "'1'1 ' =-uIS If "10\ l Oll_.,.."
c_ •• , _ , , _ 1& .. ,, _ _ ' .. 1&
." .. _ . . .... I I _ , ,.., ';11 .. " _ , _ ..
""" ..... lit .. __ "'_" ..
1.'.1 II.. au IlhI 41 114 15

2 METER ANTENNAS at
BARGAIN PRICES!!

_.-1'_
• ,..1· · ....
-~ ..~ ........ ""'t-

n

r~· , ~·~
.' . .... ...,. - .::...: .

'" 8 ._... ' ..

au FOAM. hi dens braid 50 11. 112.95 e
au FOAM. hi dens b ra id 100 It. 24.00.
RG5IA/U st randed center 50 It .. , 6.95 c
RG58A/U st randed center 100 It . , . . 9,95 d
RGS8 3 11wlPL259 each end , .. , . 3,35 b
RG58 51t wlPL259 each en d , .... 4.39 b
RGS8 50 I t wlPL259 each end , 9.95 e

COPPER WIRE
114 .tr.nded, 100 It Spool. . . .. . . . . . 5.95 c
.14 solidcoppe r enameled 100' . . , , 5.95 c

INSULATORS
Egg Inl. porcelain per pa ir , . , .. , . .99.
DOG BONE, porcelain se t 013 , 1.50 •
HY GAIN '1 55 center insulator 5.95 b
HY GAIN Cycotac end in s per pair .. , 3.95 b
MOSLEY d ipole cen ter insulator . ,, 5.75 '

DIPOLE HEADQUARTERS

CON.ECTORS
PL259 UHF mete. a per pkg 1.59.
50239 UHF female chassis mt 69.
UG175 Adapts AG58to PL259, pkg 2 59.
UG176 Adapt s AG59 to PL259, pkg 2 59.
PL251 UH F double te rnate . .99.
DM·SP UHF double male . 1.69 .
M359 90 degUHF elbow co nn 2.10.
UGS8U BNC m ale l or RG58 1.49.
10M BNC lem ale 1.49.
M3S1l UHF "T" I 3.5connec or , . , •
UG255 UHF female 10 BNC male. , .. 3.49'
UG273 BNC female to UHF male .. , . . 2.45.

ONLY

$4995

IMPROVE YOUR
RECEPTION!

AN o\IIlECO All·
BAND PREAMPf
• 6-160 Me' 8fs
• 20+ dB GiI.n
• low P!'l(;e

AS LOW AS

$737 5

OUR BEST·SELLING MULTI·BAND!
IJEj , l§t4 '[~1 I I 1=

• One halt the length 01conventcna: hall-wave dipoles
• Multi-band , Multi·frequency,
• Maximum emciency - no traps. loadmg COIlS . or stubs
• Fully assembIeG and pre'!un!d - no measuflng . no cultlng
• All weather rat!!! - 1 KW AM . 2 5 KW DN or PEP sse
• Proven pertc marce - more than 10.000 have been delivered
• Permit use ctme lull cacabnnes 01 loday's snano xcvrs
• One leedline tor ecerancn on all bands.

4O·10HDIA 40/20/15/10 Mtrs (36) $73.75 c
8().40HDIA 80/40 MI' bands (69) 77.25 c
75140HDIA 75140 MI' bands (66) 73.75 c
75-10HDIA 75140/20115/10 MI' (66) 89.95 c
8().10HD/A 80/40120/15/10 MI' (691. 94.95 c

NEW from HY·GAIN!
A S2flUsv,lvel TH5DXX 5 EI.

ONLY 10·15.20 Meter
Belm - Rated
Full legal Power
Out put

$22150
TRUCK SHIP ONLY

'99"

A~M".
COU~TU

'011 u..ou.,....

CATALOG SPECIAL­
T101 antenna free!

A $3 .95 value!

• OfrOE HOUIt H., .._"" .' 1 YEAR .......1..
., DIGIT ....tou,. 1 H, ... oIutlon' 12 'tiDe·_,.lion' 1'1 INCH LED '• • D5'11. ...."'bled

_,~ II'. Id,U'''''9.eo ~z. ,,"'" t>a<o. or """'''9 • U~F,_........ one _ coo,_,,, '0 do" OIl ' 1_ '0''''
1ypHot_ TY_Pl.L _ .compul.. ..-.,.......,.
• e<>ro$I""" OOIt. _ -.do<> -'_ ..__

_Kit ..... .&C-I AC~ " ..
H a. .......... :U 5 $1 '1 1 . ""--' UO

EI

If ii 's the ultlmete in p.ddle. your looking
lor m.y w. recommend the Bench.r. II's
limply the nicest on. we',. seen yet.

BY1 padd le wlblack base $39.95 c
BY1 Delulte model wlc hrome base 49.95 c
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HF & VHF BEAMS
and VERTICALS

SPECTRONICS, INC.
loot GMt,.,., 51.. 0 ... ,.... 11I1110I• • ,o304

(312) 848-6777

VERTICAL ANTENNAS
~ T 11I _ I....VO/W. SAVE 110.001

• 40. ' ''''' 10 .... 1_ Ust
• . ide toe"'" ~-.....,. 560 0
• Itt• • H,..a tr . p. • 5
5ell·.upPO" '''O a,nomal oe_'. ''''''''0
... H .. l anl,...na OmnH' .. """ ........' ~'OI '

mane. F• ..,.at> ... u C ' '''00 H'O""O "u.
,~ . _ 'esona~ OII .U ban<l1 l o _ In(II-e
•.." ..,_ pa n..-n r..~I.~~ ..am....
.. 'u m,num COAlff.,..; loon 12" OOub t*"O"p
mn' t>rac" IOI Full C..cumt.......,. com·
1" ..1_ cl.mpi a ' lut..no ",.n ll W"'O'"
, ~ ' bl
III_ IU..VQ / . . 59.95

11I_ ' ....yllW. SAVE 118.00
• .....Iom.'oc toend ... ilc ll'''t list
• Com ple' el , Sel'·$IIpponn"ll 1105.00
• O ,;.Oi_I_.1 p..to..... nc.,,,' _ .,h,p .. , -0 ,,~. ~m'I . ..10 '
",aloe 1.. ,Ie ll,ng $ ban<! e_ b,ltl , F• ..,.·
a bl. l lC '.' 00 f op 'oa<\'''t co,, Ae ,OIl
,II. Dan<! ~tOfmane" .."II 0'" ' .. , n ,""~
.." ,no IOf .ac" Dana (10 I" ' u ol(Il T. ... '~
.. aw ,..."".nc. <)t\ a ll bana . SWFI ot 2 I
0' l.os ..1 D.lIna .00" l o.....,. ' ''' ''''10''
p. n ...... (offa " . ... , <luI, I.. p.,-"", . .. . g lOll
. u ml'" " ' umlnum l.. t" nO ,,, ' u" cor·
e u, m, ,...c.. , COffOloon ' Ianl com·
p' on cl ..mpl al lu b'''O JO'nll Ani ,..... ..
c an be mo" nl .o .. ,, "o ul ou."...." " 2$'
" '0" W"'Il"I 10 1 Ibl
lIIodell.AVl/WI 87.00

2M BASE ANT. PACKAGE

FINCO
The most rugged 6 & 2 meter beams we've
seen yet!!
A 2-10 10 ere. 2M beam S44.95d
A 2·5 5 ere.2M beam, 9.5db gain 27.95 c
A 2-210 ere. 2M dual po larization 46.50.
A82 6&2M antenna on one boom 74.95.
A6-5 5 elemenl 6M beam, lldb 46.50.
"'6-3 3 ere 6M beam, 7db gain 30.00 d
A 1'/. 220MHz 10 ete. 13.8db 32.95 d

H_...,..t '0., "et·
• Cushcrah AR2 Ringo p

South River.
• PFM71 Roof mount.
• Al 25-5P 5' alum maS!. j\
• Lag boilS.
• 50' 8U loam coax. I:
• PL259 coax conn.

S59" i/ · ~
~'

WI.l ' 1M .

..•

t M .ntenne
."Bcitlliet:.

2 MTR DUCKIES
o~ HM-4. 101_ 5/1&" ,32 Itwead F... D

MoIoo olll Mrs !COM 1C21 5 IIloClStaJoOIiid
U SA 17.00
Model M 5. s.n. as~. but ......"
pt-2S9 tor ' 7.00
MocMI HM-m. s.ne, """" TNC ........ ee ­
lof'IOf~l ..05 11'.50

MocMI HM-:n7. s.m.. bul....th 8NC c0n­
nector '-".nahon '12.00

~ Model HM-22I. W<1tl F .~_.oec;""..~ ,~
Willlon,.02ITemPO 111.50

HM-. 101M-I

HM180 2mtr. 3<lb trunk Up ani ....•. 133.50 b
HUt79 zmtr. ace hole mount ant 29.00 b
HM20 2mtr, 3db for marine use 39.00 b
HM178 «OMHz Sdb trunk lip ant 33.00 b
HM115 «OMHz Sdb hole mount ant . 29.00 b
HM224 220MHz 4db trunk lip ant .... 33.50 b

6""'rou art

AVERAGE $HIPPING COST GUIDE
Ie: . ....,__.... • _-_..._-----~--­....-.._.- ' _.._.__...__....__.,11II 11II _ _ ..._.,11II ...

GIVE US A TRY ON YOUR MFJ NEEDS.
MANY TIMES WE CAN GIVE QUICKER
DELIVERY THAN WHEN YOU ORDER
DIRECT,

MFI

CRAMPED "
FOR SPACE?

BN86 senne balun fo r ac. temt rs 115.95 •
155 Cen te r rnsuta tor to r doublet 5.95.
156 End insui. fo r doubl et (pai r) 3.95.
18HT. HyTower 8O-10M vertica l . . 269.95*
18V Economy 80 t ru 10M vertical 29.95 c
12AVQ 20·1 0mfr Irap vertical. 39.95 c
14AVe 40·10mtr trap vertical , 59.95 d
18AVT/WB 8O·10mt r t rap vertical 87.00 d
2BDe Trap doublet fo r 80 & 40mtr 49.95 d
5BDe Trap doublet fo r 80·1Omtrs 89.95 •
TH3Mklll. 3ele20-10tribander . . 189.95.
TH6DXX. 6 ere 20-10M trtbanoer. . 264.85.
TH3 J r 3 ele tnbender (7SOW PEP) .. 149.95.
HY eUAD.,. 2 ere quad 20-10 mtrs . 229.95 *
103BA 3 elemen t 10Mtr beam 64.115.
153BA.,. 3 element tsrmr beam 79.95'
204BA.,. 4 elemenl20mt r beam 214.95.
402BA. 2 element 40 mtr beam 204.95.
64B.,. 4 element 6 meter beam 49.95 b
270 6db f iberglass 2M antenna 49.95 b
203 3 elemenl2 meter yagi 21 .95b
205 5 element 2 meter yagi. 17.95c
208 8 element 2 meier yagi 29.95 c
21414 eremeot z meter yagi 34.95d

4-STV

$7995 NEW ' -OTV
VERTICAL

One setting covers 10 . 15. 20.
40M, Space resnctec or un·
limited, you get top signa l re­
ports. consrsreeucontacts and
complete coverage Add 51n
band wi1h a 751.4 resonator
Use one teecure . any length
Beco.res no sWItchIng or
matching oevcee 15 1blI

SF-2

$995 " BUCK·BUSTER"
SF-2 ANTENNA

Fits all Hustler oenoe mobile
mounts . 3/8" ..24 base 5/8" '- ,/
wave two meters 3 4clbga m -;:: .....
SWR at resonance : adl to
1,5 : 1 or better Bandwidth ' 6
MHz. 2 ,1 or better SWR 100
walls mall .

MOl Mobile mast 122.95 e
M02 Mobile mast 22.95 c
RM10 10 Meter resonator 6.95 b
RM15 15 meter resonato r 7.95 b
RM20 20 Meter resonator 8.95 b
RM40 40 Meter resonator 14.95 b
RM75 75 Meter resonator 18.95 b
RMBO 80 Meter resonator _ 17.95 b
RM10S 10M resonator 2KW PEP 11 .95 b
RM1SS 15M resonator 2KW PEP 12.95 b
RM20S 20M resonator 2KW PEP 13.95 b
RM40S 40M resonator 2KW PEP •... 18.85 b
RM75S 75M resonator 2KW PEP •... 31 .95 b
RMaoS 80M resonator 2KW PEP 31 .95b
COl44 5.2db 2mtr ant I,. 11 24 stud 21.95 b
C0T144 Same but trunk lip mount 42.95 c
SF2 Jdb 2mtr ant "' . x 24 stud 9.95 b
SF220 Jdti 220MHz ant "' . x24 stud .. 11 .95 b
4BTV 40-10mtr vertical 79.85.
O&-1442mtr base ant Gdb . . . • . . . . . . • 79.95d
BM1 Bumper mount 'I, II 24 thread 15.95d
RSS2 Mobile resonator spring 5.95.
QD1 Quick d isconnect". II 24 16.95.

_..._._---_._.. ,...~ .._._...-- ---­... _.. ..._.-
~-- , .. ._..... ,.,.... . ' -......... ._ _-••

AR2 zmeter Ringo base ant .....• . . $24.95 b
ARX2 2mtr Ringo Aanger base ant . . 39.95 c
AR220 220MHz Ringo base ani 24.95 b
ARX220 220MHz Ringo Aanger 39.95 e
AR450 UHF Ringo base ant . .•. . ... . 24.95 b
ARX4SO UHF Ringo Ranger bS8 ant. 31.SSc
AR86 meter Ringo base ant 38.95 e
ARX2K Adapts 2M Ringo to Ranger . 18.95 b
A147·44 ere 2M FM beam ant ... •... 24.95 b
A147·11 11 ele 2M FM beam 36.95 c
A147.20T 10 ere 2M vert/harz twist 82.95 d
A144-7 7 ere 2M CW/SSB beam 28.95 c
A144.11 11 ere 2M CW/SSB beam 38.95 d
A144-10T 10 ere Twist OSCAR ant 42.95 e
A144-20T 20 ere Twist OSCAR ant 82.95 d
A220-7 7 ere 220M Hz beam 28.95 c
A220-111 1 ere 220MHz beam 34.95c
A449-8 6 ere UHF FM beam 24.95 e
A449-11 11 ele UHF beam 34.95 e
A432.11 11eI432MHz SSB/CW beam 34.95 c
AFM4D 144·1 48MHz Four Pole 89.95 c
AFM24D 220MHz Four Pole 64.95 c
AFM44D 435-450MHz Four Pole 64.95 e
ASQ.2 2M sqcarc horlz ant 19.95 b
LAe-1 ccex lightning arrester 4.95.
LAC2. ccex lightning arrester 4.95.
ATB34 * 4 ere 2O-10mtr beam 219.95.
ATV3 2O-10mtr trap vert ical 49.95.
ATV4 4O-10mtr trap verucai. . . 89.85.
ATV5 8O-10mtr trap vert ical . . . . . 89.95.
A» 33 erement e meter beam 39.95 d
A»5 5 element 6 meter beam 59.95.
A28.3 * 3 element 10 meier beam .. 69.95 ..
A432.20T 432MHz 20 ere twist 59.95 d
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BK Econoram IIA ~'OO $149 $179 $219
12K Econoram X ~'OO $529 $64' $789
24K Econoram XII 5-100 111 $529 $419 $519
16K Econoram XIV 5-100 121 $289 $149 $448
16K Memory Expansion 131 $87.20 nJa nJa
~,~

111 84InIl~ l>OIil'O - 2 onoePl!flOl!nt Dank$ 4IO(J~ on B_ Doun!l¥Je's
'21 E~ iOOrew"ll 124 iOOr~~
')1 ChIll set e.P4InOS me~ Ih bOlo ShK11-80, "PIlle. 4InO U IOY SOte.I"i
~~

··esc lXWOIo ¥e 0UillIf1l!O UnQl!f our I\Jgf>.rek4iDllll[Y Cl!rtIflecl S..-stenl COmpo.
nenl progt¥n 1200 nour Dum-on. rl!PIilC~ in l!VI!'nC Of f.Jolurl' wlthon, 'tl!. Of
onvoote ~I!I

" •• AND DON'T FORGET OUR
MEMORIES!

