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NEW Heathkit" 58-500
2-Meter Transverter

. Mall order prices ; F.O.B. Ilclory.

SB·SOO SPECIFICA TIO NS - RECEIVER : Senii t i.it y : 0 .2 ", iero .
volt for 10 dB s;gnol_plu. ·noise to noi le ra tio for SSB opera tion.
Spu rlo ui Re , pon . e : All a re be low 0. 1 m;crovolt equivol.."t signal
input. ucept 01 lA5.J10 MHI {SO MHI IF only l. Anl. n nCl Inpu t
Impedon c:e : 50 ohm unbalanced . TRANSMITTER: DC ' o _ e , Inpu t :
130 wolli PEP. Po_e, Oulpu t : SO wall1 {SO'";' dut, c:ycle). Output
Im peclonce : SO ohm wlih le l1 Ihon 2:1 SWll. GENERAL: fN'CI uenc:y
RCin ge : An, 2 MHl ~egmen t between \ .U & 148 MHl ;nlo 50 MHl or
28 MHl tuned IF . Mod e o f O perG' ion : SSB or CW onl y. Po_e r
Require m e nts : (1 )1 20/240 VAC, SO/6O HI 01 B2 wa lls (inTerna l).
(2) 700 to BOO VDC 01 200 m" (lrom dr iving un;I). Fu,e : H a mpere
~Iaw , blow lor 120 VAC (Iorm~r l y JAG ); I ~ ompere . Iow -blow for
240 VAC . fro n t Panel Contro li : Meler ·ca llbr aTe ~witc:h , f ;nol tun ing.

a ff-on (func:hon) SWltd>. pre~el ec:lor . l ina l lood.ng. driver tuning .
Cholll, Co ntro l, : Rela tive power odiu1t & bi01 odju11. R. cor Ap, o n
Connec: tou : llF oulput. " l C. linear re la y. re la y. dri~e, po wer plug ,
lo w f rec:e;ver. low I Qnlenno, fu. eha lder. Tube Compleme .. t : 6C86
t,onl miner mner. 6CB6 crY1101c:olibraTor. 6 0 S4 rec:"',ver ll F a mpl,fie r.
60S4 ' ece i ~er m.. er. 12GN7 I, ansmiller llF ampl,f.er. 121 614 6 l ino l
a mpl, f.e rs . (ly pe l 6146" o r 61468 may be d orec:l l, 1ub1t,tuted l. 7059
he1erody"", o l cilla lor-ompl;fie r. 81S6 ll F driver, OA2 vol'0ge regu­
la to r. Diode Com pleme nt : S 1,licon d iodel. 750 mA o sao PlY; J in
power . uppl,. 2 ,n Al C. 1 Germanium d iode. IN191: !tEl PWI .
Cobinet Dime n, lon , : 121... W . 6 ' ,,' H. I J ' O. O . erCiIt Dime n .
i loni : 12' ,' W • 7.15 /16 ' H • 14' D includIng kno b1 a nd fee l.
Ne. We igh I: 14 ' ~ lbs .

Put Your Heathkit" S8-Series Rig
*On "2" For Only $179.95

• Provid es c o m ple te z -met e e c apa b ilit v for $ 8 · 101 , mo n ito rs ei the r fina l pla te cu r rent or rela tive po wer.
SB-l10A. HW·l 00 a nd the 58· 301 /401 c o m b ina t io n A l e voltage is sup plied to the d ri ve r to a id in p re-
• USB. l SB & CW ope ration . 144 t o 148 MH z . . .". . . "I .
cove ra ge _ 1 30 watts P EP input . . . 50 watts ~EP vcu ung ovcr.drlv ll~ g ;l IUJ ~ Is lo rtc.d signa ls . A b ui 1-1 11
o ut p ut . Hig h ly se nsitive rece iver - Fast. e~sy tu n ~ n g 1 M Hz crys ta l cal ibra lo r IS al so included.
• No c ab le sw i tch i ng . Hand so m e S8 ·Senes st yling ' " . . . . . 1

Solid, Stabll' Cnnstruction. The scn sr uvc receiver unu
Now, in a nswer to man y requests, Hea th has a fast. osci llato r go toget her o n well planned circuit boa rds.
lo w cost wa y 10 pu t you on tw o meters .. . witho ut To insure stabil ity and make adjustment mo re exact,
havi ng to buy a whole new rig. If yo u ow n a n S8-1 01 , the rransnuucr und po w er supply co mpo ne nts a rc
SU- II OA. IIW· IOO o r the SB·3e1/ 401 combo, yo u' re ruggedl y chassis mounted . The SU-500 co mes com-
a lmost there . Here a rc the deta ils o n ho w 10 get on plctc with a ll interconnect ing cables too . Sta rt en-
"2" - the SB· 500 way . joying the OR ~I . free w o rld of 2-meters toda y . . .
Here 's Ifow It Works. In the receive mode, the SB-500 with the new Heathkit 5B· 500 . . . ano ther ho t o ne
takes an inco ming 2-meter signal a nd hete rodynes it from the hams a t Heat h.
to either 6 o r 10 me ters, he re the 10w band gear Kit 58-500, 19I bs $179.9S .
ha ndles it in the usua l w ay . O n tra nsmit, a 28 o r 50
:'\1Hz d rive r o utp ut is hete rod yned to 2-meters, a mpli­
tied and coupled to the o utput.
Here 's What It Delivers. When used with an y o f the
gear above. the 5 8·500 2·~l eler Tra nsvcrt cr aivcs yo u
complete 2-meter SS 8 o r C W tra nsccivc opera tion
fro m 144 to 148 .' t ll z. A pair o f inexpensive 6 146"s
in .1 push-pull AB I circui t deliver a husk y 50 w a u s
o utput into a 50 ohm nonreact ive load. Final pla te
voltages a rc derived from the driving uni t. but all
o ther opera ting vol tages come from a built-in po.... cr
supply - no extra supply to huy. Receiver sensit ivity
is 0.2 uV fo r a 10 d B S + N/N rat io .. . that mea ns solid
copy 0 50·s. A front p.md on-off switch places the
5 0 · 500 in to opera tion o r a lto w s the low band gear to
o pera te stra ight thro ugh to a n a ntenna o r drive a
linea r . . . a combina tio n of complete rear apron jacks
a nd inte rnal rela y s.... itching el iminates tro ubleso me
ca ble changing. Rel ia ble rcta y-con rro tlcd TIR sw itch­
ing too. T uning is fast a nd easy, a nd " buil t-in meter



ver-sa-til-i-ty (vur'se-til'e-ti), n., the
quality or state of being versatile; spe­
cifically, a) competence in many things.
b) ability to move freely in any direction.
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the d efinitiv e ham rig ... Heathkit 88-1 01 T ransceiver

w ith 88-64 0 Ex ternal LMO and 88-20 0 KW Linear
Ve rsatility has real meaning when you o pera te with
thi" H ea t h kit trio . With the 514-640 & SA-101 corn­
binafion you ha ve [ice freq uency con t rol o p tio n." . ..
exit-mal variable con t rol o f t ransmittin g frequency
. . . internal or e xternal variable con t rol o f trans­
ceivteg freq uency . . . o r crysta l control of trans­
mitting o r transceicine frequency ... almost e nough
versatili ty to put you in t wo p laces at t he same t ime.
In o perat ion . whether you are a DX hound, net
con t rol. co ntest o pera tor. or j ust a guy who likes It

lot of act io n. you'll a p p recia te being a b le to move
freely a ny where . And with the 5R-200 K\V Linear
you 'll he heard a ny where.

Order the S R· IOI for the bes t val u e in SSB trans ­
ceivers . Front panel selection o f upper or lower
s id eba n d; S.<:;B or C W filters : P'T'T o r VOX con t rol;
plus built -in C W st d etone : bu ilt , in 100 kHz ca li­
brator; I k Hz dial ca lib ra t io n; t rue linear tun ing ;
fixro or m obile operation.

Order the S B·M O for the m ost vereatue u se o f you r
S n- I01. It'" like a d di n g a second receiver : p ro vides
ext er rra ] frequency control by LMO o r either one
o f two c rystals; fea tures same cal ib ra t ion a n d s moot h
dial mecha n ism 8S SR.I 01 ; powered b y SR· l Ot.

Order t he S B· 100 for m a s tmum power ou t rut a t
lowe- t cost. 1200 wa tt" PEP. 1000 watt s C W ;
drives wi th 100 watts ; b u ilt -in S\\'R meter' , a nten na
relay, sol id -state power supply; ALC ; shield ed, fa n .
cooled ampl ifier compartment : pre-tu ned cathode
in pu t ; circuit b reaker protected : 120 240 VA C .

Kit 5B _101 . ",Insce,...e•. 23 Ibs . . '370.00
• • • • mblll!d 5BW.101 . lfll nSC Itl.., .,.. 23 Ibs '~.O.OO

5B • •301 .2. OPI,onIl1 400 HI CW 1,11 .,..1 lb . . . . . UO.9S
5B.-1OO-1 . mobtle mounl,ng br llckel. 6 Ibs . . . ' 1 4 .9 5
Kit HP-13. Mo bt le pow.. supply. 7Ib, ' 64.9 5
Kit H P · 23 A. F,.ed ·stll iion powe' .upply. 19 Ib• . . . . . . . . . . . . ' 49 .9S
Kit 5B _640 te,nll llM O. 9 lb. . ' 99 .00
Kit 5 8 .200. KW lo ne ' amphl ,.,. 41 Ibl ' 220 .00

Com pare the S pectnca rtons
'AI TIAl ~"'10' ~ I'I C l flCATION' - IICEIVEI UCTION : s....m "I'" len
_ 1 ", ,,,,ro.olt 10< 15 db "O_I .pl~, ·"O••e 10 ""' , e '0100 fo< SSI _01-.
n. klfl, I.II, : '2 .1 'Hz "'...."',,'" 01 6 db do.". 5 HI. "'0. ,,,,..,,, 01 60 db
do",.. - '2 ,1 ......._1 Uooo~ ' octo< - 6 60 db CW kl....i-.lty , {W,'" Qp,_,
Cw f. lle ' SI " ·)OI .'2 "'..oUedl .aOO H. ... ... ._'" o. 6 db do ,", ,,. '2 0 ~ H I "'0"_'"
0' 60 db dow.. 5,..., 1....... 1'8...., l"'Ooe Oftd .f r.,«I-. betl... "'- SO db
TaANSMITUR SECTION : DC 1'8• • ' I..,..., : n. , 110 '"' 1' 1' c(Ift!_
YO"" . CW : 110 ,..otto - 50":; d"' , c,c l. 0 1I1e1• • ' ' 10. .... 10 .....1. ..
I'......et , : 55 db br io ,", ro' ed o..tp.,t H lc ....I.'i : .IS db be lo ", ,oted
_p.,r T........ II.....I•••,..•• U... : n . : l'uol'l ·lo -'o l ~ 0< VOl CW : I'.o.oded
bJ _'''''''0 VOl f. o '" " ' . , ed 10f'l• . " ' '''ll O, od.bfod h , ing CW . 1 ' :
1..1••...,11, . .. ,Iched to . pea'er ,.. CW "'od. Appr o. 1000 Hr 1_ . ,,",,1 ...
I' ol... : SO d b do,"," " 0 '" ••"",1• .•0f'l . av'p.,t . U......, ..... i.......... , ,,--,.
. 1 , SS d b do'"''' f, o '" ....01 • .10f'l. ou'''''' 0 ' 1000 H. 'e/erenc. Thl." ......
d l"." I. .. , )0 db do,.... f. o '" ' ,..O·IOf'l' av'ou' No l•• l.y. l : .. ' 1..... ..0 db N lo ,",
""ole .IOt>e COme' . I' 1', , (TAl CI: 10 db 0 ' o.eole. 01,1 "'0 f,_ l
O'id c"" e'" G( N ERAl , " , "o"'U" , Len ,ho.. 100 H. per 100", ..ft, r
'20 "" " "'e, ..o, ,,,· ..P, DI. I . ce.. ,• • , - " ,• •• IIoblll, y " : W••hi.. '200 H. 0f'l e 11
bo ..,h , (l.cl, lc.1 d lo l o ' o . y , W,'h ... "00 HI ohe' . o l,b' o",," 01 ".ore .1
100 ,H. poi.., C.",...,d l I ., '~ h· w . 6'" H. 13'" D,
n .6"0 SHC l flCAT ION~ - " , , , . l MO , S 10 S S MM . " • •
....... . , 0 .. ' ' , •• , . 101: .. 915 10 S S?5 MM• . f cy . 1. " lIl l y : len ,ho..
100 H. 0'" h , oh " 20 "' i ' e . ,.... ,"'.." 1' 0 '" ""''''01 o",b....1 cOftd."Of'l'
L.n 110.... 100 H. 10< ... 10 ' ·; I '01100' ' '''IO'00n'. VI I d l.1 ......... , :
W."' ... '200 Hr "" a ll bo..,h ( l. cl.' c.1 d l. I ,• • y : W ••h OO HI oft., colo.
brOI_ o' .._ •• •• 100 ' H. painl DI. I echo .. I Ie. h : len tt>o.. SO HI
" , ,....., '.""0'" Me... Il MO) , "'11 d .o" lMO/ l' Al ' ''' ''"" , C".lo'
Sol ,"" 1",, - l lA l I / IT Al '2 . 1' 111010" ON -e ' "',"""9 0< 1,_,.
'. 'Y"'OI.equ.nc, ' . c_'.o ll..cl 10, E , I l MO . 1 _ , f •• lIl l"' : COOl ·
.....,0< 10 SI -IOI . F,. ......... . AdIU,' I" ", ,,, n Al I CIO'<I llAl '2 , . ....._
....1_ I' ..... S..,01 T, ........ I•••) : 1SO VOC 0 ' 5 "'0 1'26 VAC ol " SO _.
D' I : 6'\ ' H (plu. I.."' I . \0 ' W . • IIh' O. (...dvd '''9 " '010' 1.''''100 SI'I CI'ICA ttO NS - ""_00: 1O• .ao. '20, IS & 10 "''''en Mo. I_
... ..... 1'8• • ' , , : 1 ~ , 1'(,.'. SSI . 1000 ........ cw. D. l yl... 1'8."
......1....: 100 D.." .,d.: sst. • _ _ , va"".. "'Cd.,lot-. , cwow.j'., dow.. I,"'e...,' 10 exceed 5 "' ·1 Thl ,,1.t . O't; : )(I db 0< bot ,
. ' 1000 .. ,," . I' E , . 0",,..,, I ,.. , SO 10 1S 01'0 bolo<"oced; 'o<Oobf,
p; ._.""I'"" u," Sw . ..... to ex 2,1 . I ' 1 0 : 52 01'0'" bolor>c:ed ,
brood ·bond pre<_d ,.."... ."c~,' '.q.."e• ..., I "'" M ' ....dl , 0 ·100
_ o'od .u" ....I. 0 ·1000 "'0 P'O'. c"', 0·1000 ••IOloy.. po,", er . 1,1 10 ] ,1 SW I .
l SOl) I. lOOO ' 01.. h'llh .ollooe , ~ ...I ( fto l. , l ood, T..... I land ,
. ( .... ,. .. 'o..e r S...... i••,' , Me'.' S"" 'ch. G,od 1'l ·leL ' o ,", ,, ·SW ' HVI and
' 0"' ''' ~ ",ilch . o.".f' T..... . ....,,1....... ' , T,..o 5nl / T.16O.l I... po.ott.ll.
, 1 " : 1'20 '01.. AC (r: 16 o", pe' n ("'DO I, '2~0 ' 01" AC~ I
. ", ,,e , e.l"'o, I Cobl... , . la : H I.' W . 6' , ' H . U H * 0 N.I .... '0"' : ] 5 lb•.

HEATHK:IT'

( Ple" l PII"U
N. me --;;;;;"'..;;;;, _

Plt"l send model (11' _

o Ple" e send f llH Cl liio l

" ddrn ' _

--------- - - - -{I
HUTH COMPANY. DI,l 12-1
Benton Harbor. Mi ch igan 49022
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First class
Dr tourist •••

S\Nan gets you there
loud and clear.

THE SWAN 50DC

5 BAND - 520 WATT TRANSCEIVER
SSB·AM·CW HOMESTATION - MDBILE ­
PORTABLE
You're ,ully operatinl 'First crus' with Our SOOt .
It combmes i ll the features you flQllif! to hiYf
a complete SSB-AM-CW transc:e i~t' . ith PtrlOf In­
tnt!. qlUht, . .and rehlbihty second to none.
The P.E-P. input uhnR is conurutiwely nIt<! II
S20 . alts. but KtuJlly. with the ~j, 01 6lQ6 bini
ta ltd teucees In lhe fl!W1 amplifier slait, puk
trlpul ereeees 510 walts twlo', lIal-lopplng. WIth
this kind of power. $-9 signal reports from the II'
corners 01 the world Ire (ommonplact. ALldio qU.lI­
ity 01 tbe 500c is definitely SUl)trio, 10 IIlO$I olher
1""!el iw tfS on lht manet today. Tltis is due 10
the high frequency crys l,1 uttce II ller used in the
SOOt thai is made n pteillly lor us by C-f Net­
works. Th is filter provides exceuent channel sepa­
ration, combined WIlli Ihe smooth, n.tllrll voice
quality lor whith the Swan 500Cis SO well known.
Velvtl smooth dual ralio luning is athievtd with our
custom machined planetary drive, machine tooled
10 ulremtly close teteonces. Refine ments 01 the
Swan VfO have resulted in superior methanical
and Ihermal slabi lily and mou precise dial calibrl'
lion For the CW operalor, Ihe 500C intludes a
buill-in sidetone mo ni lor, and by install ing the
SWAN VOX " cessory, you will also h.we bruk in
CW operation.
The S"'an SOOC is I deluxe trl nsceiver with proven
reliabilily and pt rlormance, yel is pr iced substan­
tiatly less Ihan t ompetilrye gur, See it at your
S..an du ler soon. $520
MATCHING AC POWER SUPPLY
Model 117XC $105
12 VOLT DC POWER SUPPLY
Model 14-117 $130

U 7 t
THE SWAN £9//// JW
5BANDS-26D WATT SSB TRANSCEIVER WITH
BUILT IN AC·DC SUPPLY AND LOUDSPEAKER
It's I complele rad iO stalion in I lightweight ta5Y­
to-Clrry PICkage. that even includes the micro­
phone, and yel costs only $395. Just connect I
power source and an anlenna, IIId you 're on Itle
at r. Plenty 01 power to WOlk the YrOfld with a
slrOlla, tlur sianal on p!'lone or CW, and wilh
ereeueet receiver senSit iv ity second to none.
The Swan Cygnet has been an inslant suetess since
"'e lirst infloduc ed It in Februa' , _ bperienced
hams find it idt al lor Ilk ini alona on business trips
or vltahons since it can be operated hom a moleI
room. boat. car. or practically anywhere. Ne", ly
licensed hams lind thlt the CYl nel provides •
complele Imateur radio slation at a min imum
investment.
If you're one 01 tbose IlflCl ical people who knows
that the bad of the l irplane leis there the same
lime IS the front ... yOu, 100, will like our Swan
Cygnet.
See It , and try il l l your SWln dealer soon,

$395

S..,AIV
E L E C T R O N I C S
Fo, b.tt., /d•••
in ,m,t.lJr ,.dlo.

OCEANSIDE. CALIFORNIA . A subsld" lI'"y of Cubic Corpor.tion

2 • co • June, 1969 See plge 110 for New Ruder Service
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Sat isf ied TA-36 owners can convert thei r beams to the
Classic 36 with the new TA36/CL36 Conversion Ki t.

As the latest add ition to the wor ld-famous Mosley Trap­
Master l ine of amateur antennas , the Class ic 36 offers :
fre quently-imitated, never-improved-upon .\los ley Trap-

.!taster Trap s; automatic bandswitching by means of
exclusively designed, high-impedance parallel resonant
Trap Circuits; weather-tested Trap-.lIaster construction.

With 'Patent Approved ' Classic Feed System'

You 've been hearing about the Classic Feed System and
i t s phenomenal success in three-element configur­

ations. Now-in response to repeated requests-this
revolutionary new matching system, Balanced Capacitive

Matching , has been incorporated into the or iginal six­
element configuration of OX-proven TA-36 to creat e the
new Classic 36. Th is tri -band beam, rated for maximum

legal power onl0, 15, and 20 meters, features the Cl assic
coax-fed bal anced e lement for more effic ient beam per­

formance, increased bandwidth, and max imum gain.

I
The Mosley name is your guarantee: Mosley builds qual i ty

antennas and stands behind them. Write fac tory
direct for complete spec ifications and performance data,

including VSWR curves and gain f igures.

•

· Pat. No . 3419872

4 • CQ • June, 1969 See page 110 for New Reader Service
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ZERO
BIAS

A Ta recent convention, a newly licensed
amateur came up to me and asked if I thought
he should "waste $6 on joining the ARRL." He
was clearly disappointed when I told him that,
far from being a waste, his $6 League member­
ship would be one of the more worthwhile in­
vestments he could make at this noint in his
amateur career. He obviously expected me to
support the notion that the ARRL was not
worthy of his membership. But I don't. and never
have thought th at way.

Make no mistake about it, I don't approve of
the attitudes and tactics of the League in many
important areas: their handling of the Incentive
Licensing proposal, the pompous attitude of the

DX CC committee, the ultra-conservative ap­
proach to such things as amateur satellites, and
the terrible inertia frequently exhibited by
League policy. Our disapproval. however, should
not be construed to be total rejection of the value
of a league-like organization. Moreover, we feel
that it is essential to the future usefulness of
ARRL to have young people join and begin to
assume an active political role in l eague policy.

Scanning the lists of SCM's and Directors
quickl y gives the impression that both groups are
composed of older and more established ama­
teurs than the typical newcomer can easily relate
with. It's difficult to see how things could be
any other way since something like a league
directorship demands large expenditures of time
and effort. not to mention money. all of which
are beyond the ca pability of a young man in his
late teens or early twenties. In fact. even the very
campaign literature distributed by candidates for
directorships stresses the stable. long-term. estab­
lished nature of the man. Youthful and fresh
attitudes are most often detriments rather than
assets to a league office-seeker. probably because
the voting-majority is also composed of similar
established, comfortable individual s. Thus the
perpetuation of the conservative. middle-income.
middle-age approach to league policy.

Maybe - just maybe - it's about time for a
restructuring of ARRL to include some working
provision for the participation of young people
in policy determination. These young people a re
the ones who will be forced to live with the form
of a mateur radio that is being shaped now by an

See page 110 for New Reade r Se rvice

ultra-conse rvative ARRL. To suggest that they
be give n a major role in sha ping their own futu re
is therefore not too fa r afield.

Presently, the channels through which any
amateur can make his thought s known to ARRL
headquarters are through sixteen ARRL Direc­
tors, all good men. but all unable to completely
d isa ssociat e their own voting habits a nd opinions
from those of their constituents. A man. no
matter how impartial he tries to be cannot vote
without some partiality, and a 40-year·old man,
no matte r how hard he tries. cannot think in the
same te rms as an 18-yea r-old.

It is our opi nion that a new intermediate body
should be established within ARRL which would
lie between the ARRL member a nd the Divi­
sional Director. We propose that the number of
members of this body should bear relati on to the
number of League members to be represented
a nd that such members be charged with the
responsibility to direct the Divisional Directors
on how they are to vote on issues which will
ultimately affect the individual amateur in any
way. We further propose th at the only require­
ment fo r eligibi lity in this body be ARRL mem­
bership with no regard to age or length a nd
continuity of membershi p. and that election to
the bod y be by petition signed by 100 or so
ARRL members.

We feel that in the improbable event that such
a system was ever to be adopted. the young
people of our hobby would finally have achieved
the fair degree of representation which they are
currently denied.

On Cover
Our cover th is month takes on a n outer space

aire once again by depict ing the landing on the
Moon's surface of the Lunar Module and the
first careful ste ps by man on a heavenly body
other than Earth. The photo. supplied through
the courtesy of Grumman Aircraft Engineering
Corp. shows a full-size mock-up of the LM. and
two fully suited-up "astronauts" on the detailed
mock moon-scape at the company's Bethpage.
L.J., N.Y plant. A sequel to March CQ's "Voice
of ApoIl0-8" article by K4DSN, this time de­
scribing the LM's communications system. begins
on page 56,
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SAVE

$ 00

$

.,....

WITH COUPON

PERFECT FOR SWITCHING YOUR TRANSMITIER/RECEIVER TO VARIOUS ANTENNAS.

EASILY HANDLES 1 KW AM or 2 KW L1NEARS. NEGLIGIBLE
INSERTION LOSS and LEAKAGE. STURDY CONSTRUCTION,
DURABLE ANODIZED SATIN ETCHED FINISH.

SENO FOR OUR CATALOG OF PRECISION
OUARTZ CRYSTALS ANO ELECTRON ICS
FOR THE COMMYNICATIONS INOUSTRY.

I "'Buy m. Bnt"L... .___ ... _~_ ..._ _ --l

TT
SENTRY MANUFACTURING COMPANY

Crystal Parle. Chicleasha, Olelahoma 73018
Phone 405-22U780
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WE STOCK SENTRY COAXIAL SWITCHES.
SEND US YOUR ORDER fOR PROMPT
SHIPMENT.

BOX 37A PHONE 605088,",5749
WATERTOWN, SO . DAKOTA 57201

AMATEUR - WHOLESALE ELECTRONICS
A DIVISION OF

International Electronic Systems. Inc.

280 ARAGON AVENUE. CORAL GABLES. FLORIDA 33134

305-444-6206 C.ble: " INTEL" Export orders our sDec l. tty

Radio, Inc.
1000 SOUTH MAlN ST.

TULSA. OKLAHOMA 74119

918·587·9124

metronics center, inc.
2929 N. HASKELL

DALLAS, TEXAS 75204

214·LA 6·2023

L. A. Amateur Radio Supply
2302 B ARTESIA

REDONDO BEACH. CALIF. 90278

213·376·4455

stellarID ndustries
t.-> tlf. If smUI .. ...

SALES AND SEltVICE

10 GRAHAM ROAD WEST
ITHACA. N Y. 14850

TELEPHONE: AREA CODE 607 273·9333
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Kill ignition noise
and other strong impulses

with a

NOISE
BLANKER

KIT for
TR·3 or TR-4

•

Unlike the usual noise cl ippers or limiters, the
34·NB is an advanced noi se blanker which actually
mutes the receiver for the duration of the noise
pulse. Between noi se pul ses, ful l receiver gain is
restored. (The receiver AGe is affected only by the
desired signal strength, not by the noi se at the an­
tenna.) low level signals masked by noise impulses
without the noise blanker can be copied when the
blanker is used. The 34·NB is a must for the mo­
bile operator.

HOW IT WORKS •. •
A noiseless electronic series swi tch is inserted at
the output of the receiver mixer. This swi tch is
operated by the output of a special receiving cir­
cui t which is tuned to the 9 MHz If with bandwidth
of 10 kHz. The swi tch opens for noise impulses but
closes to allow the signal to pass.

The kit consists of these main parts: 9.NB board
(composed of 17 transistors, 4 diodes andcircuitry),
NBK board, capaci tor assembly, switch assembly,
lever knob, and miscellaneous hardware.

Installation of the kit is about a two hour job for
the competent technic ian on ly, requiring the usual
hand tools, plus soldering iron and electric drill.
Factory installation, $15 plus sh ipping.

Model 34·NB 512900 Amateur Net

At your distributor or write to

- R. L. DRAKE COMPANY..J
Oept. 269, 540 Richard St., Miamisburg. Ohio 45342
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OUR READERS SAY

Philippine Operating Permitted

Editor, CQ:
.'t is regrettable that copies of the CQ Mag>

nztne, January 1969 issue, arrived in ~I ani ra

almost three months late, so that I secured my
copy about the latter part of March .

The letter of W. P. Lauson, KnIZC. entitled
" Philippine Operating," as published in the "Our
Readers Say" page of that issue. brought me no
little surprise and dismay. Mr. Lauson claimed
that he had been stationed in the Philippines for
severa l months and up to the time of his writing
had not obtained permission to operate.

\Ve would like to pass on to you the infor­
mation that since 1964, the Radio Control Office
of the Department of Public w orks and Corn­
municutions, Republic of the Philippines. has
been granting special permits to U.S. citizens
wi th valid FCC licenses. Among those who were
granted permits to operate in the Phil ippines
since then were:

D U Special
Call Name Home CaJl

W6FHM I
DUI Herman Brunerneier W6FM H

W4111C/DUI E. K. Shinn W4BlC
KH6AEDI

DUI Sam Lewbel Kfl6A ED
DXIAAV Lawrence Eisler W4AAV
DXILNY B. J. Smith K8LNY
DXIHMI Frank R. Smith W8HM I
DUIZAA William 1. Hunt K2JRT
DUI ZAB Gary D. Ell iott W7UXP
DUI ZAC Robert K. Kula K3MOV
DUIZA E Halbert T. Cupps W4JNR
DUI ZAF Alex T. Quarmyne 9G ITV
DUI ZAG Byran Y. Ike WB6KRW
DU IZAH Lyman L. Frazer W4SUS
DUIZAI G. T. Mitchel KG6APJ
DUIZAJ w allace F. Music W7UUO
DU IZAN John Lowell Alline WIGL
DUIZAW William R. Long W3EIV
DUBZAD T . K. Baxter W3MOV

All applications to operate ham radio sta tions
in the Philippines either of foreign or Filipino
nationals. have to be recommended for approval
by the Philippine Amateur Radio Service, Inc.
(PARS) of which the undersigned is the Presi­
dent. We are enclosing a copy of our Art icles of
Incorporat ion and the By-Laws for your fi le.

As of this writing, we have not come across
any communication from Mr. Lauzon applying
for a permit to operate an amateu r radio sta tion
in the Philippines. Furthermore, we do not have
in our records a person who is "Filipino by birth
and now a U.S. citizen" who had been granted
permission to operate in the country. We have.
however. received an application two weeks
ago from Capt. Salvador R. Tesoro, WB6LVR.

See page 110 for New Reader Service



:== = =WITH A,::= === :;
DRAKE

TRANSMITTING
CONVERTER

Now your transmitter can work .

2 or 6
Meters

•

• •

FEATURES

Frequency Coverage: 143.9·148 MHz.
Frequency Coverage with TR·6 and SC·2: 143.9·144.5 MHz

and 144.9·145.5 MHz.
Modes of Operation: SSB, CW, AM, RTTY, determined by

exc iter.
Average Olstortion Produels: The odd order are be tter than

25 dB below PEP.
lnput Power: 180 watts on CW or RTTY. 180 watts PEP on

SSB and AM.
Output Impedance: Nominal 52 ohms with adjustable out-

put network ISWR less than 2:11.
Injeclion Required: 0.25 V. at 130 and 131 MHz (from SC-2l.
Excilalion Requ ired: 0.25 V. at 13.9-1 8.0 MHz.
4 Tubes. 4 Transistors, 5 Diode s.
Size: 5¥." high, 11 ;>" deep, 7 ~" wide. Weighl - 9 Ibs.

Frequency Coverage: 49.5·54 MHz.
Modes of Operation: SSB. CW, AM. and RTTY, determined

by exciter.
Averal! Distortion Products: The odd order are at least 35

dB below PEP.
Inpul Power: 300 watts on CWor Rffi. 300 watts PEP on

SSB and AM.
Output Impedance: Nominal 52 ohms with adjustable Pi-L

network ISWR less Ihan 2:11.
In jection Required: 0.25 V. at 36.0 and 36.5 MHz (f rom

SC·6l.
Excitalion Required: 0.25 V. at 13.5-17.5 MHz.
6 Tubes, 1 Transistor. 4 Diodes.
Size: 5¥." high, 11 ~" deep. 7;>" wide, Weighl: 9 Ibs.

TC-6 SPECIFICATIONS

TC-2 SPECIFICATIONS

Amateur Net

Model TC-6
• Full coverage of

6 meter band
• 300 watts input

• All swi tch ing between VHF and normal
low- freq uency operation of th e exciter
and receiver is accomplished by the func­
tion switch on the front panel.

• When used with any Drake exciter, no
additional power supply is needed . How­
ever, the converte rs may be powered by
an AC-3 or AC-4 power supply when used
wi th other exciters.

• The low level d rive requ ired is obtainab le
from al mos t any ex ci te r co ver ing 20
mete rs or from the TR-6 (with TC-2).

• Oscillator in jection may be obtained from
the Drake VHF receiving converters.

• Transmitt ing AGe prevents flat-topping
and inc reases talk power.

• Metering is p rovided for both final am­
pl ifier plate cu rrent and relat ive output
po wer.

• Built- in antenna re lay.

• Provision for contro lling linear amplifier
an d /or external coax relay.

• Matc hes Drake a-Line in appearance.

Amateur Net

Model TC-2
• Full coverage of

2 meter band
• 180 watts input

,

Al your distributors, or wrile: Dept. 269
R. L. DRAKE COMPANY 540 Rich ard Street , Miamisburg , Ohio 45342
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PRECISIONCOMPONENTS FOR THE RAD IO AMATEUR

No. of Amateurs per
Oass of Thousand Holding Number Percentage
l icense This Class license Change Change

1965 1968
Novice 62 56 - 6 - 9.7%
Technician 224 218 - 6 - 2.7%
Conditional 154 136 - 18 - 1l.7%
General 395 405 + 10 + 2.5%
Advanced 150 158 + 8 + 5.3%
Extra 16 26 + 10 + 62.5%

If we conside r Conditional and General a..
basically the same class of license, since they
share the same privileges. then the fi gures be­
come even more in favor of the hi gher cl ass
license. Even without thi s stipulat ion. however,
Adva nced is increasing a t twice the percentage
of General, a nd Extra is increasing at 25 times
the percentage rate o f General. This certainly
looks like a landslide 10 me! Due 10 the fact thai
Advanced class licenses were not issued to new
a pplicants until late in 1967 , thi s inc rease look
place over o nly one year o f the three year period
in question. and it is reasonable to assume that
there will be a much larger increase in this per­
centage in future three year periods.

USAF, assigned at Camp John Hay Air Force
Base in Baguio City, but his permi t has not been
issued yet. He is a Filipino by birth and now a
U.S. Citizen with permanent residence in C hi­
cago, Illinois.

It will certainly be of great interest to all CQ
readers to know that the reciprocal agreement
between the Unithe States of America and the
Republic o f the Philippines, which was initiated
by PARS, has already been signed by U.S. Am­
bassador G. Mennen Williams. We expect the
Philippine Secretary of Foreign Affairs 10 ratify
this very soon.
Lastly, we hope that you will publish this letter
in your magazine for the benefit and guidance of
all concerned.

Emilio M. Assistcres
Asst. Dir. o f C ivi l Aviation &

Asst. to the U ndersec re tary fo r
Transportation and Com munications

Manila , Philippines

Edilor, CQ:
Readers of CQ have traditionally been treated

10 a look ar "the other side o f the coin" on im­
portant matte rs such as incentive licensing,
DXpeditions, etc. II has always been a plea sure
10 note that when your opinions do not agree
with those o f ARRL, you have presented your
arguments to the readers, and the readers pre­
sumably make up their minds on the particular
subject after seeing both sides of th e situat io n ,
This is as it should be, however. it places a
resonsibi lity on you 10 present facts in an honest
manner.

I feel you have neglected this responsibility in
the February '69 edition. I refer you to "De
Extra", page 69. The status of the change of
grades o f licenses is grossly misrepresented . T o
ill ustrate my point. let's take a representative
group o f 1,000 a maleurs and divide them up
according to the percentages quoted by K4I1F.

designed
for
application

No. 9220 1
TRANSMATC H

JUNI OR
Converts i m pedance of
any 10 t o 500 ohm
coaxial fed anten na srs­
tem to 50 oh ms. The No
92201 is 8 150 watt sin:
are-encec or unbalanced
unit in tended to match
single-ended t ransmi t­
ters to coaxia l tran s­
m ission lines. $67.50.
No. 92200 TRANSMATCH
is ava i lab le for use at
1 KW, $129.00.

INQUIR[ AeOUT OUR COMPLETE
LINE OF MIN IAt URIZE O COMPO NENTS

No. "00'
R·F SWITCH

Hillh vo ltage R·F Switch
is desianed to handle
a KW of r·f power at
frequencies to 30 me. It
features h ia;h v o lta ge
breakdown and a non -arc
track in a; and arc resist­
ant molded frame. Ava i l ·
able in single pole 2 to
6 pOsitions at $8.75: or
two pete 2 or 3 positions.

No. 69100
KNOB-TUNABLE

CERAMIC CO IL FORM
The Millen No. 69 100 is
a " Designed f or Ap pl ica ·
ttcn'' ceram ic coil f orm
which may be pane l
mounted and operated
by a kn ob without the
knob moving in and out.
25 kn ob turns for 3.5 t o
1 change in ind uctance.
$3 .39.

No. 90901
MINIATURE

MOOUl E
OSCillOSCOPE

One inch osc illosco pe
for monitorina; modula ­
t ion. On ly 2\'. " x 2'''''' x
3~" deep. Uses type
lCPl CRT. Fixed focus.
Requires 600 to 950
v.c .e. $23.10. Module
powe r supply ava ilable,
$23 .10.

.JAMES MILLEN
MFG. CO., INC. ~

MALD EN, MASSACHUSETTS ~

---
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Since this letter will probably come to the
attention of Mr. Attaway, I would like to make
clear that this is not intended as a "Vicious
Attack", but only as a request to present the
facts in a true light. The percentages he quotes
relate to the total of all licensed amateurs, not
to the individual class of license. and are there­
fore irrelevant and present a distorted picture.

I would appreciate further correspondence
from you or Mr. Attaway on this matter.

H. Hans Brakob, KG6AQIIWA~PQF
FPO San Francisco 96630

The [allowing is a reply from DX Editor John
A . Attaway, K4I1F.

De Extra's statistical analysis was mad e by a
neutral party. not even interested in amateur
radio, who has a Ph.D. from a major West Coast
university. He warned us th at there would ,be
those who would make the case for a '62%
increase', but that it was totall y invalid stat istic­
ally as the start ing point represented such a small
percentage of all the U.S. hams. For example,
suppose we had a Super Duper class license, but
only one ham had it. Then if 2 other hams be­

.came super-dupers. it could be hailed as a 209%
increase and therefore a landslide by the stand­
ards of Mr. Brakob. However, 3 hams out of
260.000 are almost as meaningless as the number
who are amateur ext ra's. For furt her comment
see De Extra on page 64 of the ~fay, 1969 issue
of CQ." John, K4IIF

Ham Repeaters
Edito r, CQ:

It's about time, an article on Ham Repeaters
.. . Page 46 of the April 1969 issue.. .
. I am a new 3 yea r subscriber and one of the

many hams interested in the latest ham fad, two
meter repeater communications. At last we old
timers have something new and up to now the
leading am ateur publicatio ns have ignored the
subject completely as tho it did not exist.

ow, Mr. Editor, please follow up with
articles on the repeater and mobile units and
how they are set up and operated. A Jist of the
many repeaters already in opera tion Nat ionwide
would also be interesting.

Wilbur T. Golson, W5CD
Baton Rouge, La. 70806

We Stand Corrected
Edi tor, CQ:

It appears that there is a small error in the
power supply article on page 36, April CQ.

Resistor Rt has a value of 2.7 k on the sche­
matic. It appears -to me that for a good design
R1 should have a value of about 470 ohms. The
reason for thi s is that the zener diode regulated
supply for the base of transistor C 1 should be as
"stiff" as practical for best regulation. The
IN964 has a nominal current of 9.5 rna. with a
max. of 24 rna. Under worst conditions-high
line voltage and no load on the power supply
with a 470 ohm Rio the zener current would be
approximate ly 12.5 ma., well within its 400 mw.
rating. With low line voltage and full output load

[Cantinned on page 95]

See page 110 for New Reader Se rvice
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THIS
MONTH

YOU CAN GET THE

Signal/one
STORY AT:

• AFCEA,
Washington, D.C .

• PACIFIC DIVISION ARRL
CONVENTION,

Sacramento, Cal ifornia

• ARRL NAT IONAL
CONVENTION,

Des Moines, Iowa

OR FROM ANY OF THESE
OUTSTANOI NG OEALERS:

• A mateur Who lesale Electro nics,
Coral Gab les, Florida

• Amrad Suppl y, Inc.•
Oakland and San Francisco. California

• Douglas Electronics,
Corpus Ch rist i, Texas

• Electronic Distributors, Inc.,
Muskegon, Michigan

• Harrison Radio,
Farmingdale. Jamaica, and N ew York, N. Y.

• Henry Radio,
L os Angeles and A naheim, Californ ia;
Butler, Missouri

• Stellar Industries,
Ithaca, New York

" I t Speaks for I tself"

.. Signal/one
A D iv ision of ECI IAn NCR Subsid iary)

2200 Anvil Street North
St. Petersburg, F la. 33710
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from
NRCI

SOO-Watt
S-Bander

--

You ca n 't buy a more potent package than the
new NRCI NCX·500 transceiver. This versat i l e
5·ban der is packed w ith the performance ext ras
that give you the sh arpest signal on the band,
plus an enviable co llectio n of QSl's. Check it out!

• SOO·Watt PE P input on SSB, g rid·bloc k keying
on CW and compatible AM o perat ion.

• Receive ve rnie r , w ith tun ing ra nge greater
than ± 3kHz.

• Rugged heavy-duty 6LQ6's.

• Crystal -controll ed p re·mixing w ith single VFO
for effective f reqUenCr st abi l it y. plus identical
c alibration fa t e o n OIl bands.

• Crysta l latt ice f il t e r for h igh sideband supp res­
sion on transmit. and reject ion of adjacent ­
c han nel QRM on receive . .• plus solid -state
balanced m odulator f or "set -and -forget " ca rri er
s upp ression.

• U niversa l m obile mount included.

AC·500 pow er supply available. Great t h ing s are
happening at NRCI.

AMATEU R NET PRICE: $425.00

Announcements

Correction

RE: Photo on p, 71 in Dec. '68 CQ. The call
sign of DARe president Karl Schulthesis should
be DLlQK.

Tacoma, Washington

The 1969 Washington State Hamfest will be
held July 12 & 13 at the Sportsmen's Chateau.
16409 Canyon Road East in Tacoma. There will
be two days of activities for hams and their
families. Camping and trailer space available
on the grounds.

Preregistration prize will be an HW-12A
transceiver kit. Gra nd prize will be a Swan 350C
transceiver. Many other door prizes. Registration
is S5 in advance and S5.50 at the gate.

For motel or camping reservations, registra­
lion applications or information, contact Ham­
fest Chai rman Merl Chavis, W7IKG, 5640 S.
Yakima St., Tacoma. Washington.

Chatham, III.
The Wuad-Co, Amateur Radio Club will spon­

sor the 12th Annual Hamfest of the "Breakfast
Club" on July 19 and 20 at Terry Park, 3/4 mile
east of Palmyra. All other groups are invited to
meet at the hamfest, giving prior notice to the
hamfest committee. There will be dancing and
movies Saturday night. Bring your own basket
lunch. Sandwiches and soft drinks available on
the grounds.

Mobile talk-in on 3873 kc. from noon Satur­
day to II :00 A.M. Sunday. Games, contests,
golfing and fishing. Bring your swap gear.
Camping facilities open from Friday afternoon
to Monday morning. Pre-registration until July
7 is SI.OO; SI.50 at the gate.

Write: "Hamfest" c/ o Quad-Co. ARC, Box
323, Chatham, 1lI. 62629

Passaic, N.J.
The Knight Raiders VHF Club, Inc. will hold

its Third Annual Hamfest on Saturday July 19.
Between 500 and 600 hams from the metropoli­
tan area are expected to attend this affair which
will be held at Garret Mountain Reservation,
West Paterson , N.J. For more information con­
tact: Jack D. Wilk , K2KDQ, P.O. Box 1054,
Passaic, N.J .

Yo
/III

I lh / NATIONAL RADIO COMPANY,INC.
NRCI ]1 Wn h ,neton St .• Melrow. M. u . 02116

T.Ie~: (6 11) 662·1100 TWX, 611·665·5032

' '' I...n..llo " a ' M"'~.hnE t h, oue h .
Ad. Aut>elNl. Inc. 8 !1 B.a..d Sl,pet. Np. TOtk. New TOtk

lD 1969. National Radio Company. Inc.

Radio on Radio

"QSO with W2CFP," a new series of broad­
casts featuring news and views on amateur radio
is now being heard each Saturday in the Central

[Cont;lllletd on page 98]

l
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MO BILE HAM
ANTENNA
FROM HY·GAIN

Looks aren't
everything.

Th is new Ham Cat may be the best looking
ham mobile antenna you've ever seen. but
that's just the ha lf 01 it.

After all. beauty is as beau ty does. and this
one does i t better than any other ham antenna
you can buy.

First of all , it's got a shake-proof sleeve
clutc h that folds over when you want 10
garage it.

Which also means you can change from
one band to another in a couple of seconds
by simply unscrewing one complete coil
and tip rod unit and screwing another onto
the fo ldover mast.

It 's also strong enough to take a knock
without bending. And the turnover mast is a
hefty ~~.. solid rod of highly polished. heat­
t reated aluminum.

We've also done away wi th thectd- fash ioned
plast ic shrink tUbing and sealed the light­
weight precis ion-wound co ils in an indes­
truct ible epoxy-fi berglass sleeve. (Which is a
d ist inctive white that'll add to the beauty of
your car.) And. all fi tti ngs are heavy chrome­
plated brass.

The new Ham Cat combines higher a with
wider bandwidth performance. withou t using
a lossy- heat generat ing coil like the others
use. So it not only looks beyond your wildest
dreams. it works beyond them, 100.

It's also designed on a nominal 52 ohm
impedance so you don 't have to have any
special matching. (Any length coax will work.)

The Ham Cat mobile ham antenna is at your

,

I

Hy-Gain dealer (he 's the best one under the
sun) right now.

And it's there at a price all the others are
charging for hall of what you get in this
antenna.

And that' s the real beauty of it.

ELECTRICAL
• Nominal 52 ohm impedance - no special

matching device needed.
• Widest bandwidth, highest power handling

- Vs. - heat drift rat io available.
• l owest VSWR in any mobile available.

MECHANICAL
• Turn-over mast is hefty 'ri!- d ia. soli d rod o f

highly pol ished heat-t reated aluminum.
• All connections are standard ¥e-24 thread.
• Mast folds over, swivels, and turns over.

You can mount it on bumper deck. In addi·
tion. th is fle xibility makes it easy and
simple to change coils.

• Co il and t ip rods are a one-piece assembly.
Coil diameters are constant, only lengths
change.

• Shake- proof sleeve clutch facilitates quick
band changeover and fold over for garag ing.

Ham
caT

H...·G...IN ElECTRO NICS CORPORATION
P.O. BOll 863-2

uncetn, Nebraska 68501 lC·I

• THE MOST ....DVANCED .... NTENNAS UNDER THE SUN
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NEW OSL BUREAU
To ha ndle all your QSls, whether for next door,
the next state, the next country or anywhere !
No specia l membership fees. coupons. or rules;
Just:
3' each for QSls for USA, Canada or Mexico.
4' each for QSls for anyother place in the world.
Just bundle them up (please arrange alpha­
betically) and mail to:

WORLD QSL BUREAU
5200 Panama Avenue

Richmond, Calif. 94804, U.S.A.
Attention Hams USA. Canada and Mexico: Yes,
we mean just what we say-at last a QSL bueau
to handle QSls for QSOs within your own country.
Attention Hams outside USA, Canad••nd Mexico
(.nd SWLs anywflere): Please send us your QSls
for delivery anywhe,,-same rates as listed above.
Attention Radio Clubs: Here is a way to increase
attendance at your club meetings. On appl ica­
tion we will send QSLs received for your mem­
bers to you tor distribution at meet ings. Also
special plan at reduced cost for outgoing QSls
from clubs ava ilable. Send for details.

FOR ANY
TRANSMITTER

COMPRESSOR-PREAMP
MODEL ACP-1 KIT $18,50
30 db compression fange • Low-noise
FET input stage • 5-transistor and 1­
diode ci rcu it _ Adjustable Input and
ou tput levels • Printed c ircuit construc­
tion with easy-to-tollow instructions _ 3­
way jacks tor PTr operat ion _ Easily
installed in mike line

Other Kits
Audio Ampllflera _ Power Supplies _ Teal
Equlpmenl _ Tre.aur. Loe.lo,. • end
m.ny olh.,.
".,1. O.r. , h.el, with cIrcuit de, cr lptlOfJ , dlegrem,
efJ d ,peclllceUOfJ, lor . 11 IIlr, .

CARINGELLA ELECTRONICS; Inc.
P.O. BOil 321 • U"I.nd. C.llfornl. 811ae
Phone 7U·9a5.'~"O
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Feenix, Ariz.
Deer Hon. Ed:

You would think that it being easy to fore­
casting weather these days. After all, scien­
tists having weather saddlites all over the sky.
getting pictures of weather all over the world.
How hard it be to knowing what the weather
are going to be at one little old spot on earth?

Hon. Ed., it not that 1 mind ing minor
differences. Likesay forecast is for "clea r
and temperature in 80's"- 1 not mind ing it
when it a bit cloudy and temperature in 70's.
Or. likesay if forecast for "cool and 30%
chance of rain"-I not minding it when it a
bi t cloudy and temperature in the 70·s. Any­
buddy can be wrong a little bit.

But Hokendoke Hackensaki! ! did thin gs
get goofed up last week. 1 never forgctting it,
on acct. I coming within an inch of not being
able to breathing. " but 1getting ahead of my
story.

Scratchi needing new antenna for some
speshul experimental work I doing . I making
deel with local tellyfone company and gett ing
a used 50 foots tell yfone pole. They making
reel slicky self-supporti ng antenna roost. as
you knowing, Hon. Ed.

Next, 1 caIling weather bureau to getting
forecast for weekend. They coming back with
"clear and temperature in mid-80's." Rcal
nice pole-putting-up weather. So, I notifying
several local amchoors we having a pole-rais­
ing and cacktus jooce party that Saturday.

When along come Saturday. it looking like
forecasters are being rite, as it reel peechy
weather. Local amchoors showing up brite
and early, and we starting to dig hole. Need­
ing a 15 foots hole. then we planning to dig­
ging a trench leeding to hole, so we can just
sort of sliding pole into hole. Kind of a hole
with a side door, of you knowing what I

•meenmg.
Hole digging working out reel well. Ground

is kinda soft from resent rains, so old Arizona
clay coming up nice and easy. By noon we

See page 11 0 for New Reader Service
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If vou
can't swing

a beam, mavbe
vou should swing
ith one of these.

•

These are the trap vert icals that go along o n just
about every Dx-peduion. It 's because tney're the best
antennas under the sun for hams that are sho rt on
swing ing room or cash .
The 14AVQ (10 thru 40 meters) and the leAVO (10
thru 80 meters) from Hy-Gatn are the ONLY high
efficie ncy -hi gh 0 trap verti cals made.
Others c laim to have an advantage in uniform meet­
ocnty across all bands whi ch is the result o f low
Q-h lg h loss traps.
Hy-Gain developed " Hy-O" low loss traps are each
electronically tuned to precise frequency to g ive true
resonance on each band. So me other traps are tuned
mechani ca lly.
Hy-Gatn traps take maximum legal power con tinuous ly
while others melt under less stress.
You gel low VSWR on all bands w ith the ab ility 10
adjust and readjust lor peak performance at any
specinc fr equency .
Hy-Gam verticals devel op an extremely low-angle
rad iat ion pattern. so you get a powerful signal for
the long hauls,
And they 're the o nly vemca ts at DC ground , So you
get practically no static or lig htni ng prob lems.
You can phase two 14AVQs or two 18AVQs and get
the sig nal directiv ity of a beam without the bother or
worry of a tower or rotor.
Constructed of high·grade neat- treated , heavy wa ll
aluminum and indi te treated hardware, there's no
worry about rust and deterioration common with cad­
mium plated steel. Taper swaged tUb ing reduces w ind
loading and puts extra strength where it' s needed. No
top loading gimmicks to hang up in the w ind.
Get down to the best d istributor under the sun (he
stocks all Hy·Gain products) and get swing ing on the
14AVQ or 18AVQ.

l4AVQ & l8AVQ from HV-Gain
HY·GAIN ElECTRONI CS CORPORATION

P,0. Box 86&-2 -
ttncctn, Nebrask. 68501

til FOR THE MOST ADVANCED ANTENNAS UNDER THE SUN
"-"l"
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having hole at rite depth, and the other fel­
lers who digging trench are almost finished .
So, we calling lunch hault , to partaking of
some of XYL-to-be's cucumber, peanut but­
ter and jelly sandwiches, washed down with
cacktus jooce.

By time finishing lunch, it no longer
"clear." In fackly, it "overcast with showers
any minute" kind of weather. We pole-putter­
uppers thinking things over and desiding to
go ahead anyway. ff it rains, ground will be
slippe ry and pole going in better.

Sure enuf, just as we finishing side-hole
trench and rolling tellyfone pole over to it,
rain are reely coming down- a reel Arizona
gully washer. We huffing and puffing and
pushing for abouts ten minutes, and gett ing
pole up in air cupple of feets. All this time
rain are coming down harder and harder
until we sloshing around in at least a foots of
mud.

Sudde nly sky arc d eering, rain arc stop­
ping, sun are coming out, and wind arc start­
ing. Han. Ed., you never seeing wind like
this. J rnecn, it reely blowing- like sixty­
eleven miles per hour. It blowing so hard it
picking up the mud on the ground and blow­
ing it over everything. Wh ile this happening,
that Ari zona sun arc shi ning britely and tern­
perture going up to high-80's.

So tliere we are, pushing up on pole­
looking li ke fl ag-raisers at Iwo Jima- and
wind arc plastering us with mud, and Ariz­
ona sun are baking it on us as fast as it hitti ng
us. You not buleeving this, Hon . Ed., but in
no time at all none of us can moving. Mud is
caked so hard we can't moving a muscle. All
of us arc mud sta te hews. Hands in air. push­
ing up pole, but just sta tehews.

We might being there yet except for good
old Hon. Brother ltchi , He thi nking we could
be having problem, so he co ming out to help­
ing us. When he seeing our predickame nt, he
quick-like gelling hammer, and knocking
mud off all of us.

So, next time vou hear about Arizona-weather, keep in mind it can be changeable.
And don't ever bulecve weather forecasters
when they say "clear, temperature in mid­
80's." I still have tellyfone pole at 30 degree
angle sticking in ground. Hole is fi lled up and
packed tite wi th baked mud.

Oh, if you print ing th is, don't using my
reel name, or Feenix Chamber of Comme rce
getting reel mad at me, and maybe not renew­
ing my subscripshun to Arizona Highways
Magazine. Respectively yours

Hashafisti Scra tchi

with Greenlee punches
Her" , th o , imple speed y Wil li' 10 c ut I m ooth ,
ac cu,.t, hoi.. h. me tal, hard rubber. pi, , ·
l iel, e poxy. e tc .
S..... hOClls 01 ha'd work . • . punch cle,n, true
hoi•• in secondl for locket., controll. mete••.
and ot"... comClOnentl. Eas t 10 o~ale. S imP!t
In.~ punch in. small drilled hoi. and turn with
• wranc h. Fo r u.eln up to 1&-o 1l ..gl melal. A VI II.
able It I••ding radio and elKlroniC parts d"l,•• .

~ ~'!~~!'1~,~~ .!.~~~ C O
, IN Co lumbia ... .. . n.... Roc klo . d . III . , tl ot

. ..... .. h c.4 to>.. :!~

fORTH E NAMEOF YOU R,
NEAREST DEALER, WRITE

............l.Io.o.~.

Enjoy the convenience and
safety of the genuine original
E-Z Way Cra nkup Tilt ov er
Tower! The tower is eas ily

IliI raised , retracted. set at any
height by one man .. . and
t ilts to hor izontal position.
More are in use than any other
kind . . . write and find out why!

~ E-Z WAY
TOWERS

l
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If you're thinking about boning up for ahigher-class
amateur license, why not go after aCommercial license too?
The exams are similar in many ways-and acommercial
ticket can bring you rich rewards.

Addn' ''' _

Clly ~__

(0 pa..... th e e xa m a nd get yOUT Com­
mcrclal FCC Licence-cor yo u'l l get
your money back.
~Iail Coupo n for T\\o Free Uoo .....

Wan t to know more:' Send the
hound .in card fo r a free co py o f (JUT

..chool ca talog . " Ho w To Succeed
In Electro nic-. ' · describi ng o ppo r­
tunine-, in Elect roni c.., togethe r
with OUT .. pccial boo kle t. "How T o
Gel A Commercial FCC Licen...e."
If ca rd ha .. been removed . usc cou­
pon below. o r ...end vour name and
addrcv... to CIE. 1776 E. 17th St.,
Cleveland. Ohio ~~ II~ .

ENROLL UNDER NEW G.I, BILL
All CIE courses are availab le under the
new G. r. Bill. If you served on ac tive
duty Since January 31. 1955. or are in
se rvice now. cheC k boll. on card lor G.1.
Bi ll informati on.

pan ic.. and plants o perated hy elec­
tron ic automat ion. The pa y Iv good.
the wo rk i, exc iting . and th e future
IS secure.

T he "door-opener" to it all -and
in many ca...cv it" ... a lcea! require­
men t-c i ... ha ving a Commercial FCC
Licen e, Fo r pa...... in !! the Govern -
merit' Licc n..c exam oflc r-, p roof
po... itivc 10 one and all tha t ) 'OU
reall y know you r Electronics.

The exa m j.; so tough. a, a mat­
ter of fac t. th at two of three men
fa il it. B UI if yo u t ra in with C IE.
vou'vc litt le cause 10 wor n '. e l E
i rainl na i... '-0 effec tive lha t 9 out
of 10 C IE graduates who take th e
evam pa..." it.

T hat "... wh ~ we c an atTllTd to bac k
ou r cour ... c... with thi ... iro n-clad
Wa rra nt y: upon com pleti ng o ne o f
our FCC COUf'iCS. you mu...t he ab le

Srarc Zl r A F-c _

o Cht-c l.. hut- for ( ;.1. Rill Information
Accred ited Mem ber Na nonal Horne Study Council.
A Leader in Electronic.. Tra inin j: . . . Since t934 CQ-44L J

r - ---~ ----------- ---- - ------------,

I C IE Cleveland Institute of E lectronics
1776 East 17t."" St. "'eet. C 1eve1a'"lO. 0"" '0 44114

I. Your 44- ra ~l' book " iI ,' 'ol. I ,) Succeed In Ejecr romcv" dc-.cribi n(o! the
jllb (l rpo. ·numtlc, in E jcctron tc.. looa) anoJ ho'ol.' your cI'ur<;,(" , ca n pre­
pall' rnc {"r them .
Z. Yo ur boo!.; .. 1h )\>. TIl Get A Commercial F CC Lice nse ."

THINKISG about ~oi ng for your
Advanced o r E xtra Cia", License"

Then whv not kill IwO bird.. with
one ... tone'? Study up on your tech­
nical principle, and fundamenta l...
with a C fE home-st udy cour..e-ea nd
gel a Commercia l Licen ...c loa .

C fE license-preparation co urse..,
whilt' they're vpccitically de... igncd
10 gel you a Commercial Liccn-,c.
give Yl1U a thoro-HIgh under..tanding
o f the ..ba..ics" common to all elec­
tron ic gea r- including " OUf own
and all o the r ama teu r rad io rigs. So
th ey ca n he t re mendo ucly helpful
in prepari ng you for the quesncnv
you'H face In amateur cum Ele-
ment -IA and -lB.

Thi rmc ht he rewa rd enough in
it-elf. (lui th e fact th ai the .., co ur..e..
p repare yo u for a commercia l t icket
too provides the "icing on th e
ca ke."

t\(hanla5:.e.. of a Co m mercia l
Licell\t'

With such a t icket, you're id ea lly
eq ui pped to turn you r ho b by into a
rkh ly rewarding career-to "go pro­
Ics..io nal" a nd take advantage o f
th e e\dtingjobopportunilie!'> in the
booming worl d of Elect ro nics.

You m igh t. fo r e xa m ple . want to
~l' ( into two-way mobile radio ..c rv­
kin!! . In thi .. fuvt growing field. a
service contrac t fo r a typical svs­
tern pays an avera ge of about S IOO
a month . O ne Iice n...ed tech nician
can ma int ain eigh t to ten ..uch ...y....
tems-c und so me me n cover as many
a , fi fteen.

A nd there a re ma ny other golde n
o pponunitie.. in the aero...pace in­
du stry, elec tronic.. manufactu ring,
computer servicing. telephone com -

• What's better than getting an
Advanced or Extra Class License?

A. Getting a Commercial FCC License
to go with it.
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BY FRANK JONES," W6AJF

Top view of the two channel Apollo
converter mounted in its chassis en­
closure. The oscillator chain is in
the foreg round with the channel
selecto r switch at the right, just

below the antenna connector.

Circuit Descriptions

Two r.f. stages were used to get enough
gain to permit the use of an f.e.t . as a mixer
with the low cross-modulat ion advantages.
Perfect inductive r.f. neutralization of the
input to output capacitance cannot be ob­
tained at both r.f, frequencies since there is
nearly 40 mc spread involved. The neutral­
ization is good enough to permit good gain
at both frequencies when the r.f, circuits are
properly tuned and the antenna is near 50
ohms impedance. The mixer output is in the
21 mc band which is covered by any amateur
band radio receiver when used as the i.f.
system with this converter.

The crystal controlled oscillator chain
fi nally was designed with surplus crystals of
7650 and 7800 kc. These are multiplied 36
times to get the 275.4 and 280.8 mc fre­
quencies needed to heterodyne the desired r.f.
signals into the 21 me band between 21.0 and
21.5 mc. With the part icular crystals and
untuned crystal oscillator shown in the cir­
cuit diagram, the multipliers wound up close
to 275.4 and 280.0 mc. One crystal output

A T CHANNEL

CONVERTER FOR

APOLLO RECEPTION

·850 Donner Avenue, Sonoma, Calif. 95476.

T HE two channel v.h.f. converter illus­
trated here was built up to monitor the ex­
pected frequencies that would be used by the
astronauts on their trip to the moon. These
would be voice channels and might be fairly
weak signals coming back to earth. Probably
a beam antenna would be needed though
possibly a horizontal 20 inch dipole would be
good enough for reception part of the time.
To make up for possible antenna deficiency,
the converter was designed for high gain and
low noise figure. The N.F. measured at values
between 2 and 3 db, which is very low indeed,
at the desired frequencies of 296.8 and 259.7
mc. The remarkable Union Carbide UC734
f.e.t. (field effect transistors) at the present
price of less than $2 apiece seem to be the
best transistors for the r.f. and mixer stages.
Probably the Texas Instrument 2N5245 or
TlS88 would be comparable, at a little lower
cost. The socket connections would be differ­
ent and the neutralizing coil Lm probably
would have less turns.

18 • co • June, 1969 See page 11 0 for New Reader Service



Bottom view of the two channel Apollo converter shows the r.f. strip in the foreground and the
crystal oscillator chain in the rear. The harmonic trap adjustments are in the center of the

board. The crystals and the selector switch are in the right side.

halfway between the 296.8 and 259.7 mc
would do , if the i.I, receiver would tune in
the range of around 18.5 mc. The 21 mc
band is close to this range. so that the two
crystals are close enough to operate in the
doubler and tripler stages without retuning.

Overtone crystals could be used but these
would cost more than the savings in coils and
other small parts. One advantage of overtone
crystals in the 30 to 40 mc range is that there
are less oscillator chain spurious signal s re­
sponses than when sta rting with 7 to 8 me
crystals. F.e.t. units in the r.I , and mixer cir­
cuits. and moderately good Q in the multi­
pliers help to reduce spurious signal re­
sponses. The series tuned trap circuits in each
frequency multiplier probably help emphasize
the desired frequency in each stage. These
circuits increase the stage output considerably
when tuned to the collector frequency by
providing a low impedance path from base
to emitter. Some adjustments, particularly at
higher capacity settings. will tend to cause
spurious oscillation. so care must be taken to
adjusting these traps properly.

The frequency multiplier stages are all
biased at zero voltage until d. drive is ap­
plied . This means practically no collector
current until r.f, drive is present (or undesired
parasitic oscillation is present).

The transistors used here were unmarked.
mixed 2N706, 2N708 or 2N709 NPN units
which can be used in this frequency range.
The 2N706 units seemed to have slightly
higher output capacitance which may mean
a turn more or less in each slug coil form to

See page 110 for New Reader Service

hit the desired frequency. Nearly any silicon
NPN low priced transistors can be used in this
oscillator chain providing the rr is above 400
mc. The output voltage is more than enough
to produce good mixer operation with an f. e.1.
These require several times as much oscil­
lator injection voltage as would a v.h .f. bi­
polar transistor. However, the f.e.t, mixer is
fairly free of cross-modulation problems.

The r.f. circuits were overcoupled tuned
circuits, in an attempt to double-peak the re­
sponse curves near 297 and 260 mc. Flat re­
sponse in the middle was not wanted so the
LC ratios and l 'h mmf coupling capacitors
are values which are supposed to produce
double peaking effects. It is hard to arrive at
this condition in actual practice since the in­
put and output resistances of the UC734
f.e.t .s are not accurately known in this 200
to 300 mc range. Regeneration in the two
stages of r.f. amplification also affects the
double peaking response. The fin al effect is
suitable for reception of either r. f. channel by
only switching to the proper crystal and­
tuning the LL receiver to the correct spot.

Bipolar transistors of equally good noise
figure in this range for r.f. and mixer stages
are cheaper but are apt to have bad cross­
modulation from any strong signals in th is
broad band r.I. converter. The f.e.t .s are cer­
tainly much better. The f.e.t.s have less gain
in r.f. and mixer service but have as good a
noise figure.

If the sensitivity of the i.I. receiver is very
good at 21 mc down below one microvolt.
one r.f. stage in the converter could be elirn-
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Fig . l -Circuit of a converter fo r monito ring the two chonnels expected to be used fo r the next

moon shot, 296.8 me and 259.7 me. The r.f . output is 21 me for 259.7 me and 21.4 me fo r
296.8 me. All resistors ore 1/2 wa tt; a ll capacitors are in mmf.

l" l" l., l,-41 # 20 3/8" long, 1/4" dlc ., l , . -91 # 24 C., 1/4" long, 1/4" die.
cente r topped. l,,-51 # 26 e., 1/4 " long. 1/4 " dio. on

l3, l, -41 # 203 / 8" long, 1/4" die. brass slug tuned form .
l7-2 11 # 28 e., 3 / 8" long, 1/4" die. on l,,-51 # 20 e. , 1/4" long, 1/4" die.

brass slug tuned fo rm. Seconda ry 2 % l13-31 # 20 e., 1/2" leng, 1/4" die.
turns on cold end. In-l01 # 22 e., 3 /8" long, 1/4 " die .

l . -161 # 24 e., 3 /8 " long, 1/4" die . on RFC, - 1/4 mho
brass slug tuned form . RFC,-12 ~h .

l,-ll1 # 20 e ., 7/1 6" leng, 1/4" die. on RFC,-3 ~h.

bra ss slug tuned form.

I

inated without too much sacrifi ce in n.f. and
image rejection. \Vhen a converter has only
one r.f. stage, the problem of r.f. oscillatio n
is usually absent. A suggestion would be to
leave space for the first r.f. stage for addition
at a later date. Put the coax input over at
the first transisor socket hole and substitute
L. for L" omitting L, and Ln etc. The
writer usuaUy tackles two r.f. stages in all
converters and winds up with sta ble opera­
tion. However, if one is tackling the con­
struction of a v.h.f. converter for the fi rst time,
a single r.f. stage may present enough pro-

20 • CO • June, 1969
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blems without compounding it with two
stages.

The r.f. coils were wound with some bare
number 20 wire which was available. Number
18 or 16 would make a more rigid coi l since
these are self-supporting. no coil forms .
They were wound over a 3/1 6 and a 1/4
inch diameter drill as a windi ng form and
turns spaced out to the desired winding
length. The neutralizing coi ls Ln and trap
coils LJO and L 1'1 were wound on pieces of
poly rod or tubing, 1/4 ineh in diameter. The
coil turns on Ln were cemented in place,
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coil length varied, only after gelling the
stages neutralized as well as possible. The
other series trap coils were small solenoid.
fairly good Q, coils of 12 and 3 or 3.3 micro­
henrys inductance. These could be wound
using a coil calculator, but r.f. chokes were
available which had a measured Qof between
45 and 60, so they were used.

The oscillator chain uses collector slug
tuned coils which have 6-32 brass tuning
screws. These do not have a wide tuning
range so some spacing, winding length. may
be needed before these coils are cemented
with poly coil dope. If ferri te slug forms are
used these coils should have about 15% less
coil turns in the same winding length.

The oscillator chain of transistors actually
put out a little more r.f. than needed for best
noise figure operation. Decoupling resistors of
1000 ohms in place of the usual 100 ohm
values were used to reduce the output.
Another way of adjusting the ou tput for best
results is to use short pieces of insulated
hook-up wire twisted together one or more
twits in place of the fixed one mmf capacitor
shown in the circuit diagram. This capacitor
connects from the last frequency multiplier
to the gate of the mixer transistor. An f.e. t.
mixer. if over driven. is SUbject to cross mod­
ulation and becomes excessively noisy. Too
little oscillator injection drops the mixer
gain and overall sensitivity very fast. so that
should be avoided also. F.e.t. mixers requ ire
just about the rizht amount of oscillator-
injection for results comparable to an ordin-
ary bipolar transistor. This means about two
to fi ve times as much oscillation injection
voltage for the f. e.t. mixer for really good
operation.

Any transistor mixer needs a low imped­
ance path from gate to ground and source
to ground at the output frequency. The
tapped gate coil connects directly to grou nd
resulting in a very low impedance at 21 me.
The source bypass. a 470 mmf sma ll feed
through bypass capacitor was a lillie shy on
capacity at 21 mc so a .002 mf (2000 mmf)
disc condenser was shunted across it. These
small solder-in feedthru condensers are
especially effective in the 100 to 400 mc range
and if memory serves me correctly. are man­
ufactured by Alien-Bradley. If these are not
available. small disc ceramic capacitors with
short leads may be used as bypasses. Either
500 ,or 1000 mmf values are suitable. The
copper plated bakelite or epoxy board makes
a fi ne ground system and is easily soldered

See page 110 for New Reader Service

to with a 25 wall soldering iron.

Construction
The converter was built on a 4 x 8 inch

copper plated board with the copper side
down so as to make a shielding enclosure
with a 4 x 8 X 2 inch aluminum chassis.
The transistor sockets, if used , can be epoxied
in place in this board. If the transistor sockets
are not used be sure to insulate the cases of
the 2N706, etc., as these shells are connected
to the collectors internally. The UC734 tran­
sistors have four leads with one lead con­
nected to the, metal shell and this can be
grounded. In case the transistors are soldered
into the circuit, Use a heat clamp radiator
such as a pair of long nosed pliers clam ped on
each wire between the transistor and the
soldering joint. Small light weight metal
clamps are sold by radio dealers and these
clamps snap onto the leads while soldering.
thus freeing a hand for other service.

Alignment
The oscillator chain alignment really re­

qu ires an r.f. voltmeter in the I to 5 volt
range. If one isn't avai lable. a d iode, such as
a IN I00. may be hooked up with a couple of
capacitors and resistors as an r.r. head for
use with an ordinary d.c. voltmeter.

As each frequency multiplier is tuned up.
its series trap circui t shou ld also be tuned for
maximum output into the base of the next
transistor. Start with minimum capacity in
each .5 to 5 mmf capacitor and adjust the
screw inwards slowly to the fi rst good peak
of outpu t of the multipl ier stage. Too much
capacity in this series trap circuit may result
in self oscillation in the multiplier stage, not
controlled by the crystal oscillator. Consid­
erable care is needed to avoid this condition.
so always start with minimum capacity in
these series tuned trap circuits which are
connected from base to emitter in each
multiplier stage.

The problem of circuit alignment may be
complicated by lack of a suitable signal gene­
rator in the 250 to 300 mc range. The wri ter
used the second harmonic of a two meter
signa l generator. The harmonics are about
1/ 50 the output of the fundamental, so the
attenuator on the signal generator will only
show relative o utput. The rate of attenuation
may also be considerably different at these
higher frequencies. However, the har­
monics do provide a signal for aligning the

[Continued on palle 104J
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Top Notch Service Oepartment

• Pay as little at 55.00 down. balance
on conven ient Revolvinc Charre

• PERSONAL SERVICE from fellow
ham. who understand your problems

• TOP TRADES (or your cood clean
equ ipment

- STAY·ON·THE·AIR PLAN - Enabl..
you to k.ep your trad.-lns until your
new cea, arrives - Lose no oper.tine
time!

..
RAY SEZ: "Why SO mud! new SWAN in stock' " ~mpl e! SWAN makes GREAT _SAHE DAY SERVICE on mo.t Order.
Ifansceivers iV1d NAATEUR ElECTRONIC SUPPLY is a GOOD place to do business and Inquiries from our Centrally

Located Modem Facilitieswith. The dema1d aeated by the SWAN and AES Combination retJIires a huge
inventory of Factory-Fresh equipment to insure prompt delivery.

Cygnet 260 - 5395.00

U~~K at your low Monthly Payment
AFTER JUST ' 5°0 DOWN

,
Now ! •••Yoo eM purchase the new
IlOvac/12vdc Cygnet TfiVlsceiver (shown
DIve) or 2I1y newSWAN e<Jjipment on our
convenimt Revolving Charge PIM!. For
exanple: after a $5.00 down payment,
you can own a Cygnet for only Sl3.00
amonth.

With our NEW ploo, there are no more
bulky payment books! Once a month you
receive 00 i temi zed statement showing
your exact account bal ance after the
snail 1K" monthly service charge has
been added. Add-on Purchases (of 150.00
or more) are easy. The minimum Initial
Revolving Charge Plan order is Sl 00.00 ­
aid, of course, sub ject to credit approval.

S3OO011O 340
3400110 ] 70
37001 10 400
40001 10 430
430 0 1 10 480
480 01 10 490,
49001 10 520
520 0110 550
550,0 1 10 580
580 0 1 10 810.
81001 10 840
84001 10 8 70
87001 10 700.
70001 to 730
730 01 10 700.
70001 10 790
79001 10 850.
8500110 910
91001.,10 970,
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' 4912 N. Wheeling, Kansas City, Mo. 64119.

Antenna Construct ion
The list of materials required is shown in

T able I and is specific as well as self-explan­
atory, T ype 606 1T6 aluminum was selected
on the advice of a metallurgist and has proven
to be very satisfactory. It is tough enough to
withstand high winds without breaking and
can survive most accidents like being dropped
off a roof, stepped on (lightly) and so on.

The aluminum tubes are sized for con­
venienttclescoping. Sometimes the 7/8" tube
binds inside the I " tube and steel wool has
to be used to smooth any irregularit ies.

Figure I shows how the tubes are assem­
bled initially. A hacksaw is used to cut a
notch the width of the blade for one inch into
one end of the I " and the 7/8" tubes. (See
fig. 2.) The use of a vise is recommended in
order to assure that cuts are even and straight.
The compression hose clamps. when placed as
in fi g. 3, will hold the pipes firmly in place
after tightening and provide a convenient
adjustment for tuning as described later.

After preparing the top sections as above,
the bottom of the 1" tube is cut two ways
(fig. 4) and fl ared with long nose pliers to fit
over the mouth of a pop bottle.

Guy line s
Before the antenna is mounted on the pop

bott le the guy lines must be prepared from
the nylon line listed in T able I. Cut the nylon
line into three 40' lengths and three 7 \12 '
lengths. Tie a one inch loop 15 feet from one
end of each 40 ' cord and attach the end of a
7 \12 ' cord to the loop with a square knot.

The shorter end of each 40 ' cord is t ied
just above the clamp on the 7/ 8" tube and
the free end of each 7 \12 ' cord above the top
clamp on the one inch tube.

I T would be a very unusual ham who would
not be interested in an antenna that could
be built from scratch in less than a half hour,
that is excellent for DX, shows an S.W.r. of
unity over half the band and costs less than
ten dollars, Sound like a dream? It is, but it
can be built.

The antenna has been around for quite a
while and is probably one of the simplest
ever. There seems to be. however, a shortage
of specific dope for exact construction, For
those who wouldn't care to spend time fig­
uring just what is needed let's build the Pop
Bottle Vertical.
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Y LARRY W. STRAIN,* WMEMS
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We arc now ready to put up the antenna so
drink the pop out of the bottle and set the
bottle 2/3 of the way into the ground. The
base of the antenna will si t on this so it should
be located at least 15' away from any metal
object, further if possible. Drive slakes into
the ground fifteen feet out from the bottle,
spaced 120' apart.

Slide the 3/ 4" tube out 10 fee l 6 inches and
tighten the clamp on the 7/ 8" lube. Then
slide the 7/ 8" tube out 10 feet and tighten
the top cla mp on the one inch tube, With luck
it will not be necessary to readjust these.

Erecting the Antenna
If another person is handy, there is no

problem erecting the antenna. One person
simply holds it up while the other tics the guy
cords. With only one person, the vertical must
be laid with the top clamp on a line between
two of the stakes and the ends of two cords
tied to them . The vertica l is then raised until
it leans o ut away from these stakes and is
self supporting while the th ird line is fastened
to the remaining stake. Adjust the guys so
that the pipe is absolutely vertical. It only
takes a few minutes but is very important to
the operation of the an tenna . T he base should
be beside the pop bott le when finished, with
all guys snug but not overly tight. When the
fl are is lifted and fitted over the neck of the
bottle the extra tightening will be suffic ient to
prevent excess sway. The finished results
shoul d appear as shown in fig . 5.

Feed and Ground System
The ground rod, at least 4' long. must not

be much o ver one inch fro m the side of the
bottle and should be driven in until the top is
even with the to p of the flare on the antenna
base.

RG-8/ U coax is preferred for connection
as this type of vertica l will give almost eX­

actly 50 ohms impedance. However. RG-II
can be used but special adjustment mu st be
made as will be explained later. Of course
RG-58 or 59 can be used if the power is
unde r 250 watts.

The outside insulation of the coax must be
rem oved for 6 inches and the shield peeled
off to one side for the same distance. The
shield fastens to the ground rod and the
center conductor goes under the base clamp
on the antenna, Tape the place where the
shield and center conductor separate to pre­
vent water from leaking into the coax. The
antenna should be read y to go for 40 meters

See page 110 for New Reader Service

Fig . 1-The tubing for the vertical a ntenna nests
neatly with barely enough clearance ta permit

adjustment.

Fig . 2-Slotting one end of the 7/S'" and 1'" o .d.
tubes will permit hose cla mps to set the inter­
locking tubes . A fine tooth blade on the hacksaw
permits smooth cuts . Slanting back slightly when
starting the cut and then squaring off at the end

is recommended.

Fig. 3-Clamps are placed in position and tight­
ened just enough to pre vent their slipping off but

no' enough to close the slots .

Fig . 4-With the bottom clamp in place the end
of the 1" tube is flared so that it will rest on the
top of the pop bottle . Two ha cksaw cuts dividing
the end into four quarters will permit easy

flaring .
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Fig . 5 - Dimensions a nd construction of the Pop Bottle v e rticle , idea l for operation on 40 and
15 meters. W ith a loa ding coil operation can be extended to 80 meters.

1-12 foot length .05S" oluminum
tubing, 1" outside diameter.

1-12 foot length .035" aluminum
tubing 7/S" outside diameter.

1-12 foot length .035" oluminum
tubing 3/4" outside diameter.

3 ·#16 screw type hose clamps
(1/2" i.d. hose).

1-4 foot (or longer) copperweld
ground rod with clamp top.

150' nylon seine twine, 100 Ibs.
test .

l -Bcttle of pop, flavor optional.

Table 1-Bill of materials needed
for construction of the vertical

antenna.

Back Issues
Back issues of CQ are available from our Cir­
eulation Department. Issues in the current
year sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the
issue is no longer in stock, photo copies of
specific articles are available at one dollar
each. Preferably, the entire issue will be sent.

The antenna has worked admirably o n SO
through 6 meters but slight loss in perfor­
mance is experienced if radials are left
attached unless separate ones are cut for
each band.

T he antenna loaded up on 6 meters with
about a 1.7:1 S.W.r. Less than one turn of the
loading coil was needed in series with the
coax line and good signal reports were re­
ceived from several local stations. It would
seem that the antenna was acti ng as a 7/ 4
wavelength antenna and. as such, could be
expected to load to a certain extent.

On 10 and 20 meters similar resul ts were
experienced. however, evidence of a react ive
load was noticed in thaI lead length became
critical and shortening or lengthening of the
coax line requ ired changing the tap to reduce
S.W.r. to tolerable levels. I am certa in that
this reactance could be tuned out quite
readily with a matching network. _

-------120·~_ _ ~

and 15 meters.
Unless there is some metal object in the

a rea the resonance will be 7.2 mc with the
measurements given and the S.W.r. wi ll be
unity with in 50 kc up and 75 kc down .

If the resonance is desired on another fre­
q uency the length can be adjusted by loosen­
ing the clamp at the top of the I inch tubc
and sliding the 7/S" tube in or out as needed.
A 6' step ladder will give access to this clamp
but an S' ladder is safcr.

If the S.W.r. is higher than desired or if
72 ohm coax is used the clamp at the an­
tenna's base can be loosened and slipped up
the antenna. which raises the impedance of
the point of connection. Sometimes it is neces­
sa ry to adjust the antenna Icngth in addi tion.

Addition of 114 wavelength wire radials
will improve performance and burying the
coax between the antenna and the house will
help protect it from lawnmowers.

Increased Frequency Range
The antenna, as described, wi1l work on

40 and 15 meters making it an excellent an­
tenna for the Novice. Addition of an air in­
ductor in series with the cen ter coax lead will
permit operation on 80 meters. The air core
coil has I S turns of # 14 wound with a 2"
i. d., 3" long. (Air-Dux 1606T or equiv.)
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The GT-550 by GALAXY
Based on the proven Calnxy V Mk 3 design . . . the CT-550 comes IJfl singe with an
entirely new look. A nd under this beaut iful new exterior Galaxy has packed S50
walls . . . the highest po wered unit in ils field. Henry Radio, alway s the first wilh
the best, is proud to introduce this fine piece o] equipment along with an equaUy
fin e line oj accessories.

Come on in, look them over. Or write or phone. lI'e 'll ""'Id you detailed
specifications.

GT-550.
AC-400.
G·10oo,
RV-550,

RF-550,

SC-550,

550 watt transceiver
AC Po_r Supply. 110/230 VAC, includes cables
DC Power Supply, 12/14 VDC , Neg. Ground
Standard Remote VFO provides dual frequency
control for GT·550 only
3000/400 wan Wattmeter/Antenna Selector
(Available after April 1)
Standard Speaker Console, 5 x 7 speaker 8 ohm,
(AC-4oo will mount inside)

$475.00
$ 89.95
$1:<5.00

$ 75.00

$ 69.00

$ 25.00

H enry Radio has a gTeal antenna packaRe program . . . big savinRs. lVrile lor literature .