All ou r memory ncaros are fu lly seanc. zip along With 4 or 5 MHZ
systems, mciuce a 1 veer limited warranty, and are available in 3
different configurat ions (unklt for low er costs, assembled and
tested , or esc·· J. Here are just some selections from our roster Of
14 Econorams'- ...

~ Buu & NoI:~ Unlllt A$SITl esc"

.-aI\ HICiH·PERFORMANCE
,,~..- 5-100 MOTHERBOARDS

19 slot: $174 unkit-, $214 355m
12 slot: $129 unktt-, $169 355m

6 slot: $89 unklt", $129 355m
· "Unll ta."~ eoge connectors 4InO Cermir1OltiOr'l resrstors~ In
Pl«l! tor U5y -.-ntllV

These 3rd generation momereoaros are shielded, terminated.
and designed to wort with the latest 5 and 10 MH2 CPUs coming
on line. Fits in COdboUt, Vector , lMSAl, TEl, and sim ilar encicsures.
These high Quality crococts are a welcome addition to any
system - or the start of a great one.

5-100 machines are flexib le, professional level svstems
that are easy to upgrade, modIfY, and adaPt to specific ap­
p lications. Over the years the 5-100 buss has proven to be
t h e Ideal choice for commercial, Industrial, and screntrnc
app lica t ions.

we're expanding the options for 5-100 svstems by using
the exper ience we've acquIred In the past, mixing In the
best technology Offered by the present, and building prOd­
ucts f or the fu ture ... ereeucts that meet, and Often ex­
ceee. the demands Of the new wave Of 5-100 profesSIonal
users, For exam p le , , ,

2S "Interfacer" 5-100 1/0 BOard
$189 unklt, $249 assm, $324 CSC**

Dual seri al POrt with 2 full duplex parallel POrts for R5·232 naoc­
shake. Crystal nmecese. Baud rates UP to 19.2 saauc selectable
f or each port, much more.

NEW! 5-100 "Memory Manager"
Board $59 kit, $85 assrn, $100 CSC**

Add bank select and extended eocressmc to Older 5-100
machines - boost memory capacity beyond 641( UP to 'h
megatlytel use our new extended addressing memory boards, or
retrofit exist ing memories that have phantom or extra cuanner
lines

".~\ 3P;1~~~~,:g~~~ II"
$189 unklt, $249 assm, $324 CSC**

Incorporates 1 channel of serial 1/ 0 (w ith all the f eatures of a
port from the 25 -meerracer-i along w ith 3 full dup lex parallel
ports with attention/enable/strobe bits for eecn parallel port
ana Individual Interrupts, The versatility of eacn port contributes
to a very versatile, and extremely flexible. I/O board ,

TIltMS: Coil r~ ~o Ux _ s .,.. f(O" snopp",..,. 1'X£l!'$S relunQl!O
ViS... • ...xcere"41rgl'· ('11 our 24 " ou r cruer aM~ , C
lenl S6Hl6J6 COD OK Wlm <trl!l!t iOOrl!'$S f(O" UPS Pnc~ gooo
CN"Ou9" CCWl!f monc" Of "-lIM, TNink$ for \'OUr __

GODBOUT ELECTRONICS
Bldg. 125, Oakland Airport. CA 9461"

•••• CATALOC: This aclls way too stNIli to ~II V'OU a ll
me mlngsvou floHG to know about our procIUoC;t$, iln<l whV
we fHl th'"V'~ SKonCl to none In me l>uSl~ . seee for
our frw ~Ulog toaav ,

The original hefty 12Vsupply, and still going strong
... one look at the specs will tell you why this has
been our longest·runnlng kit . Handles SA continuous,
anc 12A!II with a 50% duty cycle. Features foldback
current limiting, crowbar overvonace protection, RF
suppression. adjustable output 11·14V, neavv-outv
custom wound transformer, and much more.

Applications? This supply powers mobile trans­
ceivers (ham or C8l In the home, as well as other
automouvernome accessories (tape players, raotos.
TVs. etc.r. It also makes an excellent bench supply, or
can power ouncnes of flOPPY disc drives.

Assembly Is about as simple as we can make It: All
parts, except for transformer /power orooes/nner
capacitors mount directly on the circuit board ­
Including power transistors and heat sinks,

ThiS suppty is available from StOCk, Please mcrooe
extra Postage f or thiS kit. as the transformer adds
Quite a bit of ship ping weight.

Here Is a ClOCk mcoete designed scececanv tor
monneapplicatiOns.No eKtemalnmeeese necessary;
a DUllt·in nmeease. accurate to .OHt.. crovioes the
timino accuracy you neec. We eorrc use was.n-out
prone LED displays. either; instead. you get
clue/green ncurescene readouts tnat are as beau­
tiful as they are readable. NO time consuming,
tedious assemmv. JUSt add two t ime setting
swncnes. attach 11V DC. and voure reeev to s c
roroer OUf matching case mennonee eerow for oil
truly prOfesslonal toolO. Additio nally. OUf accnce­
nons sheet tells you now to take rraomurn advan­
tage Of this mccoie In moeue Situations, inCluding
how t o hOOk up the disPlav So... that it d ims at n ight,
and blanks to conserve power when me ignition is
off.

Also available; MatChing case With mounting naro­
ware, anc an OPt ical f ilt er that brings our rne best in
t he CLOCk reaccuts. for 55,95.

TnISClOCk IS net only an excellent addition to your
car, van. boat o r home, nut also makes a great gift.
Order now - you II have it ready t o go in plenty Of
time f or holiday giving

12 VOLT, 8 AMP POWER
SUPPLY KIT $44.50

prime products
at popular prices ~Oq

MA1003 CLOCK NEW 5-100 COMPUTER
MODULE $16.50 PRODUCTS!
MATCHING CASE $5.95
5PECIALI CLOCK & CASE

COMBINATION $19.95

".~\~~~"o\)i01-\~efe\
At laSt - a high Quality, indlKtrial araoe home for

your comp ut er. InCludes power SUPPly. u-se for
enner desk or rack mount. Check your local corn­
outer store for details, or Write us direct , .. th is is a
croouct that has been needed tor a long time. and
we re flllmg that need in style.
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ULTRA·VIOLf T
PR ODUCTS, INC,

8
Micro­

Miniature
Joystick

CAS-6
$14.95

(Cne ond 6 <:assents)

SUP 'R' MOO II
UHF Chenn.133 TV Interlace Unil KII

Wltlo Band 9iW 0< Color Sy5ll!m
* eon..'" TV lO V,deo DiSDlaY lor

home COfTllIut.rs , CCTV camero , ­
Ajlplo II, wtH1<s wi!h l)omeco Daz·
zlot, SOloW. IAs.80. ChiJ......

"MOO II is pretuno<l 10 Cfla""" 33
IUHfl.

"Inclutles comal cab" and antenoa
t,>I1S1ormo,

$29.95 Kit

~
e

MOO II

TRS-80
16K Conversion Kit

"' ~"'v" ~' ,"...·~· · · ' I -, '.: ~ ' -' \.. ... . ..... .n- -n .-: . 1.._.- .._. .

. 2 el;l(:h lOOK pots {Linear Taper)
• Printed Circuit Board Mount
• Size: 1" x 1-3/16" x 1-3/16"

Micro-Miniature JOY5tick . . . .$4.95

Expand your 4K TRS-SO System to 16K. Kit
comes complete with:
• 8 each UPD416-1 (1 6K Dynamic Ramsj 250N$
• DOCUm<lOlation for oon.ersion

TRS-16K $75.00
COMPUTER CASSETIES

• S EACH 15 MINUT£ HIGH
QUAlIT'i C·15 CASSffiES

• PlASTIC CASE INCLUDEO
12 CASSffiECAPACITY

• p\,[)()ITIOAAL CASSETTES
AV~IL.Io8lE #(; -15-:$2 95 • •

_ ,._ .

EPROM Erasing L.amp
. E' 2708, 2716. 1702A. 52(1'0. 5_0. ..0.
. E' up '" 4 chip...I'hlft 20 m."......
. ... 1"' " '" ox"'...' ,,' " no 1_
. _ ;. , ""nO , 1••01 ,If- . ' Im i_ o......, build.....
' Bu '''-;" .. f ..V lo<. ,. _om UV ' Kpo "" •
.COm...... _ _ tv 7-5/8" K2·7/8" . 2"
' COmp'_ ..~~ holdl"", to' v ' 0 ' 4 .hlp<

UVS·l lE. .... . . • • • • • , . . .. •• $69.95

IDEAL FDR TRS 80 CASsm ECDNTRDLLER

... .."41 ' .. ' .. ~_"'_ "' ..._-... ---_ _"... ._"""
__",_",_ --_""'WM OO • . In-, ..."""' ''''''''_ _------=, - ....,-_""'" _, ..__ 1"'--- ,

.R _....' ' ._ r-.."""~__
- - 1__••_ , _20:1> ", '" _ ="' .... """

, _ _ ~ , . ,__· .....1_· 10/0_,
",.-. .... -"'_ .= -___ .. _ 00 _

........-,\_ -- ......-,.-__....._ ,_,_ ",",,,,..._~'<O....,_..
- "'--''''''''' "'''''''''''_ _ ". 0$-= .. .0 1_ .,,"', "' -_1

- '''.''',--,""......... ....<Ii "'_"" _, ,. Of ..- """"- _-_ ... , vow_~, ...._ e-.. ",,_.. _

_........_­-_.
$139.95",,",•

The Incredible

"Pennywhlstle 103"

".".••
••,......"
". 1-::==7::=~===-::-::-::-=::===:::'-l'",.,.
"",.,.
.",.

In"'.• oo

.....,.
,It IllI

I '"•,.
'",.,.
••,...,...

H.",.
••
'"••,.
••

••,......

...

JE2D5

AOAPTER BOARD
- Ad,pts ttl JE20U­
:l:.5V•.t.9V.nd .t.12V

·DC /DC ••nyO,.. , .. /
HV I".u.

' T., •• 4 . 1 hl ·,p••4
''';10'' '''1 XMFR

·Sh." . 1..... 'o....I. n
·PC B•• .•on."••h."
·" .... V-b • • • '0 JE200
b ••,4

.S;... , W'x2"x 9/16"h

$12.95
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"",,,­"'N"'II:!""~.

~.

,oo­,-­,-,"''''
~.-,".
~,

~,..
,."..
'0 .310<"."

DI GITAL.
TH ERMOMETER KIT

JE610 ... .$79.95
52·KIY Keybolrd only •• $34.95

FEATURES.
. 60 Kay, .._ . .. ,ho lull 128 cIuI,·

ac....... up""," .nd~ .,... ASCI'
~

• Fully bulfo<..t
. 2 u_-dofino • • y.......;d... I••

... "om ,ppU"".oo
..eo". ,~ 10< "_, ... O"ly

• Ipho< .
• Utlll 2378 100 .1,,1 ..........
.... on'. ,.....""'tv d11f1

. Ou, ...... d """'''' compoU"" wl,h
TTLIOTL Of MOS '....." OV'

.. h .. ;"_0<;,.. w;th 0 18·pln '""
.. I B-. ln lid.. oonnod.'

JE300 $39.95
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ELECTRONICS

•

· llM. ...MaoBK.H_oin. pro._
+pc -.. ... ,.."....Ion
' P. .. Id" . >0';. 1 .mp

e 8 ..1..
'Con ....ply " .... !.SV.

:!oIlV . nO 1;12" .. ittI
JE20S Adlpt..

· I n ol " ".
" ...w lII In.uuo"'.'"

'S'<" ,~.. KS...:r·H

~"':l I -... .

PHO NE
DRDERS

WELCOME
(415) 592·8097

MAIL ORDER ELECTRONICS _ WOR LDW11JE
102 1 HOWARD AVENUE. SAN CARL OS. CA 114070

ADVERTISED PRICES GOOD TH RU NOVEMBER

.,.. , ..

JE600 HEXADECIMAL.
ENCODER KIT

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

52-Key ASCII Encoder Keyboard Kit

$10.00 "In. 0.. .. _ U.S. Fofld, Only Spot: Shoo.. _ 2S4'
Colil_R.... . " " Add 6% So'" T.. 1980 Co..1og A•• ilab.. _ Sofld '1~ ... mp
......_ _ Add 51' .. lu ,SI 'ft""O""" III _ ,..1

Tho J~610 82-K.VAse'l Eft K._..
Kit bo I"torl_ ;"'0 o.m-
"" 01. Th . JU 10 Kit 0.01-p.... ..,.h on 1...........1. 1 • ..
_""" -"blV 182 • .,..). IC·. , _ ...
"""_"" , . 1o<t, ,,,,lo ..01.......... and °
.oub"-...Nd ",i"toO ..ifi"", __ Tho
• .,.b_ .......bl. ,*"ul +5V e 1SOmA
"'. _ 1 2V e lOmA ,.... " hon.

JE200 $14.95

REGULATED POWER SUPPLY I.EBi
JE200 5V · ' AMP JE205

POWER SUPPL.V

­."."."m.
~
~

••m,
~

~

m'
~

...,UOIII -·'''' ... "''''''' ......... """,­--• 1 ""', ""'" ' ''' . .. .... ...., . ----• -."" <"<'" ....- ... .. "••. "0-.. '", .."'". ,.., __ _.'1.-
' 1:,......_

•""" .,we ....... "'_.....
FUll. 3 elf I-AlCHEO 0Il1I'UT- 19 ~!Y6O-'RD'". ..""'f.,.. _ ...._..,._

.... _ .. _ _ "'"'1'

"""""" ,,,,,._ ""'... "-
1"- _ '- - "" -..""'"-"' ""-... .,"""" ...-... "" _.......~""""
JE600 .... . • • • • . . . . • $59.95
H._I""" K. y"" Oftl • . . . • • . _$1•.95

.­.­..­..­-,.
U"";"l!<
~,

."=
~

=,.,--=..',''so,,,
u.u.
$1.76

...
I r~l :
~

$19.98

JE900 $39.95

CONNECTORS
25 an-n Su bminialu«l

• a"o'" ,aoo n, . oo~ ~_ • • 'n _
od• • ' .

• u_ S3'. <I." 0"'"
• S- Itoh.. 'Of hou". ~,nu,,,.M no'. ~Od.,

. H,,_ " '''. ".w" " to ' O ,,_
• S.mu,. .... w. 'nu, ....
." ~ "AC 0 . . .." • •. " 0' 2' h,. 0..,. ' 10 .
" n" , .u ,o~.onon". . . .. "
w'" "••"'.'''''''f•S',. , 8'... . '-1/8" . ,,,••

Digital Stopwatch Kit

-
, , " ".

Transistor Checker
_ Com P...·,y *I -_ eon.,., Opo _

Tho AS I T'''''' ',H' ' n ""k. , "<",,."'" Q' <""">;00 0 ",roo ,. n.. 0 '
"on,," ", t,,,,,•. ' ''"'' " In , '.cu;'· '
0' o ut o' <;'"~,,_ To OPO'''' ,
. Im p ,v " ' " 0 tho ,,.n.lo1m '0 ...
e" "" . ... Into ,no " on, " ono'
......t. 0 ' oon"..,'" w;,., , no .IH­

..'", ,II" ,." "0'" """ ,...".
Tho U"It ...., . on d . u , ,,m ot,..IIv
•_,;" .. 'ow, "'o<I 'um 1M h i ..·
po w ", PNP ,nd NON ,,.n.'",,,," ,
S I, . , 3"" • 6><" . 2"

~
"C# eel/In ,,,,,," "". ;ocI~,

It SA,LlI
c 'Trans.Check S 19.95 ea.