EASY FINANCING • 10 % DOWN OR TRADE·IN DO W N • NO FINANCE CHARGE IF

PAID IN 90 DAYS • GO O D RECONDITIONED APPARATUS' Neody all make. & model s.
Our reconditioned equipment carries a 15 day trial . 90 day warranty and may be traded back
within 90 days for full credit toward the purchase 01 NEW equipment. Write for bulletin .

TED HENRY IW6UOUI BOB HENRY I W 0 ARAI WALT HENRY I W 6 Z Nl

c....u DIUC' ... USE A.REA CODE

Butler , Missouri, 64730
11 240 W. Olympic, Los Angeles, Ca lif.. 90064
931 N. Euclid, Anaheim, Calif,. 92801

816 6793 127
zu 477·6701
714 7729200

"Wottcfs L.Jf#:esl Distributor of Amateour Rad io Equipme nt"
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BY JOHN J. SCHULTZ.* W2EEY/l

Explored below are some of the considerations involved in achieving inter­
ference-free operation when it is desired to have a receiver remain function­
ing while a transmitter is being used or to have several transmit/receive

functions take place locally and simultaneously.

---

the size of" ship and the locat ions on it which
permit the placement of antennas. With good
engineering, it is normally possible to operate
high power transmitters and modern sensitive
receivers simultaneouly with as little as a 5 %
difference in operating frequency. Thus. it
would be possible. for instance. to have two
high power stations operating simultaneo usly
at hoth ends of the 80 meter c.w. band from
the same location.

The procedures used when sell ing up a
station with multiple transmitter and receiver
operations do not involve so much the applic­
ation of any new techniques so much as they
involve strict observance of well known inter­
ference reduct ion techn iques . Many o f the
techniques. are the same as those necessary
to prevent TV I problems while others do not
come into play in the TV) situa tion.

This art icle discusses some of the tech­
niques used to allow simultaneo us transmitter
and receiver operation either with wide fre­
quency separation or even. in many cases. in
different portions of the same amateur band.
The application of one simple technique may
allow interference-free usage of a receiver o n
a different band than that which is used for
transmitting. I n other more complex situa­
tions, where it is desired to operate a num­
ber of receivers and transmitters simultan­
eously, a good deal of advanced planning is
necessary to achieve a proper installation.
One simply can't bring a bunch of trans­
millers and receivers together of unknown

SIMULTANEOUS
TRANSMITTER
AND RECEIVER

OPERATION

T HERE arc many situations that arise when
one might wish to have a second recei ver re­
main operative with full gain wh ile a trans­
mission is taking place on a different fre­
quency. Examples might be the monitoring
of a net frequency, time-signal frequency or
an emergency calling frequency. In some
cases, cross-band o peration might be in­
volved. Also , there are man y cases when it is
desired to have a number of transmitters and
receivers operate simultaneously on differ­
ent frequencies such as in some emergency
communication setups and Juring contests
using club stations.

The potential for cross-interfere nce in such
install ations is tremendous when all the
equipment is co-located and o perati ng with­
in the same general portion of the frequency
spectrum. It is po ssible . however. to achieve
satisfactory operation, even when a number
o f rece ivers and transmitters arc operating
simultaneo usly within a relatively close fre­
quency spacing of each other. Military instal­
latio ns, for instance, have often been faced
with this problem. Large land based or naval
craft communications complexes are often
required to operate a number of high powered
(to) 0 kw) high frequency transmitters simul­
taneously while receiving operations in the
high frequency range are also going on in
the same area. Particularly in the naval case,
these operations must also go o n under the
restraint of very close antenna spacing due to

·40 Rossie Street, Mystic, Conn. 06355.

l
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Fig. 1- Two forms of bandpass filters which may be used for either transmitter or recevrer
f iltering. F2 (in c.c.s.] is the upper cut-off frequency, F1 being the lower cut-off frequency.

R is the transmission line impedance.
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characteristics and expect to quickly setup a
workable situation.

Equipment Characteristics
Proper equipment characteristics are the

most basic factor in acheiving a satisfactory
simultaneous transmitt ing / receiving instal­
lation . One must be certain that radiated
energy from a transmitter is only at the de­
sired frequency and only fl ows via the trans­
mitter output line. The receiver must only
accept r.I, energy via its input terminals at the
frequency to which it is tuned.

As regards the transmitter, th is is almost
the same situation as is required for success­
ful TVI-free operation. Enclosure shield ing,
line fi ltering and output low-pass filtering are
all necessa ry. T he "almost" qualifies the situ­
ation because the harmon ics of concern are
usuall y of much lower order than those wh ich
would cause TVI. For instance, if one were
operating on 20 meters and receiving on 10
meters, probably a 60 db reduction in the 2nd
harmonic output of the transmitter would be
desirable. A low pass fiIter would have to be
used with a cutoff frequency just slightly
higher than 20 meters in frequency. In prac­
tice , however, it is generally better to use a

See page 110 for New Reader Service

bandpass filter on the output of the 20 meter
transmitter. The bandpass filler invo lves only
a few more components but insures that any
spurious responses at the output of the trans­
mitter generated on frequencies lower than
20 meters will also be supressed. A suitable
filter design is shown in fig. J. Several sections
can be grouped in series for even higher out­
of-band attenuation characteristics if desired.
The construction of such a fi lter is the same
as a low-pass tiller and in a multi ple section
filter, individual sect ions should be shielded
from each other.

The requirement for shielding of the trans­
mitter may also be more severe since the
operating receiver may be located next to the
transmitter. rather than being a distant TV
receiver. A receiver tuned to the operati ng
frequency of the transmitter and fed with a
coaxial line. at the end of which arc a few
twines of wire. can be used as a "probe" to
check the shield ing integrity of the trans­
mitter enclosure and the coaxial line con­
nect ions to the ou tput fi lters. antenna switch­
ing networks. etc. , for unusual "hot spots."

Various spurious responses from a trans­
mitter which might not cause any TV] pro-
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terminals. Pickup that occurs must be en­
tering due to lack o f shielding, power line
pickup, control wire pickup, etc. If such
p ickup takes place, it must be eliminated
fi rst by the use of r.f. chokes and bypass
capaci tors . Once a receiver is "clean" in this
respect, the pro blem o f pickup via antenna
circuit can be tackled . There are several as­
pects to the ante nna pickup problem and
almost any p rac tical situa tion will dictate

•some compromises.
If we suppose that the antenna situation

has been mod ified as best as po ssible (as will
be described later) and the transmitter is fil­
te red properly, overload of the receiver must
now be reduced to an acceptable level. The
degree of off-frequency voltage which a re­
ceiver can to lerate before it becomes desen­
sitized o r is overloaded to the point where
the r .f. stagers) ac tually genera te spurious
products, depend s upon the receiver des ign.
Some rece ivers can accept a volt or more of
r.f. energy across thei r antenna terminals
5-10% remo ved in frequency from the Ire ­
qucncy to which the receiver is tuned and
operate normally. With other receivers, the
maximum level may be only a few hundred
mill ivolts. The level of off-freq uency voltage
tolerable depends upon the front-end selec­
tivity and dynamic range of the receiver.
Mod ifying the r.I. am plifier in a receiver can
be complica ted , but a numbe r o f things can
be done to im p rove the selec tiv ity o f the
front-end (not the i.f.).

The front-end selectivity of many receivers
is not ve ry grea t (30-40 db) and it doesn't
take too much off-frequency r.f. vo ltage to ex­
cccd the dyn amic range of the input r.f. amp­
lifier. Few receivers arc designed speci fi cally
for simultaneous t ransmit/ receive opera tion.
One of the easiest ways to improve the front­
end selectivity is simply to u-,c a bandpass fil­
ter , the same as tha t fo r a transmitter (fig. I)
but made of smaller components. As in the
transmitte r case, it must be construc ted in a
shielded enclosure and used with coaxial line .
For inband transmit/receive operat ion. a
tunable fi lter is needed such as shown in fi g. 2.
The series circuit is used to accept only the
desired freque ncy while the parallel circuit
peaks at the undesi red frequency. The re­
ce iver "S" meter can be used for adjustment
of the filter when receiving a desired station.
A number of fi lters may be used together in
a d ifficult si tuation to obtain the desired off­
frequency voltage level at the receiver an­
tenna terminals.

Revr.
(SO-1On!140

Ant.
150- 70n )

Receiver Operation

Un like the TV I situation. simultaneous
transmitter/receiver operation requires that
th e same measures applied to the transmitter
also can be used with a receiver. One must
insure that pickup o nly takes place via the
anten na input and at the desi red frequency.
One way to check a receiver with a transmit­
tcr operating is to simply short its antenna

f ig. 2-A series-parallel filter for use with a
receiver. filter values are for use on 80 meters
and con be scaled down for other bands. The

coil tap is 1/3 up from ground.

blem often ca n ruin a simultaneous trans­
mittin g/receiving installation . Th ese include
not only odd-frequency osci llation or mixer
p rod uc ts which find their way to the output
but also intermodulat ion distortion products
in linear amplifiers. If receiving operations
outside the transmitting band are desired, the
use of a bandpass filter on the transmitter out­
put will reduce out-of-ba nd o utp uts. If. how­
ever, simultaneous in-band operation is de­
sired, a bandpass filter designed to cut off a t
the low and high frequency edge o f the band
wi ll not reduce the in-band spurious signals
generated due to intermodulation distortion .
An IMD o f -20 d b fo r th ird order products
will not effec t intell igibility too severly and Can
be accepted as a just passable situation for a
single transmitter / receiver installation. If
ho wever. the th ird-order products are only
- 20 db, higher o rder products a re probably
not reduced much more and such a trans­
mitter operati ng on s.s.b. could cause havoc
if a receiving possibil ity were desired at the
other end of the same ba nd. H igh power
linear am plifiers are usually the worst IMD
produce rs with multiple-tube linears using
TV tubes being at the head of the list. T he
bottom of the list would be occupied by sin­
gle- tube linea rs using tube types especially de­
signed for s.s.b. service.

Preferabl y, a linea r hould have an 1M 0 for
th ird order products of - 40 db or even more
fo r simultaneous in-band transmit/ recei ve
operations.
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tions is desired simultaneously, one can eve n
make use of a wire screen to isolate antennas.

Fig. 3-The sepa rat ion of common ground and
co ntrol circuits as well as the use of d iffe re nt
antenna polariza tions (BI ca n often p roduce
mcjc r reductio ns in inte rfe re nce dur ing slmvl­
ta neous transmit/receive o perations as co m­
pa red to when many common interco nnections

ex ist (AI.

Constructional Considerations
Although one may adequately shield trans­

mitting and receiving eq uipme nt, usc ade­
quate fi lters, provide antenna separation, erc. ,
in cases of interfe rence during simulta neous
transmitt ing/ receiver operation may occur.
Tracking down the cause of such interference
usually leads to some arcing or bonding pro­
blem. The author encountered one case, fo r
instance. where a transmitter sounded fine
over the air and yet produced such a noisc
in a nearby receiver tuned more than 20 %
from the transm itter freq uency that reception
was impossible even with very good separa ­
tion between the transm itt ing and receiving
antennas . The cause of the problem was fin­
ally found to be a corona action between the
cooling fi ns on the p .a. tube in the transmitter,
Other noise sources, particularly with high
power transm itters, may develop due to arc­
ing in antenna systems, poor coaxial cable
connections. ground connections or even in
metal st ructures excited by proximity to a
high r.f. fie ld (guy wire joints, turnbuckles,
erc.) . T he "arcing" that may occur may be so
small as to be invisible to the eye yet consti­
tute a very potent noise generator.

T he usc of a portable transistor broadcast
receiver held over various parts of the trans­
mission line or antenna system will some-

Grounding

The question of grounding and ground
loops is one for which no one has developed
any un iversally applicable procedures. If
common grounding between transmitters and
receivers in m ult iple installat ion is unavoid­
able, it sho uld be done as directly and as
short ly as possible. If common grounding
can be avoided, it genera lly will be better.
Figure 3 ha ws some examples. T he common
control cable wiring and grounding may not
cause any problem bUI the usc of two ground
dependent antennas, one fo r transmitt ing and
one for receiving. is almost bou nd to do SQ.

At least one antenna should be a balanced.
ground-independent type, and in a larger
installation they all should be so (including
the use of baluns where appropriate).

Antenna Separation and Orientation

One of the most classic but still most use­
fu l ways to prevent mutual transmitter/ an­
tenna interfe rence is to seperare the a ntennas
for each as fa r as possible. If one has the
space. the maximum scperation necessary. in
feet, should be 10.000/ F(mc). T his is based
on the situa tion of two dipoles oriented to­
wards each other to produce less than a volt
across one when the other is fed with a 100
watt transm itter.

At v.h.f. frequencies, such a separa tion
may be possible but genera lly, at lower fre­
quencies, it will not be possible. Also, at v.h.I.
frequencies. if an tennas cannot be horizontal­
ly separated but a re stacked. they should be
at least separated by a wavelength. At lower
frequencies. to reduce the coupling be tween
antennas. maximum advantage sho uld be
taken of the pattern nulls that va rious an­
tcnnas ex hibit and the effects of polorizati on.
Aside from sim ple verticle anten nas, almost
any horizontal antenna ex hibits nulls in the
horizontal plane of up to 30 db off the ends
of dipoles and as much off the backside of 3
ele ment beams. For some applications where
a ntenna polarization is not important, the
simple expedient of making the receiving an­
tenna polarization different than that of a
nearby transmitting antenna will considerably
reduce the transm itter to receiver antenna
coupling.

"Shadowing" can also sometimes be used
to advantage in antenna placement by having
some large structure or buildi ng sepa rate a
transmitting and receiving antenna. Where
transmission or reception in dist inct d irec-
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times indica te the source of the problem .
Nearby m etal struc tures should a lso be sur­
veyed if the antenna syste m seems to be
"clean.,.

Summary
This article has tried 10 touch upon som e

of the highlights to he conside red when deal­
ing with mult iple transmitter/ receiver in­
stal la tion, As was noted before, the "hard­
ware" needed to prevent in terfe rence in such
in ... lallation is not OC\I,' and so most of the
a rt icle has deal t wi th the application of the
hardware ra ther than its construc tion o r

. .
crrcuurv.

•
Tra nsm itter to receiver interference has

rnainlv been considered a lrhouch. in some. -
cases. receiver to recei ver interference can
also take place. The sa me general techniques
are applicable. however. to such a situa tion,
treat ing one o r both receivers as the otTend­
ing t ransmitte r.

If o ne we re planning for the use of a
large number o f transmitte rs and rece ive rs in
one locat ion on d ifferent bands as well as por­
tions o f the same band. a careful p lan should
be drawn up for the transmitter and receiver

fi lteri ng rcquircmcnts. anten na placement.
etc. Individual pieces of equipment should be
checked hefore hand for proper shielding and
lack of spu rious outputs. Individual trans­
m iners should be matched properly to the
transm ission line and antennas with which
they arc used . Excessive S.W . r. on a trans­
mission line docs not necessaril y ind icate a
ra d iation problem hut low s.w. r. a t lea... t in­
surcs that such radia tio n is not present to
cause in te rfe re nce. Finall v. one should Iol ­
Iowa systematic plan for test ing the insta l­
lation . Receive rs should be turned on one oy
one anti tested for proper o pera tio n over th eir
frequency ra nge. The same should be done
with each transm itter. If any case of inter­
ference is found. it should be rigorously
tracked down and co rrected before proceed­
ing with the usc of any more equipment.

Many amateurs have probably avo ided the
use of receiving and transmitt ing equipment
sirnu ltancouslv. Ccrtainl v, not all transmit-- .
ting and receiving equipment can be used
sim ultaneously but with some care in instal­
la tio n. one can enjoy a far broader scope of
sim ultaneous equipment operat ion th an is
imagined. -

A CURRENT SENSITIVE
PILOT LIGHT
BY EDMUND HOOD," WIUSM

" 12 Winthrop Street, Waltham, Mass. 02154.

A sequipment service engineer in the bio­
chemistry labs of Brande is Univers ity, 1 am

often called upon to solve ra ther unorthodox
problems. Recently I had the challenge of
producing a device to indicate the current
flow through a 1000 walt heater. The device
had to be able to take a beating such as an
ammeter could ne ver survive. I thought of
placing a lamp in series with the heater, but
any lamp which took a current h igh enough
wo uld drop the voltage available to the heater
much m ore than could he tolerated. It was
suggested to place a I ohm resistor in series
with the heater and detect the volloge drop
through a solidsta te amplifier. This resistor,
a quick calculation proved, would dissipate
nearly 80 watts,

The solution proved to be both sim ple a nd
d irt )". The junk drawer yielded a filament

[Colltilllled 011 page 100J

,,
~

Lood f,,

1l5;'7J 2.5'1.
Fi l. Xf mr.

50 K

2.5 'I .

Vol toQe
"'" lnd icotor

50K
115 ... .
A.C. Line

Fig . l-Transformer winding in series wi th the
load acts as primary and steps up the volta ge to
a value adequate for a neon bulb. The neon bulb

then acts as a current indicato r.
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N I PR VED

7360 CONVERTER

FOR 14 AND 21 MC

BY R. J AYARAMAN,* VU2J N

I

D ESCRI 8 ED below is a compact two-band
convener for 14 and ZI mc. The converter
features a toro idal antenna coil, a Q multi­
plier and a monitoring arra ngement that
really works. Power is bo rrowed from the
communicat ion receiver. and the power con­
sumption is kept at a minimum by using just
three tubes- a 73 60 as the mixer, an ECC81 I
I ZAT 7 as Q-Multiplier, and a OAZ as the
voltage regulator.

The article on a 7360 mixer that appeared
in the CQ, October 1966, issue provided the
starting point for the writer's experiments." It
was fou nd that a toroidal input coi l will pro­
vide quite sharp selectivity without the neces­
sity of making the coupling to the mixer
light a nd th us sacrificing signal strength. The
toro idal coi l also ensures freedom from
stray pickup which can impair the perfor­
mance of the 7360. T he toroid used is a
small ferrite ring of l i Z" diameter, suitable
for use up to 30 me. T he proper turns re­
qu ired fo r the prima ry, secondary a nd the
feedback windi ng were arri ved at by trial and
error so as to optimize the performance.

Addi tional selectivity is obtained by the
use of a Q multiplier which enables the sig­
nal to be boosted up to ZO db by regeneration.
Near the point of oscillation. the antenna cir­
cuit becomes highly selective and the input
tuning becomes quite crit ical. Image rejec­
tion is excellent. even with a mult iband
antenna.

• Assistant Professor, College of Engineering,
Trivandrum t 6, India.

' Schuler, C., "An All-Band 7360 Converter,"
CQ. October 1966, p. 57.
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Going through several a rticles on 73 60
mixers. the writer found that one important
point has been overlooked by all writers, a
good way of monitoring the transm itted sig­
nal on c.w., a.m. and s.s.b. Even with the
write r's 150 watt transm itter, the 7360 was
getting overloaded, in spite of the antenna
term inals being sho rted in the transmit pos­
ition . The effect was not very not iceable o n
c.w., but gave rise to distorted audio o n
phone.

The writer tried cutting off the screen
supply, bu t that did not work. T hen the write r
tried stra ppi ng the cathode line to the mon­
itoring level control which is inserted in the
cathode line of the gain-controlled stages of
the receiver. The result was that the 7360
was getting completely blocked by the high
cathode bias of 30 to 50 volts required by the
rece iver. If the monitor control was ad­
vanced too far. the result was again disto rted
output due to the 73 60 worki ng too near
cutoff and the receiver getting under-biased!

Finally the wri ter solved the problem by
clamping the cathode bias of the 7360 in the
monitoring position at 6.Z volts by a 6.Z volt
one watt zener diode. With a well-shielded
transm itter and T/ R switch. a 4 .7 volt zcner
may be used. \Vhen it conducts. the ze ner may
introduce some noise which. however. is of
no consequence in monitoring. Also the Q
multiplier is biased to cutoff in the transmit
position . No w there is no o verloading of the
7360 and distortion-free monito ring o f phone
signals is possib le.

The writer has wired the con verter on a
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" . . . Just testing a new portable rig here . . •"

a bam possessing any receiver other than the
costliest super-duper post-war models! For
the small amount of labor involved, the pro­
ject gives immense satisfaction by way of
much improved reception of signals. a
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toroid form 1/2" c .r., 5/16" i.d, (form mate­
rial shoufd be good up to 30 me) with tops at

6 and 10 turns.
T,-Suitable antenna coil connected in re­
verse. J. W. Miller 8-320-A antenna coil or

•equtv.

r - - - '
I ' I

I

" IIL -l

Port of
Til' S . ifttl

100
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~...,,,o
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•
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I
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Fig. I-Circuit of an improved 7360 converter for 14 and 21 me. All resistors ore 1/2 watt
except where otherwise noted. All capacitors with values less than one are in mf. Capacitor

values one or more are in mmf and all are ceramic except where noted.

CRI-6.2 volt 1 watt zener diode. Motorola
1N3828.

l,-1.2 I'h. J. W. Miller 4403 0.9 to 1.6 I'h,
or equiv. The use of a 70 mmf trimmer across

II will assure the ability to tune 17.5 me.
T, -221 # 26 e . wire continuously wound on a .

See page 110 for New Reader Service

small S" X 6" X 2" steel chassis. Wiring the
converter is not at all critical. Even a Novice
can attempt this project, assured of success
and satisfaction. The one precaution to be
observed is to keep the 7360 away from
power transformers and to provide a shield
(preferably a I' metal shield) over the 7360.

The writer has no intention of restating
the well-known advantages of the 73 60 mixer.
However it is appropriate to stress one point
he re: Lhe full benefits of Lhe 7360 converter
are realized only when the second mixer is
also a 7360. When listening to signals on 14
and 21 me, the noise that the writer hears in
the receiver is mostly due to the 6SA7 m ixer
in his "good-old" communication receiver.
To cut down Lhe noise, the r.f. gain of the
receiver is left near minimum, and signals
are peaked to the extent necessary by means
of the Q multiplier.

The converter is a worthwhile project for



DID YOU KNOW:
HY-GAIN MAKES THE BEST,
THE LARGEST SELECTION
OF VHF ANTENNAS AVAILABLE;»

---.
Hy·Gain nue-aaneer to, 6 and2 Meters - Single
transmission lineDuo-Beam for 6 and 2 meters ...4 elements
on 6 meters...18 elements on 2 meters. 8db forward
ga in on 6 meters and 15db ga in on 2 meters. Outstanding
6 and 2 meter performance.

Hy·Ga in ', 6 and 2 Mete, Log·Periodic (LP62) - For the
very ultimate in uni-d irect ional duo-band performance on
6 and 2 meters,lP62 deliver' 8db gainon6 meters
and 15db gain on 2 meters. Unique skip band log per iodic
design insures rated gain f igures are ma intained
across theentire6 meter and 2 meter bands with VSWR less
than 2,1. Takes maximum input 011 I'!N, Boomlength
of 24' and a turn ing rad ius of 16'

Hy-Ga in 6 Meter Beams_ All Take I KW Mal. Power Input. VSWRAt Hy-Gain 2 Meier Beams _ All Take I KW Max. Power Input.
Resona nce 1.5:1 Of Beller.

db f iB Boom Turn
Mod el Elements

db " B Boom Tu rn
Model Elemen ts Gain RallO Length Rad ius Gain Ra tio l ength Radius

63B 3 10 2O-25db B- 6- 23 3 9 20 3' 4'

64B 4 I V 2O-25db 12' B- 2B 8 145 25-30 \4- 7'6"

66B 6 15 2O-25db 24' 12'6" 215 15 17_B 20-30 28' 14'

61lB II 19 2O-25db 47' 24',

fOR THE MOST ADVANCED ANTENNAS UNDER THE SUN
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Hy-Gain's maximum performance beams put your
signal where theaction is. Not just by accident. but as
the reward ing result of years of experimentation
and computerized research in the most modern antenna
and RF laboratory as well as exhaust ive field testing.

Strategica lly staggered, optimumspaced elements
along the boom are referenced solely to increased field
st rength intensi ty and pattern control, thus delivering
tremendous increase in directional gain not attainable
with close spaced beams or optimum spaced beams
using linear ity as the sale reference.

ExclusiveHy·Gain Bela Match - All Hy·Gain VHf
Beams feature aspecial VHF Beta Match conf iguration.
The unique pre-tuned Beta Match permits maximum

gain and front-to-bad ra tio with a nominal
50 ohm feed poi nt impedance without de-tuning
any of the parasit ic elements. An optimumtransfer of
energy thus results without sacrif ice in gain or
pattern control.

Coaxial Balun - All Hy-Gain VHF Beams are supplied
with a coaxial balun.

Mechanica l Reliabilily - The rugged. long life
construct ion is available only in Hy-Gain antennas
which feature heavy walled, seamless aluminum
tubing. All element-to-boom clamps are machine
formed of heavy gauge aluminum, All steel hardware
is indite treated 10 Mil·Specs fo r the kindof long life
rel iabil ity our Government expects in equipment they buy.

MAG150 - Alnico magnet
base allows quick
installat ion. C1n be
removed just as easily
when parking in uncertain
places. No need to scrape
paint.. .tne MAGl 50 is
capacitively grounded.
Superb performance from
so versatile an antenna.

•
•

•

Hy-Ga in Mobile Antennas for 6 and 2 Meters - For the very highest degree of mechanical
rel iabil ity, while eliminating pattern distort ion generall y prevalent in off center mount
halo's, Hy·Gain's center mount halo's are unsurpassed. They feature the exclusive Hy-Gain
Beta Match to insure optimum transfer of energy.
CRGl50 - Verli ca lly HH6BK - Cenler mounl6
polarized omni-direct ional meter Halowith mast and
55" whip with bumper mount kit.
photographically etched C1mpJete wI everything
copper base match ing for quick installat ion.
coil. Exclusive "Claw" Perfect omni-directicnal
mounting deviceeasily pattern and excellent
installs in any hole impedance control. Supplied
~'" to ¥."'. wi th tuning rods for precise

frequency ad justment.

HH2BA - Rugged center
mount 2 meter Halo
eliminates pattern
distort ion prevalent with
ott-center mou nt halos.
Most eff icient 2 meter halo
avai lable. Exclusive Hy-Gain
Beta Match assures
optimumenergy transfer.

HY·GAIN ELECTRONICS CORPORATIO N
P.O. 80x 868·2, Depf. AC-6

lincoln, Nebeeske 68501

I

I

Hy-Gain's 4-Element
Slacked Jay·Pole for 2
Meters- 4·element
stacked Jay-Pole delivers
6.2 db ga in. Phasing and
match ing harness
mainta ins perfect parallel
phase relationship and is
center ted to minimize
beam till ing for better
low angle radiation. May
beside-mounted on mast
or mounted on roof saddle,



BUILD YOUR OWN
•

TILT-OVER TOWER
OR . . . What to do if you can't get 8 fr iends to help you out on a Saturday

•morning.

BY C. P . CABELL,. WA7EMM

B EAMS and towers are great to have, but
tnere is one problem, things do go wrong
sometimes, and somebody has to work on
the antenna or the rotor, or maybe haul up
other antennas and attach them. When we
got ready to put up a tower last summer,
the XYL insisted that it be some sort of a
tilt-over, so that the old man could do his
work on the ground, or pretty close to it.
T his was great with the OM, since he was
not about to go climbi ng up around the top
of a 40 foot tower anyhow.

Figure I shows the down position of our
setup. We can get to the antenna eas ily
from a stepladder. We should have been able
to get the antenna to within half-boom length
from the ground, but forgot about the row
of evergreens in the way. This gives us point
No. I-figure out carefully what the thing
will look like when the tower is down.

Figure 2 shows the general layout. The

· Registercd Professional Engineer. 79 Newcomer
Road, Richland, Washington 99352.

Fig. 1-Tower in the down position. The final
height above ground depends on the antenna.
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tower rotates at a point eleven feet above
the ground. It's supported by a 1v... gal­
vanized pipe that goes into the house 10
feet and is bolted to the joists. The bottom
end of the pipe is in four fee t of concrete.
The height of eleven feet to the tilt-over point
is really not quite enough, it would be better
to have about 15 to 17 feet but one works
with what one has. T his makes it possible
for one lazy man to raise and lower the tower
without having 10 have a big search for help
fro m all his friends.

Figure 3 shows the main lift ing mech­
anism. A 1600 pound boat hoist, double­
locking, from Sears Roebuck is the major
item. It costs about $15, and it is double­
locking, in either the up or down posit ion.
Double locking is a vita l safety feature. A
3/ 16" galvanized cable, a 750 pound pul­
ley, and a 1/2 inch eyebolt in 4 feet of con­
crete (to hold the pulley) are the vital parts.
The eyebolt is the weak link. I used an open
type, and it started to open up under load.
Se be sure to get a closed eyebolt.

Fig . 2-1" the down pos ition the tower is nea rly
para llel to the roof eaves. The 1V.... support
pipe extends '0' into the house and is bolted to
the joists. The bottom of the pipe is 4' into

concrete.
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F igure 4 shows the tilt-over mechanism
itself. T he tower tilts over the horizontal
section of the J"" .. supporting pipe. Three
muffler clamps are placed around this pipe.
Then, anothe r short section of I "" " pipe is
set above it , and the muffler clamps are bolted
to the upper short sec tion of pipe.

Now, how to get the upper section of pipe
connected to the tower? Perhaps we could
just d rill holes in the tower legs and bolt the
upper pipe to them, but the tower is in maxi­
mum stress at th is point, and putting holes
in it m ight ve ry well break the tower in two.
It's most discouraging when this happens!

We bolted the upper pipe to I " support
pipes to reinforce the tower legs. (See fi g.
5). Then we clamped the I " support pipes
(3 feet long) to the tower legs, using husky
V clamps from Lafayette (only known
source). Figure 6 shows how the 1" rein­
forcing pipes are attached to the tower. Also,
note th at all wiring comes out through the
main 1JA" pipe. and this makes a very neat
installation.

A sketch of the anchor and cabling ar­
rangement is shown in fig. 7. T he cable, as
shown, wraps a round each leg at the base
and is secured at the end by a closed type of
hook with a sa fety catch (as ill ustrated). The
method of securing the cable to the hook
is shown in detail (B) . The hook passes
th rough the thimble to prevent chafi ng and
the wire is secured, as indica ted, by three
clamps with th e V-bolts bearing on the free
o r dead end.

The I "" " support pipe, three tower legs
and the eyebolt with bend to increase holding)
are shown set in 3' X 3' X 4' of concrete. The
pulley fi tt ing through the eyebolt must be
closed with a metal plate that can be removed.

Safety Points
In fi g. 8, the lower is shown in the up

position. Note the safety bar bolted to the
bottom of the tower. T he point here is th at
when you get the tower into the up position.
you would prefer th at the tower not keep
right on going, and fall over on its backside.
T he safety bar wi ll h it agai nst the main ver­
tical support to prevent that. Along the same
line of safety, the following points should
be observed:

A. Before releasing the bolts at the bottom
of the legs, attach a temporary sa fety cable
from the eyebolt to the tower to keep it from
falling over before you want it to move.

B. In addition to the main hoist cable.
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Fig. 3-A 1600 pound double locking boat hoist
from Sears Roebuck does the job, along with
3/16" galvanized cable, a 750 lb. pulley, and

a 1/2" eyebolt in .4 feet of concrete.

attach a safety cable to the bottom of the
tower, and attach it fi rmly to the eyebolt or
leg of the tower, fo r safely, in case the hoist
should slip.

C. Always use thimbles where the cable
goes around small objects.

D. Use three cable clamps. Be sure the
screw end presses against the live side of
the cable (the side where the load is.)

E. Keep small children, pets, and people
out from under the tower at all times when
it is in the up position,

Fig. 4 - The tilt-over mechanism is based on 3
muffler clamps which rotate around the hori­
zontal port of-the 1 V...· pipe. These are attached
to another piece of llh" pipe. This latter piece
is attached to 1" reinforcing pipes (see fig. 6)

attached to the tower.
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Fig. 5-Rotating mecha nism described in the text. (A) Top view of the tower shows the location
of the three steel reinforcing pipes and the 1/2" steel thrust rod that wedge f its into holes in
the 1" and 1 'h " steel pipe to enable leg A of the tower to support its shore of the load. All
steel 1" support pipes are held to the tower legs by four hea vy duty U clamps. (BJSide view
of the tilt-over fulcrum. The 1" steel support pipes 11) are bolted to the 11J.. " upper pipe (2)
which is held to the horizontal main support by three muffler clamps (3 ). These clamps are
made up loosely and rotate around the horizontal main support pipe. Hose cla mps (4) keep
the muffler clamps from sliding on the 11J.. " pipe. The heavy duty muffler clamps are available

from Western Auto Co. or any similar supply outfi t.

l

loading Diagram

To make this a safe, operable setup, you
have to do some figuring. Now, I believe that
radio amateurs can easily handle simple
structu ral problems, so figs. 9 and 10 show
how it is done. The idea is to avoid breaking
the tower in two at the tilt point. We do this
by 1101 exceeding the allowable "moment of
restraint."

Figure 9 shows a loading diagram for a
40·foot Midway aluminum tower. The same
general approach can be used with the Rohn
# 25 or the Spire tower. I don't think th at
this tilt-over approach would be practical
for a tower much over 40 feet, maybe 48,

Fig. 6-How the 1" reinforcing pipes are
attached to the tower. Also note that all wiring
runs from the house through the 11J.. " pipe, and

through a tee at the top.
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but that would probably be the limit.
Let's begin on the left side. Assume the

tower weighs 2 pounds per foot. (Four
pounds a foot for a Rohn # 25.) Total weight
on the left side is 11 feet times 2 pounds a
foot. or 22 pounds. Assume the weight is
concentrated at the midpoint, or 5.5 feet out.
So. the "moment" down is 120 foot pounds.
(5.5 x 22).

Now, let's go to the right side. We have
29 feet of tower, equal to 58 pounds. The
midpoint is 14.5 feet. so the "moment" from
the tower is 841 foot pounds. (14.5 x 58).
The Alliance rotor and the mast and post
weigh a total of 20 pounds. This is located
30 fee t from the tilt-over point, so the mo
ment from these pieces is 600 foot pounds.
For the TA·33 beam, the weight is 40 pounds.
the distance is 3 1 fee t. and the moment is
1240 foot pounds. Th is gives a grand total o f
268 1 foot pounds. which is OK for the to wer
model we have. (You will have to check wit h
your tower manufacture if you have any
quest ions on the allo wable moment of rc­
straint .] Th is same setup. with the Rohn # 25.
shows 3520 foot pounds. which is OK for the
Rohn # 25 ( M oment of restraint of 4210 foot
pounds is allowable by the Rohn Compa ny).
Remember we arc not allowed to exceed the
moment of restraint.

You can see from the diagram of fig. 9
that if the height at the tilt -over point were
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Fig 7 (A)-Layout for the co ble, ho ist and concrete a nchor desc ribed in the text. (8) Method of
attaching the co ble to the thimble a nd cla mping the dead end.

Table I-Wind loa d ve rsus wind veloci ty .

increased . the load ing wo uld go down. Al so . i f
the ' ...·e ight of the ante nna a nd rotor and m ust
were inc reased. the loading wou ld go up.

One way to check o ut what yo ur tower
will do is to refe r to the man ufacturer's
ratings on wind load ing. Use the following
figures. for the \v-i nd velocities shown in
T able I.
(T hese fi gures a rc based on the so-ca lled
conventional form ula used by a nte nna manu­
facture rs fo r normal antenna in stallat ions by
amateurs) .

The allowable moment of restraint o f
your tower can be est imated by mult ipl ying
the a llowed uneuved length o f yo ur tower
tim es the appropria te pound s per sq ua re foot.
shown in T able I. t imes the antenna area. Fo r

m .p.h ,

60
70
80
90

100

lbs. per sq , fl. of ani

II
15
20
25
30

exam ple. say yo ur tower manufacturer gives
yo u six sq uare fee t o f an tenna. a t 100 m iles
an ho ur. fo r a tower o f 30 feet unguyed
length .

AI 100 miles an hour we have 30 po unds
per squa re fool. T he 30 pounds per sq uare
foot times 6 sq uare feet is 180 pounds. T he

Fig . a - Tower in the up position. Note the safety
ba r bolted to the bottom of the tower to keep the

tower fro m fall ing ove r backwards .
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Fig. 9-Typical loading diagram for 40' aluminum lower.

effect as if it were 268 1 foot pounds up on
the left side. We have 120 foot pounds down
on the left side. So we need to add 256 1
foot pounds on the left side to balance the
set up. Assuming we hook up a cable to the
extreme left hand side. we need 233 pounds
down on the cable to balance the setup, But
we arc at an angle wi th the pull . It takes al­
most 1.5 times as much pull. say 350 pounds,
in the cable to get the 233 pounds we need.
This is why one must have a hoist or winch;
one man can't pu ll that much.

" Now," we ask, "how big a cable?" Belter
use a lO x safe ty fac tor for hoisting work ;
Table II is based on the 10 times safety fac tor.
T his shows that a 3/16" galvanized stranded
cable will do very nicely. Table II also gives
you the story of screw eyes and eyebolts­
don't go below a 1/ 2" eyebolt, firmly em­
bedded in four feet of concrete. -

26 8 1 ., ...
u'
~==;-- II "--~==;-

Cable Loading
Figure 10 shows how we compute the

cable loading. We have 268 1 foot pounds
down on the right side, which has the same

180 pounds times 30 is 5400 foot pounds.
This is conservative. since it ignores wind
load ing on the tower itself.

But suppose the manufacturer gives you
six square feet of antenna at 70 miles per
hour, for 30 feet of unguyed length . The
70 miles an hour produces a loading of 15
pounds per squa re foot, so the allowable
moment of restraint is about 2700 foot
pou nds. This would work out with the sketch
we showed in fig. 9.

120 It .jll l
DOWN

23] Ibs
DOWN
Rtq"CI

Net" 268 1"1
- 2 56 1 H .jb,

2 3 3 Ib,
OOw~ Req'd

Fig . 10-Cable loading diagram.

u '

Wire and Cahle Pound~

If 8" single strand galvanized 100
1f 8" stranded galvanized 225
5/32" stranded galvanized 290
3/1 6" stranded galvanized 425
1/4" stranded galvanized (H.S.) 470
1f4" stranded galvanized (E.H.S.) 660

-
lIo lt.

1/4" screw eye. open 100
3f 8" screw eye. open 170
1/2" closed eyebolt 1100
3f 4" closed eyebolt 1800

Ta ble II - Allowable loods for hoi sting with a
safety fa ctor of 10, and data on screw-eyes.

l
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WHAT'S A FORTUNE COOKIE?
OPERATION NIMBUS PROVIDES UNEXPECTED ODYSSEY

BY JOHN B. TUKE,. GM3BST

Pausing to re flect his hectic trip to the U.S. last year' , John Tuke a regular
contributor of Space Communications articles to CQ, gives his impressions
of this almost unbelievable opportunity made possible by the General

Eledric Company.

•

T HIS story has very little to do with Ama­
teur Radio, at least not in he usual meaning
of the word. But if by "Amateur Radio" one
means being interested in radio for its own
sake, and the results you get by fiddling about
endlessly with bits and pieces, then there is
a definite connection with "Amateur" Radio,
if only a little with Radio Amateurs.

The exciting bit really started about half
past seven one morning in April this year.
I'm not usually even awake at that time, but
this particular morning I awoke to hear
someone hammering at the front door fit to
burst it in, so I struggled sleepily up to find
the postman waiting to hand me a telegram
from the U.S.A. Now up 'till that moment
my contact with the U.S. had been limited to
some correspondence with NASA and Gen­
eral Electric about my copying pictures from
the weather satellites. In fact, just a few
weeks earlier a most pleasant gentleman by
the name of Bob Jones from General Elec­
tric had come up from London to see my
satellite rig. He told me they were the makers
of the Nimbus satellite and they were inter­
ested in the results I was getting. But at half
past seven on that April morning I could
not think of anyone who was likely to send
me a cable. It was a long one too, over 200
words, and as I read it through I could not
really make out whether I really had wakened
up, or whether this was some sort of a
dream. The telegram was from General
Electric in Philadelphia and it invited my
wife and myself to come to the U.S. for two

· Torbank. McMasters Road. Stranraer, Scotland.
'GM3BST Rides Nimbus Fame to U.S., CQ.
July 1968, p. 54.
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weeks, all expenses paid, to see some of the
space program, and also quite a bit of the
country itself, and finally to see the Nimbus
3 satellite launched. Further on in this cable
there was a detailed itinerary, starting on
May Sth from Prestwick Airport here in
Scotland, going via New York, Ph iladelphia,
Washington, Miami, Los Angeles, Vanden­
berg, San Francisco and ending back in
Prestwick two weeks later. Some cable!

After I'd read this lot over twice just to
help it sink in a bit more, I went back to our
bedroom where my wife Margaret was still

John and Marg r. t Tuke
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pretty well asleep. I asked, "Would you like
to go to America?" This at first only resulted
in a sleepy grunt, but I guess the impact got
home about 250 milliseconds later for she
sat up in bed and said, "What?" So I said
again, "Would you like to go to America?"
Before she had a chance to reply to that, I
continued. "We've received an invitation
from General Electric to go for a fortnight
-they're paying for it all too-and we're to
see just about all round the country, and
see Nimbus 3 launched into the bargain so,
do we go, or don't we?" This time the pause
was about 60 milliseconds (give or take a
nanosecond or two) and the reply very much
to the point, "Of course we go and I shall
need a whole lot of new clothes."

And that's really how it all started. Very
shortly after breakfast that morning, further
cables arrived from G.E. with more details,
and ending, "And we do hope you will come."
Who ever seriously thought of saying no
anyway?

Departure Preparations
If, like me, you have been in a quiet gov­

ernment job for about 28 years. sudden in­
vitations to another pa rt of the globe are not
an everyday affair. We both suddenly real­
ized that the depr-rture date was just eighteen
days away. The first hurdle was getting time
off work but fortunately the department fixed
this up once they knew what it was all about.
I don't have a very clear memory of what
went on during that eighteen day"; it seemed
to be one continuous confusion of filling in
forms, running all over the place to get people
to sign bits of paper, passports, vaccinations.
etc. etc. Seems you can't just turn up at Prest­
wick Airport and say, "I'd like to go to New
York this afternoon". and then just step on
the plane. Eventually it all straightened out.
Everything just seemed to click into place at
last and we were in GM3CEA's car headi ng
for the airport. Somewhat in that eighteen
days we had not only completed all the form­
alities but managed to make two short films
for television companies as a result of the
publicity our trip had attracted. As we made
our way to the airport. I was looking forward
to the trip; I thought it would be a nice rest.
If only I'd known!

The Flight
At a quarter to five P.M. on May 5th, our

Pan-American DC-8 became airborne from
Prestwick and for all practical purposes we
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were already in the U.S. We had OUr fi rst
glimpse of what meals were going to be like
for the next couple of weeks. when din ner
was served. How any Americans who come
to the U.K. manage to avoid starvation I just
don't know. You folks certainly know how
to make a meal. Apart from the wonderfu l
meal. our immediate impressions were how
efficient everything was and how friendly all
the people were. Neither Margaret nor my­
self had been up in a big jet before so that
was quite an experience in itself. Once you're
up, you would hardly know you were moving
and you can get on with the serious work of
admiring the hostesses and enjoying the food.
You can take it from me that both are superb!
Because my work is connected with Civil
Aviation (ground services) I had arranged
for a cockpit pass as I thought a look at how
the other half of flying lives and works
would be both interesting and helpful in my
work. We were about half way across the
Atlantic when I went up on the fligh t deck
and met Captain Glaser and his crew. I don't
know for sure whether they are representative
of all the Pan Am crews- but if so then I
guess that airline has the friendliest and
nicest crews you could find. I was invi ted to
make myself at home on the fl ight deck and
some of the intricacies of modern fl ying and
navigation were explained. They made it all
so very simple-almost made me feel I could
fin ish the trip fl ying the thin g myself- but
that's just part of he frie ndliness because
after a short while watching these men at work
you realize you are watching highly skilled
people doing a highly skilled job in the best
way possible. with relaxed efficiency. Not all
the talk on the flight deck was about actual
flying; I found that the crew used the wea ther
pictures from satelli tes, just the same as those
I received and that they were of considerable
use to them. It was interesting to see from
an aircraft the weather patterns which so
far I'd only seen from the satellite pictures.
cold fronts and warm fronts. they look differ­
ent somehow when you see them as the real
thing, yet it was not difficult to correlate
them with each other.

New York

Six hours after leaving Prestwick we were
approaching New York. The weather was
quite clear as we flew down the coast and I
tried to pick ou t landmarks from the map,
without much success I'm afraid. Then we

See page 110 for New Reader Service
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were down, and the first part of the journey
was over- but the trip was just beginning.

It was a queer feeling to find yourselves in
a "foreign" country for the first time. We
collected our luggage and followed the var­
ious signs leading to customs. We'd been told
Ihat we would be met at the airport-that a
Mr. Ray Forbes would be looking after us
all the lime we were in the States. But how
does one recognize Ray Forbes out of all the
hundreds of people who are travellers at
Kennedy Airport? We consoled ourselves
with the thought th at he would probably have
been sent a photograph of us, but as we came
th the customs barrier and we re looking up
at the balcony above at all the folk wai ting
to meet people off the aircraft, the problem
resolved itself. There were three people
standing together in one place. and they were
looking at us very intently and talking. then
waving and we knew straight away that there
was Ray. We even guessed that the couple
with him were Mark Sil verm an and his wife
Linda . We'd never met any of them but we'd
written and had letters from them and we
just knew. You just can't be mistaken about
nice people.

In a few moments (after being passed by
a most pleasant customs official) we were
making the , introductions and then being
whisked off in a wagon (a t least th ree times
the size of m y car at home) into New York
City. First impressions are often just a tumble
of visions and sounds one after the other until
you don't know whether you're coming or
going. and this was no exception. We sped to
the Americana Hotel, went up to our room
on the 32nd floor. down again a few minutes
later to another huge meal. and finally at
nearly midnight American time (but five in
the morning by our own personal clock time!)
we were off to bed. But, tired th ough we were
we couldn't resist siUing at our room window
and watching New York at night. I guess we
sat there the best part of an hour jus t watch­
ing-we'd been to ld that it is as busy at three
in the morning as it is at th ree in the after­
noon- but we were too tired to stay awake
long eno ugh to fi nd out.

In aviation magazines at home. I'd read
art icles about how the change of local time
can effect you when you travel rapidly from
one country to another. ever having done
this myself, it had, up to th is moment been
an interesting but academic po int. But about
five thirty in the morning New York time
Margaret and I were wide awake with our
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John B. Tuke at the plotting board. John was
recently featured on CBS-TV's program " 21 st

Century."

English stomachs shouti ng fo r breakfas t!
Just before we had come to bed Ray had
said in that friendly manner which we were
soon to know so we ll , " If th eres anything
you want John and Margaret , just dial room
service, it's open 24 hours here and they'll
see you right." At five thirty in the morning
we did just that, To th e cheerful voice th at
asked me what I'd like, I explained that I was
from the U. K., and could I possibly get a pot
of TEA? (Anyone who's ever been to Britian
will know that we live on tea like you fo lks
live on coffee.) Much to my surprise I was
told that I could certainly get tea, but no,
they didn't have biscuits but I could have
some cookies. So we sett led for tea and
cookies. A few minutes later this was brought
to our room together with (and this fair ly
tickled Margaret) a single beautifu l rose in a
glass. We got out o f bed and once again sat by
the window and watched New York at quar­
ter to six on a Sunday morning and marvelled
at it all, and wondered if the American people
ever went to bed.

That first real day in New York was spent
sightseeing. Ray look us to see both St.
Stephens and St. Patricks cathedral s a nd th en
that afternoon we went up the Empirc St ate
Building. Before we had properly recovered
from being up there we found ourselves in
the "Top of the Sixes" restaurant for our
evening meal-which was terrific. Maybe the
English kn ow how to make tca just th at bit
better th an you folks do. but what the Ameri­
cans don't know about food just cou ldn' t be
worth knowing! That even ing we had got a
bit more adjusted to thc time change and
were able to en joy it all to the full. Wc we re
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already getting to know Ray better-he'd
been in the U. K. during the '39-'45 war and
it was interesting just listening to him talk
about his experiences over in our country.
It's a pity we hadn't known him then .

The Tour
On Monday, May sixth, our tour started

in real earnest. There was a lot of publicity
attached to our visit and there were news­
paper and TV interviews but we managed to
get in a visit to the New York planetarium. I
never thought I'd meet the director of such
an interes ting place, but we did and though
we only spe nt a short hour there it was most
interesting. T hat afternoon my wife went to
see the United Nations building while Ray
and I did some more publicity interviews.

I have not yet told you that we have two
children in Canada. Of course they (both
girls) are grown up and married and right
from the time we'd known about the tour of
the U.S., Margaret had been saying to me,
"Now we'll just have to see the kids"-and
I'd been agreei ng with her. So while all the
arrangements were being made by G.E. about
our tickets I'd mentioned to them that when
the tour was over we'd like to return to the
U.K. via Toronto-a nd they agreed. H owever,
no detailed arrangements had been made and
Ray kept on saying, "No problem" everytime
I mentioned the subject so I'd decided just
to let it ride for a bit. So. on the morn ing of
Tuesday 7th as we sped by train from New
York to Philadelphia we were not particularly
thinking about our youngsters but instead we
were comparing train travel in the U.S. to
that in the U.K. So when we drew in at Phil­
adelphia and travelled up the escalator into
the main part of the station you can guess
that 'surprise' is hardly the right word to use
for what we felt when we saw our two
daughters, one complete with husband and
baby, waiting there for us. G.E. had done
it again; they'd flown the whole crowd of
them dow n from Toronto to stay with us for
a couple of days. What ca n you say to people
who do th ings like that? T ha nk you just sim­
ply doesn't express it properly.

Philadelphia, or ra ther just a bit away from
it at Valley Forge, is where G.E. has their
space technology center and after we'd all
had lunch my son-in-law and I were given a
conducted tour of the Nimbus project. This
time we left the ladies behind, all doting on
the baby of course; in fact it seems later that
the majority of the office staff did no work
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that afternoon but just played with my grand­
son! What we saw on the Nimbus project
made it clear why these spacecraft cost so
much. You should see the tests that have to
be made and all the complications of making
them. I'd been getting pictures from Nimbus
2 for almost two years at that time; I almost
looked upon it as a personal friend and to be
able to see one of these spacecraft close up
was really something. This was the first bit
of the technical part of the trip and it wasn' t
more than a few moments before I realized
that what I know about space technology
could be written on a postage sta mp and yet
everyone was so frie ndly. T hey just couldn't
do enough.

T he next day, to say we "saw round the
city of Philadelphia" would only be a small
pan of the story. We met the Mayor and were
presented with a replica of the famous Lib­
erty Bell. After that, one of the official guides
"showed us around"-and oh boy. did we see
round? I doubt if there is one square ineh of
the city that we missed. If you want to know
how Philadelphia ca me into being and all its
history and everything it does, then you
arrange for an official guide, and you'll learn
just everything.

Washington
It would be very hard to say, in retrospect,

which was T HE DAY of the journey; so
many different things happened on each, and
each was special in its own way. But it isn't
just an ordinary day when in the morning you
attend a reception at Congress, and then in
the afternoon you meet the Vice-President
of the United States himself! But that's what
happened to us the next day in Washington.
We'd been to the reception in the morning
and were talking to congressmen concerned
with the space program. I fou nd they were
really interested to know just how I'd bene­
fited from the satelli te pictures. To them I
represented some one other than the official
users, the ordinary person who really was
reaping benefit from the American space
program. It was all pretty good. We'd gone
out to the N.A.S.A. statio n at Goddard after
that and were just about to start a look round
when we were rushed back into \Vashington
to meet Vice President Humphrey. While we
were waiting, I was almost getting cold feet­
what does one say to a Vice President? I was
quite sure he couldn't be one little bit inter­
ested in me and my Nimbus pictures and
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equipment-and then we went into his office
and the next fifteen minutes passed in one of
the most pleasent meetings I have ever ex­
perienced . I forgot all about what I thought
I should say, we just all seemed to be having
a friendly chat. I looked over at Margaret
once or twice and I could see she was thrilled
to bits-a nd I wasn' t exactly finding it dull
either and when Mr. Humphrey gave each of
us a memento of the visit, well that really
made our day.

Have you ever eaten Fortune Cookies?
Well just in case you haven't, let me put you
right. T ha t night we went to dinner at 'T rader
Vic's" where, if you don't already know. I'll
tell you they serve the most wonderful Poly­
nesian food. It was my first introduction to
th is type of meal and I'm prepared to ea t in
the South Sea Islands from now on if that's
what it's like. It was after the main part of
the meal was over that they handed round
some small triangual shaped pastries- and
they were quite tasty too. I'd put back a
couple of these when the cha rming lady in
the party sitti ng next to me said "And what
fortune did you have?" I was a bit puzzled
about this as we hadn't been talking about
soothsayers or anything like that, but I guess
I made some sort of vague reply because she
went on, "You take one of the cookies and
break it open and inside you'll find a piece
of paper with your fortune written on it."
With that she went on to demonsrate. As
nonchalantly as I could manage I did the
same to find a slip of paper saying some­
th ing about having a prosperous future- but
what was on the two I had already swallowed,
I'll never know!

Goddard
In the past I'd written qui te often to the

various officials at Goddard Space Flight
Center. but it was very much better to meet
them. T hey've got some "rig" there, I
wouldn't mind some of their equipment for
my back garden. I've said before that all I
know about space could be written on a post­
age stamp-and these boys were the real gen
men. I'd thought maybe they'd be nice and
polite, but obviously they'd not want to
spend too much time talking to me about
technical topics. But I was wrong, quite
wrong. They were really interested and when
I asked questions about techn ical points
which were puzzling me, they told me the
answers, and not like a learned teacher to
an ignorant kid but as one enthusiast to an-
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other. Here at home practically eve ryone
thinks I am some sort of a nut-because I
really am enthusiastic about space com­
munications, and I get up at all hours of the
night to get satelli te signals and pictures. I
was proud to find that though technically it
was obvious I could never compete with these
men, that there was one th ing we did have in
common. genuine enthusiasm and belief in
the space program. If that means being some
sort of a nut, then I'll continue that way.

Cape Kennedy

Ray had been telling us all the way along
that we'd find everything quite different in
Florida as OUr next call was at the Kennedy
Space Center. Certa inly we stayed in a lovely
motel and the weather was warm-though
not as warm as I 'd been expecting the way
Ray had been talking. In fac t, on the Sunday
when we had a "day off" and we all went
down to the beach, I was cold. But it's a
lovely place all the same. That particular
Sunday it was Mothers Day, and on beha lf
of our absent children I 'decided to trea t
Margaret to something she had always
wanted- a helicopter ride! That's a queer
Mothers Day present but Ray and I organized
it on the quiet , and then took Margaret along
and she was delighted . An y other amateurs
wives have a helicopter ride for a Mothers
Day present? Maybe I'm not the onl y nut in
the family!

Seeing round Cape Kennedy the next day
was terrific. It would not be difficult to write
a few pages just about that place itself. Ob­
viously the main attraction is the Saturn Five
- no doubt its construction shed is the biggest
building in the world-they even used to get
their own weather inside it until they fixed
up ai r conditioning. And the Saturn V itself­
it is just magnificent. We were right up beside
it-it's colossal. What a sight it must be to
see that "bird" go. Once again we found
everyone so enthusiastic, it was infect ious
really and we felt we wanted to see it fly
there and then. Although we spent a whole
day there and were given a full tour,one could
go every day for a long time and then not see
everything, but unfortunately we had to leave
and make our way to Los Angeles as the day
was drawing near for the launch of N imbus
3 at Vandenberg.

Another trip in a big jet took us from Mel­
bourne in Florida straight to Los Angeles­
more meals on board and another loveely
trip. During a couple of days in Los Angeles
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The satell ite weather station of the author .

we had a to ur round all the famous places. It
was these litt le "on the side" to urs that high ­
lighted the dream quality of he whole jour­
ney. We'd heard of places like Beverly H ills­
but never thought we'd ever really see them.
And all because of satellites and an interest
in radio !

We left Los Angeles to go to Lompoc for
the launch at Vandenberg. Compared to all
the wonderful places we'd stayed Lompoc
was quite small , but Margaret and I fell
q uite in lo ve with the place. What we like
about it was the really lo vely weather-not too
hot, not 10 cold and plenty of su nshine. The
se tting of the town between the hill s a nd the
sea is just perfect. If anyone ever leaves us
a fo rtune we're going to sett le in Lompoc!
While wait ing for the night of the launch of
Nimbus 3. we managed to see quite a hit of
that part of Califo rn ia. and the more we saw
of it, the more we liked it. We both thought
that as far as American stea k went . we'd
seen everything, but no. One evening we went
to a place called "The Far Western: ' in
G uadeloupe. By this time I'd got used 10

eat ing as much steak at one sitti ng as I would
cat at horne in a week so I was able to do
justice to the very best one I've ever tasted
in m y life- and I reckon I'll not taste anothe r
like it until I go back to Guadeloupe and the
Far Western again . To this day, if I say to
Margaret , "Remember the Far Western?" we
both feel hungry!

There was an interesting technical visit
while we we re at Vandenberg waiting for the
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launch. We went up to their metorological
office a nd saw their satellite p icture equip­
ment. II was most interesting 10 see how the
professionals do it; it turned o ut to be not so
very ditTerent from the way I did back at
home. I'd taken along a few of my pictures
and they were interested to sec pictures of
the European continent just as I was inter­
cstcd in seeing pictures of California. There's
nothing like sate llite pictures for making the
world seem small, unless perhaps it's ama teur
Rad io !

T he Nim bus 3 launch was set for I :30 in
the morn ing but lo ng before that we were up
at M ission Control watching thc carlv stages. .,
of the cou nt down. There seem to be many
systems to check a nd double check and the
tension mounts as one by one the green lights
come on as the individual systems arc cleared
fa go. Margaret and I were sitt ing right up
there beside Mr. Huston the mission con­
troller-just imagi ne it. sitt ing right a t the
missio n controller's desk. If you ca n hardly
be lieve it then neither could we. Shortly be­
fore launch time we went out to a vantage
point to watch the take off' , Those of you who
follow these things will know that shortly
after take otT the mi ssile had to be destroyed
as it was goi ng off course. but even this could
not erase the magnificence of the launch itself.
To really see with one's own eyes the rocket
lifting off on its tongue of fl ame is a sigh:
never to be forgotten. To say everyone was
d isappo inted at the failu re is to pUI it mildly
- those few moments were. without doubt, the
worst and only sad part of the whole adven­
ture. W hat is so terrible is that so much work
has gone for nothing-you can feel fo r all the
people wh o have worked with the bi rd for so
long and put so much of their life and enthu­
siasm into making a success-and all this
comes to nothin g in a hundred and ten sec­
onds. But as o ne hardened member of the
crowd said to me, "That's just how things
are in this business. and you simply start from
the begi nning again: ' To be able to say that
really shows just how great the space people
really arc; it's one thing to have boundless
enthusiasm when everything is going well ,
but it is qu ite another to feel the same way
when everything goes wrong.

San Francisco

The foll owing day we went by road to
San Francisco-up the coast to see the won -

[Contillued all page 501
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WHAT'S NEW?? 550 BIG WATTS!

The New Gala xy T he Powerful New Galaxy
' Vullmeter/ Antennu Selec tor GT-550 T HANSCEIVEH

The Ueaut iful, l\lutdli nJ:
Gulaxy Speaker Console

30-60-90 DAYS IS THE SAME AS CASH WITH US AND UP TO 3 YEAR-TERMS ARE
AVAILABLE AT THE LOWEST RATES . .. (CASH is NOT CHEAPERI)

OPEN MONDAY THRU FRiDAY- T IL g:OO P.M.-SATURDAY- 'T1L 5:00 P.M.

L & S wants to say thanks for

the terrific response you Hams
have nl ,ave given us . . . .

We want to continue doing busi­

ness with you, and we hope

you will soon decide to make

L & S ELECtronics your head­

quarters l

Rea d this flyer through ...

thoroughly and see what we

have to offer. It was designed

especially with you In mind.

FREE TOWERS

~ . ~ ..
!4.. t oll

. ~.....
••

•

I

IL
I ~

I

YES . .. THAT IS CORRECTI A FREE 40 FT. HAM TOWER WITH THE PURCASE OF ANY
FOLLOWING COMBINATION:

GALAXY GT-550-AC-400-REMOTE VFO OR RF CONSOLE SPEAKER

Call , or write to John Linton, W8DKI, or Pete Smith, WA8PZA

The hams that have the answer to your questions with 15 years of amateur sales
between us, and many active hours on the air.
We sell New and reconditioned gear, and all of the popular accessories.

L & S Electronics
Electronic Supplies » Ham » CB • Hi-Fi » T V

1781 3 EUCLID AVENUE CLEVELAND, OHIO 44112
PHONE (216) 486-7330
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Fortune Cookie [from page 48]

derfu l scenery. Although we were feeling the
terrible anti-climax of the Nimbus fa ilure it
was impossible not to enjoy the magnificen ce
of that drive. When we'd first caught a
glimpse of the Pacific at Los Angeles, we
had thought it looked jus t like any o ther
coastline- but up here and along the Mon­
terey coast it was a real picture. How we
ever got to San Francisco I don't know be­
cause every few m inutes we asked Ray to
stop wh ile we took some photographs. How­
e ver we d id event ually get there, though th e
journey had taken bes t pari of eleven hours.
and for once we didn't bother with a big
meal but dined lightl y in the hotel and went
off to bed .

The last o fficial day of ou r trip was spent
sight seeing rou nd th e city. It's certa inly a
great place-I was disappointed to find th at
the Golden Gate Bridge was not golden, but
just a dull red color, just shows you how you
can pick up the wrong impressions from a
geography hook, doesn't it? One thing Ray
failed 10 do was to get me to eat the local sea
food - I think he was quite disappointed! But
I' m not fon d of that type of thi ng and sett led
for my usua l steak instead . I knew I'd not be
ha ving steak like th at once I got home again.

Canada
All good th ings come to an end and even­

tually it was time to say goodbye to Ray, as
he left for Washington a nd we left for Tor­
onto. What would )'011 say to someone who
has looked a fle r yo u and your wife for a
fort-night. put up wi th answe ring th ousands
of quest ions and the obviously slightly d iffer­
ent ways of someone from a nothe r part of
the world-well. we didn't kn ow just what 10

say, but we fe lt Ray understood wha t we
meant.

We spent a week in Ca nada with our child­
ren-going places, doing things. and saying
things like everyone does when you stay
with your married youngste rs . \Ve did our
best to spoil o ur gra ndchild in the lim ited
time we had ava ilable! T hen, we were sitti ng
in a BOAC 707, out over the Atlant ic.
P restwick bound . And six hours later. we
touched down, back once agai n in G M-Iand,
and back to Slranraer- again thanks to th e
kindness of GI\I 3CEA who met us. It seemed
funny to see the house again-to collect our
two cats from where they'd been boarded
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out, and to think about going back to work.
It seemed surprising when I switched the
"rig" on, th at it a ll still worked! We seemed
to have been away for years.

Home
During our first night at home, we both

woke up at about 3 in the morning local time
- sta rving! O ur stomachs were shouting for
a decent steak at that time. in fact we had to
get up and make a meal there a nd then
(thought it was a hit more o rdi na ry th an
what we'd been used to!)

And ",'hat are the genera l impressions now
that a few months have elapsed a nd the tr ip
can be seen in proper perspective? O bviously
it was interesting simply to go 10 the U.S.
Although, as chance would have it I simply
did not have time or opport uni ty to meet
any amateurs. it was exci ting to meet any
Americans- obviously th ey are just th e sa me
type of people as th ose I talk 10 on the
amate ur ba nds. But I th ink the overa ll im­
pression was one of friendline ss. Everyone
we met tried to do someth ing to make our
tour more int eresting. This didn't only apply
to the G ene ra l Electric people who we re
responsible for our being there. but to every­
one we met whether th ey were space folk or
not . All th ose in the hotels were nice- Ihe
people I mel in connec tion with the publici ty
were charming - camera men. sound tech­
nicians. writers. continuity-the lot. T he man
we met in a post office in New Orleans who
told us he was from Ireland just across the
wa ter from where we li ve at home or the
woman at a restaurant in California who
stopped her car to talk to us and was inter­
csted to hea r I came from Britain. All the
scienific pe rsonnel were friend ly - whether
they were d irectors or men working at th e
equipment. On the technical side I was im ­
mensely impressed with the enthusiasm that
is evident everywhere and the genuineness of
their wish to see space technology used fo r
th e be nefi t o f a ll mankind. When I thought it
over. th at was reall y the reason why I was
able to lake part in the sate llite program at
all . wh ich led eventually to having this won­
derfu l adventure as the guests of G.E.

When you come to th ink of it, the people
responsible fo r all the d ifferent aspeets of the
space program are doing somethi ng pretty
wonderful-opening up a complete new world
for all o f us to enjoy. 1 for one. would like
to say th anks. and to say I'm proud to take
even the tiniest part in this program. -
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CQ AnINDS:
IHI1969
HARRISON
SSB SHOW
ALAN M . DORHOFFER,* K 2EEK

Some of the crowd turns to " ha m" it up for the
camera .

HARRISON
• • _ .. . .. .,.OV A ...... ,. u .. .

"£1(;'0"'£$ YOV~ THE

,(969. ISlN~HO
. •. \-, r."•. -

Jim Taylor, Soles Manage r for Hy-Gain An­
tennas, on the left looks out at the crowd while
Bil Hanisan, W2AVA, and Andy Andros, W~­
LTE, President of Hy-Gain, on the right speak to

a visitor.

From left to right: Herb Johnson, W6QKI, of
Swan Electronics, Prize Winner John M. Kyles,
WA2GXG, Bil Harrison, W2AVA, and Dove
Howard, WA60QY. from Swan Electronics.
John is ca utiously a ccepting the Swan 260

Cygnet as Grand Prize winner.

O V ER 3000 amateurs turned out on March
25, to attend the 18th annual SSB A mateur
Radio Show sponsored by H arrison Radio
Corp. T his was by fa r the largest attendance
in the show's history.

CQ, along with over 25 other exhibitors,
was kept quite busy showing their wares and
meeting all those who attended, plus trying
to answer several questions at the same time.

T hroughout the day, leading figures in the
amateur radio industry held a series of semi­
nars off the main exhibit area which helped
alleviate the congestion there and set a brisk
pace for the show to follow. The seminars
also afforded the manufacturers an oppor­
tunity to answer specific questions on their
products and gai n first-hand information and
ideas from "the fie ld." T he speakers included :
Bud Henley, WA~PCV, Sales Manager,
Galaxy Electronics, Inc, Inc.; Clyde Blyevin,
Di rector of Marketing. Tri-Ex Towers Corp.;
R. W. Ehrhorn, W4ET O, General Manager,
Signal/One; Andy Andros, W~LTE, Presi­
dent, H y-G ain Antennas; Stu Meyer, W2­
G H K, Vice President, Ameco Division of
Aerotron, Inc.

Every hour during the show (noon-9 p .m.),
Bil H arrison, W2AVA. President of H arrison
Radio Corp. drew winning prize stubs from
among those fi lled out at registration. The
entire show. including the prizes, was pre­
sented at no expense to the attending amateur.
The G rand Prize of a Swan 260 Cygnet trans­
ceiver went to John M. Kyles. WA2G XG , of
Malvern, N. Y.

If this year's show began a trend. then
perhaps in a yea r or two they may have to
look for a larger place to hold it. In any event.
make it a point to meet us there next yea r. •

*l\l a naging Edi tor, CQ.

See page 110 for New Reader Service June,1969 • CO • 51



Radio Amateur Satellite Corp.
Formed On East Coast

BY GEORGE J ACOBS,* W3ASK

O NMarch 3, 1969 , an east-coast based
radio amateur organization was incorporated
to build new communication satelli tes for use
by radio amateurs. Named the " Radio Ama­
teur Satelli te Corp ." (A MSATJ, the organ­
ization draws its membership from the legion
of space and communication experts located
in the W ashington. D .C . area.

A mong AMSAT's members are represen­
tat ives of such o rganizations as the Johns
Hopkins Un ive rs ity Applied Physics Labora­
tory. IBM, Aeronautical Radio Inc., Com­
munications & Systems, NASA Headquarters,
NASA Goddard Space Flight Cente r, CO M­
SAT, ARRL H eadquarters, U .S. Information
Agency, Office of Telecom m unication Man­
agement, Federal Com m unications Com mis­
sion. Federal Aviat ion Administration, RCA,
etc .

M ost o f AMSAT's members a re radio ama­
teurs already involved in space programs and
they represent some of the wo rld's leaders in
the design and construction of satellites. The
group also has numerous contacts with high­
level o fficia ls throughout the government and
in the various industrial space laboratories.
AMSAT has potential access to a wealth of
obsolete space qualified hardware, left over
from a number of famous space programs.

AM SAT' s O b je ct ive s

A. To provide satellites that can be used (or
amateur radio communications and to conduct
experiments by suitably equipped amateur radio
stations throughout the world on a nondiscrim­
inatory basis.

B. To encou rage the developement of skills
and the advancement o f specialized knowledge
in the a rt and practice of amateu r rad io com­
munications and space science.

C. To foster international goodwill and coop­
eration through joint experimentation and study
and through the wide participation in these activ­
ities on a noncommercial basis by radio amateurs
of the world.

D. To facilitate commu nications by amateur
satelli tes in times of emergencies.

" 11307 Clara Street, Si lver Spring, Md. 20902
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E. To encourage the more effective and ex­
panded use of the higher frequency amateur
bands (v.h.f. and u.h.f.).

F. To disseminate scientific and technical in­
formation derived from such co mmunications
and experimentation, and encourage publication
in treatises, theses, trade publications, technical
journals, or other public means.

AMSAT A ct iv itie s
The gro up has a lready begun enthusiastic

participation in the following tasks:

Gravity gradient stabilization feasibility study.
Two-meter satellite repeater study and
development.
Satellite v.h.f. antennas, study and
development.
Thor-Della launch vehicle interfacing.
A USTRALiS-OSCAR qualification testing.
Solar and nuclear power sources study.
Satellite access and operating procedures.
Frequency coordination and selection.
Two-meter diplexer feasibility study.
Obtaining surplus space hardware and
planning its use.
Obtai ning piggyback rides on launch vehicles.

AMSAT also maintains close liaison with
the A RRL and with Project OSCA R H ead­
quarters.

AUSTRALIS Sate lli te
As its fi rst p roject, AMSAT will have the

opportunity to a rrange for the launch of the
Austrialian-built sa tellite named AUSTRALIS.
The satellite has been shipped from Project
OSCAR H eadquarters in Californ ia to A M­
SAT , where it arrived on April 14. The A us­
TRALIS sa tellite is now undergoing required
environmental and qualification tests, in order
to get it ready for launch sometime later this
year.

This 35 pound satellite is battery operated
and will transmit " H I" in slow Morse Code
twice each minute on 2 and 10 meter beacon
transmitters. The beacon transmitters are ex­
pected to remain in opera tio n for as long as
two months, and the satellite's orbit is ex­
pected to carry it over almost every point on

[Continued on page 95 ]
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THE INVERTED VEE

BY EOWARO M. NOLL,· W3FOJ

W H AT is the ideal contest ante nna? Two
important factors are an omnidirectional
pallern and a suitable grouping of .low
radiation angles such as can be obtained
fro m inverted dipole and long-wire vee an­
tennas. The broader low angle pattern ac­
commodatcs medium distance and long
haul DX. The omni pallern speaks for itself
when bands are open and DX is coming
in from all angles.

Optimum dipole performance is essential
for 40 and 80 meter opera tion. Inverted
dipoles are not a comprom ise antenna and
are an improvement over a horizontal di­
pole in term s of omnidirectional and low
angle charac teristics. On 10, 15 and ,20
meters some gai n is helpful along with
omnidirectional charac teristics and low
angles. The lo ng-wire inverted vees incor­
porate these features. 0

Fast band changing from the operating

· 3510 Limekiln Pike. Chalfont, Pa. 18914

position is a help in meeting changing OX
and contest situations. If band changeover
can be accomplished without changing an­
tennas or adjusting tuners you can take
bellcr advantage of your operating time.

The W3FQJ inverted-vee contest anten­
na incorporates a number of the above
features. Elements are cut to establish res­
onant conditions and, therefore, optimum
operalion of each of the three inve rted an­
tennas with a common feed point is feasi­
ble. No tuner is needed to establish low
standing wave ratios. .

Choice of transmission line length IS

helpful in establishing the favorable line
condit ions needed for direct connection to
the transmitter. Line length is selected to
establish the most favorable compromise
for keeping the overall line length a wh~le

mult iple of a half wavelength. For coaxial
lines with a velocity factor of 0.66. (RG -S,
I I , 58. 59 ) . use transmission line lengths
that are a whole multiple of 45 feet long.

Worms v iew of the
mast showing the
apex and feed line .
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Band Length Per Leg

80 - 10 m 58' I"

40 15 m 32' 3"

20 6 m 49' 2"

Legs are attached firmly, soldered and
taped,

A n insulator is attached at the ground
end of each leg. Plastic washline ties the
opposite end of the insulator to a conven­
ient point. Each leg 'end is accessible and
provides easy access fo r trimming and tun­
ing the antenna precisely. Don't overlook
the advantage of being able to tune your
antenna from ground level while it is in
its permanent operating position. Start with
lengths longer than needed and trim back
to your desired resonant points. •

•o
N,
~

Fig . 1 - Two views of the inverted-vee
all band antenna. The lengths for each
leg of the antenna are g iven in the table

below.

This establishes ideal conditions for all
bands except 80. Dipole loading on 80,
however, is seldom a problem. If you wish
to include 80, use line lengths which are a
whole multiple of 90 feet.

Antenna Plan

The inverted-vee construction is in ef­
fect three separate antennas connected to
a common feed point at the vee apex. The
two legs of each antenna are related by
180 0

• However the three individual vees are
moun led at equidistant angles from each
other and there is a uniform 60 0 separation
between adjacent legs of the complete an­
tenna as shown in fig. 1.

One antenna of the mutual group of
three is an 80 meter inverted dipole. This
antenna is also resonant and active on 10
meters, operating as a 7/2 wavelength
long-wire inverted-vee. On 10 it is seven
quarter wavelengths on each leg and pre­
sents a low impedance at the feed point.

The second antenna is a 40 meter invert­
ed dipole. As you know, an antenna of this
length, if cut very carefully, functions as a
3/2 wavelength inverted-vee on 15 meters.
Each leg is three-quarter wavelength long
and there is a low impedance center feed
point.

The thi rd antenna is a 3/2 wavelength
inverted-vee on 20 meters. This same an­
tenna provides 11/2 wavelength resonance
on 6 meters. The 40 meter inverted dipole
also has a resonant point in the 6 meter
band.

The exact dimensions for the antenna
are given in fig. 1. Each length is cut pre­
cisely using an antenna noise bridge or
s.w.r, meter. Lengths are shorter than the
formula values, because of the nearness of
the leg ends to ground. In general inverted­
vee constructions run 2 % to 6% shorter
because of closeness to the ground and
nearby conducting surfaces;

Patient cut-and-try testing is needed but
when your work is complete you have an
all-band and fast band-changing an tenna
that requires no switching or tuning.

Construction

The inverted-vee construction is of
course simple and inexpensive. A 35-50
foot mast does the job. The antenna wires
themselves provide top guying. A coaxial
line to dipole connector is used at tbe apex.
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THE 2K-3 . . . A SUCCESS STORY
The 2K·3 in a few short years has established itself as pre-eminent among amateur linear
amplifiers. Thousands of amateurs not only in the U. S. but throughout the free world are
on the air with 2K's. And even though the 2K was designed as an amateur service amplifier,
it has so conv incingly establ ished its superior rel iability and performance that many
hundreds of them are in dai ly use throughou t the world in mil itary, commercial and
government service.
For such success we are of course grateful, although not greatly su rprised. From the
beginn ing we have dedicated ourselves to the proposition that amateurs prefer to buy
the best when it is available. Consequently, the 2K has always used the f inest
components we could buy. Integrity of design dictated that we include features not f ully
duplicated by any other manufacturer of amateur Iinears - Pi·L tank circuit, resonant
input f ilter choke, resonant cathode Pi-input , double RF shielding and many other unique
and expensive features.
Finally, in order to hold the price of the 2K·3 low enough so that the average amateur
can afford it, we manufacture it and sell it ourselves direct to the consumer. The 2K·3
is unquestionably one of the f inest va lues ever offered the amateur. By any reasonable
standard the 2K·3 should be priced at $1000 rather than it s remarkably low $745.00.
For all t he loyal support 2K·3 owners throughout the world have given us, our sincere
thanks. For those of you who haven' t owned a 2K·3 yet, let us help you experience the
pleasure of owning the f inest.
The 2K·3 (Console or Desk model) $745.00

Henry Radio now has representatives in different areas of the United States to simplify ordering for those living
near one. Or you can order direct and we will ship ••. across the street or around the world. Call or write for
detailed specifications and terms.
New York area : Cleveland area : Ch icago area :
John Richardt, W2WIY AI Gross, W8PAL Bill Reynolds, K9ZXD

EASY FINANCING · 10 % DOWN O R TRADE· IN DOWN • NO FINANCE CHARGE IF
PAID IN 90 DAYS · GOOD RECONDITIONED APPARATUS · Nea rl y all makes & models.

Our recondit ioned equipment carries a 15 day trial, 90 day warranty and may be traded back
with in 90 days for full credit toward the purchase of NEW equipment. Write for bulletin .

CALL DIRECT • • . USE AREA CODE

11240 W. Olympic, Los Angeles, Calif., 90064
931 N. Eucl id, Anaheim, Calif., 92801
Butler , Missouri, 64730

"vvorki's Largest Distributor 01 Amateur Radio Equipment"

213 477·6701
714 772·9200
816 679·3127



"Said the Spider

in the Sky"
BY HOWARD W. KELLEY,* K4DSN

"Ideals are like stars, you will not suc­
ceed in touching them with your
hands, bill like the seafaring man on
the desert of waters, you choose them
as your guides, and, following them,
you reach your destiny"

-CARL SCHURZ

Table I-LM Frequencies

S-band Transmit 2282.5 mc
S-band Receive 2101.8 me
V. H.F. Channel A 296.8 mc
V.H.F . Channel B 259.7 mc

A SP INDLY, ugly, clumsy-looking, insect­
like contraption that o nly the world could
love has made its debut. In an age of super­
smooth a nd sleek fl ying machines. U.S. as tro­
nauts will soon be fl ying an aerodynamic
misfit to the moon and back.

The final payoff o f the Apollo moon mis­
sion is 10 be carried out aboard the sp idery
Lunar Module (LM) whose homeliness is
offset by its beauty of so phistication and
practicality. Though its ability to space-fly is
so mething of amazement about which pages
co uld be written, this discussion is limited to
the LM's communicat ion abi lity.

In-Flight Communications
T he communicat ions subsystem aboard the

Lunar Module is capable o f three two-way
combinations of in-flight or lunar su rface
radio links: LM to the orbit ing Command
Module (CM), LM direct to earth, and LM
to the astronauts who are roaming about the, .
moon s terrain.

As in the Apollo' , the LM places its com­
munications responsibil ities in Unified S-band
and v.h. f . eq uipment.

In fl ight (fig. I ) , when the LM is on the
earth side of the moon and separa ted from
the Command Module, communication with
earth is handled on S-band. but between the
LM and C M information is passed back and
forth on v.h.f,

As in the Apollo Svband system a m ult itude
of informat ion sources on the LM can be
t ransm itted and received at the same time,
on the same antenna a nd often on the same
frequency. LM-to-carth S-band links contain
voice, T V, d igital uplink, ranging code sig­
nals, biomedical, a nd systems telemetry data
(see T able III) .

S-band voice is the primary means of com­
munication between Missio n Control and the
two men aboard "Spider" (the voice identi-

' Kelley, Howard W., K4DSN, "T he Voice of
Apollo-8," March 1969, p. 17.

Fig. t -In-flight communications.
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a nd "Gumdrop" at this time while telemetry
data is fed over channel B into tape recorders
aboard the command ship to be stored and
re-transmitted to earth at 32-t imes the orig­
inal recording speed when radio conditions
between earth and space improve.

Lunar Surface Communications
When the l S-ton Grumman Aircraft

Spider has pl anted its legs into the m oon's
crust, the orbiting CM will use its S-band
system to talk to earth and v.h .f . to m aintain
communications with the astronauts who are
on the lunar surface (fig. 2). The Lunar
Module then becomes the world's most expen­
sive f.m ./a .m . repea ter . The LM takes the
v.h.f. voice, converts it to S-band and re­
transmits it to the space network of earth
receiving stations.

Should v.h.f. between the moonbound
astronauts and the commandship not be satis­
factory, earth stations may act as repeaters
by re-tranmitting S-band from the moon back
into sp ace to the CM.

•ca rriers.

Fig. 2 - Lunar surface com­
munications. The two astro­
nauts roaming about the
moon's surface communicate
with each other on 296.8 mc.
The unattended Lunar Mod­
ule acts as a repeater to
relay to earth the v.h.f. com­
munications via 2282 .5 mc
(S-band). Television pictures
are also transmitted to the
Manned Space Flight Net­
work on Svbcnd and bio­
medical and telemetry go
along for the ride on sub-

fier fo r the Lunar Mod ule) .
Backup voice from earth is
possible using the digita l
upl ink c hannel . but this is
usually tied up keeping the
LM 's gu idance compute r
up-to-date.

In response to ranging
code signals sent to the
LI\I , the S-band eq uipment
supplies earth stations wi th
a return ranging code signal
that enables Missio n Con- ~

trol to track and determ ine
range of "Spide r. "

Biomedical data pertinent to astronaut
heartbeat is transmitted by the LM (so earth­
bound doctors can monitor and record the
physical condi tion of the spacemen), as is
telemetry, voice (using redu ndant S-band
equipmen t) and, in case voice capability is
lost, an emcrgency key is provided for c.w.
com m u nica tion to the Ma nned Space Flight
N etwork.

Most of the same information can be ex·
changed be tween "Spider" and "Gumdrop"
(voice identifier for the Com m and Module)
that can be sent di rectly to earth from the
LM. However, these communications arc
carried out on v.h.f. Normal voice chatter
goes out o n 296.8 me simplex. Back up is
accom p lished o n 259.7 m e sim plex. V .h.f.
ranging, whi ch is initiated by "G um drop"
uses both v, h . f. channels as a duplex
operation.

When the two o rbiting spacecraft are be­
hind the moon, contact with Mission Control
is not possible. Simplex voice is maintained
over the 296.8 me circuit between "Spider"

See page 110 for New Reader Service June, 1969 • CO • 57



Table II-Frequency Chart of Apollo/Lunar Module

Freq. (mc) Vehicle Mode Information

2287.500 secondary CM PM Voice, tracking/ranging, data
2282.500 transmit LM PM/FM Voice, TV, tracking/ranging, data
2272.500 CM FM TV, data
2106.400 primary CM PM Voice, tracking/ranging, data
2101.800 receive LM PM Voice, tracking/ranging, data

296.800 Ch. A C M/ LM AM Voice, CM to LM, EVA, data
259.700 Ch. B CM/ LM AM Voice, CM to LM, data
243.000 CM AM Recovery beacon

10.006 CM SSB Backup h.f. recovery link

CM-Command Module of Apollo. LM-Lunar Module. EVA-Extra Vehicular Activity.