JE701

OMon COJl'fBOL
TllARSMI'r'fllB. 3: UCIIVIB

• u .. '0'.''''"'" Cnl.• ........ 'h,u ••"0'.·""" ..-c. Bo.,.
• LEo ~ ""'" I' '' )
• T' mo, '0 ~ m 'n , 1'>,1'> YO. W"" ou'O '",.,
• Qu.'" ,,, .,,, 0••" . " "

• 11,,_ "op..o"""'" . no.""",••_0 ... ' • • p'"
(.ummu''''vo) ~ 1Iyl. , ("0"""".' 11m '...,)

• ",• • ! p.n"" 0'''0'10,
• S"", ... ... ,.,." >: _....

6-Di9it Clock Kit $19.95

4·Digit ClOCk Kit

JE747 $29.95

• ~ou, .....··nt, .n.'''0 _3(10"", .
oOmmOO.n,,~••"..,••,

• u.o, "' ....." <1<><" ,hi"•"..,,""••'0' nou". m'ou'" .0. nO'~ 'U,,<t.O. ,•Hou.....,,, ......0'. '0 " ,...
• "mu'.'''' ..,,"u, <I"
· \J ' \<A C _ , ..,o.
. 12 0' " IIOu' 0" " " 00
• ' n" uo" ' Uoom••n.,,". <0.. . n. ...U '".".,m.,
• Sl' .' ... . , .. >: , ..

Pin No.
DB25P -4-P
OB25P-4 -S
OB25S-l -S

.,~. _. »-,,-_ ..

._ ",~ ,_ _ .~ M'

·'_M_'. "~_" ~·

" -"--"~~-'­_ <M_
. ,._ ' • •'.~mM._.._.

DB 2S Series Cables
Cible ungth Con.-Io,. "'Ie.

4f1 2·0P25P $15 95 .._
4 f l 1-0P25PiHSS $16.95 ..
4ft 2-0P25S $11 95 ••

Dip Jumpers
OJ14 -1 ' " 1-14 Pin $1.59 ..
OJI6· ' 1 ft l -16Pin 119 ..
OJ24-1 1 ft 1·24 Pin 2.79 ..,
OJ I4· j.1 4 1 ~ 2-14 l'i" 2.19 ..
OJI6·H6 1 ft 2· 1S Pin 3.19 ..
OJ24-1-24 1 ft 2·24 Pin 4,95 N
f<o eo_ eo.~. & _ _s.. ,j,\IIOfCllllll eo..1 I.. .... . 1

• e,;oI>' ...," n" , ~"",.v
• _u.n,I.' " , ' 0'0 .
" 12 0' " M"' o "on
• E>: " u~ '"m'o"m 0'" (0 ''''"'
• ......" " ;" n" '0' IIOU" , m'nu, .. " II",. fu"o"on'
• ,. o'u " oom"".'n" . 0 " , ..n"o,m..
• $'''' 1'" ' I", I"

Jumbo 6·Digit Clock Kit

Custom Cab es & umpers

'~W", i}¥:,
( " ", 1,;'
S ~ \;r

DB25P (11$ pOet"'od) PlUG (Meets AS232)
08255 SOCKE'l (Moot! AS232)
OB51226 -' caD!o Om, tor 0825P o 08255

PRINTED CIRCUIT EDGE ·CARD I..;:;;~~~~~;~~::=,.~illil~;-::~~~:=-_j~,.. _ ... ....__""""'" _ ,.. D'.., .•,. " ""'"
'5f.lO SE PINS ISoMa, E, .I. , I " ,95
, 8f.l6 SE PINS ISold., E,oIot l '2 .49
22/4<1 SE PINS ISold.. E"'ot l U.95
22144 WW P INS IWi,. 1'1 , ..,1 $3.95
SO/lOO WW PINS IWi,. 1"1' 11'1 ABSI ·' $6 ,9 5
(.\ 2SS<*: '.....1
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ASSOCIATED RADIO
913-381-5900
8012 CONSER BOX 4 3 27
OVERLANO PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE - BUV - SELL
GOT YOUR BEST OEAL? THEN CALL US AT

813-381 -5800 - NO TRADE? ASK FOR EXT. 1 2

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.



READOUT
T. .. """" 0-&" 01 .. ,.<1.
COMMON C"'THODE, d......
,","",,",,",,' t.. ..._ "'.
Loft ......... ! V • 8 ..;I...
.......L Jlod.
Cot. .. ucuun

" S KINNY·TRIMS "
POTENTIOMETERS.11· .......r 8'..100'''''' .., .. ~'u ...

dr"" .diu....."..-.1 0.&
w.u .. ,,~,., _ _ to"" , PC :
....... OIlKII n CAT. 110, _ nLUt I

AUDIO/COMPUTER
STEREO CASSETTE

DECK

--­MPX
11l1lEII/

AMPLJFJDI
.='~__ ......1.... " ..,..,,-

STEIID

LED
WATCH GUTS

,_., .1 ~9.. ,_."C.,..... •
U "UI. UC c... .... l XilIU..

te········.........•.....•
: POLY PAKS®'
• P.O. !lOll: ..,. "II :

:
• SO. LVHH~ MA •

OINO • •
• r ••".. , Add Poo!-a e •,. PIt""., 161 7J U,5.L28 -.'.11, Net 3(1 •

: a.te•., 16 ·18 Del Carmine Sl :
• MINIMUM ORDER:" W.k~(jeld M" : '
' .•.....•..........•..~...

----BH.
~-;:

---

ONE ARM
BANDIT MIKES

J.~ ~~~~~LEL
"" " "...~ DIGITAL
~t PRINTER
~

~~-l.,,.--Nowon~995
Th_ ""'q.o f..,_ _ " _ .
............ '" Ilo. 001 d , Ie for
. . .....to 1 _l • • d "" _ Old
..., r.." EA." "bool to I~ -'lioIo.
11"11_ 1-7~' _ . """"I .............. Old duol
...... .1_, hi,,,.. "'"",""" po",IIo' .........poi,,,,,,, 1"'" copIoo. P'-;.' 110.., J Ii PO'
-...d, 0,.. " ' :n .. .. VDC, Co ..
oriliDol...,., {..nor .."..8_.1-112" . 3-11B....
I ·'II!" lO' . I,..

T.Ilo .... IIo..=·· 01 ......~ .. _ rV
will< H,--o.lo'. 0D0 Ilaadit Mou. ONlOrr.
VO"U WE, aQ1IE1.CH, CH...NNEI. Ul.lI:CTOR,
apUJU:R, DIGIT DlaPI.A Y 11 __
_ '!J _ n do ~...
~"" ft ..~, __
eoblo,~ t.. _ .. , OJ '''' 01....'&;., , \I". W, 110: __

..- ,.,.10>, u,·~~ I' VDC .........._
U W IlWS. (lW " ' Inom:lO-tO Il lu. rHD,ou.
.W • 1 Klu, ou- ,., """wk, "'"" 90$1"'1'1:$
n IB .... 0" . , , ONIO....·VO.. """
TDNE .-. d __"''''' "","'. 81., .. '11 , '\1
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5 WATT MONO AMPLIFIER

HY - GAIN

on'!911i

3_
$11.00

$3.95
EACH

HY GAIN
LED CLOCK KIT'

NEW
12 VOLT
ROTARY SOLENOID

FRAME FILM
STRIP PROJECTOR

WITH CASE

ft.o _"'11 _ ' ,om'"
....., .. "'11M VRM81101u. Ooo " ••OC.:I<A c..,.~A
....." ., " voo • 11.1. 01 1- ) , .04 .. voo. l lA, O1~A
...oJ 00ןס1 1 'or ",.";pM yoll••_ _ p".... .,._, lliu, . •' '''. 1- .",- _ k' 1.118"' - 1- ).118", II ,." . -.'''., w,.I 11>0- W 4~"' ........
e-t. .....cu .

BURROUGHS
CONSTANT VOLTAGE

5·12·24V TRANSFORMER
• WItII ••_ .... 201MI' 0 "VAC 011 In...._

e..o,t...t V,H,.. c.,acltor

GIANT INFLATION FIGHTlN' MONEY SAVIN'

0r4<0. 'r
C.., • • •

UCUU"
.... V.._

,..
'0'" . ...'0 t.. , •,. ,.. -..
" ,.. I."
" '" .-.... ... I."
'0'" ,.U

"PRE HOLIDAY" SPECIALS

l u r
.u
n

.n

."..
"."."
""•
""

3 ELEMENT

PL·259
4for $1.29

ULTRASONIC
TRANSDUCER

$298

LUOI....,.,
.1. • ••1A.I.'....'
••••1......'.....,
e.c.
"c.

"!"C,

"....,

I... ....., . _ , so._. '''''
lIWOO. 200,.- ­'MOM_ _,-- ­,--, ,-

MINI LECTROS
"'.... . ....TO

"' II
"' n
M "
M "M oM,..'"
' M •
. .. .1- "- "- "1- II,- ..

Cot."'.
• •n....
un,­,•.,.,,. ,

•• • •
fOREIGN AND CANADIAN

POSTAGE
( ........p ,...NS "'DD U·80 lU. $ . ......1

ii11;~~p:'"~

JN4000 Epos31 Re'dlflers

120 VAC
r7~\-;-~H~O~T~PLATE

"CRIMP·ON"
COAX PLUG

e... ... ucu_ ~
Qui<k. Eu 1;.. "''0"". N. -,
l!->ld"" .rE",. ;m.ul . ...._ '-
.._. 10.... '" /10_,,,, ,.. -1lG""'" _&'Ill).

POlY
·PAH'

" Reed", Service-38ft page 243
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URPLUS PHONE : (305) 887-8228

7294 N.W. 54 STR EET
LECTRONICS

TWX : 810-848·6085
MIAMI. FLOR IDA 33166

WHOLESALE · RETAIL

ORP. .... su

PL259' s/SO 239's CB SPECIAL IC SOCKETS
Quality American Made Brand new pun ted c irc u li board assem bly. Used," a ll Cambian

lOJS5.00 100/$3500 HyGa ln 40 channel CB transceivers Fil s many other Gold Plated Wire Wrap
50/$20,00 10001$300,00 menu taciurers ' units also . Squel ch pot/vol ume controll 14 pin .35 ea 10153.00

channel se lect or swi tch not included . 16 pin .38 ea 101$3.30
E. F, Johnson NICAD 1- 9-7.50 ea . 50-99-6.00 ea. Boa rd

D,men s ,on ~

12.0V.1 .2AH at 10 hr rate 10·49-6.5O-ea . 100-up-5.50 ea
6 • 6 ' . SIGNAL DIODE

4 1/2" x 1 7/8")( 1 3/4 " $149 5ea , NEW Hy.G ain Remote "OCh CB Less Case,Spea' ''' & Control ~ ,<;: IN 4148
I,Uf1l1 11.95u $5.00 PEA 100

E F Johnson External Bi ll e ry
Serviceman Special

25.00 PER 1000

Charger Mooe1239-0206-001 OuIPUI OR 15 FOR $1.00
..... H ~ Gil '" . Ocn c a l~n Cau Sp..lI_e, ~ I(nob1 1.' ,sl

1• .5 '1 de • !Ill tTl A s.3!1llea ".~ U
MODEM CABLE

ASTATIC T-UG8-D104 NEW E,f Johnson Po. Of M'ell ess SO' cable containsE, F. Johnson S Meter PREAM P Des~I PP mlcropnone
Edge Metll' 250 UA, FIlS'n 518" x 1,318" 1'1010' wlcryslal element3Pin Plug $35ea, Cord,Des~ top Sl yle $19.95ea 13 • 22 ga . w ire OB·25p w ith
MTG hoi.. on each end 1,1/." behind panel 08·51226·1 cover on one end
Blac~ scIII ()'5 botlorn 1·20 lOP $6 .SOea 101$50 .00
$1 ,~u 5IS500 New 40 CH CB Boards

1·9 $10.50 ell SOLDER lUG·TYPE CAPS
Edllf! rr41fI' UITIf' as aDo~f! ...11' Sl l.... a.ca le 1()49 ' 9,50 ea 5OUF .3SOV1··O.3·· l EFJ CRYSTAL OVENS
an(! r"~1 SWA I · 10 w/40 ch SW 5OUF • • SOV 1" 0.2'>1- " L 6VI 12V 75"'
5115ea 5;'500 !jO.99 5900 .. 50 UF e . 5OV 1" O. 3" L

$5.00 ea.
lOG-up sa 50 fla eoe .. 5 FOR 12 50

E. F. Johnson Signal Strength Double Row/Solder Eyelet .156
Meter 2OO U' 2'1) x 2', " SQ mounlS 'I' IIpins SUOea 10/$ 900
I", " "ole 1" b"",nd panel Scale 1·30 db lOP 22 ptn-,Ooubte RowlDlpped Solder 22 plnllOouble RowlWtre Wrap 15plnS S155ea 10/$12.50
().5 eeuere . t se 12.08 "a lor$17.00 ,,, $2•• ea 101S19,00

22 pins S2,08ea 101$17.00
S.95..,. !>'S20 00 53p,ns sa. ee ea 101$30,00

PANEL METERS MIN I TO GGLE SW 2 SIDED Son,'U......A
100 ASSORTED DISC CAPS~e- CIa<I a--et 1 CO"Cl"C:lor ",,"'_

C&H 9 ' , • '0' . D1Ull .. 'DaIC" _<1]6 (FULL LEADSI20 EA OF 5$4.00 ea 2 to r $7 .00 "'0 1
~_.

• » ' 00 ""'9 U OOea
DIFFERENT VALUES $2.00

f
$1 00.. " ' 00 POLYFOAM COAX -SO OHM PER PACK

25-0-25 dc Volts 2'10 " J( 3" EQua l 10 RG174
E. F. John50n $4 .95/100 ' RECEIVER FRONT ENDS

0·25 dc Vo lt s l 2'/., ' x 2'1, " 40Ch Selector Low Loss Made by EFJ
0·50 ac Vol Is Swi tch Potytcam 132·174 MHz

-Snunt Required- 53 50ea
Coax Cable $12JXl ea .

12 Vdc RELAY STANCOR TRIMMER CAPSDouble RowlWlre Wrap .100 $ P$T Open Frame TRANSFORMERS
25 pins $3.4gea 101$30.00

5 A mp Contacts STEp·DOWN AUTO (3) Small enough 10 I II
Mtg-Magnecralt in your watcn-,

30 pins $3.96 ea 101$32.00 CO ND LIN E CORD

SOpins $5.43 ea 101$45 .00 $1 SOea 4J$5.00 WIRECPT 3.5 to 20 pF

12 Vdc RELAY GSD 200 (230V Inl115V QuI 5toJOpF

SPST 35 Amp Contacts
e 200 Va) $12.00 ea $.75 ea . 2 for $1.25

C & K SWITCHES GSO 400 (230 1n/11 5 V Out 5 lor $3.00
PART II MOVEMENT

Open Frame @ 400 Val $14 .SO ea

7101 O N/NONE/ON SPST Auggea. greal lor mobIle use

71 03 ON/OFF/ON SPST S4 50ea 51$20 00 CRYSTAL FILTER S CAPS
71 07 ON/N ONEJON SPST Coax Connectors 10_7 31Lead 2200 UF fil 16V7108 ONINONEJ(ON) SPST UG·2731U BN C·FIUHF·M 2.50 Can Type R. d ialLead s7201 ON/NONE/ON OPOT
$l .00EA 6 FOR $5.00 UG·2551U BN C-MIUHF·F 3.00 53.00 ea .25 ea . 101$2.00

UG·146AIU N·MIUHF-F 4.SO
White Porcel.ln6 TV GA MES ON (1) CHIP UG·83BIU N·FIUHF·M 4,SO

Gen Inst r AY·3·8500·1 UG ·175 RG·58 Adapt. .20
CERA MIC IF FILTERS EQg Insulator

28 Pin Plasllc Case EFC l 455K 1V,"K 1"50¢ea.
EVERYDAY LOW PRICE $7.50 ea

UG ·176 RG ·59 Adapt. .20 $3.50 ea . 3lor $1.25

ASSORTED ELECTROLYTICS
VALUE/MFO VO LT5 D>A LENGTH PRICE 21,000 • '" ,.- • " J.1iI ea....... • sv ,.. • 53/." ~.oo .. 39.'" • ", ,.. • 53/. " 3.00 0'3D.'" • '"

,.. • . v. .. • .00" '.'" • scv 1'I, R • 3'/0 " 2.50 eaea.eee • ." ,.. • 5""" 5,00 • • ,..... • sov ,.. • 5'>1- .. '000
10.000 • "" Ph" • 531. " 300ea .'" • '" 1'1• .• • 2% " 2.00 e.
' .roo • esv 1'to •• • 2 '~ .. 2.00 ea sec • ' OOV 1'10 .. • ) '1, .. 200 ea, .scc • '" 1'I,,' • ' oO 2,00 ea '" • 30DV I'''' '' • 3'''' '' 2,00 ea
'000 • '" H~ " • • 'It " 2.00 ea so • ."', 1'/, • ,.. 2,00 ea
18,000 • '"

,.. • ••• 3,00 ea ." • eov 1'I. " • ,.. 2.00 0'.0.

TERMS AI/ tTlal."./lIlI" ' '''~ • /1 10' ' ''1 """" yo,", .rr nOf 51 "sI,el1. Oul p'o4"'C II m, ~ bere'""," . ""." 10a, y' tor I filiI"',,"d /1.,• • II'PP'''II ' PI, ..e.dd JJ
: 10' . /I'pp",'J ."d I'J' IIf1I"'1I 0" , -I OIlle,s Add./ ,on , ' , ..,. c"'fQ' 101" "110'''9 ' " ' " ,.m 0"" Slb. COO's' CC~IH 101 order. 101" "'9 I SO 00 "r mor. All 0"""

I/l,~VPS 1"''-'' 01"-'" ~"-.d F/offfh ,esloe",s """" 'dd 5''0 ,.,.,. ". loI 'II,mum "",., . 1500

EOUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES



2822 North 32nd Street/Unit -1 Phoenix. Arizone 85008 (602) 956-9423
We eccept checks , MesterCharge, and Visa

Prices subject to change without notice

1000RPM
2400RPM
5500RPM
7700RPM

MOTORS $1.99 each

TEKTRONIX
IL30 SPECTRUM ANALYZER Plug-in .
925 MHz-10.25 GHz $899.00

MICROWAVE PARTS
Hp·5082-2835/1 N5712
MOB 101 $1.50
MRF901/911 $3.00
.001 chip cap $1.00

TEKTRONI X model 575
transistor curve tracer $300.00.

HP851BI85518 MICROWAVE SPECTRUM
ANALYZER: 10 MHz·40 GHz = 1 GHz
gale. $3599.00

POLARAD SPECTRUM ANAL YZER
DU2fTSA·W with STU·2W plug-In
910-4560 MHz

$399.00

TEKTRONI X 3177 SAMPLING plug·ln
lOps 10 0.2U5 lOX Magnif ier
Single Sweep will work In tek. 560
series scopes

$199.00

TRW CA602lCA2601BU Microelectronics
Broadband Amplifier. 15 to 270 MHz
30 db Gain Maximum Supply,
Voltage 30 Vdc

$9.99 each

BURROUGHS 100·Element Dual Linear
Bar Graph Display Model 8G·16101·2
$9.99 each DATA 50¢ each

ANTEN NA ROTOR CABLE
Columbia #04083
8 Gond. 2-#18, 6-#22
100 FT Spools $10.99

MONSANTO

FREQUENCY

COUNTER

10·512 MHz

$299.00

TEKTRONiX 5" CrtS. 545 Type
Part # 154·04Q9.00 NEW.. . .

$99.99 each

ALPHA METALS SOLDER
1 LB 60/40 .032

$9.99 per pound

SST A·1 VHF AMPLIFIER Kit
$29.95 each

STANDARD POWER SUPPLY
MODEL SPS·12Q-5
5 VDC @ 12 AMPS (NEW)

$59.95 each

POWERTEC POWER SUPPLY
MODEL 285-3 5 VDC @ 3AMPS
REMOVED FROM NEW EQUIPMENT

$19.99 each

In/JENNINGS VACUUM RELAYS
SP$T NORMALLY CLOSED
MODEl RF-2B-26S 26.5 VDC

$19.99

CARBIDE DRILL BITS
5 for $5.99 (MIX)

#61 for $1 .99 each

SOLID STATE TUBES
1N2637/866J866A13B28

$9.99 each

SOLID STATE RELAYS
CRYDOM CONTRO LS MODEL
D2425-GP 3·32 VDC INPUT
240 VAC @ 25 Amps

$9.99 each

SPRAGUE CAP.
CAN TYPE 150 MFD @ 450 VDC
MODEL 68010688 $2.99

UNELCO RF CAPS.,. 350 VDC
6.8 pt, 10 pt, 12 pt, 13 pt
43 pI, 100 pf, 200 pt, 820 pI
& 1000 pI ALL $1 .00 each

HP MODEL 140A OSCILLOSCOPE
with type 1423A time base and 1402A
dual trace amp . $399.00

MABUCHi 3755·2265
Heavy Duty, High Torque
Permanent Magnet 11/2 to 9 VDC WIO
Lead .25 Amp. Generates tach .75 V @

1000 RPM.
1'12 VOC
3VDC
4.5 VDC
6VOC

TEKTRONIX·190A
constant amplitude
signal generator .35 through 50 MHz,
50 KC. Priced at $150.00

Y" Readar Sarv/ea-sae paga 243

KILOVAC VACUUM RELAYS
SPOT 26.5 VOC

H-BlS4 $32.95
Hc.1 /S75 $29.99

ALL EQUIPMENT IS FOB

PHOENIX ••••••

231



eo. Box 401244- E Garland, Texas 75040 (214) 278-S55S
AY3-89 10 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 ,• • 40 pin l SI c hIp w,th Ihfee O&CiUal ors. three
amplitude controll, programmable noise gel'leralor. Ihree
mixers. an envelope generator , ancllhree CIA corweetera that
a.e controlled ~ 8 BIT WORDS No extemar pots Of caps
required . Th.. chip hooked to I n 8 bd mlcroproeessor Chip or
Buss (8OllO. leo. 6800 etc I eatl be software COI'1I.ol led to
produce ~rnotl Iny SOUncl II WIll playlhreenotechon:t5, make
boangl. ""'hISUes, .,rens. gunshots. explos l()O$. b1aeta, whines.
or gronl. In add'h(ln , II has DtOVISIOftS to cont rol Its own
merT"IOfY chIPS w itI'! two 10 ports. The chip requ ires ~ 5V @
75m. and a , l. ndll' d TIL clock O$CillaIQ<. A II1JIy incred ible
CirCUit

S1•.95 WlBasic Spec Sheet (4 pages)
60 page manual with S- 100 interface instructions and
several programming examples, $3.00 altr.

• DIGIT .... INCH CHARACTER lED DISPlAY
Bowmllf reaoout sl ick WlIh colona COMMON
CATHODE ONLY 100'!l1 Prime. All segment$
and colons broughl out 10 edge pads W'th
pinout. LIN " S PEA CtJS ' OtolEA

Filter Cap
2"x6141"
z.os

ZENER GRAB BAG
" •.., nlOll _ oI ..
& lW z-. Vblt. ra~

.fe Imm 2.1 10 30 voc. Moal
twoe '-- • but _ prowlde.
cros.s 0'\Il!f bII 10 S1andard
numberS. A Qotat buy for any
Voop 12 dtftennt tn--

.50ea.

•"'71' __
____I.lnl&
twI n..l lltll

(Asst.l 200 piecesl 2.00

6640 COMMON ANODE
6920 COMMON CATHODE

H H r

LID·S
JUMBO IIIIU II.
JU.8lII1ED W,_
. EllluMliED (1100) 15
MEIIWMGRI III YELLOW I'

., WAn AUDIO AM. lUT

sauu- lIl1Cll I'''' It: AI,
ceMl"lllIl lTS Ft1 llII • r • :r I'C
IOUIlIKlUDl'1 IUd flIlf \'lit
&10.1 fill All I'IIJItlTIlIT IlH IS
•• IluruSM . M' L1SS tMil ""
M ~ 5 ••m CIIM'.Ta! Wll.
Sl-lll .IlIIlIT $5.•S

OUAD MATCHED DtOOU
• 1"'9'. lYPt Cl_ ,.,., ..
_ ~ ....terltol !of lIM ...

bfkl9o! .." __ fIIOClulalOf

",rculbl -

PARTS
:Ill • I ll' I UIII t il ~II"

mvtllllll'Glll-DUI 50
' IJIlt rn 11".1141 Irll DI' 11110
RJDl @ 1S~ toII".1I1 IiIID! 1,10
lUolOO 1'1 511, "'11'llSE 1111IlI
1lI4OC1f ' 1' tOIl"'-I..11I "11IlI
r.m ' .U I. 1II111'1 t 5 ,50
Ull.. 7W IUll1~ It 11'11"'" I.
, Ilm DUAl llll3Ml WII "' C'I 1.50
°ltl~ yilT1111. a I~~ III
·7Z!i lOW 100SI 0' Ill ' llII
IL·I Dno II0UIDil IlII I 01' 1IO
'1IU11 1131 ~UAl UTI 1I~Sl'n

Il00l1ROTKlllllaUI
II «1m 50

II~ I &I VIIlICA' IlIGD! 10,fG •1_ II 2lII'IIua llllllll
lYJIITUI'II''fWE' 111111
·at,JljI'Fa J .Olltlt 50

• _ II •• " "Ill r'I:_
CMl'Ult m $ 6

lint I. .9S

·C1_II~ro:OlT_

• ..- _ on _co ._-..c.o 'o-....o_ ClO. __ .TO-.x:_~--_..-. ....-

UI.~ -..lAY IUT

-. ... _ 5l11'"_,.
W(~!n ._"an .,...,
-.111 oil III ''''S,.-

• DIGIT AlITO,...AN C1.OCII,

· ~ "·_IRI .u1

• IfIAITI 'UI~
·~I_~

• _ fl.ll.. .\

• U$I' TI UII-.E .'f;
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NEW ITEMS
(CA3046) Transistor Array •• , •.•..• .75
Led Flasher SO
RCA TranSlator Array . . .. . • ... . . . ..80
Power Op AmplDr lver ....•.•.••... .SO
pnrne, FuliLead 10012.50
Quad Comparator 89
High Freq NPN To-92 •••••••••.• 611.00

lM3046
lM3909
CA 3086
MCl438R
lN41.8
LM3302
2SCl849

• ADO 5'110 FOR SHIPPING
* TX RES. ADD S'IIo STA TE SALES TAX
• FOREIGN ORDERS ADD 10'lIo tEXCEPT CANADAI

(20'lIo AIRMA'L) U S FUNDS ONLY
* SORRY WE CANNOT SHIP INSURED TO MEX ICO

~ICES SUBJECT TO C.....NGE WITHOUT NOTICE

SLiOE SWITCH ASSORTMENT
An oul5tan<!lng berga,n InCludeS mlnlilture and
standard suee and muttipo,,"io1l un,ts AU l'leW l irSI
quality. name brand ,wll ChIlIS Try one pack and you"
reoroer more SPECIAL - 12 ~ 11.20 IAuonmenll

1/2W RESISTOR ASSORTMENT
A good mi~ 01 5'\ an4 10'lfl;valutl$ In both fu lilead and
PC lead deviCes. All new, hrsl qual,ty

POTENTIOMETER ASSORTMENT
A mix of new. panel mount 3/8"
bushing pots in various values.
Some dual, some with switches.

lM2.00

NOW A SUPER READOUT AT A SUPER BUYI These
are laclory lrelh prime LED readouts, nOT seconds or
rejects as sold by ctnere. ceecere cc- price lind send
lo r your" today, but hurry, the $upply Is Iim lllld!
SPE CIFY: COMMON ANODE OR COMMON
CATHOCE

From T,I.. n490 BARIDOT DRIVER IC. Drives 10
lED'a will'! lIdlu9lable analog steps Un,ts are
clISCaetatlie up 10 10 1100 slep$). DriVes LEo's d irect ly,
GreaT lor 1/0"89' . curr.-nl, or MldlO~ Slm,tar!n
teatures 10 LM3914 Wllh spea and clfCl,ul notes

2.95

XAN SUPER DIGITS
.6" JUMBO LED
7 SEGMENT
REO

99¢

SE-01 SOUND EFFECTS KIT

. $16.95
UA PUlI.
• lim n

$12.95
w-sescs

LIMITED QTY.

• 5V @ lOA w ith 8-3OVOC Input,
• CUt1entlimihng. thermal $"uICSOwn llfId $hort proleC1 ion.
• .~ lc.d regulatIOn.
• Only 2 e~t......' components needecl
All you need to add is a translormer. rectifier, heatsink
and l iiter cap 10 have a super regulated supply lor 5volts
at 10 amps!
SPECIAL B ONUSI Order the 3205 Module and get FREE
a LAMBDA L·~S overvoltage protector that triggers at
6.6 volts up to 20 amps.

T",5(-O> ••_. " .~_
~"__IO_.
P"OO'& __
(leO ~....-__ T_~'" ...
D1~n _ CloiIIo. ..._a al """II

OIP .-:l POlS ' 0

p'_ --- ---
_ "' Sl.f~,
VOO, _ ON SIloL .-:l
f """"",," Conl... A 0....0 Op
" ",p tC .. .- to ~
...~pu a-a-
l<l<, l ..... Cotnl* ....,
"''''''Pie' Oscltt&1or 'Of ~"""'" _ ""y 11w ~"" .!l
pc_,a~....o_~
""" ... 01..,... 10< ...- .­
cl""'H.., h."~ P<OlIf.........o
to a~phC.'O hplo,'ono.
Ph_ G~.... $1..... Ttwln.. or
.'_ on In!,""o "'""' boor 01
"'.........~dO. Tho ~nt! r>o. 0
"' ul" plo 01 ",,011.,.110"0. Toe
lcNI 0' ,"e'udes . 11 P'IIrts,

.......bIV "'."u". p'og romm,"ll on",., •.-.d , ~H ch,p ....." .
!'c.l,ono ,,'u on o !IV ~Ilory Inclt '''CIUoedl On boII,a 'OOMW .mp
* '11 drJv. 0 , ,_,or a".... I" 0' ! I>o unll c.n ~ eonr>ec1... 10 you,
O1orOO .. 'Ih 'nero<l'Pl. _u~o' ISpe.'or nclllnc l"do<ll

A RARE FINDI
LAMBDA HIGH PDWER REGULATOR 3205 MOCUlE

ALLOW 3 WKS. FOR DELIVERY

LAS1SU • 1.Y. Four TermInal Adjustable Regulator. 3­
30V W /current limiting. short protecUon anet mermal
snutcown. r0-3 style All units are prime. Spec sheets
included. $2.50

• NOCOD 'I
• SEND CHEC K M O OR CHARGE CARD NO
• PHONE ORDERS ACCEPTED ON

VISA AND UASTERCHARGE QNLY
(2141 278-3553 9 00 AM - 6 00 PM CST

ORDERS OVER 1 LB SHI PPED VIA UPS



QTY. DIODES!ZENERS MICRO'I,. RAMS, T T L- ••.Jt

lNll1 4 ,00. '''"'' .ce CPU's, E.pROMS QTV. QTy. QTY. QT ....,..... .... .. .os ,... .m 7412 ... 74H1D " 14lS!i1 .n
QTV.