4.75

1.60 Dio.

Fig . 3-0ne·inch Videcon TV camera. The small
hand~held camera will give the fi rst glimpse of
the men on the moon, but will also a llow earth­
bound scientists to pick and choose what geo-

logical samples are to be brought back .

hours the back-pack supplies pressurized
oxygen, cleans and cools the expired gas,
circulates cooling liquids, and contains a
transmitter for biomedical information and a
dual v.h.f, transceiver for communication.

The PLSS has a contoured fiberglass shell
to fit the astronaut's back, and a thermal mic­
rometeoroid protective cover. It has three
control valves, and, on a separate remote
control unit, two control switches, a volume
control, and a five-position switch for the
dual v.h.f, transceiver. The remote control
unit rests on the chest.

The astronaut has available to him primary
and secondary duplex voice communication,
and physiological and environmental tele­
metry all of which must go through the LM
to the CM on v.h.f., then from the CM to
earth on S-band. The v.h.f. antenna for the

Telephoto
Lens

PLSS-Pronounced Pliss
The well-dressed astronaut who strolls

along Lunar Lane wears upon his back an
all important unit known as the PLSS-Port­
able Life Support System (fig. 4). The PLSS
is a self-contained, self-powered recharge­
able environmental control system. For four

Television
LM-to-earth capabilities from the moon

are the same as in-fl ight except that, in addi­
tion, TV may be directl y transmitted to earth
from the lunar surface. In fact, one of the
first assignements of the LM crew, after
checking for landing damage, is to erect a
IO-foot 2200 me parabolic antenna.

T he television system has a much more
utilitarian use than just to show earthlings
the spectacle of man's first step on a foreign
planet. It will provide the closest, most exact­
ing view thus fa r of the moon's topography
for instant evaluation by scientists in Hous­
ton. These same scientists can advise the
spacemen which rocks to pick up and bring
back, whi ch features are important, and
whi ch way to point the camera. There are
also plans to set the camera on a tripod a
distance away from the LM so that we on
earth can see the actual blastoff from the
moon when the job is done and Spider returns
to space for a rendezvous with the mother­
sh ip, The television transmitter is located in
the base section (descent stage) of the LM­
the part that stays behind.

The small hand-held TV camera (fig. 3)
designed for the Apollo program weighs only
4 \-'2 pounds. It has a bandwidth of 10 cy. to
500 kc and scans 10 frames per second (f.p.s.)
at 320 lines and 5/8 f.p.s., 1280 lines. The
I-inch vidicon consumes about 7 \-'2 watts of
power.

58 • CO • June, 1969 See page 110 for New Reader Service
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V.H.F. Equipment
Although the Apollo relies heavily on its

S-band capabilities, the Lunar Module is
oriented toward v.h.f, This equipment con­
sists of two solid-state superhet receivers and
two 5·watt a.m. transmitters. One transmitter­
receiver combi nation operates on 296.8 me
(Channel A), the other on 259.7 me (Chan­
neel B). for simplex or duplex voice com­
munications. Channel B may also be used to
transm it pulse-code-modulation (p.c.m.) da ta
from the LM to the CM at a low bit rate and
to receive biomedical and space suit data
from the astronauts who are outside the ship
on the moon.

-

- --- -- -

isolators protect both amplifiers and both
S-band transmitter driver and mul tiplier
chains. The isolators exhibit minimum isola­
tion of 20 db and a maximum insertion loss
of 0.6 db. Only one amplifier can be activated
at a time and when neither amp is selected,
a feed through path through the power ampli­
fier exists with a maximum insertion Joss of
3.2 db.

Signal Processor
The signal processor uni t is the common

acquisition and distribution point for most
received and transmitted information, except
th at low bit rate spli t-phase data arc directly
coupled to v.h.f. Channel B and TV signals
go directly to S-band f.m. T he signa l process-

Fig . 5-Lunar Module commumcc tions subsystem .

,~~__-----OXYGEN PURGE
SYSTE M

__--~EXTRAVEH I CULAR

VI SOR ASSEMBLY

~-PlSS REM OTE
CONTROL BOX

\--OPS ACTUATOR

CONNECTOR COVER

COMMUNICATI ONS.
vENTILATION. AND
L10UID COOLING
UMBILICALS

M RESTRAINT RING

OXYGEN PURGE
v 5TEM UMBILICAL

SS SuP!'ORT STllAPS

Fig. 4-lntegral thermal micrometeoroid gar·
ment , What the well-dressed lunar astronaut
wears. On his back is the PlSS-Portable life
Support Systems. Included inside the thermal
micro meteoroid garment is a dual v.h.f. o.m,
transceiver ca pa ble of voice communication and

constant physiological telemetry.

PLSS is pe rmanently mounted on the oxygen
purge system. Two side-tone generators over­
ride incoming audio in the headphones to
notify of low pressures or low fuel reserve.

RF Equipment
In several respects, r.f, equipment (fig. 5)

on the LM is much like that on its big brother
Apollo. (NOTE: Unlike mil itary ships, ast ro­
nauts don't refer to their spacecrafts as "she",
but rather "he".) The S-band assembly con­
sists of two identical phased-locked receivers.
two phase modulated (p.m.) transmitters
(0.75 watts output) with driver and multiplier
chains. and a frequency modulator (f.m.) The
receivers and phase modulators provide the
ranging. voice, emergency c.w.. and telemetry
transm it-receive fu nctions. F.m. is primarily
used for video transmission, but accomodates
pulse-code-modulation telemetry. biomedical.
and voice transmission. F .m. also provides
limited backup for both p.m. uni ts.

When more r.t. is required amplifiers can
be brought into play. This assembly consists
of two amplitrons (prima ry; 18.6 watts out­
put. secondary; 14.8 watts output). an input
and output isolator (ferrite circulators), and
two power supplies all mounted on a com­
mon chassis. The r.f. circuit is a series inter­
connection of the isolators and amplifiers.
The ampli fiers themselves (which are satu r­
ated. rather than linear) are broadband and
exhibit high efficiency, high peak and ave rage
output power, but relatively low gain. The

See page 110 for New Reader Service June. 1969 • CO • S9



Table III-Lunar Module S-Band Capa bilities

R F Carrier Subcarrier Subcarrier
/nformation Freq. or Rate M odulation M odulation Freq.

Receive: 2 /0 / .8 mc:
Voice 300 to 3000 cy. PM P M 30 kc
Voice Backup 300 to 3000 cy. PM PM 70 kc
Ranging Code 990.6 kilobits/ sec. PM 70 kc
Uplink Data 1.0 kilobits/sec. PM 70 kc

Transmit:2282.5 me
Voice 300 to 3000 cy. PM orPM PM 1.25 me
TV 10 to 500 cy. PM baseband
Biomedical 14.5 kc subcarr ier PM or PM PM 1.25 me
Lunar Surface Unit 3.9.5.4,7.35, 10.5 kc PM or P M P M 1.25 me

subcarriers
Voice 300 to 3000 cy. PM baseband
Biomed ical 14.5 kc subcarrier PM baseband
Lunar Surface Unit 3.9,5.4,7.35, 10.5 kc PM baseband

subcarriers
Voice Backup 300 to 3000 cy. PM baseban d
Ranging Code 990.6 kilobits/ sec. PM
Emergency Code Morse Code PM A M 5 12 kc
Pulse-code-mod. High bit rate: 5 1.2 PM or PM Phase 1.024 me

non-return zero Low bit rate: 1.6 Shift

or assembly processes voice and med ical in­
formation and provides the interface to the
proper r.f. generator, tape recorder, modu­
lator, or computer.

Th is signal processor includes an audio
center for each astronaut and a premodula­
tion processor where information is switched,
mixed , and modulated. It also has a repeater
funct ion so that v.h.f', received signals can
be re-transmitted on S-band.

The two ident ical audio center provide
individual selection, isolation and ampli fica­
tion of audio received or transmitted from
the LM . Each center includes a mike preamp,
headset amplifier, VOX circuit, diode switch­
es, audio gain controls, and an intercom
system.

wants or it suspects some of it of being wrong,
it will signa l through the S-band transmitter
" no-go" and ask for a repeat. The uplink com­
mands addressed to the LM parallel those
inputs available to the LM guidance compu­
ter via the display and keyboard accessible to
the spacemen. The digital uplink assembly
also provides another means of voice-backup
if the received S-band audio circuits in the
premodulation processor fail.

Fig. 6 -Major communications equipment loca­
tions.

Digital Uplink
T he digital uplink assembly decodes 2101.8

mc commands from earth and routes the in­
formation to the LM guidance computer. It
also provides a verification signa l to the pilots
that the equipment has in fact received all the
needed information from ea rth and got it in
fi ne shape. However, if for some reason the
computer doesn't get all the information it
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IT'S AGAIN!

•

Model RB.20
20 ml ler
rlsonalar

$U S
USER NET

Madl l RB ·15
15 mel l r

rlsonalar
SU S

USER NET

"15800 Commerce Park orive
Brook Pt.;rk" Ohio 44142

Phon. (216) 267-3150

RESONATORS

Modll RB·IO
10 mil"

rlsonl lor

II."
USER NET

10-15 -20 METERS

Not to replace the standard Hustle r but a
mobile antenna designed especially fo r the
ham who has everyth ing . .. EXCEPT .••
permission to drill holes in the family car •• •
tools • •• time ••• rents a car • • • or wants
to avoid complications.

AntenM com plete, Ie" re sona tor, heavy duty
tru nk lip mount with 17' RG·58U and Pl-l59
connactor.

User Net . • . • • • • . • . • . . •. $11.'5

BusnEBD

The HUSUER D
AMATE U R Rf

M OB ILE A NTEN N A

_Nothing Else to Buy!

--'
"

-TRONICS CORP.

BusnEBD
TRUNK LIP

MOUNT

Antenna RadiatorFrom
to Transciever connector

The Hustler n is a combination base load, telescop­
ing radia tor and capacity hat with an overall length
of 40 inches. Mounting is easy with the heavy duty
tru nk lip mount for installation on the rear or side
of your trunk. Power capability of the Hustler Il is
500 watts PEP or 250 watts CWo While performance
is not quite equal to the standard Hustler with center
loading and longer radia tor, neverth eless. excellent
results an d band width can be expected wi th the
HU STLER n. Really, t he only answer f or mobile
operations when you cannot install the best . .. the
original HUSTLER.

See page 110 for New Reader Service
•

June, 19 69 • CQ • 61



CQ Reviews:
The Heathkit
SB-200 Linear
Amplifier

BY WILFRED M. SCHERER,. W2AEF

T HE Heathkit S8-200 Linear Amplifier has
been around for quite a few years; never­
theless many requests a re still being received
for information on this piece of gear.

In view of this situation and inasmuch as
CQ has never reviewed this table-top kilowatt
job (ma inly due to the fact that its forerunner,
the Modet HA-1 4 "KW Kompact" mobile
version had already been covered') . we shall
at this time discuss the S8-200.

T his model is rated at 1200 watts p.e.p.
input on s.s.b. and 1000 watts on c.w. which
is available with 100 watts r.f. drive such as
that obta ined from the Heath S8-400140 I
transmitter. the Heath S8 -1 00I 101 and HW­
100 transceivers or other exciters in the same
power class. T his does not preclude its use
with lower- or higher-power drivers as we
will see later.

The S8-200 is a completely self-contained
un it with a built-in power supply for opera­
tion from 120/240 v.a.c., 50/60 c.p.s. It is
quite well compacted in a 6%" X 14Y8" X
13 'Ml " (H. W.O.) wrap-around cabinet with
att ractive styling to match the Heath S8­
se ries of gear and thus makes a neat-looking
job requir ing relatively little desk space. It
weighs 35 Ibs.

Full coverage is obtained on the 3.5-30 mc
amateur bands using bandswitched input and
ou tput circuits . The input impedance is
nom inally 52 ohms with broad-band pre­
tuned-input circuits that need no tuning ad­
justment during operation.

The output is dcsigned to work into 50/72­
ohm impedances that present an s.w.r. within

*Technical Director, CQ.
' C Q Reviews: The Heathkit HA-14 "KW Kom­
pact" Linear Amplifier, CQ. February 1966,
page 52.
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2: I. This is realized with a Pi·network fur­
nished with a variable loading control. A
built-in reflectometer provides s.w.r. readings
up to 3:1.

Details
Referring to the schematic diagram at fi g.

I, the amplifier is an essentially grounded­
grid affair and is opera ted in Class 8 using a
pair of 572-8 Or T-1 60-L graphite-anode
triodes connected in parallel.

R.f. drive is applied to the tube cathodes
(fi laments) through individual matching net­
works (pi or L types) tuned for each band.
Use of such tuned circuits here ensures better
efficiency with less distortion than with a
passive input. RFC, is a bifilar-wound choke
that maintains the tube filaments above r.i .
ground and prevents the r.f-drive power
from being bypassed to ground through the
filament-suppl y windi ngs of t he powe r
transformer.

The Pi-network is made up using two in­
ductors, L , and L,. L , is tapped and is used
alone for the 10- and IS-meter bands. L, is
added for the other bands for which it is
appropriately tapped. C. and Co are switched
in only for 80-meter band operation.

The ret1ectometer is an in-line trough-line
type. The panel meter can be switched to
read the relative forward power (for which
there is a sensitivity control) or the reflected
power for which the meter is calibrated in
terms of s.w.r, up to 3:1. The meter also can
be switched to read 0-100 rna grid-eurrent,
0-1000 rna plate current or 1500-3000 v.
plate potentia l.

A.L.e.
The a.l.c. setup is a departure from the

usual in that its operation is based on an r.t,

See page 11 0 for New Reader Service
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Fig. I -Schematic for the 58·200 amplifier (powe r-supply and metering ci rcuits not shown). The
bondswitch alters L3, C7 and C8 to form impedance-ma tching Pi or l input networks fo r the va rious

bands. O the r details are in the text.

vo ltage. rather than on an a.j, voltage that is
developed during modulation when an amp­
lifier starts to overload or draw grid current.

As shown at the schema tic. the tu be grids
arc not heavil y bypassed to ground (by C,­
C" and some r.f. voltage thus appears at the
grids. C:I and C.. comprise a voltage divider
across the grid of V, from which a sample
voltage is derived and rectified by D,. The
resulting d. c, voltage provides the automatic
bias for reducing the gain of the a.l.c-con­
trolled stage in the exciter.

D l is reverse-biased into non-conduction
by an-a.l.c. th reshold potential of + 10 volts
applied to its cathode from a tap on the plate­
supply bleeder. When the r.f. voltage applied
to D ,'s anode exceeds I0 volts. the diode con­
ducts and rectifies the r. f. to supply the neces­
sa ry d.e. voltage fo r the a.l.c,

The threshold has been set for a.l.e. oper­
ation at the instant the r.f. voltage at the tube
grids reaches the point just below that whic h
occurs when the tubes are overdriven.

The advantage of this arrangement, over
the conventional system. is that a.l .c. opera­
tion is not dependent on some overdrive be­
fore it takes hold. thus allowing it to be
effective prior to the occurrence of any flat­
topping or overdrive.

Since the a.l.c. is not dependent on an a. I.
component during modulation. the a.l.c.
voltage can be produced even with steady-

state or c.w. drive.

Tra nsfe r Circu its
The r. f. circui ts arc switched with a d.p.d.t,

antenna-cha ngeover re lay which is operated
by the v.o.x. relay in the exci ter. Operation is
as follows: During receive. a bias of - 120
volts is applied to the tube grids through the
relay coil. The bias cuts olf the plate current.
eliminating the possibility of the generation
of hash within the tube that might he heard
in the receiver.

Durin g this time the re lay is not energized,
because the exciter- re lay contacts are not
closed, nor do the tube grids draw current
through the relay coil. Under this condition.
the antenna is connected, through the normal­
ly-closed relay contac ts, to the antenna ter­
minal of the exciter if it is a transceiver ; o r to
the antenna-connector of a separa te t ransfer
relay thaI would normally be used with a
receiver-transmitter setup. This allows signals
to be received.

On transmit, the contacts on the exciter
v.o.x. relay ground the top end of the amp­
lifier-relay coil th rough R,. energizing the
relay from the - 120-voll bias source. T he
normally open contacts then close, connecting
the exciter-setup output to the r.f. input of
the linear and transferring the antenna to the
linear's output.

At the sa me time, the resistance of the
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Top view of the 58.200 . Enclosure for power­
supply components is at upper left with circuit.
breakers on its right wall. The amplifier enclosure
is at the right. The input networks a re in the
cente r foreground with the bifi la r fil a ment choke
below the tube sockets at the right. A perforated

cover fits over the enclosures.

relay coil and R I form a voltage divider so
proportioned th at the current drawn through
the circuit produces a drop of 2 volts across
R I. This appears as a negative voltage at the
tube grids and thus provides operating bias
for the amplifier tuhes.

When the power switch on the 58-200 is
turned off', there is no bias voltage to operate
the cha ngeove r relay , so the antenna remains
connected directed to the exciter setup for
normal low-power operation witho ut the
li near.

The amplifier tubes have instantaneous­
heating filaments. so along with the use of
so lid-state rectifiers in the power supply which
also are instantaneo usly-performing devices.
linear-amplifi er operation may be had as
soon as the power switch is turned o n. making
it possihle to instantaneo usly switch back and
forth between low power from the exciter
alone or high power from the amplifier.

Power Supply
Operating power is obtained from a single

transfo rmer that has three secondary wind­
ings; o ne for 6.3-volt fil ament power. one for
a - 120-volt bias so urce and o ne for a plate
suppl y of 2500 volts. A full -wave voltage
doubler, consisting of eight silicon diodes in
each leg. is used for the latter along with 21
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mf of filter capacitance provided by six 125
mfd, 450 v., electrolytic capacitors connected
in series. Voltage-equalizing resistors are in­
sta lled across the capacitors. They also serve
as a bleeder.

The power transformer has two primary
windings that arc connected in parallel for
l20-volt opera tion. or in series for 240-volt
operation. An 8-ampere circuit breaker is
installed in one leg of each winding.

Co nstruction
The 58 -200 is assembled on a chassis on

top of which are two shie lded compartme nts.
One encloses the amplifier proper, the tubes
for which arc mounted horizontally in a
manner that elimina tes the possibility of a
grid-filament short due to filament sagging
that could occur after long usc.

A small motor-driven fan is located be­
neat h the tuhes and provides cooling by
blowing air upwards against the portion o f
each tube envelope opposite the tube plate.
Perforations on the chassis deck and in the
enclosure cover and the amplifier cabinet
provide an air-flow path for cool-air intake
and warm-air exhaust. The fan goes on or
off when the power switch is operated.

The variable capacito rs for the pi-output
circuit arc ceramic-insu lated. The one for
loading is a two-gang job somewhat huskier
than the usual t.r.I. receiving type. The plate­
tuning capacitor is a wide-spaced high-volt­
age type. L, is a se lf-supporting inductor
wound with # 10 wire, L:! is wound with # 14
wire on a fiberglass form.

The tuned circuits for the cathode input
are installed on the rear of the amplifier com­
partment on which the tube sockets also arc
located . Slug-tuned inductors arc used along
with mica fixed capacitors.

The bifilar fila ment choke is wound with
# 14 wire on a ferrite core, the use of which
cuts down the number of turns o therwise re­
qu ired. raising the Q and holding down the
wire resistance fo r a minimum fi lament volt­
age drop.

The bandswitch employs ceramic-insu lated
sect ions. Those for the output tank have dual
contacts for adequately handling the r.f. cur­
rent at the high power levels involved.

Except for the transfo rmer, the power­
supply componenls are located in a second
enclosure and are assembled on a pr inted­
circuit board. The circuit breakers are
mounted on one wall of this enclosure in a
way that allows them to be handily reset
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Bottom view of the 58· 200. The printed-circuit
board for power-supply pa rts it a t the lower
left. The reflectometer trough is at the ce nte r of
the rea r apron. The blower motor is neor rig ht

cen ter.

It also may be found that the tuning of
the excite r may be slightly off when the amp­
lifier is turned on. because the S.W .f. (or re­
flected impedance) seen by the exc iter will
va ry btween I : I and 3: I due to the fact that
there is a varia tion in the nominal input
impedance of the amplifie r, depending on the
band, and the portion of the band used. The
reflected impedance also will change with
various line lengths between the two un its.
In some cases, sligh tly retouching the exci te r
tuning may be needed .

Performance
With a monito red 100 walls of steady­

state drive and with a power-line potential of
120 or 240 volts, measured under load, the
plate-power input of the 58 -200 at fu ll tune­
up amounted to 1150 watts with an r.f', out­
put of 775 watts. T his was essentially the sa me
on all bands. With 100 watts of s.s.b. p.e.p.
drive. the power input and r.f. output were
10% higher, thus adeq uately fulfilling the
rat ing of 1200 watts p.e.p. input.

Under these conditions an oscilloscope
trapezoid display indicated excellent linearity;
while observations on a spectrum analyzer
showed the 3rd-order distortion products to
be within Heath 's specification of - 30 db
relative to 1000 watts p.e.p. input, Actually,
this was a limitation imposed by the excite r
used at the time, T he 5th-order product was
- 45 db.
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th rough access holes when the hinged cover
of the cabinet is raised.

T he reflectometcr is located beneath the
chassis and on the inside of the rear apron. It
is built in a U-shapcd metal trough with the
transmission line conductor and the pick-up
wires held in place by nylon spacers. One
side of the trough is open whic h, together with
the fact that the antenna re lay also is exposed
under the chassis (as is a long unshielded
lead below the chassis between the band­
switch and the loading capacitor), might allow
sufficient r.f. to be induced into power leads
to cause TVI , even through the extemalleads
are bypassed. The job otherwise is pretty well
boxed in with shieldi ng to minimize the pos­
sibility of TVI difficulties.

Assembly
No problems were encountered with the

assembly work, thanks to Heath's standard­
ized easy-to-follow instruc tions and proced­
ures. Upon its completion, the amplifier func­
tioned properly in all respects "right off the
bat." A total of 12 hours was required to do
the job; however, for a less ex perienced
builde r, 15 hours or so may be needed.

Operation
Tuneup is a simple procedure during which

time you don't have to hurry the adjustments
or wo rry about burning up the tube grids as
some times is the case with high-power rigs.
Furthermore, the range of the tuning con­
trols is so proport ioned that the adjustme nts
are rather broad, th us making them non­
cri tical.

With the linear turned off, the excite r is
tuned up for maximum output in the norm al
manner. With such drive applied, you then
close the amplifier's power switch and adjust
its plate and loading controls for maximum
r.f. output as indicated by the meter which is
first set for relative-power readings. You're
now ready to go with high- or low-power
transmissions available simply by flipping the
58 -200 power switch on or off (this switch
is a rocker type).

During initial tuneup with the exciter
alone, it is best to check the s.w.r, of the load
before turning on the linear. to make sure the
load presented to the amplifier will fall within
the 2: I matching range of the linear amplifier.
This is especially important fo r proper load­
ing as described later. If needed, the s.w.r.,
as seen by the amplifier, often can be brought
down by altering the length of the trans­
mission line accordingly.
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With 200 walls drive, the amplifier could
be pushed to 1500 walls input with 1000
walls output. With s.s.b. peak power at these
levels, fl attopping was not evidenced, except
for on ly a slight tendency to rou nd off the
peak of a trapezoid display. At the same
time, a spectrum analysis showed the 5th­
order product to rise to ncar the 3rd-order
level which itself did not change significantly.

At these higher-power levels, no evidence
of excessive tube heat ing or deterioration was
fou nd after periods of on-the-air operation
with s.s.b. or during rigid bench tests; never­
theless, it must be kept in mind that such
operation exceeds Heath's specifications and
recommended power levels. as well as the
tube ra tings. In this respect. Heath's specifi­
cations ca ll for a maximum p.e.p. input of
1200 walls (with 100 walls drive) using con­
tinuous voice modulation on s.s.b.: while for
c.w, the input is ra ted at 1000 walls with a
50-pe rcent duty cyc le (key-down time not to
exceed 5 minutes) ,

With low-drive levels of 45-50 walls, such
as obtai nable from the Heath HW-1 6 c.w.
transceiver. the amplifier will put out 450­
500 walls. From the power levels given here­
in, it may be noted that the apparent ga in in
power output decreases with drive levels
(from 10 db with low drive to 7 dh with high
dr ive). This is primarily du e to feedth rough
of the r.f-dri ve power which bears a sma ller
ra tio to the power produced by the amplifier
itself at high drive levels than with lower
drive.

In order to maintain good li neari ty, par­
ticularly with high-power drive levels, during
tuncup the amplifier must be loaded to be­
yond the maximum-output point; that is.
past th is spot to where the output starts to
drop off. This also will be indicated by a very
broad or hardly noticeable plate-current dip
at resonance. The plate current under these
conditions may be higher than recommended
in the manual; however. the tubes will take it.
at least during s.s.b. operation.

Insuffi cient loading can result in flattopping
or other de teriora ting effects with high peak
levels, especially on the 40-, 20- and 10-meter
bands where the tank impedance for high
peak levels apparently is not quite as favor­
able as on 80 and 15. As a matter of fact, it
was found that with proper loading as just
described. usc of the a.l.c, was not required.
since no fl attopping or other bad effects show
up, especially at the recommended power
levels.
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On the other hand, where the exciter de­
livers more than 150-200 walls, the use of
a. l.e. would be desirable to limit the drive.
Such exci ters usually will require a higher
a.l.e . voltage than that normally provided by
the 5B-200. T his may be realized by reduc­
ing the a. l.c, threshold which can be done by
connec ting the ca thode of D l to ground, in­
stead of to the lO-voll tap on the power­
supply bleeder.

Adjustments both for optimum loading
and a .l.c. operation arc best made while ob­
serving a trapezoid display on an oscilloscope
(such as the Heath HO·I O or 5B-6 1O Mon­
itor-scopes) by sampling both the d . input
and ou tput of the amplifier. Either a two-tone
test signal may be used or speaking into the
microphone will suffice.

Observat ions thereby ca n be much more
accura tely and easily made than with an r.f. ­
envelope display. Furthermore, with the
trapezoid d isplay obtai ned as described,
you're looking at on ly the amplifier perter­
mance towards its proper adjustment, thus
eliminating possible confusion with the ex­
citer preformance as could otherwise be the
case with an r.f.-cnvelope displ ay.

One fin al admonition-with a I20-volt sup­
ply line the amplifie r draws up to 16 a .; while
with a 240-volt source the current is 8 a.
Therefore, for best regulation and overall
perform ance, a 240-volt source should be
used wherever possible. Also make sure this
is a 230·240 line and not a 208-volt line.

As may have already been judged, the
Heath 5B-200 Linear Amplifier can reall y
" take it" as well as "dish it out" while still
maintaining a good-quali ty signal. It is a buy
hard to beat at the kit price of $220. The pro­
ducer is Heath Company, Benton H arbor,
Michigan 49022. - W1A EF

" Actua lly you'll be the la,t QSO fram this
aTH .. ."
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WANT MORE FOR YOUR MONEY? ----..
We've suggested many ways for you to get more for your money. But they usually boil
down to this: Deal with a reliable f irm; and, buy reli able equipment. We back our
manufacturers' warrant ies with over 40 years of experience and one of the finest
reputations in the industry. By dealing with Harrison you get more than just the best
prices available, you get prompt delivery, personal service, plus integrity!

73 W2AVA

5 BANDS - 260 WATT PEP ... ONLY $395.

• Complete transceiver in one package. • Self contained AC and

DC power supply and loudspeaker. • 5 Bands - 10, 15, 20, 40 and

80. • 260 Walts P.E.P. • 180 Walts CW input. • COMPACT! - only

13" x 5V, " x 11 " deep. • PORTABLE ! only 24 pounds.

This amazing new Swan transceiver comes complete wi th microphone, AC and DC input

cords, and carrying handle, ready to operate-at home, in the car, or wherever you go!

ORDER NOW FOR EARLIEST DELIVERY.

NEW YORK CITY I
8 BarclaySI.

(2121BArclay 7·7922

WANTED!
Good used Ham gear.
We will pay top cash . . .

or make bigger allowances.

<$> ..
rrlSOal.

a FOR ELECTRONICS
JAMAICA, L. I. I FARMINGDALE, L. I.

139·20 Hillside Ave. Route 110 at Smith SI.
REpublic 9·4101 (516)293·7995
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BY JOHN A. ATTAWAY,* K4IIF

T HE spring season is just about over and
those July-August OX doldrums will soon be
upon us. It's been a good spring tho ugh. with
sunspot numbers hold ing reasonably h igh.
We've heard that there may be a double peak
to this eycle, whieh means another top year
or two if true. H o wever, we've also heard that
the peak is past and that we are definitely
on the downside. We hope not as those days
when 10 and 15 meters held nothing but a
quiet hiss, and 20 was dead as a doornail
before sundown, are still too fresh in our
m inds. Just remember that the deeay of the
cycle is slower than the upside so there will
be plenty of good times yet before we hit
bottom again.

De Extra
How NOT To Gel Started A s A QSL

M anager-Much has been written about the
correct way to QSL a rare station. One should
always send a s.a.s.e. (self-add reessed, stamp­
ed envelope) or s.a.e. (self-addressed enve­
lope) with IRC's (International Reply Co u­
po ns). It is just and proper that much be
written on this subject because the QSLing
system is greatly abused. frequently because
so many people are not fully informed as to

· P.O. Box 205, Winter Haven, FI. 33880.

Ed Hopper, W2GT, USA·CA Cha irma n and Gus
Browning, W48PO, in North Jersey lost February

just before G us's departu re for Africa .
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the proper proced ures. H owever, there is a
lesser known abuse of the system which
occurs only infrequently, but still is worthy
of note. I refer to the over-anxious OXer
who decides to be a QSL Manager, but who
goes about it in the wrong way. F or the want
of any other name let's call it jumping the
gun.

We hadn' t realized that there were such
things as gun jumpers until we became re­
spons ible for the widely ci rculated monthly
QSL Man ager listing for CQ. What happens
is that our friend the gun jumper, usually,
but not always a sta te-side r, decides he would
like to handle someone's cards so without
much thought he offers himself as the QSL
Manager for statio ns he works over the air.
After a t ime he reaches what he thinks is an
understanding with someone. and immedi­
ately dashes off a note to CQ and severa l of
the OX bulletins to ad vise everyone that he
now handles the cards fo r let's say ZZ~ZZ.

Unfortunately, however, ZZIIZZ et 01 are
frequently just m aking conversation. and o ur
friend never even receives a log. As a result
he is in trouble wit h the trusting souls who
sent h im their cards wi th envelopes, I RC's,
stamps, coins, etc. So 3 fC we because we
listed him in the magazine and thus unknow­
ingly d isseminated inaccura te info rmation.
Sometimes we even get irate letters from the
Z ZI'ZZ's taking us to task fo r not checking.
Unfortuna tely it isn't possible fo r us to
check each listing sent in as it would be a fu ll
time task doing tha t and nothing more.

Sometimes our friend compounds his rn is­
take by printing up a batch of ZZ~ZZ cards
so he will be ready when the logs come in.
After he waits a while and the envelopes pile
up, followed in a mo nth o r two by 2nd and
3rd requests, he decides that nobody is going

5,5.B. DX Honor Roll
W2TP ••••.•..317 WlIX ..._...305 W9IT •....••.292 G3NUG ..• 269
WA2RAU •.316 K6CYG ..••..305 KIIXG •..•..288 G3WW ...•..269
VK3AHO •••.315 W6YMV •...303 W2LV •.•_.•.286 MP4BBW •.267
W91LW •••••.315 WgQVI ••..303 W6EUF •.•••.286 G2PL ••••.••.265
T1 2HP .••_.314 XU AE 302 K8RTW ..•.•.286 G20VN •.•••.264
W3NKM ••_314 W2BXA •...302 W9EXY •••_.284 W2MJ ••_.261
Dl 90H •••••.312 G3AWI ..._.301 F2MO _.•.•..283 OL3RK ._••.259
WlRGV •••.312 G6TA •..•.••.301 w3KT _ _._28 1 G300 ••_ .259
WA21I S _••312 W30JZ _•••.301 WlLLF •••••.280 W6WNE •.•.259
K6lGF ••.... 311 G3HOA .•..298 W6UOU _ .280 PJ2AA _._.258
G3FKM _..3105I4ERR ••_298 W3fWD _ .279 KI SHN ._.257
KP4Cl _ 310 K2DX 297 W4RlS _ 219 AnEM ._.256
WA8AJ1 _ 310 W4SSU _ 297 K40EI __.279 A2EOQ •.256
W40 PM ._309 W4QCW -297 OLlI N _ .276 SM6CAS •.254
WBDE _....309 W8BT _ .297 K4HYL _ _ 216 6BAF _ 254
IlAMU __.308 W4UF _ 295 W70LR _..216 K6CAZ _ 254
W4NJF _ 308 W4PAA. _.294 PllAX _.274 PAII'SNG __252
GaKS •._._ 307 w aEVZ _ •.293 K9£.AB _.273 L~~GXO _-252
W5KUC _.307 K80NY _.293 K9LUI _.27~ L~~6TP _ 251
K6YRA _ 306 W2FXN _ .292 W6RKP -272 IntAOl -250
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to send a card unless they actually QSOed
ZZ~ZZ. Since he can't disappoint the gang
he gives everybody 5/ 9/ 9 and ships out the
confirmations. Unfortunately, though, people
do send cards when they aren't in the log and
word gets around.

This certainly isn't meant to discourage
anyone from becoming a QSL Manager. Far
from it as they are badly needed. Just please
wait until the DX station sends you logs, or at
least a letter, confirming the arrangement.
You will know for sure, then, and PLEASE
send us a note so we can publish it in our
listing.

The WAZ Program

The following WAZ Certifi cate numbers
were assigned during the month of March :
WAZ 5.5.B.: WB2WOU- 657, W5LEF­
658, JA4XW- 659, ZL3RK- 660, JA2APA­
66 1, DJ9MW- 662, DL8QW- 663, K~BUR­
664, and HA5DU- 665.
WAZ C,W.-Phone: W4JFW- 2620, W~­

DAK - 2621, YV5BOA-2622, K~ARS ­

2623, W8TBZ- 2624, HA5DJ- 2625, VE3·
ADV-2626, OK2DB-2627, DJ510- 2628,
DL9PE - 2629, DJ9VW - 2630, G3VYF­
2631, G3LDl-2632, OEI MEW-2633, and
K9VYT-2634.
WAZ Phone: W6ESI-408, and W5LEF­
409.

The WPX Program

The following list updates the Master WPX
Prefix List (See February, 1969) and corrects
several omissions and typographical errors.
Those calls in italics are considered to be ob­
solete and not valid for Honor Roll purposes
although qualified for the basic WPX
program:
A G~, AI~ (AIR), AP4, DAI , DA4, DA 7,
DC8, DX I, E T I , FP~, FQ3, HH2, HH3,
HH4, HQI , HQ2, H UI , K G I , PJI , PJ 6, PJ7,
PJ8, PJ9, PJI\, OXI, RV2, UI, UVI\, UW3,
VP4, XW9,YM4, YO I, ZS9, 4JI\, 4T~ (4T­
A4), 7B4, 8QI\ (8QALK), 811 , 912, 913, 914,
and 9K3.

The following WPX Certificate numbers
were assigned during the month of March.
WI'X 5.5.B.: OE3WWB-339, 4A IAE-400,
DL4CQ - 40I , WA3JDA -402, HS3DR ­
403, HB9AAA-404, and VP7NH-405.
WPX C.W.: OK3KFV-92I , G2DF-922,
ZLlAMQ- 923, and DM 3XSB-924.
WPX Mixed: WIEOA-194, K2DDK-1 95,
and SP9AI-1 96.
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Gay Milius, W4NJF, operating 4UIITU. Gay wos
a member of the 1967 CO OX Award's Advisory
Committee . Gay is now practicing law in Nor­
folk , Va. and is a me mbe r of the Virginia

Century Club.

WPX Phone: 4AIAE-1 67, W6CYO-168,
and CX3BH- 169.

The foll owing qualified for WPX endorse­
ments in March:
Continent Endorsements: Europe: CX 9­
CO, DM 3XSB, K2DDK, SP9DH, and W4­
WHW.
A /rica: VE3AAZ. A sia: SP9DH. North
America: WA5LOB. South A m erica: CX9·
CO.
Band Endorsemenls: 20 M eters: CX9CO,
K2DDK, and SP9DH. 40 M eters: SP9DH.
80 M eters: SP9DH. 160 M eters: W4WliK.
~Iode Endorsements: S .S.B.: F9MO- SOO,
F9MS- SOO, CX9C0-4S0, HB9AAA-4S0,
OE3WWB- 3S0, WA 3JDA-3S0, W4DQD­
3S0, WIlGYM-3S0, 4AJ AE-300, and HS3·
DR- 2S0.
c.w.: DLl MD- SOO, F9M5-S00, SP9AIJ­
SOO, K~ARS-4S 0, G2DF-400, and W~­

HAO- 3S0.
Phone: CX3BH-3S0.
M ixed: CX9CO-SOO, and WI EOA- 500.

Jim Resler, W8EVZ, a past president of the Ohio
Volley Amateur Radio Association, one of the

top OX and Contest clubs of the world.
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Klaus, Dl8FR, tuning up for a round of DXing.
Kious is one of our recent WAZ winners.

3A2MJC is one of the most active of the six dub
stations in Monte·Cario and one of its most a ctive
operators is Peter, 3A~EG whose home call is
PA000Q. According to Peter getting 0 signal
over the mountains toward the states is not on

easy motler . (Photo vio K4DSN).

OX Hall of Fame
In our write-up last month on Richard C.

Spenceley, KV4AA, fourth winner of the DX
Hall of Fame Award, we failed to mention
that Mr. Spenceley was the father of the WPX
Award. He conceived the idea of recogni­
zing the number of prefixes worked at the
time he was DX Editor of CQ.

In a few months the 5th DX Hall of Fame
presentation will be made, completing the
selections of the first CQ DX Award's Ad'
visory Committee. Consequently we are now
interested in the ideas of you, the readers,
regarding further recipients of this honor. If
there are individuals, not hitherto named,
whom you believe meet the qualificat ions,
please send their name and call to either the
DX Editor or to your CQ DX Committeeman.
The major req ui rement it that recipients of
th is Award must have made a major con­
tribution to DX involving considerable sac­
rifice. A short biography of the candidate
should accompany your nomination.

FRE5NO-1970
The 1970 West Coast DX Convention

sponsored by the Northern and Southern
California DX Clubs will be held January 31
and February I at the Del Webb Townhouse
in Fresno. A ll DXers arc invited to attend.
Further information will be released via this
column as details are firmed up.

160 News
We hate to neglect all other news in favor

of one item. However, this story of WI BB's
contact with the HK0TU, Malpelo DXpedi­
tion is so interesting we will use it in it's
entire ty:

"A N ight To Rememberll Tnx to Dale,
W4DQS, and Bob, WIIDX, I QSOed Mal·
pelo briefly at 064 1 and confi rmed it at 07 11,
Feb. 23, for All Time country # 103, and
# 100 on the present DXCC list.

" In the middle of the fi rst contact things
suddenly went kaput. The s.w.r, shot up and
I was off the air. What a time for a failure! A
quick check indicated a short somewhere in
the 235 ft. of coax. It was the middle of the
night with the temperature 33°F and a 25
m.p.h. wind blowing off the ocean.

"I grabbed my flashlight, gloves, and ear
muffs and started up the ladder on the tower.
There were 3 joints with fi ttings so I started
by untaping and inspecting them. The first
was OK but the second, about 130 ft. up,
was shorted. When I stripped the vinyl water
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The WPNX Program
One additional Novice qualified for WPNX

in March. The winner was:
Robert L. Huffman, WN3JRY-1 2

The VPX Program
One additional shortwave listener quali­

fied for the VPX Award:
Nathan Rosen, SWLlCHC # 1- 8

(Endorsed to 400 prefixes)
Complete rules for WAZ, WPX, WPNX,

and VPX may be found in the January, 1969
issue of CQ, pages 63-65. Application blanks
may be obtained by sending a self-addressed,
stamped envelope to DX Editor, P.O. Box
205, Winter Haven, Fl. 33880.

The 5.5.8. OX Award Program
Only 3 more amateurs qualified for the

sideband award in March. Apparently, s.s. b.
is now so commonplace that very few con­
sider a sideband award to be challenging any
longer. The new winners were: ...
100 Countries: W(}6VSF- 558, VP7NH­
559, and EL2AK- 560.

l
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Those of you needing Alond Islond for the 5.5.B.
OX Awa rds can listen for Sigurd, OH~N I, one of
the most active OXen in this rare awa rds coun-

try. (Photo courlesy W4N1FJ.

best known QSL's in all of hamdom. Hun­
dreds of thousands of these cards have been
sent all over the globe to confirm contacts
with FRC members. The club sponsors the
much-sought-after WFRC Award, given for
contacting FRC hams.

Twice-monthly meetings are conducted to
plan contest strategy, to receive DX QSL
cards from the W3 Bureau Manager, W3KT,
and to enjoy programs of topical interest. To
sharpen contest skills and to maintain sta­
tions in peak condition, several intra-club
competitive events are sponsored by the club
throughout the year, pitting members in sin­
gle operator competition.

Competi tive operating is a demanding,
tough, uncompromising challenge. It is the

'....

Dr. Ca rl Keel, H89P, of Zurich in action during
last October's RTTY contest. Ca rl was first
licensed in 1930, and was only the 12th Swiss
a mate ur to receive a license. His converter is an
All tronics·Howard model l, and the printer is a

l orenz 15 8.