1N«I07 ,""'" .. ... . ,." a.so "" ... ,.., .ss 741l1l .3S 14LS14 U.
l N4148 "" '''"'' ... eraa a... "., .m ,... .n 14111S ... 1US75 ,m
''''4733 ... lWZ_

:# on. ,.00 "" 2i ~
14H1O .3S JUSl • .N

• • t .m ".. 14H21 .n JUAS ..
1.75

IN l 53A ... SOOmW Z...... .as "" ." 14100 US 14K22 ... 74LS90 ..
745 188 3.00

I~A '''''
., .25 ,... ".. .n 1410J .n

~
14LS9J I!i:1.25

~7, . A ,. • 25 "" ... 14121 ...,... ". "" ... 74122 :'!i 14HW .30
lN52·U ,,, " .20 ..no", e.eo ,... .n :E1ll
1N52"'8 '''' " .20

74H 51 ." 14LS1D9 ,...
AO"" ' .00 7410 .m ... 14H$2 ... }fLS113 ,..

lN52458 ,.. " .20 ICM 7207 ... 1411 .3S 74121 ... 7tH~ .3S 14L$13:1 ....
1"'5349 ,.. .20 ICM 7208 "... 7412 .m 74132 .n 7Eb! ..7U~

QTY. ....;;ocKETSIBRIDGES MPS6520~ 1(1) i 14141 .. " "OO 31

"n see .16 _ .35 MM 531 . 741. 74145 1.35 14H7t .35 74LS I U 1.15

141Mn "'" .20 - .40 101M 5316 4.50 74\' .3S 7"50 ... 7411101 .. 74L$16D 1.15

1 , .25 ... 000382 3 .. 7411 ... JUSI 1.15 '4Hl03 .M }(LS16ot U •
n - 10II... S369 ::!ii ~IS-pin ", .30 .95

,m .n 14153 1.15 '4HI(llj 1.15 JUSI9)- TR 16028 5 7416 .as 741504 1.15 14LOO JUS!!S."2O-pin ", .35 - 1.05 UPO . , . 4.95 J427 .n 74151 .N 14L1l2 ." 1(lS244 ".
2 2·pin , .40 - 1.15 " OA 19.50 7430 .~ 74157 .ss 7U03 .35 74LS259 ,..
24-p in ", .45 - 1.25 ZOO 14.50 7432 ... 74161 ... 74 lO4 ... 14LS298 1.50

2& In , .50 - 1.3 5 Z 80 Pl 0 10 .50 1431 ...
~

74110 .au 74lS367 ,.sc
4(). " , .55 - 1.45 ,.., 1•• 5 '" .,. 7U20 ... 74lSlS8 1.25

Molel( pins .01 T o -3 Sockets .35
SL ~

,... ... 4115 \.10

~ ::Ei3 ,.~

2 A mp &-i '...... .95 'N' U5 1(111 2.2S • .~

2 5 Amp Bridge 2OO-pn< 1.50 211. .... 'N' .M 14115 ... J4L51 .55 "'" ..
:2513~ Of' L_ 7.25 'N' ... 74111 .. 14L 5!i .. "'" "TRANSISTORS. LEOS, etc. 2208 12.50 ... ... J4H J 1.11 7'ln .. "'" ..QTV.

,"2222M (2N1222 Platic .10 1 .rs

~
'N' .rs 7'ln .N "'" ...

•
... ,... .~ J41" W 14174

~
,...

=ii:..., , 'N' ... 74112 .J5 ,.
'O"

~t5v1 ~~ ~... CPlait ie .ta . 2 1 • 'N' .~ 1'l15 >01 74S1I ...,.- NPN {PI_iel

~
., 16 13.50 "~ .n 14191 1.25 14193 .rs ''ON 35

2N30&4 .,.
ooסס , . 7451 .m 74192 .rs 4112 1.95 74S22 !2N3055 NPN I SA 6011 .00 ....

~
1453 .N 14193 ... moo ... 14S4O

Tl P125 PNP o..n ' " 1.95
"~ .n J4194 ... J4lSll1 ... ,'O~ ae

LEO G''''' ~ c,.. ..Ow ." ooסס ".. ... 4195 e 74LS02 .M 74S51 as
O.L7U 7 618" Hi h <;o.....node l.95 ....

~~ ".. ... J4196 ss J4LS03 :ii: ,'O~ ...
MANn 7 "".....~~ 1.26

.,,, ,m ... 411l ... ,,.'" 14514 ,.
MAN361 <;o.....node 1.25 .,.. ... ,m " 741" 1.45
MANa'" 7 <;0........... VellDw 1.:25 .,,, 74LSlI5 ... 74S112 ...• 1474 ... 74221 ,n 74lSOl .. 145114 "MAN7. 7.., <;o.....,.t hocle A.,;l 1.50 .,,. ... "n " '~

..~ ,,."" ... J45113 ..
FNDJ59 , -- .,,' ..,.

:i! • .00 ".. ... " , r.as 74LS10 ... 745140 n
9000SERIES e.ec ,... .n 75451 .. J4LSll ... 74515l ..

QTY. QTY. 0203 18.50 7411 ... '~U .65 . """ .. 1451 5.3 ..
"." ¥ .322

~
'20' • .00

"" .. "'" ...
"" "07 J4LS21 ... 74515J JO

ms .... ..... "" .. 15492 .. 14lS22 ... 1451fl1 ", sate ..20 seoa .ee ,
7415 .n 141100 ... 14LSl2 ... 145194

CMOS "OS ... 741101 ." 14LS37 ... 745196 ,...
QTY. QTY. QTY. QTY. ".. .... 741104 ." 14LS38 ... HS251 1812312.95

-occ .zc 00.. .70 00" ' 00 00" .20 ".. .M 141105 .n 14lS40 ... 8131 2.15, 20 00.. 35 ..... 75 00" .., 741' .N 741101 .35 14LS42 1.25
.25 00'" .85 ...., .. •

~5
00" .75 ...., es

" L
L1NEARS, REGULATORS. ETC.

002' .75 ....3 ,
0023 .ae .... QTV

it
~.QTV" ._ IlQ'V

fi ~
.75 002'

~
..... , , ..

" 0

~ =if -, .
=~, ..... ..

00" ..... • • • 0•

'07 ' •20 .". .75 .... .. ., LM"" IS5 LM323K 6.95 78U5

.00 .". ,.. ..., .70

~~
LM309H ... eM'" ..,. ,..... .70

• 0020 .20 ..
MC~~

LM309 1340K·61 .... eM'" .70 LM380 18-1. Pinl 1.19

~ ~
,..
~ri

LM310 ... 7806 340T5 1.1S LM709 &l .Pinl ...
~ :B "'" . M , ...1 4 LM311 18-1. Pin .75 LM34OT1 2 ... LM711 ...

00" •70 4070 . 74C1 6' 250 o , .... LM340T16 ... M723 .00
LM320H6 .. LM34OT18 ... LM725 3."

INTEGRATED CIRCUITS UNLIMITED ~
...

III
... LM739 ,..

~" o " " M7.1 8-1. ..
7889 Clairemont Mesa Blvd. , San Diego, California 92111 ~ " eM ,

H& ~ ~Out of sm, ' ·IOB.I54-Ul1 TWX 91lJ.33i-1571 Telex: &91·821 LM320KI5 ' .5O LM340K24 ,.,. LM145B

t(714) 278-4394 California ResKlents 1-8DO-542-6239 '0"'"
NE555
NE556

'AME .,'" 1.15
NE566

~STAEE T ADDAESS
NE567

TA7205

~7&U7
CITV STATE Z" 95H90 9.96

AE VI..
PHONE CHARGE CAAD /I SA Me EXP. DATE SPECIAL DISCOUNTS

C.O.D. WILL CALL U<'S O'OST NET 10th OF THE MONT H "O, TOb' Order 0"""
A LL ORDERS S HIPPE D PREPA ID - NO MIN IMUM - COO O R D E R S ACCE PTED - ALL O R D E RS S HI PPED S A M E DAY $3~S99

,.,.
oPEN ACCOUNTS INVITED _ Cal ifornia Re sidents add 6% Sales Til( . PRICES SUBJECT TO C HANGE W ITHOUT NOTICE. $11J().$300 1511

24 Hour Phone Service - We accept American Express I Visa I BankAmericard I Master Charge $301-$1000 lOll

233
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ADO $1.25 FOR POSTAG E/HANDLING

Y~~~O~y~~.~.Eg~O~"~5VSUPPLY KIT $1195IFREE
• Short-Circuit Proof
• Typical Regulation of 0.1%
• Electronic Current limiting at 300mA
• Very low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or lab Power Supply
• Includes All Components except Case and Meters

Ie 01 FEr. WITH
S6. $10 ORDERS.'
DATA SHEETS
WITH MANY lTEtoIS

' M>
"''1.111

•
"•

"'M'

"'R
•..

"'a .
a .

n.uso.1I 00a0I0 -..
_ .02_.... RF_
00lI1J MOSfH RF_
llll24 lluod 14' lip Amp
lll:J11 1'<1. Vok 01.. OlD"
NUUTI_..c"
lM1712 DV Roo DIP
lIII14. ~lIp An.,..c"UIl._1hoII 74' ,,,[II'
c.uc.l I T__ Dt'
fICA2I__ , .. _

'M'
~,

M '
~,

M '
M'
M'

m.•
M'
M'

m

·SUPER SPECIALS:...

fl." A'__ 1_'o-2IW.~H. TO-l
-..1_ 1,.1.. . '.._
IlC4tMT.. c..o r",,,f1u ,G.2._._ JO..­
~1II!>T 'I(lhoII r",,,,f1U' " SV__ o-o--I
_ ... . Q _ ...n~ _ _ e.-.~

1N3:1 Goo ,. _ 00a0I0

.~u 'OOV"...... 00a0I0
'_,00\1/1. """,,l__
IN-41 54JOV1~1'

BR IIOV l<A.0I00 01..
2N2222 01'01 1 ..,,~....
2NZ90I"'" T ....
2NJOU _ X_ ' OIl
~N"" ......- ~,ooZN ~'GO

cP.cI _.ET _

".

­•,.
••­",.....,.
•

' .M,...
"'"'"'"."

••

MORE SPfCIALS:
1lC41-..o " 5Y . _ YOl.I....E f1IGUlATOlI Ie. v_ _ .._. _._ ..... 01.' """_"'01'_.. _
__ • • DCI1...-v1_t_ , ..--_...... ' -- .,..

f1CO' .'-"' ~o._..oo' ...
\.M'_ fM__Doa " ... D" G.•
Ultll' f ll lf ....._ ('f An.,. Ilo<.~...) D,' G.•
, Net13 Hm c... 0MId0 OAV. ' ...... G.I... DO·. 1.00
HNIRS---s,.cil> V"'_ 1.J. 1.9 . 4.3.1. 1. ILl. U «lOmW ""' .00

I .' . 'D. 'Z, 11, ' 0, ••• 2D. ZZ. Z4. V , .. UV l "ll'JIOl I w." 3IIIUJO

_MONEY_BACK GUARANTEE
_ All TESTEO ANO GUARANTEEO

ADVA ELECTRONICS
BOX 41B1 GB . WOODSIDE. CA 94062
Tel (4151 328-1500
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NEW SPECIALS
lMJ18CN High Speed Op Amp 50V ' ,ll5 mD IP $0,94 1N270 Germanium Diode 80V 200mA 4/$1
lMJ180 High Spud Op Amp 50Vl,lls DIP .90 lN82J Temp Comp Reference
lMJJ9N Ouad Comparator Single or Dual Supply .79 6.2V!5% t .005%fC SO,60
lM J80N·8 YOWAudio Po_r Amplifier 8,22V .90 lN914 SilicDn Diode 100V lOrnA 251$1

NE567V Tone DKOdtT (Pl l ) O.OlHz to 500kHz .99 lNJ044 100V Zener lW -Bettll thin In OBJ .75

XR567CP Tone DKOd..- (Pl l) O,OlHzlo 500 kHz .99 lNJ045 110V Zener lW -Ben" thin In OB2JDCJ .75
lM723CN Precision Voltage Regulltor 2·J7V DIP 3/$\ lNJOll 20QV 100mA Switchinl Diode 40n5 .30

lM747CN DUll 741 Compensated Op Amp 2/$1 2N2915 NPN OUil Trinsistor JmV Mitch 06100 SUS

SAD1024 DUil512 Stlge (1024) Audio Deily line 2NJ819M N,Chlnnel Rf FET 100MHz Amp .35
" Bucket Brigld e" Appt. Dltl included $18.95 2N4020 PNP DUll Trlnsisto r SmV Mitch 06250 S,OO

XR2206CP Function Generltor with Ipplic, data 4.40 2N4445 N,Chnnel FET 5n Switch J.50

XR2242CP long-Range Precision Timer ,llS to days 1.50 2N5J94E Ultrl·low Noise J,fET Audio Amp $1.25
1 YEAR TIMER Kit ·2 XR2242's and Apptic. Note J.OO 2N5912 Dual J,FET RF Oif Amp to 800MHz 2,90

lM2901N Ouad Complrator +5V or 2 to J6VDC SU O 2N6028 Programmable Unijunction Transistor .45

CAJ018A 4-Trlnsirtor Arrlv/D arli"gto n .99 2N6449 JOO Volt N,Channel J,fET AmpfSw 2,00

CAJ028A RFIIF Amplifier DC to 120MHz 1.25 CP640 BrOldbind FET RF Amp 140dB
RC4558 Dual High Gain Dp Amp mOIP 3/$1 Dvn RlIlge 54.50
SPACER Kit , 4 ea of 5 ~sorted sin spl cen $1 .00 E304 N,Chlftnel RF FET J .8dB NF @J 40OM Hz .50

MPSA12 NPN Dlrtill\lton Trlnsistor ,620,000 .75
~ 15 VO l T Regulated POWff Supply Kil·ElSy ISwmbly. TIS88 N·Chlnnel FET 400MHz RF Amp .60

5mV regullt ioo. 100mA, fully protected,
RESISTOR Kit-150 pes %W, 20 most common vllues,Includes I II components Ind hardwlre,

no PCB or clw- Add $1.50 for shipping $1 J.95 iodividulUVpackaged . 5 to 20 pes each . $4.95

PC BOARD Mounting Kit-8 ea Spicer, screw. nut
and washer-32 pcs total. $1.D0

SEND FOR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 25. STAMP.

~".

ELECTRONICS

BOX 4181 GB

WOODSIDE, CA 94062

Tel.(4151 328-1500
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ItINlATU IIE VARIABlE CHOKE 7·1"UH
TRW"(l2233 75'

NAUSAHYOE DPPER POUCH
0,0, Appro . ....XT" Bflnd n" w a nd eru-e
Io .."s t quality. II .._en has a con..,n,en l
bell loop. 95'

S1,95 IN LINE 3AG FUSE HOLDER 75'
,S I ,95

L.C .O. OISPLAYS
S MALL SIZE

45' EA. 3 FOR $1.00
(UNTESTED)

12VOC RELAY
X 3/a X 318"
ON LYS2.99 , a .

•
•

-------

A.P. PROOUCTS
A,C E, 212 S34 95
We a lock It>e lull line 0 1 A P , Bre'llboll'd
Products ,

22VOC . , 40 MI\ Adapte r.
" .5VOC • 265 MAAdapte , .

THE GOOOIE BOX
l OOO ul 25VOCP·C ...... , s .25 1•••
2OOOul25VOC AX IAL . . .. .50
IS ga , LINE CORDS· . . . .. .25
Trlmme<' ce.J.3Op 1VERT p·C . . . . . .50
RCA Jack. RIg hi AnO" P-C .. .. .... ,25 I;;;;;;;";;;;;;'
T1 NI.JAX ..........•...... 50' N 3/100
T().22O Ch p onH..IS'nk . , ,20
130 Kyn.. (any eolQfl '00' Spool . 100
~.k", T",ma. . . . •. I5' N 14)1.00
10K Lin. 2 * a tt Pol ..... , .50
AAA ~harg"D1aNI·CAD . . . . . .95
M ,n ~ P1 ug . . . . . . . . . . .. ..••.•..• .50
S.P.D.T. min. ShIM S*'ICh .. 25' ... 5/1.00

MINIATURE D.P.D.T.
500 OHM Coil H I8"
ARRQW·M 'NF2·12V
P·C Mount

CLOCK DlSPLAY
Nat ,o na l Sem'- 6 O,g'l M" lt lp l" xftd
D,splay: .33" Cheracl.,S (Common
Cathollel. A IlEAL IIJ' n NST SUD.

Electronic
Sales ~",

=~A~" '~".~..'Ilililell ~1l(JllIlCI3 ,~_..~
Corp. Hdqta~ 2300 ht A•• . - S.alll., WA 18121 • (2Oe) 682·5025

TRANSFORMER Pri. 110 VAC see. 11.2
and SVCT ~ .1 amp $.9511.

CRYSTAL 3.579545 MHZ
This is Ihe on e yo u need tor you r ti me
bue Re lil. Price S",95 YOOR PllICE $2.50
(while they last)

L.E.n. WATCH GUTS (un l" s ted)
All lak " 2. I ,5V Bat. Mens size n ' ea. 2 IIr
sua
REPEAT OF A SELL·OUT A eomplete 12
hour d,git al clock, Some a re manufac lure
lin" ,ejects. some are re turns, and $Orne
are just sc'atched. Fea tu res : hours.
m'nutes. alarm. SnOOZe alarm, Pa rts yalue
alO.." * ould equal S20.00. )'Ou pay ",
SlDDea.
EDGE METER 100-0-100 ua ...... by
11116" Compare *ith Olhe r meters
cost,ng $600. o-v 52,DO II. Why pay more?

ROTRON WHISPER FAN #WR2H1
75C FM. lI!>VAC. Net SI1.00 Me. s . ....
l"am. NOTE: These a re not pull outs.
lhese , ' , ne* , YOUR P RICE SI.'S

PRIC E
151$1.00
151$1.00
121$1,00
121$1,00
IM100
IMIOO
151$1.00
51$1.00
51$1.00
MU5
~I,25

~ 1 .25

~1"9

~U9

M U 9

"'"2l)($ 1,00

TAPE/REEL

VOLTS warts

'" "100 l oll.. "
'" "soc ".. "1000 loll

'" 3Atoe 3A
.. 3A
300 3A

'" ]A

"" 3Aeoe 3A
sec ]A

' 000 ]A
15 10M

1N..148

o

DIP SPACED FLEX JUMPER Pr.eut 1 'II"
L and pr..s lrlpped. Pkg ,20 $1.111

A ' NI je_1 fo r Iho M small project,.
H,"gftd lop~ .1I0*.}IOu to hi".}'OUr
con lrol area. 0,0, 1 31..'',

$1.99eacll.

INSTRUMENT CLOCK CASE KIT

DIODE SALE
1001$1.15
10001$1U 5

FERROX CUBE TORROIO CORE
9116" 1.0, 95'

ANTENNA SELECT1N6 SWITCH O.P.D.T.
Long lhrough a'ide a*itch prOWo<!'''O cot·
rec;1 isolation lor 300 OHM T* ,n~.

35' ea- .. lor ONLY SI ,OO

flO'"

"'"1N"llOl

"""""",N...

'N""'N""1N"l107

""'"I N!>oW l

'N"'"'N"'"'N"'"'N"'"'N"'"
lN~7

'N"""I Nn(8

•

,_ ...._---- ,,'",--_...__ -,.. .."...._a_ ... ., ___,.......,.. _caa.,.o_.-..- -_.__ .._-­
_ '__"'_ " US-._ ...COD
_ ._ _ ..__......_d .. __ __.._- ",,""-"___ 0__-

Siore Hou" M·F g.o · SAT 9-5

1/" WAIT 5'10 DEPOSITEO CARBON AlM RESISTOR ASSORTMENTS
ASST. A 10 ea I OHM 1.5 OHM 2 OHM 2.1 OHM 3 OHM 3S OH M

" ,7 0HM !>60HM6.80HM 8.2 OHM l00pc. $240
ASST. B 10 ea 10 OH M 12 OHM 15 OHM 18 OHM 22 OHM 27 OHM

33 OHM 390H M..7 OHM S6 OHM 100 pca S2 40
ASST. C 10 ea 68 OHM 82 OHM 100 OH M 120 OHM 150 OHM

1800HM 2200HM 270 0HM 3300H M 3900HM 100 pcs 12.40
ASST. 0 10 ea ,,70 OHM 560 OHM 680 OH M 820 OHM IK 1,21(

1.51( 1.81(2.21(2.71( lOOpcsS2 ,40
ASST. E 10 ea 3.3 1( 3.91( " .71( 561( 681( 8,2 1( 101( 1211:

1511: 181( 100 pes 12.40
ASST. F lO ea 221( 27 11: 331( 391( a711: S6K 68K 82K fOOK

I20K 100 pes 12.40
ASST. G 10". 150K lOOK 2201( 2701( asc« 390K a 7(lK

560K680 I(8201( l00pesS2..-Q
ASST . H 10 ea 1M 1.2101 1.5101 1.8101 2.2101 2.1101 3.3101 3 9M

a.7M 5,6101 100 pca 12.40
ASST. A-H INCLUDES ALL RES ISTOR ASSORTMENTS (800 pes) S" 95 ea

• • • •
ww~_ •- • _.. _-

~ .._- • ........---- •.. ..- _....
---- •• •

We ll. some ..e and _ .re not We
can't allord the tune 10 t"l them SU" II.
Batt"';"s not inclUCl«l. !/Sot....

DEfECTIVE CALCULAT1IRS

235



ONLY
549.95
BIG

0.5 LEOS

•

OW
Overtoltagoe Protectio n
CIrculI. Tflg~8f1 App.
t etc tevcua $B.II!>
5 \0 8 volls 9.95

• Self Complet ing Dots & Dashes
e lambic Opefal iOn

• Sinole Dol & Dash Memories
• Provision to( All a e hmenl 01

Memory tOf OX or Contest Work

ALDELCO KITS

Fe" u'es
IZ 0' 24 Ho u. Ope,a llon on e lthe' ClOCk
Each ClOC k se pa ' a lel y conlrOIl~

Freeze lealu re fo , lime se t

Euy usembly !o , clock ilnd ca ll,ne l

BUILD A 6 DIGIT 500 MHz
FREQUENCY COUNTER

11C90 Preecate r $19.95
74C9Z5 Mulhpiel lZ.95
F9368 Dnvee12) l Z.lIO
I MHz XTAL 1,95
10,60pF Irim cap 60
Resiatorkll 1.15
Capilcl lO+' kit 5~

See SIX page coesuucnoe ilr\lcle In Dec
197813 MilgilZIAe

COMPLETE LUNCH COU NTERKIT Sn ,I 5
Includes a repront of a sl l'page construe·"on al1l(;le ' rom Dec 1918, 13 Magaz",..

A tce tc c c a n su p p ly 3 PC
boards . Silk screened fron t
pa nel and complet e fnst ruc­
ttons for o nly $12.50 & shi P.­
ping.

SOME PARTS USED IN COUNTER

MODEL ALD SOW

DUAL DIGITAL 12/24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN
WOOD CABINET

THE VERY POPULAR

ADJUSTABLE POWER SUPPLY KITS
5-1!) Volle 500 MA Model PS5...... •.... •. . .... • $7.95
12·20 Volts 500 1.1" Model PS12. •.. . •.. . •.. . ... •. 7.96

3 ••en: 21 02, Pus h
Bullon Switch, Led,
18 Pin Socket $6.00

TOPE
ACCUKEYER

KIT

•
MEMORY ADD ON KIT

ReYised _ _ 01'!'Ie Aecukeyeo featured;n II>tl ARRl Handbool<.

Hu mot" lQg'callC Layout and ON Board sode.one Oac,lIa'Of. fn·
euee PC Boa,d. TTL tCI.~ Timer,lC Sockets, SWItch , Speaker.

T' iIIns is IQrs ,eapac:.IOtl a l'ld ,",.Io<S, ReQu"" !>VOC $19 .95
Use 001 f'S.5~ .uppty k it 10 power ktlY"f &. Mll!I'IOfY only $7.95

~,e'!le leal"r" 101ONn S1995 ...._--' _

All the features of the 2015R
and now w ith ad justable
si ne wave PL 60 Hz to 203
Hz. Ad justable low power
position 1 Watt to 16 watts .~

Low, Low Price . '

$299
New y ot1<l!fs must

pay sa les III'

CRYSTAL TIME BASE KIT
Includes PCBOII,d, Cry". '.",~"$ . " a '"$r'uct'Orl' $4 95 L...::.::..:.:..:...::...::...::....::..:. -=-==,...-__

Uses 05 Dfsple r LED. 5Jr ~ Cloc' etllP
Iccu rate set, / ,'S OUfs '8fld" d cap",,,,

CLOCK CABINETS
Wo<Mgram Or Plac' ,,,.,her

TELCO COMMANDER SERIES RF POWER AMPLIFIERS
Watta Walts

Model input out put 144-148 MHz
125 1 25 $ 99.00
180 10 80 $149.00
250 25 100 $199.00
256 25 160 $249 00
258 1-25 2!). 180 $299.00

ULTRA 430 MHz III 3-5 up 10 50 $379,00
other UHF models in production

FM2016A
144 to 149 MHz 1000 CHANNELS

,

Tunable 420 MHz Fast
SCan TV Converter

Recetw Fast Scan Amaletll TV on the . 20 .o
~ MHZ Band w,H. any TV HI. low _ .
hOQh Il""" r1 Amp w,th VaraclQr tuned 'nQU'
and OU. puls. Bu,11 ,n AC SUpply. Comes ,n
two lonewalnu! &. beigecabine1 ....._i"lll
' ·718" • 4Iil·· ..., /8- ', Factory ."ed
Wllh 2·,... guao.antee ATVC 10 ~.95

ACCUKEYER MEMORY KIT
• Samtt sil e PC Soard as Accuke~er

• Suppl ied with one 2102 Memory Chip
• Room on the board ro, th,ee mo<e
• Four chips ....;11total .22. BIlS

NEW • LED illdiea tor 10+' Programming

1056 BIT IN CLUDES PC BOARD • Adaptable 10 01....... keyer,
• R~u l rea 5 'f(lI IS DC

EXPANDABLE AND PARTS STILL O NLY

MEMORY KIT $19.95
RF TRANSISTORS

50101~ .,. 4.5<.tb 4~M Hl J8()...tLFL 15,25 2N33~ J OW 400 MHZT060 '"SOlON "'" lldb ""'H' ......." 21 15 2N3553 25W 115 MHz T039 ...
SOl016 "W ta so !l(ll)-6LFL 2400 2N386ll 10W 400 MHz T039 ."S01088 "W s .'" ......." "" 2N4427 1 0W 175 MHZT039 '"50 1089 .,. , .'" SClO-6LFL 27,15 2N5589 3 0W 115 MHz MH l '"SO I143 'OW .. "" MH 2 10,95 21\15590 lOW 115 MHz MTn ' "SOI1!lll .m " "" T0117 1230 2N5591 25W 115 MHZ MH 2 1025
SOl2n """ s 220 om 900 2N591 3 1 ~W 115 MHz T039 ".SOI218 "'" .. so om 16 30 2N6080 4 ow 115 MHz MTn ,..
501416 """ " m .......n, "" 2N6081 15w 115 MHz MTn ..,
501428 "W " m .......n. 22,65 2N6082 25w 115 MHz MH 2 11.10
501433 ,W " .'" OTOO .'" 2N6083 :lOW 115 MHz MTn 11.10
501434 "'" e .'" eocern, " .00 2N6O«W 40W 1~ MHzMTn "'"SO l 451 sc .. '" ......." 18.10 2N6ll94 4 ow 115 MHZXl06 '"SO I477 , OOW , '" !l(ll)-6LFL 5Z.~ ZN6Oi!> 15w 115 MHz Xl06 ''''2N59oI5 ow , .'" on" 10.15 2N6096 30W I ~ MHzJ(106 10 35,..... .ow e .'" 0'" 13.00 2N6091 40W 115 MHz ltH16 '"00

FMMC 1

ATVC1()1<.

Dynamic

Touch

Tone Mic

BaSIC varllC101 Tuner
&. PS 1(11 w/'RS1.uchons

6 fI'll 0,5 LED D,spla~s • On Boa,d AC T,anslo,m. r • 12
Ho,,' form ar ...Uh 21 Ho"t Alatm • Snooz . fear,, ' • •
Elapsad T,met r,me' lea',,'e malt e. rh,s POp"'a' In Btwd·
CBSr S"loon. , If, a nalutal lor C"", boar. and campers
wh.n " •• d ",,'h op/lonal cr~sral "me basa f" . " '" ..an·
<latd cablne l 12 r,95
C' ySlar l'm. b.... ..nanpurcn.osa<l .. ,rn CIOC. S395

$39.95
SHOWN WITH OPTIONAL ~p·eoo M ICRO PROG RAMM ER

&ly )'OU, KDK I,om Aldelco 1100 ....e·1I plly UPS Ihi pping ilfld InSU'lInee In the ~u"led ACiPS
48 Illltea. So"y no eh" ge C" ds accepted Model FMPS,. R , . $39 95

•••••••••••••••••••••
ALARM CLOCK KIT 12 or 24 HOUR DIGITAL CLOCK KIT

NEW!

Add 6 ' ahipping . A d d ' 1. 0 0 (or o rdor ... "ndor r 1 10 . 0 0. O"t of U.S. A. add 1 5 ' , hip p in g a ll d c f'r ri (if' d chorclf Or monor)' o rdf'r in U.S. ("nda.



to indicate t ime and
C.B. Mini size. self

Four digits plus

FEATURES:
.. FOUR JUMBO 'h INCH LEO DISPLAYS
.. 24 HR REAL TIME FORMAT
.. 24 HR ALARM SIGN AL O UT PUT
.. 50 O R 60 Hz O PERA TION
• lED BRIGHTNESS C ONTROL
• POWER FAILURE INDI C ATO R
• SLEEP & SNOOZ E TIMERS
• D IRECT LED DR IVE (LOW RFI )
• COM ES W ITH FU LL DATA

MFGR's CLOSEOUT
LIMITED QTY.

MANUFACTURER'S CLOSEOUT!

COMPARE AT UP TO TWICE
OUR PRICE!

$495
REG. ' 9.95

ADD $1.95 FO R
AC XFMR

Originally used
channe l

PERFECT FOR USE
WITH A TIMEBASE,

each
99

ZULU
50% OFF SALE!

INCLUDES CRYSTAL TIMEBASE!
WORKS ON 12 VDC!

- #MA6008
by HYGAIN

on an expensive
con ta ined module. Not a Kit.
flash in g indi cator for seconds. Includes MM5369
and 3.58 M HZ crys tal for super accurate time base.
With hookup data.

r---- - - - - - - -----;

$

NATIONAL SEMICONDUCTOR MILITARY TIME FORMAT!

JUMBO CLOCK MODULE

••••
••••

••••

10 ,.............
••••••••••••........
••••
••••
••••••••
~......

••••,•..
••••••••
'" '0

~..
••••
I •••

,....,......
••••....

,•..
I •• •

••••....,..­
••••
••••••••••••,...
••••
~..
~..
) •..,...
~..
••••

•·mmm····..••..·~!!!!!!..- .............••...... ........... . ···················'····1··1·.,. .. ..···t··························.···,·. ···". '" . .• ••

:f!:" NATIONAL SEMICONDUCTOR
••••

:::: CAR CLOCK MODULE••••••••••••
••••

SONY 23 WATT AUDIO AMP MODULE
#ST K-054. 23 WATTS SU PER CLEAN AUDIO, 20 HZ to
100 KHZ ~ 2 08. HYBRID, SILICON. SELF­

CONTAINED M ODULE. ONLY 1Y. X 2 'h tN , WITH

DA T A.
COMPA RE AT UPTOTWICE O UR PRICEr S89g

eaeh

60 Hz C RYSTAL TIME BASE SILICON POWER
$4.951e-1Nl.1l" SOLAR CELLS

Uses MM5369 CMOS divider IC :2 Inch Dill " ppm . S VOC a t 500
wllh high accuracy 3579545 U" . in sunl,gl'lt FaetO<ynewun,ts
MHZ Cryslal. Use with all MOS not 'eteC!s lIS llOld by O!~I

. 5ef>es lor 1'I'01'Ief woIt&9", pafallttl
Clock Chips or Mod ules Draws lor l'Iign", CUff.,...1 Con",,", sola,
only 1.5 MA. All parte. dala and """'1IY d"eclly 10 lIIectflC'ly
PC Board included 100 Hz. LIMITED QUANTITY. $5 9 9same as above. e xcept $5.95 ea

MA1013
B RAN D NEW!