...-

was oozing out from the braid. I rushed
home, collected 175ft. of spare coax, and up
the ladder again. Hanging onto the ladder
with one arm, holding the flashlight in my
mouth, and my now gloveless fingers getting
numb, I made a 'jury-rig' open splice where
the bad connector had been. This done, I
rushed back down and made the connection
into the antenna replay. A quick test showed
SUCCESS! The s.w.r, was back to 1:1.

"HKtlTU was still on so I waited for a
break and gave him a call . He came right
back and the QSO was completed. I went
QRT immediately as some of the gang
thought I was making a 2nd QSO bandhog
style. They didn't realize that the first try was
incomplete.

"Relaxing in my chair I was a bit proud
that at age 65 I was able to climb the tower
at night in bad weather and make the emer­
gency repairs in time. Here's to 'Happy Ham­
ming 'always,' especially on 160."

The Frankford Radio Club
The following information is courtesy of

John B. Johnson, K3BNS, 1968 President of
the Frankford Radio Club of Philadelphia,
our featured DX club this month.

Since the initiation of sponsorship of
national and international operating com­
petition awards for amateur radio clubs by
the American Radio Relay League in 1936,
the Frankford Radio Club has been a con­
sistant front runner. Founded in 1930 in the
Frankford section of Philadelphia, the mem­
bership has grown to include the top com­
petitive and DX hams in the Delaware Valley
as well as Honorary Members throughout
the world.

Over the years, a friendly, but intense
competition has developed with Frankford's
foremost rival-the Potomac Valley Radio
Club of Washington, D.C. While battling to
a one-two fi nish in virtually every major con·
test held, these two talent-laden teams have
set the pace for the rest of thefield. The stan­
dards of equipment and skills for superior
performance under the most severe condi­
tions are established through this rivalry. In
the late spring of each year, the two clubs
take turns hosting a social get-together for
the members to compare their experiences
and savor their victories.

The distinctive red-white-blue Frankford
QSL card depicting the Pennsylvania State
Keystone monogram is probably one of the
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This photo was taken at the January meeting of
the Amateur Radio Society of Iran. Shown left to
right are: Wolfgang Bauer, DL2WB, Jamshid
Partavinejad, EP2JP, Bud Collette, W4GUS,
Gene Reed, WASAUA, Ebish Nuban, EP2BF,
Friedrich Wedem eyer, EP2BI, Henri Lecesve,
EP2Hl, Ted libershal, OGl Manager, Clarence
Wandrey, WA9EHZ, Mr. Macelledge, WB4BSF,
Don Alexander, EP2DA, H. R. Carpenter, He­
SHC, and Chuck Bowers, EP2CB. EP3AM, EP·
2BO, EP2FD, EP2DW, EP2CH and several other
active EP's were not present. The Society mem­
bers and their wives meet the last Thursday of
each month for an evening of socializ ing and

ultimate test of hams and their equipment,
thus the Club MOllo:

PROFICI ENCY THROUG H COMPETITION

The F RC record in DX Contest compet­
ition is as follows:

ARRL Inlernational OX Compelilion
I938'Second 1951-First I960-First
I939-Second I952-First 1961-First
I940·Second 1953-First I962-Second
1941-Second I954-First I963-First
War Years I955-First 1964-First

I947-First I956-Third I965-Second
I948-First I957-Third 1966-First
I949-First I958-Third I967-Second
I950·Second I959-First I968-Second

CO Worldwide OX Conlesl
1960-Tenth 1965-Second
1961 -Fifteenth 1966-Second
I962-Thirteenth 1967-Second
I963-no-entry 1968-Results
I964'Second incomplete
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making plans for coming activities . All amateurs
visiting Tehran are most cordia lly invited to
attend and may contact EP2CB, Chuck Bowers at

the American Embassy for information.

EP stations are active on all bands, with 20
meters probably rul ing as the favorite. Severol
EP's can be found nightly around 14225 and
14235 between 1230 and 1830 GMT. Far those
of you who still need an "EP" for Zone 21 , QSL
cards for all EP stations may be sent direct via
the address in the call-book, or to the " Amateur
Radia Society of Iran," Armish MAAG, APC

N.Y., N.Y. 09205 .

Here and There
FL8, French Somali/and-Marcel, FL8M B,
(FB8WW from 1963-1969) is now QRV on
s.s.b. Listen for him near 21310 kc around
'1830 GMT on weekends. QSL via P.O. Box
49, Djibouti, with 3 IRC's for an air mail
reply. (T nx F2YS/W2).
HK3TU-Praise pours in from all over the
world for Bill's outstanding job of promptly
confirming HK~TU contacts. One of the
best QSL Managing jobs of all time.
HK~, Ala/pe/o-Films of the Malpelo DXpe­
dition will be shown at the DX meeting of the
ARRL National Convention, June 20-22, in
Des Moines. Iowa. For further info contact
Bill, K~UKN, the DX chairman.
HS. Th ailand-At is now legal for W, K sta­
tions to work this rare country, but only U.S.
amateurs using their calls portable, i.e., WA4­
PUC I HS. At press time it was rumored that
WA4P UC was the only person accorded th is
privilege, however, this is still unconfirmed.
I-Land in Contests-Joe, 11 MOL, advises
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Ho race, CX3BH/3A2CH, of Montevideo, Uru­
guay p roudly displays his WI BB 160 MeIer OX
Awa rd Ce rtificate for making the "first. ever"
CX/ W 160 QSO with W I BB. (Photo courtesy

Wl BB).

•. I
'",

5L2KG in September, 1967 all on 14 me
s.s.b. Can anybody beat it? Here's how it
went:

North America..09 19 G MT WB6RVG
Asia 09 19 GMT JAllDU
South America.. 0920 GMT PY5WL
Oceania 0923 GMT VK2APK
Europe 0924 G MT DJ5WY
Africa 0925 GMT EA8 FJ
Walt Knight, W6Gll, claims the record for

a WAC Roundtable-I hour & 45 minutes­
with OH2OJ, F7AH, LU7AS, OD5BZ, VK­
3AEE, W6UQU, and ZD4AF. This was on
March 23, 1957 when Walt was K6G MA.
YB, Indonesia (Zone 28)- Two active stations
and their frequencies are YB~AAB, 141 95
kc, 14320 kc , and 2 1445 kc; and YB~AR,

141 95, 14270, or 2 1330 kc.
Z A, A lbania-ZA~II has been heard on the
west coast on 28615-620 kc s.s.b. around
1600 GMT. Legit? Doubtful as PA~TO says
his beam heading is toward the U.S.A. from
the Netherlands. However, ZA IAM on 140­
83 kc had the correct heading. He gave his
name as Chu and said to QSL to Box 29,
Tirana.
ZL, Chatham lsland-ZL3ABJ/ C will be on
the air until fall.
3V8, Tunisia-Bob, 3V8AC, activates this
rare country. Try 28690 kc around 1600­
1800 GMT. QSL to WB6EXK.
7P8, Lesotho-7P8AB, Doc, likes 14250 and
21300 s.s.b. Tuesdays and Fridays 1800'
2000 GMT. 7P8AR, UIIi, is QRV on 5 bands
with TH6DX at 75 ft., 2 element beam on
40, and 66 ft. vertical on 80.

[Continued on page 1021

that Italian amateurs can only use a very
restricted portion of the 80 meter band.
Therefore, if you wish to work them in the
contests listen only between 3647-3667 on
phone, and 3613-3627 on c.w.
JTl , Zone 23- JT IAG is active around
14205 kc s.s.b. from 1500-1700 GMT.

NEDXA -Welcome home Herbie. It's good
to see the North Eastern DX Association
Bulletin being published again. •The new ad­
dress is KlIMP, 23 Jacqueline Road, Walt­
ham, Ma. 02154.
OK5, Czechoslovakia-From April I to Nov­
ember 30, 1969, 10 stations in Presov are
using the rare prefix OK5 to co mmemorate
the anniversary of the city. Certificates are
being issued for working 2 and 4 of these
stations. Send log data and applications to
Ing. Julo Cajka, OK30M, Presov, Dubee­
kava 107, Czechoslovaka , (TNX OK3BU).
Postage Rates-We understand that W7 EOE
has succeeded in having a bill introduced in
Congress which provides for lower postage
rates on QSL cards to foreign countries. This
is worthy of support. Please write your sen­
ator to support S'1420, Section 505, Title 39.
Silent Key-The DX world mourns the pass­
ing of Art Fonseca, W6SR, on Feb. 13 in San
Francisco. Art was one of the real gentlemen
of the old school and will be missed by DXers
everywhere .
SKI, Gotland lsland- Main operation every
year is the SAC contest in September. The
calls arc SKIAQ and SKIBL.
SK9, 'Morokulia'- The rare prefix SK9 was
was activated as SK9WL by SM5FC, and
is an artificial state on the border of Norway
and Sweden. Mora = fun in Norwegian. Kul =
fun in Swedish. It is used for the joint produc­
tion of charity programs by LA and SL
broadcast stations. QSL to SM7CRW, CQ's
man in Scandanavia,
SUI, Egypt-Ibrahim, SUlIM, is reported to
be quite active around 14050-060 kc c.w, at
0400-0500 GMT.

UA~, Zone 23-UA~YT sent your ed itor a
QSL without receiving one first. Obviously he
is a good UA~ to work if you haven't con­
firmed Zone 23 . He is very active on 14 me
c.w,
VK9, Cocos-Keeling- V K9RY will be QRV
until about March, 1970. His favorite fre­
quencies include 7050, 14050, and 21050
c.w., and 14195 and 21350 s.s.b.
WAC R ecord: Loyd Colvin claims the record
for Worked All Continents-6 minutes-from
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Propagation

BY GEORGE JACOBS,. W3ASK

T YPICAL summertime propagation condi­
tions are forecast for the h.f. amateur radio
bands during June. This means that optimum
frequencies for OX propagation are expected
to be somewhat lower during most of the
daylight hours, and somewhat higher during
the late afternoon, early evening and night­
time hours, than during the earlier spring
months.

Short-skip openings, up to distances of at
least 1300 miles, are expected to improve
considerably on all h.f. bands as a result of
more intense and widespread sporadic-E
ionization.

This month's CQ Propagation Charts con­
tain OX predictions for the period June 15
through August IS, 1969. Short-skip predic­
tions for June, for distances between 50 and
2300 miles, and Hom Hawaii and Alaska to
the mainland, appeared in last month's col­
umn. Instructions for the use of this month's
OX Charts rna) be found directly below the
" Last Minute Forecast" which appears at the
beginning of this column.

The followin g summarizes OX conditions
expected on each h.f. amateur band during
June. Refer to last month's column for sim­
ilar information concerning short-skip open-
•mgs.

A sharp decrease is expected in OX pro­
pagation conditions on 10 meters during June
and the summer months. While fewer open­
ings are shown in the Propagation Charts,
some fairly good ones still should be possible
to southern and tropical areas during most of
the daylight hours.

Excellent world-wide OX propagation con­
ditions are forecast for 15 meters. While the
band may open for OX as early as daybreak
on many days during June, peak conditions
are expected during the late afternoon and
early evening hours. T he band should remain
open to some tropical and southern areas

° 11307 Clark Street, Silver Spring, Md. 20902
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LAST MINUTE FORECAST
Dall-to-DaJl Conditio" , d"d Qualttll for

June I , t hrough Julll15. 1969
Forectut Reding &: Qualitll

Da •• (4) (S) (2) (I)
A bove Normal : 3.12,14, B.C C

21. 26. July 9, 15
Normal : 2. 4-6, 11.1 3, A.B B. C C-D o..E

15-16,19-20.22-23.
25, 27.28. July 2-3. 6,
8, 10, 14

Below Normal: 1, 7, 10, C D D E
17-18, 24, 29. July I,
4, 7.11,13

Disturbed : 30. July 5. 12 DEE E

How To USE T HESE CHARTS
The tollowtnK' i. an e:zp1&natJon of the .ymbol.

Mown a bove. and Instruction. for the uae of the
CQ p ropaption p rediction.:

I -Enter Propagation Charta on following P&tt'N
under appropriate band and distance or geo1Uapb­
leal area oolumna. Read predteted times of band
openlngl at interaeetlon of both columns,

2-Following eeeh predicted. time of band opening
is a foneast ra ting which tndteetee the relative
number of days the band i. expected to open during
each month of the forecast period. The higher the
rating, the more f requent the openin g, .. followa:
(4) band open more than 22 da n each month; (3)
between 14 and 22 days; (2) between 8 and IS day..
(l) leu than 7 da ys.

On the "Short-Skip" Chart where two numeral.
a re shewn within a s in gle !let of parenthest•• the
first applies to the shorter d istance for which the
foreeaat I. made, and the second to the greater di..
teaee. Note the forecast rati ng for later UAe,

S- Wlth the rc reeeet rating noted above, atart
with the numbers In parenthHe at the top of the
··Last Minute Forecast" a ppearing above. Read
down the table for a day-to-day forecut of p ropa.
p tion conditione In terms of A bove Normal (W W V
rating higher than 6): Normal (WWV rating 5-6) :
Below Normal (WW V rating 4): Disturbed (WWV
ratinlt' leu than 4). The letter eymbola (A-E)
describe r eception oondi tion. (signal quality, noise
and fading levels) expected for each day of the
month and have the following meanln«: (A-ex.
eellent openin g with stron«, steady al«na ta: B ­
ROOd opening, modera~y stron g shrnale, little
fading a nd noiae; C- fa.l r o~ninll, a!gnal. f1uctu­
atin « between modera tely stron « a nd wMk : D-poor
opening, signal. generally weak and eon stdere bte
fadiRJr And n oiae : E- poor openln«, or none at aU.

4-Thie month's DX Propo~t1on Cha rta a re baaed
upon a transmitter power of 250 watts e.w.: 500
wat ts e.e.b. , or 1000 watt.. d .a.b., Into a dipole an.
tenna a quarter-wave above sreued on 160 and 80
metera a h alf_wave a bove ground on 40 and 20
meeere, a nd a wave-length above ground on 15 a nd
10 m ete rs, For ea eh 10 db p in above these reter­
enee levels . reeepue n quality shown In the ·' Last
Minu te Forecast" will im p rove by one level : for
each 10 db 1058, reception will become poorer by one
level.

S-Loeal Standa rd T ime for theBe prediction! is
based on the 24_hour system.

6-The Easter n USA Cha rt ean be used tn the 1. 2,
3. 4, 8. KP4 . KG4 And KV4 amateur eall Areas ; The
Central USA Chart In the o. 9, and 0 areaa, and
the Western USA Chart In the 6 and 7 a reas. The
Charta are valid f rom J une I S, 1969, th rough Aupst
10, 1969, and are prepared from baele propagAtion
data published monthly by the Instit ute F or TeI~

commun ication Sciences A nd Aeronomy of the U.S.
Dept. o r Commerce, Boulder , Colorado.

well into the hours of darkness.
Around-the-clock OX jropagation con­

ditions are forecast for 20 meters during June
and the summer months. While the band is
expected to open to most a reas of the wo-ld
du ring the sunrise period, peak conditions
are forecast for the early evening hours and
during most of the darkness period.
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A sharp seasonal increase in static levels
along with a shorter period of darkness is
expected to result in noticeably poorer DX
propagation conditions on the 40, 80 and 160
meter bands during June and the summer
months. While some fairly good openings are
still predicted for 40 meters, few are forecast
for 80, and practically none at all for 160
meters. Whatever openings might be possible
on these bands, should occur during the hours
of darkness and the sunrise period.

[Continued on page 95]

June 15·August 15, 1969

T IME ZONE: EST (24-Hour Time)

EASTERN USA TO:

,. 1S •• 40/80
Meur. Mete,.. Meter. Md e n

w eeter a N. 07.08 (I ) 08-18 (l) 19-21 (I)
" Cent ra l 08-11 (2) 18-14 (2) 21-22 (2)
Europe 11·14 (1) 14-16 (3) 22-00 (3)
&: North 14-17 (2) 16-22 (4: ) 00.01 (2)
Arrl~a 17-19 (l) 22-00 (8) 01-02 (I)

00-04 C2} 21_23 (0 -
04-06 (3) 23.00 (2)·
06-08 (2) 00-01 (1) -

N orthe rn N. 10_14 (l) 08-14 (I) 20-21 (1)
Europe &; 14-1 6 (2) 14_16 (2) 21. 23 (2)
European 16-18 (l) 16-17 (3) 23-01 (I)
USSR 17-20 (4) 20-23 (1) .

20-23 (8)
23.01 (2)
01-06 (l)
08-08 (2)

E u tern N il 10. 12 (I) 11-13 (I) 19-21 (l)
Mediter - 12_1 6 (2) 13-15 (2) 21-23 (2)
ranean & 1&-17 (3) 15-1 8 (3) 23-00 (I)
Middle 17-18 (2) 18-22 (4) 21.23 (I) .EA., 18-19 (I) 22-01 (3)

0 1.02 (2)
02.05 (1)
05.07 C2}
07.09 (1 )

w_ 10-12 (1) 09- 11 (1) 13.14 (1 ) 19-21 (1)
Africa 15-1 8 (1) 11-13 (2) 14_15 (2) 21-23 (2)

13_14 (3) 1&-17 (3) 23-01 (l)
14_16 (4.) 11-23 (4)
16-18 (3) 23-02 (S)
18-19 (2) 02-03 (2)
19.21 (l) OS-06 (l)

East &. 08-10 (l) 08-11 (l) 13-15 (l) 19-200 )
<A-ntral 16-18 (1) 11_13 (2) 15-1 6 (2) 20-23 (2)
Afr ica 13_15 (3) 16-17 (3) 23. 00 (1)

15-16 (4) 17. 21 (4)
16-18 (3) 21-23 (3 )
18-1 9 (2) 23·02 (2)
19-20 (l) 02-05 (1)

South 09.12 (1) 00-02 (l) 23-00 (J) 19-20 (I)
A t r ica 07-09 (I) 00-02 (3) 20.22 (2)

09.10 (2) 02_04 (2) 22_01 (I )
10-12 m) 04_07 (I) 22-00 (I) -
12.1 3 (2) 13_14 (I)
13. 14 (I) 14_16 (2)

16-18 (J)

Cent ral N. DB-10m 16-1 9 (I) 18-20 (1)
&. South 13.18 (I) 19-22 (2)
A sia 18·21 (2) 22 -02 (l)

21 _22 (I) 02-05 (2)
05. 07 (l)

"P redleted t imes of 80 m eter openi nlU. Openinn on
160 m eters are also Jikdy to occur dur inSC' those tim es
when 8a m eter open inlU a re shown w ith a forecast
ratl nlZ" o f (2), or h ilZ"her.
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South.... N. 09·IS (I) 05·06 (1) N.
A. ia IS.I . (2) 00-08 (2)

16-18 (l) 08-10 (l)
18-20 (2) 15-18 m
20-21 (I) 18-20 (2)

20-2S (I)
23-01 (2)
01 _02 (I)

Fa. N. 08-09 (1) 05-06 (l) N.
East 09-11 (2) 06-08 (3)

11-17 (I) 08-09 (2)
11-19 (2) 09-11 (1)
19-21 (I) 17.19 (l )

23.01 (l)

South 17-21 (l) 08·10 (1) 17·20 (1) 00-02 (l)
Paeitl.e 13-15 (1) 20-22 (2) 02-05 (2)
& N... 16·18 (2) 22_00 (3) 05-07 (I)
Zealand I B-22 (3) 00-03 (4) 03-05 ui-

22-23 (2) 03_04 (3)
23-00 (l ) 04 -06 (2)

06-08 (3)
08 -09 (2)
09-11 (l)

Australas i 18·20 (1) 08.10 (I) 22-00 (1) 02-03 (l )
16-17 (I) 00·02 (2) 03-05 (2)
17.19 (2) 02-04 (3) 05_06 (I)
19-21 (3) 04-07 (2) 03-05 (I)-
21_22 (2) 07-09 (:n
22-23 (I ) 09_11 (2)

11_13 (I)
•
Northern 10-13 (l) 07·08 (1) 05-06 (3) 18-1 9 (I)
" Cent ral 13-16 (2) 08-10(2) 06-08 (4) 19-22 (2)
South 16-18 (3) l Q..1 5 (3) 08-1 0 (S) 22-03 (3)
America 18-19 (2) 15-1 9 (4) 10-1 5 (2) 03-04 (2)

19-20 (l) 19. 21 (3) 11)..17 (3) 04.05 (1 )
21.23 (2) 17-00 (4. ) 19-21 (1) -
23.00 (I) 00.03 (3) 21.03 (2) -

03 -05 (2) 03.04 (1) -

Bra.zll. 10-13 (1{ 06-07 (1) 15.16 en 20-23 0)
ArlZ"entina 13- 15 (2 07-1 0 (2) 16-1 8 (2) 23.04 (2)
Chile &: 15- 17 (3) 10-14 en 18-19 (3) 04-M 0 )
UrulrUay 17_18 (2) 14.1 5 (2) 19_01 (4) 00-06 (I) -

19...1 9 (l) 16- 17 (3) 01-03 (3)
17. 20 (4) 03 -04 (2)
20-23 (3) 04_06 (t)
2~-01 (2) 06-08 (2)
01.02 (I) 08-10 (t)

McMu rdo N il 13- 15 (I) 16_17(1 ) 20-01 (1)
Sound. 15-19 (2) 17_20 (2) 01_03 (2)
A ntarctica 19-20 (I) 20-02 (3) 03_05 (I)

02-06 (2)
06-08 (I)

Time Zones: CST & MST (24-Hour Time)

Central USA To:

,. 15 . 0 .0/80
Md~rll M~t~ rlt M~t~rll Md~n

w estern N. 10-1 5 (l) 00.04 (l) 19-22 (l)
&: ~ntral 15-17 (2) 04-06 (2) 22 _00 (2)
EuroPe 17.19 (1) 06-1& (1) 00-01 (1)
I: North 22_00 (I ) 15_1 6 (2) 21_23 (1) -
Afrlea 16-1 8 (3)

18-20 (4)
20_22 (3)
22_00 (2)

Northern N. 08-11 en 01-06 (I ) 19.23 (1 )
Eu rope & 11.1 5 (2) 06-08 (2)
European 15·17 (1) 08.14 (l)
USSR 14_17 (2)

17-22 (3)
22 -01 (2)

Eastern N. 12-14 (l) 12- 15 (I) 20-23 (I )
Medlter- 14-17 (2) 15-17(2)
ranean & 17- 19 (I) 17-21 (3)
Middle 21 -23 (2)
East 23-00 (I)

06-08 (1)

W"" 09-11 (l) 09-11 (I) 13-14 (t) 19.23 (1)
Alriea 11)..18 (I) 11-14 (2) 14-1 5 (2)

14.16 (3) 15_17 (3)
16--1 8 (2 ) 17-21 ( . ~
18-20 (1) 21-23 (S

23-02 (2)
02-04 (I)
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Eas' '" 15-18 (1) 12-14 {l} 14.1 6 (1) 19-22 (1)
Central 14-1 5 (2) 1"17 (2)
Afr ica 15_17 (3) 17_19 (3)

17_18 (2) 19-21 (4)
18-19 (1) 21-22 (3)

22-00 (2)
00-01 (t)

South 08-1 1 (I) 23-01 (l) 22-23 (l) 20-22 (l )
Afr ica 07·09 (l) 23-01 (2) 22-23 (2)

09.11 (2) 01-04 (I) 23-00 (1)
11.12 (1) 10.12 (l)

12-14 (2)
14..1 6 (1)

Central N" 14-17 (I ) 16-18 (1) N"
&: South 17-20 (2) 18-21 (2)
Asia 20_22 (1) 21 . 05 (I )

08-10 (1) 05-07 (2)
07-09 (1)

Southeast Ni' 09-10 (I) 02-06 (I) Nil
A sia 10-13 (2) 06-09 (2)

13-18 (I) 09-10 (t)
18_21 (2) 21 .22 (I)
21.23 (I) 22-00 (2)

00.01 (1 )

Fa, N" 08-10 (1) 00-03 (I ) 03.0. (1)
Eaa' 12-14 (I ) 03-05 (2) 04-05 (2)

17-19 (1 ) 05.09 (3) 06-08 (I)
19-22 (2) 09-10 (l )
22_00 (1) 10.12 (I )

South 15-2 1 (1) 12-1 5(1) 16-1 8 (I) 22-00 (1)
P a d ftc 15_17 (2) 18-22 (2) 00-02 (2)
& New 17-19 (3) 22-01 (4) 02-04 (3)
Zt'Rland 19-21 (4) 01.04 (3) 04-06 (2)

21-22 (3) 04-06 (2) 06-07 (I)
22_23 (2) 06_08 (4) 00_06 (1) -
23-00 (I ) 08-10 (2)

10-12 (1)

Australasia 16-20 (1) 13-14 (l) 21-23 (I) 00_02 (I )
14-1 6 (2) 23-00 (2) 02-06 (2)
J6-1 8 (I) 00_02 (4) 06-07 (1)
18_19 (2) 02-04 (3) 03_06 (1) -
19_21 (3) 04-06 (2)
21-22 (2) 06-08 (4)
22_23 (I) 08-10 (2)

10_11 (I)

N or the rn 10.1 2 (I) 07-08 (1) 02-04 (2) 19-20 (I)
& Central 12-14 (2) 08·10 (2) 04-06 (3) 20-22 (2)
South 14._16 (3) 10-1 5 (3) 06-08 (4) 22-03 (3)
America 16-17 (2) 15_18 (.C) 08.1 0 (3) OS-04 (2)

17_18 (1) 18-1 9 (3) 10-1 5 (2) 04-05 (I )
19. 20 (2) 15_1 7 (3) 21-00 (1)-
20-22 (I) 17-22 (4) 00_03 (2) -

22-02 (3) 03.04 (1) -

Braz.il, 08-12 (1) 0f>..07 (I) 13.1 5 (I) 20_22 (l)
ArR'l;'nt~na, 12. 15 (2) 07-09 (2) I n-17 (2) 22-01 (2)
Chile & 15-1 8 (3) 09-13 (I) 17.1 8 (3) 01 .04 (I)
U ruK1!ay 1S-19 (2) 13-1 5 (2) 18-23 (4) 22-03 (I) -

19-20 (l) Hi_Ill (3) 23-01 (3)
16-2fJ (4) 01-02 (2)
20_22 (3) 02_04 (I)
22-00 (2) 04_06 (2)
00-02 (1) 0f>..09 (I)

McMurdo N il 13-15 (I) 13-1 6 (I) 20-21 (I)
Sound. 15_1 8 (2) 16-1 8 (2) 21 .23 (2)
Antarctica 18-20 (1) 18-00 (3) 23-05 (l)

00_03 (2)
03_0f) (I)

Ti me Zone: PST (24-Hour Time)

Western USA To:

10 15 MdfOra M d t': r8
Alder. JUd t': r8 •• ",O/ S O

w estern N" 07-08 (l) 23-05 (I) 19-22 (1)
Europe 0S-10 (2) 05-01 (2)
&: North 10- 14. (I) 01_14 (I)
Africa 14.16 (2) 14-16 (2)

16-17 (I) 16-21 (3)
20_22 (I) 21_23 (2)

Central &: Ni.l 06-08 (I) 13-15 (I ) 19-21 (I)
N orther n 13_1 6 (I ) 15_20 (2)
E urope & 20-22 (I) 20_23 (3)
European 23-00 (2)
USSR 00-07 (I)
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Eastern N" 06-08 (l) 12·15 (1) N"
Mediter- 12-19 (I) 15·19 (2)
ranean &: 19·21 (2) 19-21 (3)
Middle 21-22 (1) 21 -23 (2)
Ea" 23 _00 (1)

05-07 (1)

West & 07.10 (I) 06-10 (I) 12-14 (l) 20-23 (l)
Central 10-1 2 (2) 14.17 (2)
Af rica 12-1 6 (l) 17-1 9 (3)

16_18 (2) 19-21 (4)
18-19 (1) 21.23 (3)

23-03 (2)
03-07 (I)

East N" 08-12 (I) 14-16 (I) N"
Africa 12-1 5 (2) 16-18 (2)

15.16 (I) 18-21 (3)
19-21 (I) 21-23 (2)

23 -00 (I)

South N" 01-09 ( I) 14-1 6 (1) 19_22 (I)
A f r ica 09-11 (2) 21-22 (l)

11.1 2 (I) 22_00 (2)
22-00 (I) 00-06 (l)

06.08 (2)
08-10 (l)

Central N" 07·09 (I ) 22. 04 (I) N"
&: South 09-11 (2) 04 -08 (2)
Asia 11_13 (I) 08·11 (I)

17-1 9(1)
19_21 (2)
21-22 (I)

Southeast N" 01-08 (l) 22-00 W 02 -06 (1)
Asia 08_10 (3) 00-02 (2)

10-12 (2) 02-04 (3)
12_15 (I) 04-06 (2)
18-20(1) 06-08 (3)
20_22 (2) 08-10 (2)
22-00 (I) 10_13 (I)

Fa' 13·1 5 (I) 08-09 (1) 18-20 (1) 01-02 (l)
Eas' 09-11 (2) 20-22 (2) 02-05 (2)

11.13 (I) 22-00 (3) 05_06 (I)
13.14 (2) 00-02 (4) 02-04 W -
14-16 (3) 02-04 (3)
16-18 (2) 04 -06 (2)
18-2 1 (I) 06.09 (3)

09-11 (2)
11.14 (I )

South 11-13 (I ) 08- 10 (I ) 16-18 (I) 21-22 (I )
P acifi c 13_1 8 (2) 10-11 (2) 18-20 (2) 22-00 (2)
&: New 18-1 9 (I) 11_13 (3) 20-01 (4) 00-05 (3)
7.t'aland 13-15 (2) 01 -05 (2) 05-06 (2)

15_17 (3) 05.07 (4) 06-07 (l)
17-20(4) 01-1 0 (2) 23 -01 (I) -
20_21 (3) 10_12 (I) 01_04 (2)-
21_22 (2) 04 -06 (I)-
22_00 (I)

Australasia 13-16 (l) 06-08 (1) 19_21 (I) 23 -01 (I )
16...1 9 (2) 12_14 (I) 21.23 (2) 01-03 (2)
19-20 (l) 14. 11 (2) 23. 04 (4) 03_05 (3)

17- 19 (3) 64-06 (3) 05.06 (2)
19_21 (4) 06-08 (4) 06_07 (I)
21-22 (3) 08.09 (2) 01..()6 (1) -
22.00 (2) 09_12 (I)
00-02 (I)

Norther n 08-10 (I) 01-08 (I) 08-10(2) 19-20 (I )
&: Cent ra l 10-12 (2) 08-12 (2) 10-13 (I) 20-23 (2)(
Sou'h 12-14 (l) 12-14 (3) 13_15 (2) 23_02 (3)
America 14.16 (2) 14.17 (4) 15-11 (3) 02 -04 (2)

16-17 (I) 17.1 8 (3) 17.23(4) 04-05 (I)
18. 20 (2) 23-02 (3) 20_00 (I) -
20·22 (I) 02-05 (2) 00 _02 (2) -

05-0R (3) 02-03 (I) -

Brazil. 08_12 (1) 05-06 (1) 13- 15 (l) 20_22 (11
A r R'entj,na. 12.14 (2) 0&..08 (2) 15-17 (2) 22 -01 (2
Chile & 14.1 6 (3) 08_12 (I ) 17-1 8 (3) 01-04 (I)
UruR"Ully 16-1 8 (2) 12. 14 (2) 18-23 (4) 21 -02 (I) -

18-20 (I) 14- 16 (3) 23_00 (3)
16-20 (4) 00_02 (2)
20-22 (3) 02-04 (I)
22-23 (2) 04-06 (2)
23-00 (I) 06-09 (l)

McMu rdo 16-18 (I) 14-16 (I) 15.11 (I) 20-21 (I)
Sound, 16-20 (2) 17-18 (2) 21 _23 (2)
Antarctica 20-21 (1- 18-00 (3) 23 · 03 (I)

00-03 (2) 03-05 (2)
03.06 (I) 05-06 (I)

SUBSCRIBE TODAY

See page 110 for New Reader Service
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BY WILF RE D M. SCHERER,*
W 2AEF

A.G.C. Characteristics
This month's introduction involves a.g.c.­

attack and-delay characteristics about which
the following query is typical of those occas­
ionally received.
QUESTION: Can you tell me in words how I
can identify a "hard" or "soft" a .g.c. action
and! or delayed attack and release? I cannot
seem to find a description of these qualities
in any literature and don't know what I am
supposed to look for.
A NSWER: In respect to a.g.c. charac teristics,
a "hard" att ack is evidenced by a sudden plop
or an un plcascnt impact-sound at the instant
voice energy commences with strong s.s.b. sig­
nals. T his is due to overshoot, before the
a.g.c. takes hold. In other words, the u.g.c,
docs not cut down the receiver gain fast
enough at the beginning of a voice pulse.

T he effect usually disappears when the r. f.
gain is lowered, in which case the attack is
"softened" as will be noted by a more natural
easing-in of the voice energy. because the low­
er signal level now requires a smaller range.
if any, over which the a .g.c. has to work . This
minimizes a larger difference, o therwise re­
suiting in the receiver a .f. output, between the
effect of a hesitant-starting a .g.c. action and
full a.g.c.

The release time is that required for the
a .g.c. to restore the receiver ga in to normal
as soon as the input signal ceases. When a
fast-release time is employed, the receiver
gain will come up quickly between words Or
syllables during an s.s.b, transmission and
th us will allow the background noise to
rapidly rise during such pauses. T he effect is
one that is called "pumping," since the signal
and background levels alternately rise and
fall in see-saw fa shion, producing an unpleas­
ant-sounding action.

*Technical Director, CQ.

See page 110 for New Reader Service

When the release time is lengthened, the
receiver gain is held relatively constant
throughout a transmission sequence, so you
don't have the annoyance of hearing back­
ground noise pop up during short pauses. The
pumping is eliminated.

T he approximate release time can be de­
termined by tuning in a steady signal (such as
from a crystal calibrator) for an S·meter
reading at midscale or higher. Then remove
the signal and note the time it takes the meter
reading to drop 63% (to 37% of the signal
read ing). T his will indicate the time constant
for the a.g.c. release or decay, whic h fo r s.s.b,
usuall y is set up fo r 1-2 seconds.

If the release is too slow, the receiver ga in
may not rise fas t enough to immediately amp­
lify a weak signal after a strong signal ceases.
Also, if the receiver is used in conjunction
with a transmitter, the receiver ga in may not
recover quickly enough at the end of your
own transmission. This also is somewhat de­
pendent on the muting setup used in the

•receiver.
T hese a.g.c. characteristics similarly apply

to a.I.c. systems on transmitters.

Improved A.G.C. for Eico 753
QUESTION: 1 have an Eico 753 Transceiver.
T he a.g.c . action leaves something to be de­
sired . T he 61lA6 r.f. amplifier tu be is designed
to opera te with lo ts of a.g.c . vo ltage, but all I
get is abo ut - 2 volts on a large signal. Can
you suggest a method of increasing the a.g.c.
act ion?
ANSWER: More a.g.c . voltage in the Eico 753
can be obtained by disconnect ing the a .g.c.
d iodes, CR3·~, from the junction of C Il1-GR

and connect ing them to terminal 5 of V7
through a 22 or 47 mmf disc-ceramic or mica
capacitor. This will apply a larger r.f. signal
to the diodes.

To do the job, remove the tubes along the
left side of the chassis, remove the mounting
screws from i.f.-circuit board and then tip
the board over toward the left. With a pair of
pliers gripping the lead of CR a that is nearest
the outside edge of the board, unsolder the
lead from the foi l on the underside and pull it
out of the board hole. Do the same with CR,.

On one lead of a 22 or 47 mmf capacitor,
place insulated sleeving and solder this lead
to terminal 5 of V 1 socket on the foil-side of
the board. Route the capacito r lead aro und
the edge of the board upwards so that the
capaci tor will be positioned above the board.

Solder the free lead of the capacitor to the

June, 1969 • CO • 77



I

free leads of CR3and CR, (both the capacitor
and the diodes will be sor t of standing up
above the board). Keep the capacitor lead
sho rt and use a heat sink (pai r o f pliers) on
diodes whi le soldering. Remount the circuit
board and replace the tubes along the side of
the chassis. Re-tu ne T3 for maximum signal.

This modification will increase the a.g.c .
potential to 4-5 volts with strong signals
(above 100 pv.). A way to increase the a .g.c,
even more would be to add a d .c. amplifier
between the a.g.c . rectifiers and the a.g.c . line.
This could be transistorized.

Another possibility would be to use an
audio-deri ved a .g.c. syste m. Instead of recti­
fying the LI. , you would then rectify the
output of the first a.I, ampl ifier. T he a.f. gain
cont rol would then have to be moved to the
input of the a .r.-output am plifier.

Reviews on Heath 58-301 , 401 and 200
Q UESTION : I am inte rested in obtaining copies
o f your reviews o n the Heath S8-30 I, S8-401
and S8-200 amate ur gear. When were these
published? N ow that I own this equipment,
I am desirous of reading the reviews and
knowing of any modifications you may have
published .
A NSWER : T he H eath S8-300 receiver was
re viewed in CQ, September 1964, page 40.
The H eath S8-400 transmitter was reviewed
in CQ, D ecember 1964, page 40. These are
the fore ru nners of the SB-301 a nd S8-40 1,
respectively wh ich have some added features .

On the S8-30 I these incl ude an RTTY
position, a 15-1 5.3 me range for WWV cover­
age . a noise limiter and a panel control for
switchi ng the accessory conve rte rs. On the
S8-401, these include a panel control for
changing the v.f.o.'s over for on-frequency
transcei ve operation using the S8-30 I re­
ccivcr v.f. o., or fo r independent freq uency
control o f each unit using the individual
v.f.o.' s.

A review on the 58-200 linear ampli fier
will be found in this issue. We have not pub­
lished data on any othe r modificat ions.

RT18 ! ARCI Conversion
Q UESTION: I have an RT-IS! ARC- l v.h.f.
transceiver and would like to convert it to
ham use. Do you have any dope on this or
know where I can get the information?
A NSWER: Nine pages of conversion data for
the RT - I S! ARC-I appears in the Surplus
Conversion Handbook available from CQ's
C ircula tion Department for $3.00. A sche-
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matie di agram, o nly, appears in the Surplus
Schematics Handbook, priced a t $2 .50 .

Transisto r Source Includ ing
J a p a nese Types

QUESTION: Can you advise a good sou rce of
Japanese type transistors for replacement
purposes, such as the 2SA, 2S8, 2SC, etc. ?
A NSWER: About a yea r ago a source for trans­
istors was recommended in this column, but
inasmuch as we've had new readers since
then, it will be given again at this lime. It is:
Transistors U nlim ited, 462 Jericho Turnpike,
Mineola , N. Y. 11 501. E li F urst, o f T .V.
carries a good stock of solid-state devices
(transisto rs, t.e.t.s, IC's, di odes, ze ners, etc.)
which , besides domesti c types, includes the
Japanese S-type and othe rs, Where a specific
type is not available, he can recommend or
supply suita ble substit utes.

NC- 183 Imp roveme n ts
Q UESTION: I have an old N C-I S3 which is
st ill going strong after IS years. but wou ld
lik e to bring it up to date as much as possible.
Could yo u give me a list of art icles which
have appeared in CQ about th is receiver?
A NSWER: The o nly a r ticles that CQ has pub­
lished on NC-I S3 mod ifications a re as
fo llows:

"A Biography of a Modified NC- IS3 ," CQ
March 1962, p . 52.

" Putt ing the NC-I S3 on SS B." CQ Jan­
urary 1966, p. 4 2.

T he latter includes the addi tion of a pro­
duct detector. To avoid a socket change, you
also could use a 6SA7 instead o f the 6S17
for the b.I.o., with p roduct-detector cir­
cuitry as shown for the 5 1-J in CQ Decem­
ber 1965, p . 64.

None of the above references incl ude in­
sta lla tion of a bandpass filter fo r s.s.b., but
with a little in telligent opera tion yo u sho uld
do pretty we ll wi th the c rysta l filter now in
the set using one of the various selectivity
steps.

Tu ni ng Fo rk Standa rd
Q UESTION : Can you refer me to any articles
on a tuning fork standard for RlTY?
A NSWER: An article in CQ April 1960, page
88. discussed a tuning fork standard usin g
vacuum tu bes.

Another a rt icle will be found in CQ, Octo­
ber 1962, page 6S. T his describes a transis­
torized job based on an original versio n
which appeared in the Cowan Publ ication
The N ew RTTY H andbook, page 174.

See page 110 fo r New Reader Service



Fig. I-Defector-d iode resistor for 58-300/301/
3 10 receivers should be soldered to boHom of
circuit board ot points X and Y. The diode is on

the component-side of board .

resonance would be about 1.7:1; however,
when the s.w.r. bridge is used at the send ing­
end of th e line, it may indicate a lower s.w.r.,
depending on the degree of m ismatch and the
length of the line. T his also can obscure reso­
nance of the antenna itself. '

The bridge can thus fool you as to the
actual s.w. r, on the line. The only thing the
bridge provides is an indication of the s.w.r,
as it appears to the transmitter at the input to
the line and it thus provides a measure of the
type load to which the transm itter must be
matched.

The most accurate way to use the bridge
is right at the antenna-if you have a tall
enough step ladder! On the other hand, when
the bridge is at the sending end of the line,
erro rs can be minimized by using a line that is
a multiple of an electrical half-wave length.
See the introduction to the August 1968
Q & A Column.

The nu mber of turns on the balun should
have no appreciable effect on antenna reso­
nance, unless there happens to be a large
mismatch between the line impedance and
th at of the antenna.

Cancellation of a Question
One of the letters received in the Q & A

mail read as follows: " Yesterday I wrote you
concerning a question about.. Please
cancel this request. I have fi gured it out."