CLOCK M O D U LE OPTIONS
MA1008 A and 0 MA1013

Swi tches and pot !Of al l o pl lon s
IncludeS'
5 push butTons
1 loggle
1 10K pot $l.S(!

"Iafm P"I1S (,nclud'~ll l'Iigl'l impedence
If,,n5du~ l Mucr, more .,Ihe...nl rn.n a
speak.,r ' 1.SO
TfanSducer only lunbel......DIy Ioud'l '1 .10

16K DYNAMIC RAM C HIP
WORKS IN TR5-80 OR APPLE It

16K )( 1 B'ls 16 PIfI PKk&9" Sa..... as
Moslek . l l tH 250 NS eccen 410 N$
cycle tim., OUf _I pr,ce yet lor 11'1•• sIal.
01th., art RAM 32 1< and 604 1< R"M bOaf,,"
uling Ihis ch,p afe f"""" Yava,laDt.,. These
a'. new fully gua'anleed devices Dy a
major mfg

VERY LI MITED STOCK!
" MAGAZINE SPECIAL" - 8/$79.50

• .f;g'" 4 di9~ o.r LEO Di.pt.,
• C<>mplele-- _ ""I)' n .... r__ SoriICI'lea

• l4 Ho.. f ......... 51.... Oulpul
• 12 Hour Real TI_ . _
• SO Of 60 Hz 0 ...."'_
• _ • ....-. 1nd"",lion
• lED B fIgM'-' Coft'roI
• SIMp _ s.-z,. T-.
• A_ -"". ..... .... _I
• Dl<KI Drive · No RJI
• 0....,1 RI'j>lK_I .... .. ... IOll
• C_ _ , .. O. ta

r;;;;,
~

,"'c ~._ " iii'
PER.ECT FOIli USE
WITH A TIME....S(': :'''' \iFACTUREIl S CLOSEOU T'

FAIRCHILD RED LED LAMPS
of L~5051 Med,um Site CI"", Ca.e REO EMITTING Tnese .re not
rete.t"doff-.pec units as soldby ,ome of our eompa"' ion. TM'" Ar"
t.elOry p"me, h"t qUAl ity. ~ew ,,~ il '

10 FOR '1 1•

50 FOR S41S

MWE BOUGHT 250.000 PCS. ~

LAB·8ENCH VARIABLE POWER SUPPLY KIT
5 to 20 VDC al l AMP Short ctrcuu protected by current
limit. Uses Ie regulator and 10 AMP Power Darlinglon.
Very good regulation and low r ipple. Kit includes PC
Board. all parts. large heatsink and Shielded
translormer 50 MV TYP. Regulat ion $15.99 KIT

LED BAR GRAPH AND ANALOG METER DRIVER
New ' rom Nat ional SemI. _LM3914 Dr ives 10 LED
dirfIClly lor making bar graphs. audio power meters.
analog meters. LED oscilloscopes. etc. Units can be
stacked lor more LED's, A super versatile and tru ly
remarkable Ie just out!
SPECIAL PRICE: $3 .99 INCLUDES 12 Pag" Sp.c.St.•• t

NATIONAL SEMICONDUCTOR

"COLOSSUS JR," JUMBO CLOCK MODULE

••••

••••

""••••

~..........
....

........
••••,...
••••....

........
••••....

••••...,

••••....
••••....
••••....

••••
••••••••...,....

....
•••...
••••••••



GET ON PHASE THREE FOR MUCH LESS THAN YOU THINK!

. '" r
•

• ,,
iJ i~.. , ...

These Low Cost SSB
TRANSMITTING
CONVERTERS

Let you use inexpensive recyc led •
10 M or 2M SSB exciters on UHF & VHF!

• Linear Cooverlers for sse. CWo FM. etc.
• A fraction 01 Ihe price ot other units; no Med to

spend S300 - $4001
• Use willi any e~ciler. woo1<.a WIth Input IeYflla ..

Iow •• l mW.
• U.. low I)O'IIftlf lap on 81<:1'., or simple ....tOl'

an-..lor P&d (lnlllructloNl 'ncluded~

• Llnl< eecwitl'l RX eem.rt.. lor t,.neceM8.

Easy to Build FET
RECEIVING

CONVERTERS
l et you rece i ve OSCAR and other
exc iting VHF and UHF signa ls o n
yo ur present HF o r 2 M recei ver

VHF.,T
STILL
ONLY

$34.95

FAMOUS HAMTRONI CS PREAMPS
L~I you he a , Ihe _a" oees 100'

Great 10' OSCAR. sse. I'M ATV Over 14 000 ,n
use IhfOugh o ullhe WOtld on all Iype,. 01 ' fOee"C' ",

P9 Kit '12.95
P14WI~ '24.95
Spedty band ""'- ordettng

• Deluxe vtlf model lot applic:lltlona where 8PK8
permits • 11'0".3" • ModeI$ ......IableIO_anv
4 MHz t.nd In the 26 10 230 MHz range • 12 vee
• 2 atagH • IdeIoI for OSCAR • 20 ee galn

C28 28-32 MHz
C50 5G-52
C50-2 5G-S4
C144 144-146
C145 145-147

or 144-144,4
C146 146-148
C220 220-222
C220-2 220-224
Cll0'(le" .tall Any 2MHz 01

Airt:,eft &and
HAMTRONICS

DOES IT AGAINl

MODEL AF RANGE 0UTl'UT RANGE

144-148 MHz
28-30
144·148
26-30
26-30
27-27,4 (CB)
26-30
26-30
144-148
26-28
0,28-30

PeKit 110.95
Spedty t.nd ""'- ortIering

• Minialure vhl modfll lorlighlapacee-elzeonlyY>. 2 '4
• Models.vallable tcccser any 4 MHzband Inlhe r.ng"
2010 230 MHz • 20dBgain . 12 Vde

NEW XV4 UHF KIT - ONLY $99.95
28-30 MHz in. 435-<t37 MHZ oul; lWp.e.p. on Hb. up lo
l\O,W on CW or Flo!, Hat _4 OICiIIator for Ollie<
rangea. A"en.•lIp~r.c1 for 1 to 500 mW input, .....
8)<1_1 anenuator tor higl'ler~

Extra crystal lor~2~ 104Hz range 55.95

UHF. ,T
ONLY

$34_9 5

P1.Kit
P35W1Nd

118.95
$34.95

• N_ gene..li(ln
• More_live
• More MIfIctive
• Low crou mod
• u_ crystal ...... s.­
. Eaay lo align

R75A' VHF Kil fo , monitor or _alII". aall" lil" seNice.
Uses wide L·C Ili te f, -60dB a t ± 30 kHz . . . , . .. ' $69.95

R75B' VHF Kit for normal nbfm eevee EQlM\IIIlenl 10 moat
lra~-60dBal ± 11 kHz,-aDdBal ± 2SkHz, .. $14.95

A1!5C' VHF Kil!or .&PItS'er seMce or lliogll "denaifyareL
-WdBal ±14kHz, -80dB±22kHz:,-l00dB±3CIkHz, .. . $84,95

A7$0" VHF K~ 10' spI'l channel ope..tion or ,ePltSI... in
lliogh de....fy .... Uses 8-poI& ~tal fill -60dB et
±9 kHz, -100ll8.. ± 15 kHz. The ........ '. h.., $99.95

' Soecify bwld: 10M. 6M. 2M.or 220M~Mey-.ot.o.-:l
Ior ......~ 000'.'..... twds. U8e 2M --.ontor 1:n MHz
W'J( aalll'lliles.

A85( i UHFFMRece;'fI'KiT"lnple~,indude
C432 UHF Fr(lI'l! End Module. Add $20loeboWl priceL
(Add ..leel i....ly len•• 10 model numbe<.i

A13-45A &-Channel Adapter for ._i.., $13.95

• Cove.. any 6 MHz bB.nd in UHF "nQa at 380 10
520 MHz • 20 ea gain • 2 sl8lle. • 12 vee

NEW VHF/UHF FM RCVRS
Offer Unprece den ted

Ra nge o f Select ivity Options

Call or Write to get '"
•FREE CATALOG <

With Complete Details \
IS."", .IRC·. fOt<We...... """ "ny)

&<::han, 6M. 2W Kit.., $49.95
6-<::han, 2M. 2W Kit. , $49.95
6-ehan, 220 MHz. l'hW Kit. ,$49.95
t-ctran, 450 MHz. l W Kit., . . . ,$49.95

MODEL RF RANGE OUTPUT RANGE

C432-2 432-434 28-30
C432-5 435-437 28·30
C432-4 432-436 144-148
C432-9 439.25 6t.25

Professional Quality VHF/UHF

FM/CW EXCITERS

See our Complete Line of
VH F & IJH F Linear PA's

• UNas~' or cla.. CPA
• For use Wllh SSB ll:mtgConveners. I'M EJ<C"_ ere,

• Fully shielded de8igna
• 000bIe luned Cirt:uil. lor spurious !lUpprMSjc)n
• Easy 10 align Wllh buill"n Ie$!: a ids

'rso-ec
T5G-1SO
T50-220
'reso

OUTPUT (MHz)

26-30 5G-52
26-30 220-222
26·30 144-146
26-29 (27-27,4 CB)145-148(144-144.4)
144-146 50-52

IN PUT (MHz)

IT'S EASY TO O"uER!
• Write o r phone 716'392-9430
(Electronic answering service evenings & weekends)
• Use Credit Card. UPS COD, Check. Mo ney Order
• Add S2.OO shipping & handling per o rder

XV2·1
XV2-2
XV2·4
XV,N5
XV2-1

MODEL

ConYe<1. ally 2M exCil&.- to pr(Mde the 10M IP;I ....
required 10 drive above 220 or 435 MHz units..

~

XV2 VHF KIT· ONLY $69.95

XV28 2M ADAPTER KIT· $24.95

'lW p.•.p output with •• lmle as lmW Input UN llimple
e><1_1 .nenualor. M.ny treQ. ..nges aY1lilllbie.
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=====TEST EQUIPMENT= = ==
eRF AND DIGITA L TE ST EQUIPMENT YOU CAN
BU!LD- BK1044- Af burst, fun ction , square wave generators,
variable length pu lse qeneratore-c t cc kHz marker, i-t and rl sweep
generators, aud io OSC, allr! signal injec tor, 146 MHz synthesizer
dj~ ital readouts lor co un ters, several counters, presc al er:
microwave meter, et c. 252 pages. $5.95. ·

_VO L I COMPONENT TESTERS- l B7359- ... how to build
tra ns istor testers (8), d iode testers (3), Ie testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different kinds), induc tance (3),
capac ity (9), Q measurement , crystal checki ng (61. temperat ure (2),
aural meters lor the blind (3) and all sorts of miscellaneous data on
meters ... using them, making them more versat il e, mak ing stan­
dards. Invaluab le book. $4.95.'
.YOL. II AUDIO FREQUENC Y TESTERS - LB7360- . . . jam
packed with all kinds 01audio frequency test equ ipment. II you're
Into SSB, ATTY, SSTV, etc., th is book is a must for you ... a good
book for hi-f I addicts and experimenters, too! S4.95. ·

• YOL. III RADIO FREQUENCY TESTERS-LB7361 -Radio frequency waves, the common denominator o f Amateur Radio.
Such items as SWR, antenna impedance, line impedance, rf output and f ield st reng th; detailed instructions on testing these
items includes sections on signal generators, crystal calibrators, grid dip oscillators, noise generators, dummy loads and
much more. $4.95. "

• VOL. IY IC TEST EQUIPMENT- LB7362- Become a troubleshooting wizard ! In th is fourth volume of the 73 TEST EQUIP,
MENT LIBRARY are 42 home const ruction projects for building test equipment to work with your ham station and in servicing
dig ital equipment . Plus a cumulat ive index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. $4.95."

= = TltE WELL-EQUippEd ItAM sltAck= =
. 73 MAGAZINE BINDERS- Preserve and • HOW TO BUILD A MICROCOMPUTER-
protect you r collec tion lor your li fetime! AND REALLY UNDERSTAND IT-BK7325
There's no excu se for lost issues when you -by Sam Creason. The electronics hobby'
have these handsome red binders with tat who wants to build hi s own microcom-
gold letter ing . Order l - BN 1001 - fo r puter system now has a practical "How-

To" guidebook. Sam Creason's book is a
$6.50' ; 2 or more -BNtOO2-for $6.00 combination technica l manual and pro.
each.' (spe ci fy 1978 or 1979 binders) gramming gu ide t hat takes the hobbyist
.QSL CARDS- 73 turn s out a fantastic step-by-step through the design, cons truc·
series 01QSL cards at about half the cost tion , testing and debugg ing of a complete
o f having them done elsewhere beca use microcomputer system. $9.95.'
they are run as a tm-tn between pr inting . 1979 WO RLD REPEATE R ATlAS -
books and other items in the 73 Print Shop. BK 7346- With a new eesv-to-use formal,
250 Sty le W -QW0250-for $8.95' ; 500
Style W-OW0500-for $13.95' ; 250 Style the 1979 World Repeater Atlas is the larg,
X- QX0250- tor $8.95 ' ; 500 Style X- est ever published by 73. More than 230
OX0500-for $13.95' ; 250 Style Y-OY0250 pag es of repeaters, l isted by both locat ion
- lor $8.95"; 500 Style Y-QY0500-lor and frequency, together with over 50 toea-
$1395' t ion map s-make thi s t he best repeater

· . atla s ever ! Nearly 2000 sepa rate repeat er
locations are shown on the maps, with
grea ter accuracy tha n ever be fore. $4.95.'

• BACK ISSUES- Complete your collec-
t ion; many are prime collectables now.
classics in the field! A full co l lection is an
invaluable compendium of radio and erec-

Styl" Y trontcs knowledge !

Single back issue-STooOO­
$3.00';
25 our choice-ST25OO- $12.oo·;
25 you r cho ice- ST2501- $25.oo·;
5 your choice-ST0500-$8.SO·;
10 your choice-ST1000-$14.00. ·

• OW NER REPAIR OF AMATEUR RADIO EQUIPMENT-BK731 0-Frank Glass sha res over 40 years of operating , servicing ,
and design experience in this book. There are severa l books and numerous articles avai lab le on the subject of repair s to erec ­
tronlc equipment . The informat ion within these books ranges from the elementary to the highly technical wrillen for the top
engineers in the field . But this book stands out from the rest in that it is wrillen in narrative style aimed at conveying t he con­
cept o f electronic servi cing . A written di scu ss ion of how componen ts work and how they are combined to provide communlca.
tron equ ipment is used to he lp the reader understand the co ncepts requ ired to service station equ ipment. $7.95. '

• A GUIDE TO HAM RAD10-BK7321-by Larry Kaha ner WB2NEL. What's Amateur Radio all about? You can learn the basics
o f th is fasc inat ing hobby with this exceuent beginner's guide. It answers Ihe most frequent ly asked questions in an easy-going
man ner, and it shows the best way l o go about getting an FCC license. A Guide to Ham Radio is an ideal introduct ion to a hobby
enjoyed by people around t he world. $4.95.'
• LIBRARY SHElF BOXES- These st urdy white , corrugated , dirt-resistant boxes each hold a full year of 730r Kilobaud Micro,

computing. With you r order, request self,s ticking labels for any of the fOllowing: 73. Kilobaud Mic rocomputing, CO, OST, Ham
Radio, Personal Computing, Radio Electron ics, In terface Age. and Byte. Order 1-BX1 000-for $2.00' ;orde r 2·7-BX2002- for
$1 .50 each' ; order 8 or more-BX1002-for $1 .25 eac h ' .

Use th e order card in the back o f t his magazine or itemize your order on a separa te piece of paper and mail to:
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or de tailed credit card informa tion.

• Add $1.00 handling charge. Note: Pri ces subj ect to change on books no t published by 73 MagaZine.

FOR CUSTOMER SERVICE CALL (603) 924-7298



~9 years

of

The world's most
comprehensive

guide to the subject
of ham radio.

The back issues of 73 are a gold mine of
interesting articles. Unlike the other magazines,
which fill their pages with activity reports. there's
little to go stale in 73. You 'll find pioneering
articles on SSTV. FM. repeaters. Ks. and com­
puters. Even the editorials are fun as Wayne
Green 's dire predictions, Hke the debacle of
incentive licensing, have come to pass.

Clip the coupon below and send for 73 's new
back issue catalogue. Treat yourself (or a friendly
ham) to some fun. and a fantastic bargain to
boot .

- ------------.-_.
o YES! Rush me 73's FREE Back Issue Cataloguel
Name _

Address _
Clty _

Stare Zip _

240

Tools and Techniques for Electronics (BK7348) is a
comprehensive guide to the tools and construction prac­
tices used by today's electronics hobbyist. This new 73
Magazine publication should be a part of the library of
anyone who has ever built or fixed any electronic gear.
The text and numerous pictures and illustrations provide
an easy-to-understand description of the safe and correct
way to use the basic and specialized tools needed for elec­
tronics work.

The first part of Tools and Techniques for Electronics
covers the basic tools that will assist the amateur Novice,
CB operator, or beginning computer kit builder. It is also
an excellent review for more experienced hobbyists. The
second portion of the text will be of interest to the ad­
vanced tool user. It explains specialized metal working
tools as well as the chemical aids that are used in repair
shops. The final chapters of Tools and Techniques for
Electronics discuss the construction skills that result in a
professional-looking project.

Handy reference data on English/metric conversions,
machine screw data, and the like will be found in the ap­
pendices, The contents of basic and advanced tool kits
are outlined, and the book includes a list of suppliers,

Whether you are interested in working with tubes or the
latest wire-wrap techniques. a great deal of pride and
satisfaction can be gained by building or repairing your
own equipment. 73's Tools and Techniques for Elec­
tronics shows you the way.

Order your copy today! Only
$4.95 from the Radio Book­
shop. Use the handy order
form on the Reader Service
Card at the back of the
magazine or phone toll free
1-800-258-5473.
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REPEATER ATLAS
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The all new 1979 Repeater Atlas is now ava ilable as a
u... ... ~.

result o f the cooperation of hundreds of ind ividuals,
repeater groups, and coordinators. Thi s is the largest
atlas available anywhere. It includes 234 pages, 50
location maps, over 4,500 stations, and 9,000 entries, .. .. , , .. .. .. .. ..
in a new , easy-to-use format indexed by location and • .. • .._.- ,. • .. , • .. .. ..
frequency. Call Toll Free (BOO) 258-5473; have your l OOG. _ , , , • ,. .. .. ..
credit card handy and order your 1979 Repeater Atlas

__00 ,. .. , , , , , .. ". .. ,.
(BK 7346) today. $4.95

_. .. .. • .. ..
-~ .. , , , , ..

19magazine
_.~ ,. .. , , , , .. • .. .. ..
""'.._ ..u
.......' 0.11:0

Peterborough NH 03458 IOI,rTH ...._

u...... ..

let us know 8 wee ks in adva nce so that you wo n' t
mi ss a sing le issue of 73 Magazine.
Att ach o ld la bel whe re indicated a nd p rint new ad­
d ress in space provided . Also include yo u r mailing
label whene ver you w rite co ncerning your su bscrip­
ti on. It hel ps us serve you promptly . Write to:

MOVING?

A = Next higher frequency may also be useful
B = Difficult circuit this period
F = Fair
G _ Good
P _ Poor

SF _ Chance of solar flares

november
_.. ,". ,.. ..,". " ~."

,..
1 2 3

p G G

4 S 6 7 8 9 10
G G G G G G G

11 12 13 14 lS 16 17
G F/SF P/SF , , G G

18 19 20 21 22 23 24
G 'IS' P/SF , G G G

2S 26 27 28 29 30
G G G

, , ,

I

Zip _

o Payment enclosed
(l extra BONUS issue)

o Bill me later

Subscript ion Department
P.O. Box 931

Farmi ngdale NY 11737

print NEW address here:

If you have no label handy, print OLD address here.

19magaZine

o Address change only
o Extend subscript ion
o Enter new subscription
0 1 year $18.00

I
I
I
I
I
Ie;:I ~ Nam' <:'I1 _

I~ Address _-I ::: Cirv State' _

I -c

I",I " Name <:.11 _-I;:;; Address _

I City State Zip J
'---------- - -----

241
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Adirondack Radio Supply.. 210
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....pplicalionl , .. _. __ 7
",eo Elec tronics 188
....JT Enterprises 203
" lde lco 236
All iance Manulaclurlng Co., . 15
Ama teur Radio Supply Of
Nashville. Inc 87
Amateur·Whot"-'e
Elecllonlcs. 216. 217
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Barker-Wllliamson , •.. 203
Blrd , 34
B & K Prec ision, 201
Bullet Ele<:lronlcl........• . 232
Clagg . . . . . . . .. ... . .. 157
Co!okil . . . . . . • • • . . . . . . . . . . . 10!)
Communicationa Center.
"lE, . . . . . . . . 53.85
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OiQit.I Rese.rcl'l Pa"a 223
OO-"Iron . . . . . . 211
051 lnatrumenta, 168. 169
Eiec tra , 32
Fail Radio Sales 31
Flesl'lerCorporstion, 55
Freestyle , , 188
Gemini tnst rumenls Co 212
G... mantown Amateur
Supply 83
G 1.5 101.0 _ 1 1
Godbout Elect.oniCs , 226
Ha l communicatiOf'ls 21. 177
Ha l·Tronix. ..... .. 151. 207
Ham Radio Cente'- 118, 175
H.mtronicll. NY 36. 221
Ham tro nics . PA, 191
H"atl'l, 119,200
Henry Radio , CII. 49 , 63
HFT,lnc 212
Hustler ' '''2
ICOM 51.200
lnst.nt SOl1war., •.... 102, 103
Inlll·Pac_. .. • . . . . . . . . . . . . . 10!)
tn'ttQr.'ad CirCUltl, Unlld 233
iRl __ 207
InternatiOf'lal EI~lron i(: Carp.•
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Ja~o Eleclronlcs 227
Jan Crystals 206
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Mac'OllonicS. Inc ..... ,. 36. 206
Ma<:\.ton EleCtronics Supply...

_....... 62.11.
76. 122. tss, 181. 191. 203. 207
Magg iore Electronic
l a b 32, 208
Metz 145
" 'J
Enterprises3l. 161. 181. 210, 217
MHZ Eleclronics, ..... 218. 219
Mic ro Con,rol
Specialists , 1~. 189
Mic.OlO9 Corp.. . . . . 29. l-tJ
MICro Managemenl •
Systems . . . . . . . . . . . 188
Millndusmes. .... . 16 1
J W M.Uer Oiy Bell
Industri 209
OK MachIne & Tool. 88. 89
Oploeleclronics.
Inc , 33. 201. 208
Outdoor Oullillers 189
Palomar EA1lineers, 31
P.C, Elect'onics, 203
Pickering Codemasler
company . __ 186
Rudy Plak . . . . . . 212
Poly P.ka , . 229
Prolronles. Inc , 189
Ouest Elect,onics , ,, 213
Radio Amal"ur C8l1book.. , 212
Radio Shack 199
Radio World 189
Ramsey EI"ctronlca, , . 220
RF Power labs, Inc , 50
Seleclronics, 212
Sttmicond...c tor
S....plus. .............• 214. 231
Sentry Manufact ...ring ... 209

S33 5-F Am.t..... RadIO SenicttS,"'7
Sl17 Spacecoaal Resea.ch , . 104
57 Space Electronics , , 206
581 SpectronleS. Inc 224. m
58 Spectrum

Communications ~. 59
SO Surptus Eleet'onics. . . . . . 230
544 Swan Elec tro n ics , 23
T64 Techn ical Clin ic , , . 31
T52 Tela- Tow' r Mfg , Co 211

Ten-Tee. Inc .. . .. 19. 117
T34 Tt>omas

Commun.ca'oons 147. 191
T48 Tower E,-<:tron'cs

eo.-p.. . . __ .. 1509.208
Tl8 T' ac Elect'onlCS Carp . 11)01
Tn T·Sh'rl' & WonOe<S 209
T3 Tul1s RadIO

Electron,cs, 55.134. 13!i
Ul0 UDM Enle rpl ISes , 212
U13 Ul tima EI"ctronics. lid" .. , 212
U9 Unad illaJRey co Di vision, 203
U2 Unarco- Rohn 210
U8 United PrQd cts. 23!i
U6 Uni""rsal Amateur Radio.

Inc. . . .. . 186
V24 Vibrople. . . . . . . . . . es
V75 Viney••d Amat..... RadIO. 31
W18 Western Elect'onlC1i.. . 191. 208
W2 Wilson Electronics. . . . 3
W33 Wilson Systems;. Inc .• . . 111·115
X3 Xilex Corp 67
Yl Yaesu Eleclronics

Corp" CIII, 17. 31

From 73-98. 183-18 7. 237-242
From 80 Mic roeo mput ing - 3!i

• A..dItr s.rric:. Inq...i.... not~.

PIe... contact ad\oer1i_ difef;tly .

BK1016
STOOOO
ST2500
ST0500
ST1000
ST2501
BK7307
BN1001
BN1OQ2
BK7309
CT7305
CT7306
CT7310
CT731 3
CT7320
CT7325
CT7394
BK7308
BK7321
BK7304

BK7325

BK1028
BK7380
CT7300
BK7310

242

•
13 DIPOLE & LONG WI RE ANTENNAS. . . . . •. . $ 5.50
73 BACK ISSUE $ 3.00
73 BACK ISSUES- 25 OUR CHOICE. $12.00
73 BACK ISSUES - 5 YOUR CHOICE $ 8.50
73 BACK ISSUES-l0 YOUR CHOiCE $14.00
73 BACK ISSUES-25 YOUR CHOiCE $25.00
BEHIND THE DIAL $ 4.95
BINDER -73-1 $ 6.50
BINDER -73- 2 AND UP $ 6.00
CHALLENGE OF 160... • . . . . . . . . .. . .. . . . • • • . $ 4.95
CODE TAPE- 5WPM...•......... . . . . . . . . . . . $ 4.95
CODE TAPE - 6+ WPM $ 4.95
CODE TAPE-10+ WPM $ 4.95
CODE TAPE-1 3 + WPM $ 4.95
CODE TAPE - 20 + WPM $ 4.95
CODETAPE-25+ WPM $ 4.95
CODE TAPES (ANY FOUR ABOVE) $15.95
THE CONTEST COOKBOOK $ 5.95
GUIDE TO HAM RADIO $ 4.95
GIANT BOOK OF AMATEUR RADIO
ANTENNAS ..... ... ...... ... ........•.. . • . . $12.95
HOW TO BUILD A MICROCOMPUTER & REALLY
UNDERSTAND IT $ 9.95
IC OP AMP COOKBOOK....... .......... •... $12.95
INTRO TO RTTY s 2.00
NOVICE THEORY TAPES $15.95
OWNER REPAIR OF AMATEUR RADIO
EQUiPMENT $ 7.95

BK7305
BK1015

BK7302
QW0250
QW0500
QX0250
QX0500
QY0250
QY0500
BK7346
BK1044
BK7347
BX1000
BX1 001
exiooa
BK7351
BK1354
BK7355
CT1350
SG1081
SG1080
SG7358
SG7357
LB1359
LB7360
LB7361
LB1362
BK7348
BK1069
BK7368
BK7370

POWER SUPPLY HANDBOOK $ 7.95
PRACTICAL ANTENNAS FOR THE RADIO
AMATEUR $ 9.95
PROPAGATION WIZA RD'S HANDBOOK $ 6.95
a SL CARDS - STYLE W - 250... .. . . • ........ $ 8.95
QSL CARDS - STYLE W - 500 $13.95
a SL CARDS - STYLE X - 250 $ 8.95
QSL CARDS - STYLE X- 5OO $1 3.95
QSL CARDS- STYLE Y-250 $ 8.95
QSL CARDS - STYLE Y- 500 $13.95
1979 WORLD REPEATER ATLAS $ 4.95
RF DIGITAL TEST EQUiPMENT s 5.95
RTTY HANDBOOK $ 5.95
SHELF BOX-1 $ 2.00
SHELF BOXES -2 $1.5Oeach
SHELF BOXES - 8 AND UP $1 .25 each
SSB THE MISUNDERSTOOD MODE $ 5.50
SSTV HANDBOOK (HARDCOVER) s 7.00
SSTV HANDBOOK (SOFTCOVER) S 5.00
SSTV TAPE $ 5.95
STUDY GUIDE-ADVANCED CLASS $ 5.95
STUDY GUIDE -EXTRA CLASS $ 5.95
STUDY GUIDE-GENERAL CLASS $ 5.95
STUDY GUlDE - NOVICE CLASS $ 4.95
TEST EQUIP LIB V1 - COMPTESTERS $ 4.95
TEST EQUIP LIB V2 - AUDIO TESTERS s 4.95
TEST EQUIP LIB V3 - RADIO EQUiP $ 4.95
TEST EQUIP LIB V4- IC TEST EQUiP $ 4.95
TOOLS & TECHNIQUES. . . . . • . . . . . . . . . . . . . . . $ 4.95
VERTICAL BEAM & TRIANGLE ANTNS $ 5.50
VHF ANTENNA HANDBOOK $ 4.95
WEATHER SATELLITE HANDBOOK. S 4.95



• Solid State
• 240 watts DC SSB/CW
• 160-10 meters, WWV

(2 auxiliary band positions are
available for future expansion)

• RF Speech Processor
• sse, CW, AM, FSK
• Built-in SWR Meter
• Excellent Dynamic Range
• Audio Peak/Notch Filter
• Variable Bandwidth
• Full Line of Accessories

SOMETHING DIFFERENT
•

he FT-107 Series with "OMS"*
Hit's A Cut Above The Rest"

* OPTIONAL DIGITAL MEMORY SHIFT ("OMS")
12discrete memortes. Stores individual frequencies
or use as 12 full coverage VFOS (500 kHz each)

---
-

1179

RECEIVER: TRANSMITTER

Sensitivity: 0.25 uV for lOdB SIN, CW/SSB, FSK Power lnnut: 240 watts DC SSB/CW
1.0 uV for 10dB SIN, AM 80 watts DC AM/FSK

Image Rejection : GOdS except 10 meters (SOdS) Opposite Sideband Suppression: Better than SOdS
IF Rejection: 70dB Spurious Radiation: - SOdS.
selectivity: SSB 2.4 kHz at - 8dB, 4.0 kHz at - GOdS. Transmitter Bandwidth 350·2700 hz (-8dB)

ON 0.6 kHz at - 6dB, 1.2 kHz at - GOdS. Transmitter: 3rd IMD - 31dB neg feedback 6dB
AM 6 kHz at - 6dB, 12 kHz at - GOdS Transmitter Stability: 30 hz after 10 min. warmup
Variable IF Bandwidth less than 100 hz after 30 min.

20dB RF Attenuator Antenna Input Impedance: 50 ohms
Peak/Notch Audio Filter Microphone Impedance: 500 ohms
Audio Output: 3 watts (4·16 ohms) Power Required: 13.5V DC al20 amps
Accessories: FV·107 VFO (standard not svnethized) 100/110 / 117/2oo /220/234V AC at 650 VA

FTV-107 VHF (UHF Transverter)
FC-107 Antenna Tuner fJ.

Fp·107 AC Power Supply e"a '.0 ,.ow
Pore And Speolocaloons Subtect TO . I • t • V
Change W'lhoul Noloce Or Obkgaloon

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 6334007
V.6.F!';,11 Fl FCTRONICS Eastern Service Ctr.•9812 Prlnceton-Glendale Rd.,Cincinnatl, OH 45246
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