In respect to this, we appreciate the writer's
considerate thoughtfulness, inasm uch as it
not only has saved us needless work, but it
also has made it possible to get to someone
else's problem sooner. Thanks OM ! •

II

x

I

r
Edge nearest
Side of Chassis

y

Improved A. M. For 58-300/301
QUESTION: With strong a.m. signals I notice
d istort ion on my H eath .58-310 receiver. Do
you know of any way to cure this?
ANSWER: The quali ty of a.m. signals with
the H eath 58-300130 I and 58-310 receivers
can be improved by adding a 1/2 wall re­
sistor of 150,000 ohms across the diode de­
tector CRa in the 58-3001301 or D. in the
58-310. The resistor may easily be installed
by soldering it to the i.f. circuit board as
shown at fi g. I.

5.W.R. and Resonance with
75-meter Dipole

QUESTION: I have a 75-meter d ipole 118 fee t
long and 30 feet above ground. A balun is
used at the feedpoint. The s.w.r, readings are
2:l at 3850 kc, 1.5:1 at 3900, 1.1:1 at 3950
and 1.6: I at 4000 kc, Does the s.w.r, indi­
cate that the balun is narrow-banding the
antenna, as resonance seems to be critical at
3950 kc?
ANSWER: From the figures you have supplied,
the S.W.f. variations are about normal for an
antenna of this type used on the 3.8-4mc
range. Approximately 3.95 mc is the apparent
resonant frequency of the antenna and thus
the frequenc y at which the antenna imped­
ance is resistive or non-reactive, This would
thereby result in a 1:1 s.w.r, on a suitably
m atched transmissio n line.

The antenna impedance depends on the
antenna height above ground which you in­
d icate is 30 fect. This distance represents
about 1/8 wavelength at 4 me, and thus is a
height which makes the antenna impedance
about 30 ohms.

With a 50-ohm line, the true S.W.r. at

Consumer's-Type Equipment Reports
QUESTION: H as anyone prepared a report on
s.s.b, equipment sim ilar to the Consumer's
Report which is published on TV sets and
other consumer products? If so, where might
I obtain a copy?
ANSWER: As far as we know, no data is avail­
able in the way of a Consumer's Report on
amateur gear, at least as far as recom mending
what is o r what is not a good buy. You'll have
to rely on the various monthly equipment
reviews published in radio-amateur journals
such as CQ and QST. Also supplement the
data with reports from fellow amateurs who
have had experience with the particular gear
in which you're interested.

See page 110 for New Reader Service June, 1969 • CO • 79



A MUST FOR EVERY DXER

SUPPLY IS LIMITED-ACT NOWI
Without subscription, cost price is $3 .95.

This fabulous book sells for $3 .95 any­
where in the U.S. and is available for im­
mediate delivery from the CQ Technical
library. However, with any subscription to
CO you can obtain a copy of the OX Awards
log for just $1.50 {a $2.45 sovingsl . To ob­
tain your OX log at the discount price it must
accompany a subscription order to CO, but
thot order ca n be for renewals or extensions
as well as for new subscriptions.

AWARDS
LOG

This new 150-page log book has been
published for use by all DX'ers to keep
an organized log of contacts and con­
firm ations for the many DX awards now
available.

Complete details are provided on the
numbe r and type of contacts needed for
over 100 major awards made by ama teur
radio clubs th roughout the world. In ad­
dition to specific award qualifications and
costs. the method of confi rmation and how
and where to apply are also listed under
each individual award.

Special individual logs are set up under
each award providing space for a complete
record of contacts and confi rma tions in­
cluding log da ta requ ired to be submitted
with the award application.

The DX A wards Log requ ired over two
years preparation in order to contact radio
clubs throughout the world for the latest
data on awards currently being offe red . It
is the most complete and up-to-date source
for such informa tion. It will be invalu­
able to the "wallpaper collector" as well
as any amateu r of SWL making DX
contacts.

--..~. .. . . ...::.

6 .>:
:: ?

DX
AW."RDS UlG

•

r=-..L
•

n'-

NAM E ,CALL -<'5?

ADDRESS :s: !

Gentlemen. -<'5?
Your offer is too good to miss. 1 have indicated my preference below.11

(Payment must accompany orde r.) ::

ClTY.............................................STATE.........................ZIP................ ........... •

; ::2= 1 want the DX Awards Log with a CQ subscription for:
o I yr. at $7.50 o 2 yrs. at $1 2.50 0 3 yrs. at $16.50c»-«:

; ::?= o I just want the DX Awards Log at $3.95

o New Subscription o Renewal o Extension
.~(/j ) ''\ x-

~

\: ".\ .lUi
~ Circulation Departm ent. CQ Magazine

v.

g:; 14 Vanderventer Ave.. Port Washington. N.Y. 11050
•
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BY FRANK ANZALONE.'" W IWY

Contest Calendar

Calendar of Events

June 6-9 CHC/ F HC/ HTH QSO
Party

June 7-9 New York State QSO
Party

June 15-21 Mass, Amateur Radio
Week

June 22-23 Bermuda Pho ne Contest
June 28-29 ARRL Field Day
June 28 Jul y 7 Wichita City QSO Party
July 5-6 Venezuela DX Contest
July 19-20 Columbia OX Contest
July 19-20 Minnesota QSO Party
July 19-20 Ontario QSO Party
July 20-21 Bermuda C.W. Contest
July 26-27 New Hamphire QSO

Party
August 2-3 Illinois QSO Party
August 23-24 All Asian DX Contest
October 4-5 VK/ZLlOceania Phone
October 11-12 VK/ZLlOceania C.W.
October 11-12 RSGB 28 MC Phone
October 18-19 Boy Scouts Jamboree
October 18-19 WAOM C.W. Co ntest
Oerober 25-26 CQ WW DX Phone

Con test
October 25-26 RSGB 7 MC C.W.

Contest
November 8-9 RSGB 7 MC Phone

Contest
N ovember 8-9 ARRL SS Phone Contest
November 15-16 AR RL SS C.W. Co ntest
Novem ber 29.30 CQWW DX C.W.

Con test

CHC/FHC/HTH QSO Party
Starts: 2300 GIofT' Friday, June 6

Ends: 0600 GIofT' Monday, June 9

Mailing deadline July 5th to : Clif Evans,
W 6BX, 3212 Mesa Verde Road, Bonita,
Calif. 92002

New York State QSO Party
Starts: 1700 GMT Saturday, June 7

Ends: 0100 G MT Monday, June 9
Mailing deadline July 15th to : South Shore

A.W.A., 11 6 Locust Street, Valley Stream,
N .Y. 11 581

" 14 Sherwood Road, Stamford, Conn. 06905.
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Mass . Amateur Radio Week
Starts: 0001 GIofT' Sunday, June 15
Ends: 2400 GIofT' Saturday, June 21

Applications must be received by J uly 3 Ist
by: Bill Holliday, WAIEZA, 22 Trudy Ter­
race, Canton, Mass. 02021

Vene zuela Phone Contest
Starts: 0000 GIofT' Saturday, J uly 5

Ends: 2400 GIofT' Sunday, July 6

You do not have to be a winner to be
eligible for a Certificate in this contest.

Stations in the Americas will qualify for
th is award by working 20 YV's and 10 other
countries during the contest period. Stations
on other continents only have to work 5 YV's
and 5 other American countries. A remittance
of 51.00 or its equivalent in IRC's is requested
with each application.

Mailing deadline is September Ist to: Radio
Club Venezolano, P .O . Box 2285, Caracas,
Venezuela.

Complete rules for the preceeding 4 events
were given in last month's C ALENDAR.

W ichita City QSO Party
Starts: 0001 GIofT' Saturday, June 28

Ends: 0600 GIofT' Monday, J uly 7

The Wichita A. R .C. organized the party in
celebration of the W ichita C ity Centennial.

There is no scoring system but a certificate
may be gained by meeting the following
requirements:

O X stat ions must work 3 Wichita stations.
Stations outside kansas, 3 Wichita and 7

Kansas stations.
Kansas stations, 5 Wichita and 10 out-of­

state stations.
W ich ita stations, 2 5 out-of-state stations.
A contact with Club station W~SOE is

worth 3 Wich ita QSO's.
Club members will be found on following

frequencies: CW - 14080, 7080, 3650. Phone
- 14340 , 7280, 3920 . No vices-7170, 3720.

Send your log data and an s.a.s.e. to the
Wichita A.R.C ., Att: John Bandy, WA~UTT,
2810 Euclid, Wichita, Kansas 672 t 7

See page 110 for New Reader Service



1968 Contest Results-United States

OZ-CCA
WIMDO 76.302
WI CNU 2.214
KIIIK 1.296
WIJ UK 966
W2M EL 30.81 7
W2CKR 765
W2ZV 252
W4WHK 12.672
WA 8HDM 135
WN 9YC Y .408
WA~KDI 3,588

(WI M DO was 4th
world high)

Helvetia XXII
WITX 11 ,340
WIFZ 8,694
KI IIK 3.828
KIHVV 3,1 80
WAIFH U 3,132
WIAQE 840
W2ZV 5.880
WB2WAD 1.458
W2NCG 1.242
K2SBW 765
WA2BZV .450
W3DBX 10,320
W3FU 6,840
W4AZK 2,400
W4 HOS 1.650
K4RD U 1.428
W4UF 1.200
WA5CB E 9.372
K5M DX 1.020
W6NEX 3. 198
W6BIL 27
W7LVI 5,394
WA7JCB 144
K8NQP 1,188
W 91QD 12,546
K9CVO .4.650
K9VLZ 3,696
K9QWM 2,886
K9ABQ 660
WA90QE 495
W9LKI 288
WA9MMT 126
WMKDI .4,950
WAMUB .4,158
W~DAK 1.104

DARC WAE-C.W.
SiuJd e 0 1'.

WIBPW 149.671
WIDT Y 52.800
WA IFHU .4 1,382
WI M DO 38 ,75 9
WITW 21,672
WIAYK .4,972
WA IBXB 352
WIWMH 234
W2MEL 113,710
W2DKM 21,450
W2CP 15,975
W2ZV 12.643

WA2BZV 10,255
K2MFY 9,804
W2NEP 8,473
K2CPR 6,520
W2MT .4.843
W2CK R 2,392
W2MYK 2,23 8
WA2TGL .48
W2 UL 24
K3HT Z 92,983
K7ADD /3 60.970
W3 PG .55,510
K3M NT 55.048
W3YUW .52.364
W3AIZ 22.560
W3QQL 2 1.1 68
W3 HVH 12,986
W3QOR 7.656
W3KTW 6.23 1
WA3ENR .3.171
W3AXW 3,051
W3CBF 2.673
W3MDO 952
WA31XF 240
WA3GFN 224
K4DSN 27.560
W4HOS 16,560
W4WSF ..4.640
W4LVV 3.058
W4KMS 646
W510 U 73.304
W 5FL 34.874
WA5N UK 10.915
W5EQT .4.495
W5QWN 1.590
WB 6HG U/ 6 53.181
K6MG 6.438
DL71Y/W6 .4,830
K6CQF .4.563
WA6JDT 1.800
W6G BY .1 05
K7WWR 11 ,914
WA7F KV 588
W8GQU 39.525
K8BCK 27,348
K8HZ U 26,010
W50D1I8 .4.408
W8DSO .4.009
W8DWP 3.075
W9VNE 78.65 0
K9WMV 10.332
O HIXO/ W9 2.720
WA~KDI 24.53 1
WA~SDC 22,464
WA~PRS 216

~Iulli/Sin::le

K6AHW .44.388
WA6G LD 16.422
K8U DJ 58.026
W9EXE 51.728

) luIrJfMuIri
W3MSK 229,977

VK/ZL/Oceania
C.W.

WIEVT 10,5 30

W IDT Y 4,172
WIAX 2.352
WI ESN .484
WIWY 352
WISWX .40
W2LWI 6.039
W2Z V 450
W8IBX12 24
WA2HAI 3
W 3N U 9.928
W3 VKD .4.890
W3DPJ 24
W40MW I.380
K4RDU 1.092
W4BYB 496
W4HOS 297
W4KMS 168
K4 VQT 6
W5B UK 3.725
WASTPO .50
K6HN 11.427
K6AN 10.175
W6RGG 7.174
K6HPZ 957
W61D 360
W6GBY 144
K6DDO 70
W71R 11.448
K7VPF 24
W9VN E 3.825
W91 HN 2.093
W9 LKI 952
W~DYA 16

Phone
W IDTY 644
W2FCR 1.476
W 31NN .4.805
W3AKG 132
W3DPI 56
W4HOS 848
W4WSF 114
W4BYB 96
W6GHM/ 5 8.064
K51EF 6.562
WA5 EFN 1.280
WA6EPQ 14.760
W61SQ 825
K7RLS 1,027
WA71RY 502
W8KIT .4,Q31
W~PAN 1.224
W9EC VI~ 828

Resu Its 1968 All
Asian Contest
North America

Continental
Winners

l A ICW Z .53.874
UA I K BA 13.725
WA61VN 12.183
C X3 BH 5. 376
KH6GNE 3.485
C R71Z 594

U.S.A.
All n and

WA6/VN 12.183
K6A H V 10.108
W3MSK 9,180
WIAW .5.887
W9AQW .5.796
WIEVT .4.136
WB6QJD 3.906
W4KXV 3.820
K2DJD 3.289
W 6G EN 2. 198
K71N E 1.1 20
K3HTZ 963
WITW 824
WIDTY 760
W2HL 328
K4RDU 308
W4WSF 224
W5B UK 186
W9WEN 156
W6GBY 156
W4HOS 120
W3QOR 81
WA2BHl 6

2 1 m e
W6MSM 1.290
W2LWI 155

14 m e
WA6AFI .3.405
WB6CWD .3.276
W3PG 1.924
W I YYM 1,100
W B60LR/6 954
W5KC 175
K9CVO/ I 75
WHIT 58
WB 6RNS 5 1
WB 6YAX 10
K3NPC .4

7 m e
W5EQT 270
K7VPF 42
W6ZGM 34

Canada
All Hand

VE7SV .3.600
VE6VO 180

2 1 III('

VElLB 294
I ,. m e

V E2DCX ..46
VE7IQ 11

.\11 o n 14 mc

Alaska
KLlMF 250

Mex ico
XE2AAG 270

Panama
H PIBR 90
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Columbia Co ntest

Starts: 0001 GMT Saturday, J uly 19
Ends: 2359 G MT Sunday, Julv 20... " .-

T his is an annual contest to celebrate the
independence of Columbia. T he Columbians
will work DX, othe r cou ntries work HK's as
well as o the r DX.

Use all bands. 10 thru 80 on hath c.w. and
phone. but cross band or mode contacts are
not allowed .

Exchuugee The conventional RS/RST re­
po rt plus a progressive 3 figure QSO number
starti ng with 001. The HK's will include
their dist rict with their number.

Sro rin;:: Stations ill tire Americas: 3 points
for each H K contact, I point fo r non-H K.

Stations on other continents: 5 points for
H K and I point for non-H K contacts. T he
mult iplier will consist of the sum of H K dis­
tricts and different countries worked on each
band . F inal score. total QSO points times the
sum of the mult iplier from all bands.
Ca .a ~u r i (·~ : Single operator and multi­

operator, both single and mult i transm itter.
Award ,,: Certifica tes to the top scorers in

each ca tagory in each country. There arc also
awa rds fo r the continental winners and the
world leader.

You arc ex pected to co mpute vour score•

and check your log for dupl icates and accu­
racy. Include a summa ry sheet with details
and your name and address in BLOCK
LETTERS.

Mailing deadline is September 30th . Logs
go to: Independence of Columbia Contest.
Ap. 584. Bogota, Columbia . (Air Mail is
suggcstcd.)

Minne sota aso Party
July 20th-4 Periods

P hones 0000-0400 & 1600-2000 GMT

C.W.: 1200- 1600 & 2000-2400 o vrr
This is Ihe 4th annual QSO party sponsored

by the Viking Amateur Radio Society.
Exchuuucs QSO nr.. RS/ RST and QTH.

County fo r M inn. sta tions . A RRL section or
country for others.

S ("o rinz,: : Fo r Minn .. total QSO's times
the mult iplier. which is composed of A RRL
sections and countries worked on phone.
PLUS A R RL sections and countries wo rked
on c.w,

O th,',,: Total Minn. QSO's times different
Minn. counties worked on phone PLUS
counties worked o n c.w. (max. of 87 o n each
mode)

FrelIUe "ei"., c.w.-3580. 7080, 14080.

84 • CO • June, 19 69

Phone- 3880, 7280, 14280, 21 380, 29600.
Contac ts on other frequencies a nd bands J\r'-~
also valid. . .-.

Award!O: Certi fi cates to the highest scori ng
station in each sec tio n and co untry. (mi n. of
5 QSOs) And each Minn. county, (min. of 20
QSOs) Special certificates to the two top sta­
tions. M innesota and out-of-state.

Logs must show all contact info rmation
and score computed . Mailing deadline is
August II th and logs go to: Viking Amateur
Radio Society, Box 3. Waseca, Minn. 56093 .
Include an s.a .s.e. fo r copy of results.

Onta rio aso Party
Starts: 1700 G " T Sa turday, July 19

Ends: 2400 G"T Sundav. Julv 20• •

This is the first QSO party sponsored by
the Radio Society of Ontario.

There arc no power or time lim itations. all
bands may be used. and the same station may
be worked on each band and mode for con­
tact credit.

EXI.h:lII!'c: QSO nr., RSI RST and QTH .
Cou nty for VE3·s. ts RRL section fo r o thers.

S l'n r i ,,!,: For Ont.. 1 point per QSO m ul­
tiplied by number of A RRL sections and
countries worked.

Ot hers: 3 points fo r each Ont. sta tion
worked mult ipl ied by nu mber of O nt. coun­
ties worked on each band.

Fre'lue"eil,,: 3560, 3685, 3855, 3909,
7030, 7240. 7290. 14040. 14 140. 14225,
14290. 2 1050. 2 1300. 281 00. 28600. 50250.
50360. 144-144 .5. 145.8 .

Awartl",: Certifi cates to the top scorers in
each ARRL section and foreign country. And
each Ontario county. (min. of 25 QSOs) Also
a Trophy to the leading Ontario station.

Mailing deadline is August 31st and logs
go to : Radio Society of Ontario. All: Con­
test Chairman. 1'.0 . Box 334. Toronto 18,
Ont. Canada. Include a s.a.s.e. if copy of
resu lts are desired.

Be rmuda Contest
I'}wr...·: June 22-23 C.,,,.: July 20-2 1

Starts: 0001 G , tT Sunday
Ends: 0200 G " T Monday

This is the l Oth anniversary of this con­
test sponsored by the Radio Society of
Bermuda.

A few improvements have been made in
the rules. You will noIe that phone and c.w,
arc now separate contests on different week­
ends, each with its own awards .

[C ontinued on page 98 ]
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WAICXE _ 152
WA4lMR _153
W4YWX 154

500
KIPRB • •.702
WgMAI .703
WAICXE _ ••.704
WA4lMR •••_.705
K9TSY .706
W4YWX ••_ ••.707

WA4LMR • • 61
W4YWX ••_._. 62

1500
WA9EIP _ ._ 87
KaOOY • 88
WAICXE _._._. 89
WA71RD ••_ . 90
WA4lM R . . 91
W4YWX ••• 92

1000
ZllHW .._. __.151

3000
WA5AEB _._. 18
WaDeD _ ••• 19

2500
WA5AEB •••_. 42
WA4LMR •••_. 43
W4YWX •••••.•. 44

2000
KaDOY ••_ _. 59
WAICXE ••_._. 60

quite well until arriving in Iowa when the fan
belt sta rted slipping and many stops were
made to re-adjust it.

In Belmont. Iowa, they were met by Phil.
WA~EYO wh o loaned his Swan 240 to act
as a spare. A new fa n belt was obtained and
installed. Later they were able to enjoy the
hospitally of Steve, K~QJG and his XYL in
H ayes, Kansas where they enjoyed the lu xury
of a soft bed, and it was a real treat afte r
driving 18 hours a day and using sleeping
bags.

Again more trouble with the truck, some

L-R: Dick, WA'/DCQ & Dave, WA!JJKT.

USA·CA HONOR ROLL

BY ED HOPPER," W 2GT

PROGRAM

THE

T HE J une, "Story of T he Month" about
Dave,WAllJKT/WA~RJH AND Dick, WA­
~DCQ, after this information on awards
issued . M ixed USA-CA-3000 awards went to
Leo Staley. WA5AEB and A rne Kangas.
W8DCD. M ixed USA-CA-2500 awards were
issued to Leo, WA5A EB ; Bob Anderson,
WA4LMR; and Paul Newberry, W4YWX.
Bob, WA4LMR and Paul , W4YWX also
received USA-CA-2000; 1500; 1000 and
500 awards endorsed All 14 me SSB. Mixed
USA-CA-2000 and 1500 awards went to Dick
Brege, K80DY. Frank Gerratana, WA ICXE
won All SSB USA·CA-2000, 1500. 1000 and
500 awards. Mixed USA·CA-1500 awards
were issued to Irene Kennedy, WA9EZP and
Wilberta (Will ie) Longwell, WA7IRD. A
M ixed USA-CA- IOOO award went to Gordon
Evans, ZLI HW, the first 1000 award 10 a
Z LlYK sta tion. J ohn Porter, KI PRB quali­
fied fo r a USA-CA-500 award endorsed All
A- I. Augusta Fox. W~MAI; and Richard
Mencel, K9TSY qual ified for Mixed USA­
CA-500 awards-cong ratula tions to A L L!

Dave, WAl1JKT and Dick, WAI3DCQ
YES, 'rwo COUNTY H UNT ERS. th is

month. The idea was to give as many details
as possible of their 8 day. fifty thousand mile,
forty two hundred QSO, eleven state. 164
COUNTY EXPEDITION.

This was their 4th County Expedition bu t
even with all tha t experience. one never
knows what they will run into. D ick's '65
Cheverolet Greenbrie r t ru ck. equipped with
a Swan 240. 2 Hustler Antennas, sleeping
bags. walkie-talkies and some spare parts,
was to be their "home" for the durat ion.

The trip started fro m Minneopolis. Min­
nesota. Friday. J une 7th and things went

· 103 Whillman St., Rochelle Park, N.1. 07662.
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left to right : Dick, WA'IOCQ, operating & Dave,
WAp'J KT, driving.

problems solved via a QSO with George, K9­
CSL, then heavy thunderstorms and it was
later learned that fortunately due to being
a little behind schedule, they had missed the
tornado in Tracy, Minnesota, that had killed
9 persons.

The last half of the trip was plagued by
poor band conditions, at times few stations
were heard on 20 and few good nights were
had on 75.

Back in Minnesota, a stop was made at
WA~LMK in Worthington, where Phil, WA­
~EVO and his family were waiting to pick
up the Swan rig loaned as a spare. A wonder­
ful evening was spent at Worthington and
then back home June 14, extremely tried,
broke, but all ready for the next expedition.

Many thanks from Dave and Dick to all
who helped make the expedition a success,
and especially to the Net controls who kept
th ings moving so smoothly. Also thanks to
W~KYG who helped keep them in touch with
home, and to K~EVO, WA~LMK and ALL
the others.

As mentioned before the trip, contributions
would be accepted after the trip, to cover the

estimated $150 expenses. And as predicted,
the costs were just about $150, excluding
parts, depreciation on Dick's truck and
Dave's lost wages (from not working), which
were not included.

The response with donations have been
extremely satisfying and have covered most
of the expenses. Thus plans are being for­
mented for another long expedition. Those
who sent donations will receive announce...
ments of future plans by mail and should
have received a color photograph taken by
KIIQJG, if any have been missed, be sure
to wri te to Dave and Dick. To be absolutely
sure of getting the data on future plans, send
an s.a.s.e, to Dave.

Now for some information on the oper­
ators.

DAVE H UTCIIISON, WA~JKT / WA p­
RJH of 6504 Logan Ave., South, Minne­
apolis, Minnesota 55423; is 22, still single
(but looking hard). A Senior at the Univer­
sity of Minnesota, majoring in accounting.
He was an s.w.l. for some time before getting
interested in ham radio and got his first
ticket in 1964.

From the beginn ing, Dave was interested
and active in traffic handling on various local
and interstate nets. He became manager of
the Minneapolis Phone Net and made BPL
13 straight months.

One day tuning across 75, he heard that
someone had a lot of Red Cross traffic for
Minneapoli s (this was after a tornado), he
located the station on the 20 meter County
H unter Net and handled the traffic for about
4 hours. Dave became curious about this net
and started checking into it, thus his interest
in County Hunting began. A short time later
he found the 40 meter County Hunters and
fell in love with County Hunting and has
been at it ever since. His confirmed county
score is above 2800.

RICHARD (DICK) BAKER, WA~DCQ
of 13730 Kinsel Road, Minnetonka, Minne­
sota 55343, is 34, was born and raised in St.
Peter, Minnesota and later moved to Minne­
apolis.

Mrs. " Lil" Baker was born and raised in
North Dakota, but later desired to live in a
large r city and moved to Minneapolis. She is
now a housewife (my wife says "home­
maker"), enjoys gardening, baking, skiing,
ice-skating and caring for their only child ,
Terry.

In 1963 they moved to Villa Park, Illinois

The APOLLO
Certificate.

.=:-••
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The South
Dakota

Counties
Award.

1 ~1 SOl/nl tuo<01. COUNlIU .......eo... .._.--_. ~

Active County Hunters at Jackson, Miss . Front
row; L-R , K5KDG. W A4AFP. WA4LMR, K7ZJP.
W 5HDK, W4NXD, WoYLN. W 4RMT. Back row;
L-R, K4ARF. WB4KGJ. WA4FAT; W5PWG,

W4YWX, W5POH.

amazed at the number of new "H unters" .
T he 20 meter activity surpasses an yth ing we
ever had on 40 meters, and as you've noticed
has promoted International County Hunting.
Although I am sure many people were in­
volved, my credit for the success of the 20
meter Net goes to John Bowman, W40HP.
In the beginning John was working a split
shift and opened the Net each weekday at
1800 GMT. He had a gentlemens' agreement
with the Coast G uard Net Control to assume
the frequency at their sign-off. For over a
year, John held the Net together on the
toughest of all conditions, "The Weekday
Early Hours" . Weekends have nalural ac tiv­
ity and potential Net controls, before giving
up hunting he was at3012.

For the many friends wondering of John's
whereabouts, he is now temporarily "off-the­
air" and work ing in Civil Service. His address
is: John R. Bowman, W40HP, Rte 2- Box
56R, Pensacola, Florida 32560. Maybe a few
letters will get him back on the air". (Leo
now has over 3060 confirmed).

Awards
Apollo Special Event Cer tifi ca te: This
certificate is awarded by the Kennedy Space

[Coll1inued on page 102)
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(WA9KHW) but returned to Minnesota in
1966.

Dick spent 3 years in the Navy, as an
Aviation Electronics Technician, where he
gained his basic electronics experience and
also attended code school.

After leaving the Navy, Dick received a
degree in Education at Mankato State College
in Mankato, Minnesota. After graduating,
he decided not to enter teaching and went to
work for Motorola in Minneapolis. The next
6 years were spent traveling through the
southern part of the U.S., office work in
Minneapolis and office work in Chicago.

In April 1962, Dick and Garry, W~OGM

attended an auction and Dick came home
with a transmitter and receiver. In order to
satisfy/answer the many questions from
"Lil", Dick quickly took the ham examination
and received his license in July.

Dick's interests in ham radio are contests
and County Hunting. and along with County
Hunting he thoroughly enjoys mobile trips.
These trips have included 31 mobile and 3
air mobile trips since 1964. During these
trips, he has given out 744 counties, of which
4 18 were for the first time. These trips cover
over 10,000 contacts and have covered over
25,000 miles.

On the long trips, Dick takes another ham
and these have included Wayne, W9IKB;
Mike, WA~KGD ; Gary, WA~OGM; Dave,
WA~JKT; and Phil, WA~EVO.

The home sta tion includes: Drake T4X
transmitter; R4A receiver ; Gonset GSB 101
linear; 50 foot tower and TH4 beam. Also
inverted V on 75, 40 and 20 if necessary.

Letters
Bob Anderson, WA4LMR, writes "Well,
here it is. fi nally, my USA·CA-2500 appli­
cation. Four years intermitten work at
it- frequent moves, medical school, intern­
ship, and now work with the USAF as a
fli ght medical officer, have made the going
difficult at times. But the last 12 months pro­
duced over 2000 counties for total of 2760
worked. T he County Hunters are a great
group and I'm glad to now be able to return
many favors on frequent mobile trips in
Georgia and Florida. Have been a CQ sub­
scriber a)m ost since becoming licensed in
1962, and have always read the USA·CA
(now T HE AWARDS PROGRA M ) column
first, keep up the great work, Ed!"
Leo Sta ley, WA5AEB, writes: "Glad to
hear you check into the 14336 NET, and am



mon antenna, Although this approach has
been employed by a few amateurs it does. '
Involve some complication. First of all it. '
obviously requires the use of two tran smit-
ters, although the voice transmitter need not
be as high a power level as the video trans­
mitter. The current commercial standard
is about 10 % . This mean s that if the video
transmitter runs I kw, the aural transmitter
is run at about 100 watts. The reason for
th is dispa rity between video and voice trans­
mitter power is that a much higher "equi­
valent" signal-to-noise ratio is needed for the
reception of a clear picture than for the re­
ception of voice. Tests we have conducted
indicate that a sta tion must be able to sup­
ply a carrier of at least 50 to 60 db above
the noise in a narrow band receiving system
to produce a decent picture. Besides two
transmitters, two feedli nes and two antennas
are usually required by amateurs using the
above method, since duplexers are not nor­
mally available to them.

Another approach requiring less equip­
ment, but still producing voice and picture
which can be copied on a sta ndard TV set
makes use of a small 4.5 mc transm itter. Th is
4.5 me transmitter or "oscillator" is I.m. mod­
ulated with voice information and its output
is added to the video information at the in­
put to the video modulator- see figure I.
T his procedure produces an f.rn. subca rrier
4.5 me above the video suhcarrier.

Despite the relative simplicity of this sec­
ond method. the most popul ar way of tran s­
mitting voice information along with video
informat ion, appears to be the use of cross
band opera tion-tha t is the use o f a two meter
voice link, besides the 43 2 me video cha nnel.
This system has the advantage of built-in
feedback , since most stations can transmit
video on 432 me, while listening on 144 mc
for word on picture quality. The disadvan­
tage of this approach is that it is dependent
on the two meter link. and thus detracts from
the conce pt of an A TV system.

Some of us who operate 432 mc phone
have been using yet a di tTerent method. We
modulate the carrier with both f. m, and a.rn ,
modulat ion. T his approach is pa rticularly
convenient, if you are using a converted f.rn .
transmitter as your 432 mc exciter. as many
stations arc doing today. The voice informa­
tio n is carried by the f. rn. (na rrow ba nd)
modulat ion which can be de tected with a
crystal controlled converter and communi­
cations receiver by means of slope detect ion

xm tr

•vo rce In-

•
V.d eo

Fig. '-A simple system for adding
formation fa a TV s!gnol.

... UDGING by the response we have re­
ceived to the video modulat or ci rcuit we
ran several months ago, there must be a lot
of inte rest in amateur TV among CQ's read­
ers, and thus amateurs in general. Just get­
ting a picture on the air however, is not
enough; you must have audio along with it.
You see, amateur radio by defin ition invol­
ves communication. It can be fun to send
pictures back and forth and holding up signs
to communicate. But even to the most ardent
video enthusiasts, it eventually becomes
evident that TV is an extention of voice
c~mmunication . And for amateur TV oper­
anon to become something more than just
a stunt or fad , it must involve both forms of
information.

The question thus ari ses as how best to
add voice information to the video signal.
Commercially, this operat ion is accomplished
by the use of two transmitters. One transmit­
ter is amplitude modulated by the video sig­
nal, while the other tran smitter is f.m, mod­
ulated by the voice signa l on a carrier fre­
quency 4.5 mc above that of the video trans­
mitter. The outputs of both transmitters are
combined at a duplexer and fed to a com-

'66 Skytop Road, Cedar Grove, N.J.

BY ALLEN KATZ,- K2UYH

TODAY
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or I.m. descriminator where avai lable. The
amplitude modulated video informat ion tends
not to interfere with the small deviat ion f.rn.
modulation, as the video side bands are
widely spread on either side of the carrie r.
Likewise , the video inform aion is recei ved
with a TV converter and standard TV set.
Because the f.m. deviation is small. it docs
not effec t the wide bandpass TV receiver. The
above system has worked well for us in the
past, and was implemented by feeding the
received TV signal from the antenna to a
preamplifier, and through a Tee connector
to the two separate converters.

In recent months TV activity has so in­
creased in the N.J .- N .Y. area, that it has
been necessary for TV stations to spread out
and move above 432 me to avoid interfer­
ence with them selves, and in particular with
norm al narrow band phone and c.w, oper­
ation ce nte red at 432 mc. It has been found
that a mo ve in frequency of only 1.5 to 2 mc
is sufficient to eliminate interference to
phone operation. Therefore, the same trans­
mitter may be used for TV as well as narrow
band operation with a minimum of retun­
ing. Ho wever, as statio ns move higher in fre­
quency, they mo ve o ut o f the bandpass of
most crysta l controlled converters. To re­
ceive the voice information o f these stations.
anothe r possib ility still exists.

If a transmitter is both f.m. and ampli­
tude modulated , as done in the previous
method. the audio signa l may be recei ved on
a standard TV receiver by beat ing another
signal 4. 5 mc above the TV signal carrier
with the TV signa l. The effect o f thi s extra

\V
Cho""el :3

Tv (60 me I TV
Convt rlt r Reet 'oer

\ /

6 45me
S''iI "OI
s ccec e

Fig. 2-A detection method for on f.m .c--u .m.
modulated video signal.

signal is to produce an f.m . modulated signa l
at the 4.5 mc so und i.I. frequency of the sta n­
dard receiver. Because o f the position of the
added signa l, it does not effec t the quality of
the TV picture. Nei the r does the f.m, modu­
lation o f the TV carrier, as noted earl ier.
effect the picture. In fac tor f.m, deviations
of up to 20 kc can be used with no noticable
effect o n the picture received. A s for so und
quality it is excelle nt , because any amplitude
modulation is eliminated by the f.rn, de­
tector limiters. This system can be implemen­
ted (as shown in fig ure 2) by placing a grid
dip meter or signal generator ncar the an­
tenna input of the TV receiver being used,
and adjusting the signal source for best aud io.
If the o utput frequency of the TV converter
being used is channel 3 (60 me), then the
source frequency should be ad justed to 64.5
mc. This method was first suggested to us
hy Frank , K2KVT , and has worked so well
that it has been adopted by most amateur TV
stations (in o ur area), and I expect it will :
eventua lly become the amateur standard.

73, Allen Katz-K2UYH

THE WORLD OF G 3 C O I • • •
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"The chief interest here is miniaturization . . ."
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BY GORDON ELIOT WHITE*

S EVERAL months ago I mentioned in this
column the fact that computers were now
being used to co nvert c.w, signals (Morse) to
teleprinter impulses (Baudot). T here has been
considerable interest among readers in th is
process. Several correspondents have even
written asking information about a ' much
more complex conversion process: voice to
teleprinter. There is one device which has
turned up in surplus for Morse-to-Baudot
translation, the Frederick Electronics 670
computer. There are not going to be more
than a few 670's fou nd in surplus right now,
and even if all which have been produced by
Frederick come on the market, they will
hardly be a co mmon item. Nonetheless, this is
a fascina ting device which I feel is worth a
surplus column treatment. Fig. I is a photo
of the front panel of the 670.

The process of translating c.w. code to
Baudot code is done in a very stra ightforwa rd
way in the 670 by setting the c.w. characters
into a memory device in a binary code which
is then read out acco rd ing to the Baudot code.
This is a relatively simple process, using a
matrix (fig. 2).

The trouble and complexity of Morse to
Baudot conversion arises fi rst in recognition
of the Morse character, which may be sent
by hand at no particular "standard" speed.
Unlike RTfY signa ls which are sent at
rigidly standardized rates, Morse has no set

· 57 16 N. King's Highway. Alexandria Virginia
22303. '

speed. Even machine-sending, while more
consistent, is not standardized. "Fists" vary
widely, spacing may be inconsistent, and
automatic sending varies from. station to
station. How, for example, does the computer
tell a badly sent space between a dot and a
dash from a character space?

Even after the unit " reads" the Morse in­
put, it must handle a considerable difference
between Morse and Baudot codes' character
length and rate. This involves "buffering" or
tempora ry storage of each character d uring
the conversion process.

Too, Morse does not contain information
required in teleprin ter copy for mechanical
functions like carriage return, line feed,
letters-figures shifts, space, etc. These func­
tions must be inserted by the computer at the
appropriate points.

Since Morse may be sent at high speeds,
the input capability must vary widely, and to
avoid "overrunning" the outpu t, high Baudot
speeds must be provided on the output side.
Some models of the 670 offered parrailel
outpu ts which cou ld feed high-speed tape
perforators runni ng at several hundred Baud.
For ordina ry serial readout, speeds of 60, 75,
and 100 words per minute arc provided, in
standard 5-level stop-start RTTY code.

Construction of the 670 is all solid-state,
though the one I have uses no integrated cir­
cuits. It is quite complex, and does not lend
itself to much tinkering. Built on 13 printed .
circuit boa rds, contai ni ng more than 340
transistors and at least as many more diodes,
with many magnetic core units for storage
pu rposes, the 670 is by all odds a sophisti­
cated piece of gear, yet it is mounted in a
small 19-inch cabinet only 5v.. inches high.
To watch it synch up on NSS on 20 kc and
print perfect press copy hour after hour is a
fascinating business. It docs almost as well
on the more crowded amateur bands, where
you can sit back and watch W4 chase a rare

•

•

r -o .0
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Fig. 1-The Fred~rick EI.ectronics Co~po ra t io n Model 6708 computer for translating CW Morse
SIgnals Into Baudot SIgnals for printout on a Teletype machine.
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. Fig. 2- The conversion matrix printed circuit board showing memory cores. Each transistor and
its assorted core represent a single teleprinter character.

•

OX station half a world away.
Of course the F.E.C. 670 was designed

(or one of the military agencies, to monitor
certain "interesting" signals for analysis .. .

F ig. 3 is a block diagram of the 670.
The input of the 670 is designed to handle

a sta ndard RTIY loop of 130 volts. d .c. at
60 mill iamperes. In practice, the c.w. signal
is received as an on/ otT audio tone which is
demodulated in a converter much like a
standard RTIY T.U. which turns frequency
shift to nes into keyed d.c, The keyed 60 rna
loop drives the 670 input rnulti vibrator,
which puts o ut a tone which is transformer­
coupled to the main. low-level, circuitr y of
the 670, thus providiing isolation.

An inp ut filter removes splits and transi­
ents fro m the signal and passes a negative
pulse to the Mark time base for each dot and
dash. and a negati ve pulse to the space time
base for each key-up period in the incoming
c.w. signal.

The Mark time computer samples the in­
coming dot or dash and adjusts the mark
time base output acco rdingly. The space
time base also examines key-up intervals 10
identify them as clem ent. character or word
spaces. These two co mputers adjust the 670
as closely as possible to the speed of the in­
coming Morse signa l.

Though it ma y sound simple. the process

Stuff Bu'
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Fig. 3-Block diagram of the Frederick 670 computer
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Fig . 4 - To ble of Morse to Bina ry to Ba udot conversion in the computer.

is a sophisticated one, involving a se ries of
gates which time the incoming signals to
identify them as dots, dashes, or the three
kinds of space clements. Longer than "nor­
mal" space clements will drive the speed
register down, thus lowering the time base
osci ll ato r frequency, while shorter than " nor­
mal" clements will drive the register up,
raising the time base frequency. This is ac­
complishcd in a six-stage ring counter which
is reset by the tra il ing edge of each space
signal.

From the time computers, the signal passes
into the binary register (fig. 4) where eac h
charac ter is converted to a binary number
and thence into the 5-level Baudot code.

After conversion to Baudot. each charac­
ter passes into the ten-cha racter storage
section and a parallel-to-serial conve rte r
where sequential 7.42 characters are formed.
consisting o f a l-unit sta rt pulse, five code
pulses. a nd a 1.42 unit stop pulse. (A
full and simple eplanat ion of the sta nd­
ard RTrY code and its application to ama­
teur comm unications is presented in detail in
The New R T TY Handbook by Byron H .
Kretzm an W2JPT, available from CQ).

The internal output signal is a low-level
audio pulse which is transformer-coupled to
a bridge rectifier circuit and a pair of high­
voltage transistors which will key an external
60 rna loop.

The full description of operation of the
670 requires 85 pages o f text in the technical
manual. but. fo rtunately m uch of the system
can be treated as severa l "black boxes" whose
precise operation need not be understood in
order to usc the unit. I find that only the out-

See page 110 for New Reader Service

put sec tion has given trouble, a nd by replac­
ing the original 2N698 output transistors with
hefty DTS-4 13 types. that trouble has been
cured. Cheaper 2N3440's would di rectly sub­
st itu te fo r the 2N698's without re-d rilling the
printed ci rc uit hoard and should do as well.

Hookup of the input loop is st raightfor­
ward- onl y two connections need be made,
obse rving polar ity of course. Output too. is
only a pair of leads 10 the 60 rna loop con­
taining the telepri nter. Four output time
bases are provided in the sta nda rd version.
and a stra p from "common" to the desired
speed terminal will select the output speed.
or a four position rotary switch may be con­
nected to a remote panel to allow selection of
any of the available speeds at will.

F ront-panel cont rols on the 670 include
POW ER O N/ OFF, HOLD-OUTP UT, which is mere­
Iy a short ac ross the outpu t loop. a nd ? HOLD­

INP UT-TIM E-B ASE control. In the face of an
extremely noisy ,input signal whic h could
force the time computers rapidly and crone­
ously up and down. the hold switc h applies
12 volts to both of the computer adjusting
ci rcui ts a nd holds them at the last-deter­
mined speed. This act to "hold" a speed while
experienci ng momentary loss of signals as
well.

Some models of the 670 will read a wide
range of signals- l 0 to 50 w.p.m.- without
external adjustment. while special models
offe r a selec tion. in severa l steps, from 3 to
300 w.p.m. When set below the incoming
speed. the unit will sit with its output locked
up for several characters, then. if the speed is
within its rather wide ra nge of automatic
readjustment it will begin to print. If it is
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set 100 high, it will print a series of "T's"
until it has had tim e to synch up on the input.
If the correct speed is set initially, very little
synch t ime is required.

Quick trouble shooting may be done by
stages: if there is no output, i.e, the printer
loop remains locked in Mark, the # 8 board
may be pulled out, putt ing a continuous
"space" on the output. If th is -does not cause
thc printer to run open, there is a problem on
the output board ; probably a shorted output
transistor.

Trouble may be iso lated in the pre-trans­
la tion portion of the unit by using an extender
card to bring the center printed circuit board
out of the cabinet. By momentarily applying
"ground" to a nyone of the transistor collec­
tors around the ed ge of the board. a RTfV
character should be gene ra ted to the output
loop. If it is not, the trouble of course lies
be tween the m atrix board and the output. If a
character is printed, the input stages are at
fault. Another quick check on the input is the
sidetone jack-if no sidctone Morse is heard.
the input connections arc probably at fault .

If you think Morse to Baudot conversion
sounds complex, well voice to Baudot is far
more difficult, in fact to date no really corn ­
plete translation of English language to any
sort of electronic code has yet been accomp­
lished . There arc a lot of people work ing on
it, including Radio Corpora tion of America
and other large companies. Bell Telephone
Laboratories have been working on the pro­
ject fo r many years.

Voice signals arc of course converted to
analog electrica l signals in any 'phone com­
munications system. but thus far the only de­
vice which has been fo und capable of under­
standing the analog signal is a human ear at
the o ther end of th e circuit. Pulse Code Mod­
ulation techniques will convert vo ice to a
se rial digital signa l, but agai n, it must be re­
converted to sound at the output end. Digital
voice signals do give promise of eventual
conversion to, say. Baudot code signals which
could operate a wide range of devices from
a teleprinter to a telephone dial system to a
computer which would select your groceries.

The digital voice signa ls could be run
through a computer where they would be
compared with the d igital " image" of all the
words in the computer's vocabula ry. When
the right word was fou nd to match , trans­
lation circuits not unlike those in the 670
would convert the info rmation into a tele­
printer or other o utput.

94 • CO • June, 1969

Experimental vo ice-to-computer transla­
tors have consisted of a series of filte rs which
split the voice sound into a number of fre­
quencies, plus a series of amplitude-compar­
ing detectors which feed a syllable memory­
recognition computer. The human ear can
distinguish be tween more than 1,500 differ­
ent frequencies, and the car feeds the brain
information via several thousand nerve fibers,
a complexity that even a roomsized compu­
ter would have difficulty managing to dupli­
cate.

Some degree of simplification-reducing the
number of d iscrete freque ncies recognized for
one-have of necessity been introduced in
voice-recognition designs, but this appears
not to seriously limit the ability of a machine
to "read" d istinct speech. What does limit
them is the vocabula ry problem. A Baudot
output has to store only about 60 characters.
Even an illiterate human being has a vocab­
ulary of at least 10.000 words. and to be use­
ful in a technically-oriented world, where
more and more foreign terms must be under­
stood as well as English , your well-rounded
computer should have a vocabulary at least as
large as the Oxford Universal Dictionary's
120,000 words. This would by no means be
exhaustive. A complete computer vocabulary
would contain the 500,000 words of the un­
abridged Oxford English D ictionary plus
several thousand recent technical terms and a
large number of fo reign words. Sentence
structure and grammar would also have to be
programmed in.

Described in "bits", the demand for stor­
age would be astronimical. A six-lette r word
in Baudot code requires 42 bits. plus more
for control functions, or some 30 million bits
fo r a good vocabulary.

Voice translation is being experimented
with now for control of the Apollo moon­
craft, using pre-coded voice recogniti on pat­
tern cards for each Astronaut, but only 14
commands need be recognized, such as "up,"
"down," "stop," etc . The U .S. Post Office is
trying to design a machine to understand zip
codes spo ken by mail sorters.

Though this is an exceedingly complex
field. I would be interested in hearing from
any readers who may have been working in
this area, or think ing about it, as it is one of
the frontiers of the communications art
which we should be aware of. It may not be
out of reach. after all, who would have
thought that a Morse to Baudot converter
would have shown up in surplus? -
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Letle rs Uro", page 11]
the zener would not do much regulating with a
2.7 k series resistor.

I have built a similar bench supply but added
a 2.5 k, 2 watt linear potentiometer across the
zener diode with the base of 0 1 and C::! con­
nected to the variable contac t. This allows the
output to be varied from 0 to max. (1.3 volt less
than the zener voltage). This simple addition
makes a much more useful "bench" supply.

Hope thi s will be useful.
Ray Harland
Escondido. Calif. 92025

Satellite Corp . [jrom page 52]
earth several times a day. W hen successfully
launched. A USTRALIS will become OSCAR V.
to m ark the fi fth successful lau nch in this
se ries of rad io amateur satelli tes. the first of
which was rocketed into space on December
12. 1961.

Membersh ip In AMSAT
U nt il AM SAT ho lds its fi rs t ann ual o rgan­

izational meeting this coming November. t he
following radio amateurs are filling interim
positions on the Board of Directors and arc
ac ting as the key officers of the organization:

Perry Klein. K3JTE- President
Jan King, K8VrR- Executive Vice-President
George Kinal , K2MBU-Vice·President,

En gineering
C. A. Petry. W3AWN-Vice-President.

Operations
Jim Puglise, W3CBJ - Secretary
Dick Mostow, W3YAV-Treasurer
Al\fSAT invites interested radio amateurs

and amateur scientists to participate in its
activit ies. A n invi tation is a lso extended to.
amateu r rad io cl ubs and organ izations to
participate on an affilliated basis. M embership
is open both na tionally and internationally.
Complete m em bership information can be
o btained directly from:

Mem bership Com mittee
AMSAT
P.O. Box 27
W ashingto n. D.C. 20044

There will be m ore news concerning
AM SAT an d Project O SCAR in upcoming
issues o f CQ. •

Propagation [jrom page 75 ]
In sum mary, 15 m eters is expected to be

the op tim um DX band dur ing the daylight
ho u rs of June, with 20 m ete rs optimum dur­
ing the hours o f darkness and the sunrise
pe riod .

V.h .f. Ionospheric Openings
No m ajor me teor showers are forecast for

See page 110 for New Reader Service

FOUND! A NEAT & COMPACT SCOPE XFRMR!
Freed 12691. Spares for DAS loran. Suppll.d a 5"
C·R tu b. , amol. pla t rs .. Mrs. Pri. 105-130 w, 50/60
Hz. Sec ' s. Ins. 5 KV: 1490 and 1100 w, 5 ma; 390-
0·390 I, .1 ; e'ec:trostatlully·shl.rded 6.3 w• •8 ...;
2·Z IJz w, 2 Sec's Ins. I IJz KV: 2-6. 3 w, 6 ...; 5 w,
3 ...: 2 lfz w. 5 A. Sofderln. term inals com. th"' bak. ­
li t. bottom plat• . Cast 5 % " I 5". 7 %" abov. c... . uls.
With dlar ram. New. Cov'l acq . cosl WI ' $35.00.
Shipped onI, by collect Rail EI. FOB los Anl . I6I2.95

JUNE SPECIAL TEKTRONIX # 545 SCOPE:
J U ~ I to ...e if anrone rn dl our .dl . . • bel:au.e If
r ou do. you un't pat. Ihil up! # SU i. DC 10 30
MHz Il '" with ulibllied variable sweep delly .•.
lake note all you who work wllh pube,! Included
will he I dual-trace 2$ Mlb plu, ln and a 30 MH,
l ingle · lrace plu ll ln •. .TU'O plu, in, ! A, rece ived from
a lar, e prime Contractor, a, i , _ _._.._ 595,00
If we put II thru _ ebep for :'iBS·trat eable ...Ub.
_fle r complete oyerhaul. Includin, plugl ·lnt. 750.00
FAIRCHILD SOLID-STATE SCOPES a ll w/dual.u...e
plu,iDI 25 &- SO me , w/delayed tfme-bese plu, ln••
w/bookt. w/ re.. e nt ;'I;BS·tnceable calib.
100% ,ttd . Low .. 825.00
WE PROBABLY HAVE THE 8EST INVENTORY OF G"'IOD
LAB TEST EQUIPMENT IN THE COUNTRY. BUT PLEASE
00 HOT ASK FOR CATALOG! "'SK FOR SPECIFIC
ITEMS OR KINOS OF IT£MS YOU HEEDl WE ALSO
BUYI WHAT DO YOU HAVE?

R. E. GOODHEART CO. INC.
&o x 12 20 . CQ. a.••r1y Hill s. Calif. 902 13

Phones: "'rea 213, otflce272·5707. missal_ 275-5342

J une, a nd very little auroral activity is ex­
pected. C heck the " Last Minute Forecast"
a ppearing at the beginni ng of th is column.
since whatever auroral p ropagation possible
on the v.h.f, bands is likely to occur on those
dates forecast to be below normal or
d isturbed.

Sporadic-E io nization is expected to reach
a nea r-seasonal peak during J u ne , resulting
in very frequent sho rt-skip openings o n 10
m ete rs , n umero us 6 m eter openings. and an
occasional opening on 2 m eters.

[Continued on page 98]
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HORIZON V I
2,000 WATT P.E.P. SIX-METER LINEAR AMPLIFIER

• Two E(MAC 3-500Z Triodes in Class
"B" Grounded Grid

• Separate Heavy Duty Solid State
Power Supply

• Adjustable " ALC" Network
• Exciter Feedthrough
• Relat ive Output Indicator
.50·54 MHz
• Ruggedly Built For Continuous

Operat ion
$595.00 amateur net

with Power Supply

AT LAST-THE BIG ONE FOR " SIX"
• TALK POWER •

The old saying " You get what you pay for
applies to speech processing. too! The
AUTOLEVEL VOLUME COMPRESSOR
will turn every penny of your $87.50 into
pure Talk Power. Expert hobbyists in any
field know that getting the best perform­
ance depends upon using the best in
equipment. and the AUTOLEVEL is the
finest speech processing device avail­
able-at ANY price!

$87.50 amateur net

• New FET Six-Meter Converter •
The HORIZON VI 50MHz F.E.T. Receiv­
ing Converter provides excellent per­
formance at a moderate price. It features
its own bui lt -in power supp ly. and offers
high reject ion of Channel 2 TV. The dual
gate MOS FET trans istor mixer gives the
HORIZON VI high immunity to cross­
modulat ion and overload. and its hand­
some styling makes it an attractive addi­
tion to any Ham stat ion.

•.. ....
Il '-I-!oRlzON m.....' .

,0' . ' " . . ....

/"I .... . . <If
h "*-!..,,..., ....., _.,

COMING SOON! "DX·2000·L"
Raytrack Company's NEW2KWP.E.P. low- Band linear Amplifier for 80-100 Meters!

All these fine products are available through your local dealer.

L::J. .J=:.. 1t'J S 3498 East Fulton Street , Columbus. Ohio 43227
nRr;RRC" TELEPHONE 614/237·2630

..... ,o.". ~.>#t -eo"'." r ~f1IJ
,... . t <~ ..~.. ;. - ¥ -r~¥ (j'

I
l
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Model 28

$19.95

ElECTRICAL
GaIn 14 Sdb
Fronl -Io-Back Raila 25·3Odb
MaxImum POWl' l lnpul I KW
VSWR tat resona nce ) 1 5 I
t-oceoeoce . 52 Ohms
UOI -d"l!'cliOna l Pa ttern

Hy-Gain's - 8-Element
SPECIfiCATIONS

MECHANICAL
Longest Eleme nt 3 6·'
Boom l ength _.. " 14'
Turning Rad ius.. , 7'6 "
Wind LOCld at 8 0 MPH .. , 20.7 los .
Maximum Wmd Survw al. lOO MPH
Net Weight , 7 lbs.
Masl Drameter . J1. " lo l~" 00
Boom Oiam("ler ... . .., 1

'
. " 0 0

Order No. 34 1

• New " My·g"· Yr.ps

• Up 10 9.5db Forw.ull Gain
• 25db Front-Io-Back Ratio
• SWA Len Tbn 1.5:I on all Bands

• hkes Mu imum ~Ial Power$164.95

ALL NEW ,--A'q.qai n
'-

6-Element SUPER THUNDERBIRD DX
ModelTH6DXX

Hy-Gain's
NEW, IMPROVED , SUPER

3-Element THUNDERBIRD Model TH3Mk3

Hy-Gain's
FABULOUS THUNDERBIRD JUNIOR

Model TH3JR
• Up to 8db Forward Ga," • 25db Front-lo-Back Rallo

• Takes up to 300 Watts AM; 600 Watts P.E.P.

• Rotates with Heavy Duty TV Rotator

• Turning Radius 14 .3 ft .

• New " Hf ·Q" Traps • Up to edb forward Gain • 25db Front·l o·Back RallO
I lt- l l ~ .. r~ "u l~llI ndl n lt" po;rfo r m a n...• on 10 . 15 and 2U m..t ...... s,.p" tll t.P lind mlltch.-d " Hy -Q '·
Tr llp!< (Hr ....cb hllnd F.....t~ "1 1th 52 oh m coax Hy .G a in 8<.>la ~l a lch pr~...n l s lIIpt'nod 1m­
plod ........ ", hlch pro~l~ mOMt ~ffi(", p n t :I ba nd malch,n lo: a nd provld~ OC ,Il:n.und lo pllml­
no. lt· prt'<'lplt a Uo n « eue ~ulllnll In maXimum r i B ra l lo. S WR I<"SB than 2:I ..t r pson .. ncp
o n a ll band " M« h llnlca lly supt' r io r construcncn fea t urps lapt' r s "' '',Il:tod ..lotltod t ub ln ,ll:
a llo"" n j( pa"y IIdJu" t nwnt a nd JWrm I tt l nil la ' Ilpr d la meter ", hp", ,t m u n l,,_H a s hpavy t> It -

,h" ' "m'0 m''''',mp $132.95
Order No 388 Order No 221 $89.95

Order No. 242

$14.95

SPECIFICATIONSHy-Gain TRIBANOER BALUN
Model BN-B6 ElECTRICAL

GalO
Front -Io-Back Ral lO
Ma..mum Power Inpo t

VSWR lal rew nanc t l
Impedanc e

MECHANICAL
Longest [ Iement
Boom l en gth
Tu,n.ng RadIus
WlIld l oad AlSO MPH
Max,m um W.nd SurvIval
Net Welllht
Mast D,amf' t f"

Model TH3Mk3
8db
'5db

1 KW. AM

l ess thall 2:1
52 ohms

27 11
14 11

15.7 11 ,
103lbs
100 MPH
36 Ibs

I ~4 - ' 10 2 l,7H

Mod el TH3JR
8db
' 5db

300 Walls AM ;
600 Walls PEP
len than 2:I

52 ohms

24 2 It
12 u.

14,3 11 _
851bs ,
SO MPH
21 tbs_

1'4 toP'."

Model TH2Mk3
s.see

15·2Odb
I KW. AM

less than 2: I
52 Ohms

27.3 It
6 tt .

14_3 II.
941bs

100 MPH
231bs

n. ·· to 2 .".'

ARROW0ELECTRONICS. INC.
4 900 Rte . 110. Farmingda le. N,Y_

J ;~ Myrt le 4-6822

• ~ 7 Chambers SI , NY " NY
:':2 Di gby 9 ·1411

• 525 Jencbc Tpkf _ Moneola. NY • 18 Isaac Sl.. Norwa lk , Conn,
516 - Pioneer 2-2290 203 - 838 ·4877

. 225 Rte_46, Totowa, N,J.
10I . 156-8555
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Propagation [from page 95]

Long periods of 10 meter short-skip open­
ings, between distances of approximately 400
and 1300 miles, are expected to occur almost
daily. Six meter openings, between distances
of approximatel y 750 and 1300 miles are
likely to occur during most days of the month.
During periods of intense and widespread
sporadic-E ionization, "two-hop" openings
up to approximately 2400 miles may also be
possible on both 10 and 6 meters. An occas­
ional 2 meter short-skip opening may also be
possible during periods of intense sporadic-E
ionization, between distances of approxi­
mately 1200 to 1400 miles. Here's a tip that
has worked out well for predicting 6 and 2
meter short-skip openings. Observe the min­
imum skip distance on 10 meters. When it's
down to about 450 miles, check 6 meters.
Chances are that 6 will be open in the same
direct ion. When the 10 meter short-skip dis­
tance is down to about 200 miles, or the skip
on 6 meters is less than 450 miles, check the
2 meter band for a possible opening.

Sunspot Cycle
The Swiss Federal Solar Observatory, the

world's official keeper of the sunspot records,
reports a monthly mean sunspot number of
139 for March, 1969. During March, day-to­
day sunspot activity was more intense than
at any other time during the present cycle.

.The mean sunspot number reported for
March result s in a 12-month running
smoothed sunspot number of 107 centered
on September, 1968. The sunspot cycle is
based upon these smoothed sunspot numbers.
A smoothed sunspot number of 99 is pre­
dicted for June, 1969, as the present cycle
decl ines slowly from its maximum intensity.

73, George, W3ASK

Announcements [from page 12)

New York area. Broadcast at 11: 15 A.M . over
WHCU-AM and again at 7:30 P .M. over WHCU­
FM in Ithaca, the show features David Flinn,
W2CFP. and other "guest Sta rs" from the world
of amateur radio. Topics to be covered in the
series range from basic information on licensing
for the newcomer bitten by the bug, through
explanations fo r the benefit of the general public
on what amateur radio is and does. to news of
interest to the already licensed "ham:'

Plans a re underway to make the series of pro-­
grams available to other radio stations through­
out the country. Anyone interested in thi s latter
idea is invited to contact Mr. Flinn at 10 Graham
Road West, Ithaca, N. Y. 14850, phone (607)
273-9333 for more information. _

98 • CO • June, 19 69

Contest Calendar [from page 84]

Its open to U.S. and Canada working Ber­
muda only. All bands are now available, 3.5
thru 28 mc but operation is limited to single
operator only.

Exchange: W /Ks and VE/VOs will give
a RSI RST report. The VP9's will include
their Parish.

Scor ing: Each completed QSO is worth 3
points. The multiplier is determined by the
number of Parishes worked on each band.
(max. of 9 per band) Final score, total QSO
points times the sum of the multiplier from
each band.
Award~: Certificates to the to p score r in

each U.S. and Ca nadian call a rea. The "Top
Banana" in each contest is expected to pick
up his award in Bermuda. The Society will
provide transpo rtation and accomodations fo r
a week's stay, for the winner and a fr iend of
his choice. Wow! How about that.

Log.. Keep all times in GMT. Check for
duplicates and correct scoring. Your name
and address in BLOCK LETTERS and in­
clude a signed declaration that all rules and
regulations have been observed. Logs must
be received by the Radio Society of Bermuda
P.O. Box 275 , Hamilton, Bermuda no later
than August 15th .

P ur ishes a n d e hhr-e vl nttons
Devonshire- DEV, Hamilton-HAM, Paget­
PAG, Pembroke-PEM , Sand ys-SAN ,
Smiths-SMI, Southampton-SOU, St. George
- G EO, Warwick-WAR.

New Hampshire QSO Party
Starts: 1700 m IT Saturday, July 26

Ends: 2300 GMT Sunday, July 27
This party has been revived by the Bow

Radio Association afte r an absence of three
years.

There a re no po wer or time restrictions
and the same sta tion may be worked once
on each band and mode.

Exchange:QSO nr., RS/ RST and QTH.
County for N.H .• state. pro vince or country
for others.

Scoring: For N.H., total QSOs times a
multiplier determined by the states, provinces
and countries worked. (N.H. may work other
in state sta tions)

Others: Total QSOs times N.H. counties
worked. (max. of 10)

Frequencies: CW-3680, 7080, 14080,
21 080, 28080. SSB-3950, 7250, 14250, 213­
50,28550. RTTY-36 1O, 7040, 14090,210­
90. VHF- 50.4, 145.4, and Novice freq.

See page 110 for New Reader Service
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(De & Intemationel Electronic SJ~tt'm.... Inc.

280 ARAiloN AVENUE, CORAL GABLES, FLORIDA 33134
Cable "INTEL" 305-444·6207 Export orders our specialty

IfI
260

LIKE NEW
RECONDITIONED

TRADE IN . EQUIPMENT

& LABOR GUARANTEE

The

30 DAYS PARTS

-AC and DC SUPPLIES
BUILT IN!

-5 BANDS

-260 WATTS
_ $39500

HUTH: KNIGHT: SWAN: tHQU£: DRAKE: Comm, VFO $39.00
QC. IA $ 79.00 TA·I 06 350 .. Comm.IC·100T SS8 2-8 $179 00 GSB·l01 189 00
HG- IO S 29.00 ..., VFO $109,00 117l(C $325.00 Xmil:. 1C-7OOR~. [leo:
58-300 $219.00 IU OOA , 4900 "jOC _ ,22 !C700 poooer 722 Vro $2H IO 1tAUlCRAn'ERS:
S8- lIOA .'.0. S 99.00 suppIr $29900 $X 117 $175.00

. /HP·23 1319,00 lMHE ~,nl/HI£:E' . , 1.tC :, o~ .. S . 5 OC ClNTRAl GAlAXY: SX:IIO S 7900$al.... S 3900 - .., I1TlC4: ~ Y wI N; sx 9
HO- IO S 45 00 VFO , st,Ol) 650...clVfO $8900 [UCI .......1CS: &"'1 L.,. $339 00 HTl: S 6 .00
HW 20 (N6fM Hf -.CV, Io-A U 9 00 o.l yMlt II _ /N; $225.00
~) ' 139 ,00 . , Mc $59 00 TEST [ fr'JlI"MEHT: 111 1.11 ·2 s.-S.OO .. $p.r. ' S359 00 $X-liS $3049,00

Vtll'-I HATtOfoIAl.: !G--'2 R CUGG: IN-I S . 9 00 SR-400
CS--) U 29 00 NCX!i Tt~~9,OO 99'_ $79,00 NOl· 1 S 15,00 ~/~-26 $599,00

sa·IOO . / HlCK.... 1395.00 e»>«itor COUJNS: ~T $289 00 N::. 1 11 9 00
wIN;; $369.00 NCX·5Ol) <;Me.... S 700 KWW·2 _fW-'fn -.

S8-620 S 8900 _ lAC 1189 00 HP-l Hanic..tt.r . Q-Mult. $625.00 GONS£T: HAMMAltlUND:
JOHN$OH: NCX-200 IowvollllP 325-3 SS2S.00 G-nA HQ- 145C $189,00
Md chbo. 275 wI N:. $l09 00 WPP~ S4!H lO 5 16F·2 $ 11 5,00 _ / AC·DC S69 00 H( ·IlOC S 9900

_ / lrwJ. S59 00 RY[: [ .M.C. tube 325·3 G-66B3/ way HQ. 17OC
MYentu... S2.. oo 08·22'" S19.OO tnl... $15.00 _ / 516F.2 S595.OO tuppty 169 00 w/SpMk... Sl39.oo

HIGHEST TRADES! NO ONE ANYWHERE will beat our dea l !
We w ill TOP any advert ised or wri tten offer from any other dealer.
We trade on both new and used equipment and we service what
we sell. Instant cred it on both new and used equ ipment . Genera l
Electr ic revolving charge and Master Card Cred it.

AMATEUR -WHOLESALE ELECTRONICS
A DIVISION OF

See page 110 for New Reader Service June, 1969 - CQ - 99
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Pilot Light lIrolll page 321

transformer whose seco ndary supplied 2.5 v ,
at 10 amps. center-tapped . One half of the
secondarv was connected in series with the•
heater. If the heater drew as much as 10
amps. the voltage drop would have been only
1.25 volt. easily to lerable in a 120 volt system.
An Ornni-G low pilot lamp connected across
the primary served as the indicator. The re
was pract ically no power dissipated by th e
series wi nding in th is arrangement. as the
load it presented was mostlyreactive. Tests
showed that as little as 2 amps load would
supply enough voltage to light the lamp. -

Awurds: Certificates to the two highest
scorers in each New H amshire county. and
the top scorer in each state. province and
country. A cup to the over-all winner.

Mailing deadline is August 6th and logs go
to: Sam Colby, WAI CB P. R F D # 3. South
Bow Road. Concord. N .H . 0330 1

Editor's Notes
The bands were really buzzi ng during our

recent WPX SSB Contest. Many stations were
heard sending four figure contact numbers
during the second day of the contest. so some
record breaking scores are expected. The
Brazi lians had everybody confused with a
series of new prefixes they were using. It
seems they were given specia l permission to
use PT. P U. PQ and etc. instead of th e con­
ventiona l PY durin g the contes t. The prefix
hunters must have had a fie ld day.

Only recently discovered that the USSR
boys were also holding a phone contest on this
week-end however very little evidence of this
activity was heard.

As I mentioned last month. it was impos­
sible to announce the results of our \v\V
Phone Contest of last October. in this issue.
The dock strike really loused up th e incoming
surface mail. However the Phone results wil l
be in the next issue.

A new recently rev ised I.A.R.C. C P R Zone
list is now avai lable. A s.a.s.e. to me or CQ
will get you a copy.

We arc holding th e following certificates.
winners in the 1967 World Wide Contest.
for lack of address. G~I3SVK. HA2l\1l\1.
JA4BJO. LZZKRS. LZZR F. OX3Z0. Y0 3­
Zl\1. ZD5l\1. 7X\IA H. 9X5SA. Anyone
knowing the lates t QTH of any of the above
stations can do them a big service by for­
warding it to me.

73 fo r now. F rank . W IWY

CLOCK

Over 290.000 QTHs in
the U.S. edition $6.95

Over 140.000 QTHs in
the OX edition $4.95

NEW EDITION EVERY,
MARCH 1 - SEPY. 1

JU NE 1 - DEC. 1

GET YOUR NEW
ISSUES NOW!

I ' RADIO AMATEUR 116 k
~

ca 00 INC.

• Dept. C. 925Sherwood Drive
lake Bluff. III 60044

WRiTEFOi
· FiEE
BiOCHUiEI

These valuable EXTRA features included in both editions!
• QSl Manal ers Around th e • Radio Amateurs' Prefius
• Worldl by Countries!
• Census 0' Rad io Amateurs • A.R.R.L. Phonetic Alphabet!

throuCtloul the world ! • Wh ere To Buy'
• Radio Amateurs' License C t C' ere " . ,Class! - rea II ear '" IS.
'~ wo r ld Prel ix Map! • Inte rftOl t i~niI,1 Postal
• International Rad io Information.

Amateur Prefil U • Plus much more!
See your favorite dealer or order direct (add 25¢ for N illnl
in U.S., Possessions & Canada . Elsewhere add~).

-

The NEW

TYMETER
c

"Time al a Glance"
Mad e in U.S.A.
#1QO.24HY.

$15
Walnut or ebon y pIa••
tic CClI. , H4", W7~/4 " ,
D." . 3 lb•. nov 60
cy. A.C. GUClrClnl..d
1 year,

Made in U.S.A.

•



AM ECO U FO ·621
V FO f o r 6 , 2 and 1% me te rs.
Tra nsi sto r i zed osci lla to r plus
b ui t t -in zener d iode regu lat ed
power sup p ly gives h ighest st a­
bit i tv . Id eal m atch for A m eco
TX-6 2 and o th er V H F tran s­
m itt e rs .
Wired and tes ted ... $59.95

. $10.50

. S 7.95

• •
~

AMECO CODE PRACTIC E
OSCILLATOR AND MONITOR

A co m b inat io n co de practice osci­
lla to r and CW Mon itor . (N o con­
nect io ns to t ra nsmi tt er required. l
Transistori zed . Ha s built -is spea k­
er, tone co n trol and headphone
jack .
Model OKK. Kit {less batteries!

.. ...... . ... . S 9.95
Mod~ OM, wired a nd tested , (less
batteries) $ 15 .20
Sumter unit , but WItho u t CW A F \_..::::;::;::;::;_
Mon i tor Fea ture .
Model OCPK. Kit (less batte ries)
Mod~ OCP. wired and tested. (less
battertesl • • • • • • • • • • • • •

Jr . Co d e Cou rse l l 00 series) .
Sr . Cod e Co urse f 10 1 seri es) .
A dv . Cod e Cou rse ( 10 3 senes!
E)( tra Cod e Co urse ( ' 04 ser ies!

AMECO COD E PR ACTI CE RECORD SETS
Fastest . simplest way to tea rn co d e. Available In 33
1/3 or 4 5 rpm records. Samp le F CC·type exams
incl uded fo r ham and co m m erc ial l icenses.

33 1/ 3 4 5
. $3.95 54 .95

7.50 8.50
3.95 3.95

... 3.9 5

_.,-. -... ~-

.Ji .

• • •-. -
•

C>

•• .. .
• • •

AMECO TX-62 TRANSMITTER
tn response to the demand for an inexpensive,
co m pac t VHF transmi tter , Ameco has b ro ught ou t
i ts 2 and 6 meter t ransmitter . There's no o t her
transm itter like It o n the market. 75 watts inp ut.
phone and CWo Bu ilt -in so l id sta te power su pply .
Broad ba nded ci rc u i ts make tuning easy . Uses inex­
pens ive cr ys tals o r ex ternal VFO .
Wired and tested S 149.95

.--- I
• •

~ I

.,

- AMECO NUVISTOR CONVERTERS
FOR 50, 144 and 2 20 Me.
HIGH GAIN, LOW NOI SE
Del uxe li ne o f Ameco V H F
Conver ters uses th ree R CA

Nu vistors t o obtai n an ex -

}
t r em etv low noise f ig-

. u re and h igh, -
" ' ."", gain . A gam co n -

t rol IS included
to red uce the
gain i f necessary .
T here co nvert er s
do N O T becom e
obsole te w hen
t he receiver IS
changed .

Model eN-SOW'. CN-l44W or CN-22OVV wi red . (spe -
cify IF) . . $49.95
Model CN-SOK . CN·l44K o r CN·2 20K in k it form.
(specify IF' " , . 5 34.95
PS· 1 Power Su p ply. Wired and tested ., . $1 2.50

ARROW{'ELECTRONICS, INC.
•

• 900 Rte . llO. Farm ingda le, N.Y.
516 Myrtle 4-6822

, . 97 Chambers 51 " N.Y.. N.Y.
212 - Oigby 9-44 11

. 525 Jericho Tpkf . Mineola. N.Y. • 18 Isaac SI ., Norwalk, Conn.
-, 516 . PIoneer 2-2290 203 . 838-4811

• 225 Rte. 46. Totowa,·N.J.
10 I . 15&.'1555
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OX [from page 73]
aSL Information Correction

In the A pril OX Column we erroneously
listed K6KA as the QSL Manage r for V K9­
KA. K 6KA is the QSL Manager for V K9AK,
Norfolk Island . QSLs for V K9KA go directly
to him.

aSL Information
AI'2AII- Via W8QWL.
AIJ5CP- Tiger Amateur Radio Club, c/ o Dacca

Signals, Dacca 6, Pakistan.
Cllr,LF-To W3H N K.
CTi OF-c/o WA3H UP, 105 June Drive, Camp

Hill,Pa. 1701 1.
III..lFS- To W8IM Z.
EL8J - Via LA60J, P. O. Box 6, Blom sterdalen,

Norway.
FII8XX-To F2MO, Michel Dort, Maison Helda,

64 St. Pierre d'lrube, P. P. France.
FII8ZZ-c/o F8US, 28 rue des Poilus, 78 Mes-

nille Toi, France.
F3KW, F5CZ, & FI\FZ- Via WB2QXX.
FI\IIW- To KlIMP.
DI7WO-c/ o WB2SSK.
FY7YII-Via VE3BYN, J. K. Ritchie, 449 Dove­

wood Drive, Ni agara Falls. Ontario.
GC3U~IL-To G 3UML, 95 Collinwood Gdns.,

Clayhall, liford, Essex, England.
GII6UW-c/o D.O.T.M., Box 7388, Newark,

N.J. 07107.
1I ,\5KIII' & IIA 5KIIX- Central Radio Club,

P.O. Box 214, Budapest 5, Hungary.
IIK \\TU- Via HK3RQ.
IIS31111- To VE3DLC.
KC6I1W- c/ o WA3H UP.
KC6I1Y-Via WB9ALM.
KC6CS- To l\1ilton Bennett , c/ o Peace Corps,

Truk, Caroline Islands 96942.
KG6IG-c/ o K8WXV.
IIY3SJ - Via WB2ETI.
K\\'6EJ- To W2CTN.
~II'·tTCQ-J . Hammond, S Polbroc Place, Kirk­

connel, Sanquhar, Dumfriesshire, Eng.
~II'·ITJK-c/o DL7JK, Ampfingerstr. 35, 8

Muenchen 8, Germany.
OE2 Z0;\- Via W8IMZ.
OESIIGI~P.O. Box 567, Metropolis, II. 62960.
OK5I1U- To OK3BU.
l'A9l F-c/ o W8IMZ.
l'nlEI'- Via PYIMB
C RW, SM7DQC, and SM5EAC . 'Morokulia'
SK9WL-To SM7CRW, P.O. Box 24, 560 12

Waggeryd, Sweden Send 3 IRe 's for .return
via the bureau, 4 IRe 's for surface mall, and
5 IRe 's for air mail.)

SVI\WA, WI, W~IM, WN, WOO- c/ o K3EUR.
TA2E-Via VE3ABF.
TJ IAQ- Jorge Bernal, HK3H R, Apartado Acreo

9032 1, Bogota 8, Columbia.
TI.8GL- To VE2DCY, 8900 Lacordaire, St.

Leonard de Port Maurice, Quebec.
1'T8.\ F-c/ o Jean Fremon, P.O. Box 444, Fort

Lamy, Chad.
UI'2KllC-Via W3YI.
VK2llIlJ/YK9 - To W4WS.
VKllKJ-c/ o W4HJE.
VK \IWII - Via Operations Officer, USCG South

Wind , c/o FPO, N.Y. 0950 1.
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VP2AW- To W9FIU, 1707 W. Clark St., Cham­
paign, Illinois.

VI'2VY-Lester Scott, Box 2923, St. Thomas,
V.1. 0080 1.

VQ9A/ A-c/o W4ECI, 3101 Fourth Ave. , South,
Birmingham, Ala. 35233.

VHIl~Via Gary Stilwell, 7164 Rock Ledge
Terr.. Canoga Park, Calif. 91304.

YS5PII-c/ o DLJRK, P.O. Box 262, 895 Kauf­
beuren, Germany.

VS6DO- To VS6AL, 148 Waterloo Road, Kow­
loon Tong, Hong Kong.

WA4PUC/IIS- To WA4PUC.
WIl2VKII /KG6- John Dobson, 603-34th. SI.,

Vienna, W. Va. 26101.
W81~IZ/LX-c/o W8IM Z.
YA2I1WI- Via W9FLJ , 627 E. Main St., Bar-

rington, Illinois.
YII\IAR-P.O. Box 276 1, Djarkata, Indonesia.
YV\IAA-c/ o vv Bureau.
ZA] AM- P.O. Box 29, Tirana, Albania.
ZDlA-Via W4ECI.
ZS3AW-To DI3KR.
ZS3 IlS-c/ o WB2RLK, 1603 Berkley Ave.,

Beachwood. N.J. 08722.
3A2CU-Via DU FT.
lAllEJ - To DKIKH.
·l S7DA-c/o W6FJ .
5AITA-Via G3 HCT, J. Bazley, Ullenhall,

Solihull. Warwicks., England .
5A3TX-To WA3HUP.
5 118CJ -c/ o WAI\RZB.
(,W/ W4I11' () -Via W4ECI.
7I' 8AII-P.0 . Box 389, Maseru, Lesotho.
7P8AR-P.O. Box 194, Maseru, Lesotho .
71'8YL-P.0 . Box 194, Maseru, Lesotho (XYL

of 7P8AR).
81'6AV- To W40PM.

73, John, K411F

Award s [from page 87J

Center Amateur Radio Society (SCA RS) to
contacts made during each manned Apollo
Space Mission. A QSL sent to the club, WB­
41CJ, P.O. Box 21 073, Kennedy Space Cen­
ter, Florida 3281 5 along with 4 o r 5 stam ps
to help the club meet expenses, a re a ll that is
required. The club presently opera tes on
3975, 7275, 14340 and 21340 s.s.b. with
dipoles, and o n the 15 meter Novice band.
Operation begins at the time of the Saturn V
space booster lift-off and continues until the
members arc exhausted (about 8-10 hours) .
Keep up with the Apollo lau nch dates to
obtain the QSO and certificate .
The South Dakota Counties Award: South
D akota has been one of the few states not
offering a "Worked All Counties Award" but
the Sioux F alls Amateur Radio Club has
changed this situa tion! The South D akota
Cou nt ies A ward is issued for 2 way radio
communications with stations in different
counties in South Dakota. The AWARD is
offered in three classes: I st fi gure U.S. &

See page 110 for New Reader Service



ASBURY PARK.

HEW JERSEY 07712, U.S."'.

Communication

I rei":OonnoriolSlSIEWS
Slf~C( 1911

elrex_
PREFERRED AND SPECIFIED WDRLD·WIDE BY
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS
Don' t settl e for anything less than the Veft best ! Use re trex ccmmunlca ­
trcn products - for long lasti ng optimum performance and va lue!
FREE . . . Tech data and pr icing catalogs describing off-the-shelf and cus­
tom-built ante nnas, systems, " Inverted-vee kits "~, towers, mono-poles
and ratable " Berthas",
For comme rcia l and mi litary app lica tions write for CM69 •• • for amate ur
app lica tio ns write for Pl69.

I

The performance lin e . . .
with a material difference!

• •

.•:.- .".._. .-
........... .

•

17ft
$34.95 ppd

check or m .o.
send for info

SDA·IOO
SOLID STATE

DECADE AMPLIFIER
• This versatile new unit conve rts

your own YOM, VTVM. or FET·
VM into a sens it ive aud io and
I. F. millivoltmeter. .::::.

• It can also be used as 8 wide- - - ...
band, low noise pre·am p f or
osci l loscopes.

• Ma ximum l ain X100
• Input Im pedance 1.11 mel
• Output Impedance 100 ohm s
• Freq. ReSpOnse 10hz to 1mhz
• Sil icon FET and transist ors
• Epoxy PC board. ba kelite case
• Internal battery. shielded

SYNTELEX
Dept. C Q • 39 Lucille Av e., Dumont. N. J . 07628

I

~!
CRYSTALS

RADIO OFFICER
TRAINEES

A l im it ed number of openings are available to
men w illing t o trai n for t he int erest ing and wen­
pa id caree r of Ma r ine Rad io Officer aboard U. S.
Flag merchant vessels. An F.C.C. 1st o r 2nd Class
Com mercial Rad iotel egra ph l icense is requ ired.
These o penings w i ll be part icula rl y appea ling t o
yo unger men who have com plet ed t heir m ilita ry
o bligations . Write t o The Rad io Officers ' Un ion ,
Room 131 5 . 225 West 34 th St ree t. New Yo rk.
N.Y. 10001.

· .. . through either o f these anten na noise b rid ge units, which prov ide
a c c u ra t e a nd fast t estin g o f antennas and feed lines at a reasonable cost.

Model TE 7·01
• Anlenna No ise Bridge
• Range - 1 to 100 MHz
• RCA Tip Jacks
• Resistance Testing:

0 - 100 ohms
$24.95

Fea t ures Applicable to Both Mod els:
• Test antenna for bot h resonant freq uency and impedance.
• Replac e VSWR bridg es o r ot her ant enna test equipment.
• Opt imum perform ance through al ignment and t est of

m obile o r f ixed station antennas.
• Test beams. whips. dipol es. q uads. or com plet e tuner

systems.

Applications da ta and operatlng Ins fructlons Inc luded. For
descriptive fiferafure wr ite :

Model TE ]-02
• Extended Ra nge Antenna

Noise Bridge
• Range - 1 to 300 MHz
• BNC Connectbrs
• Resistance Testing -

o to in f inity. calibra ted
25·100 ohms

$34.95

omega-: .ystem.
incorporated

•
:lOO nFlJlACf: VlUJUJf • 1I1CKA1'10l10H . n x.o.s 1_ • 4' '' ' n.~ , ,,
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Canada, 2nd figure fo r O X including KH6 &
KL7. Basic or Class C-25/ 15; Class B-50130
and Class A-67/ 67. T he usu al rules of ~IER,

T C R and AOMB/ M apply. T he fcc for the
basic award is $ 1.00 and C lass B & A 10c and
a s.a.s.e, Or 1 IRC. Send GCR list containing
statio n and county wo rked and dat e. Other
info rmat ion such as band and mode should
be listed if such an endorsement is desired.
T here is no time limit fo r the contacts. T he
award is also ava ilable to SW Ls and is free to
B/P . Send to custodian : Ed . Eastwold, WA ­
\ISBR, 1204 Laurie Dri ve, Sioux Falls. South
D ako ta 57 103. Ed plans to do much mobil ­
ing this summer and promises to visit all
South Dakota counties!

Note s
Ma ny thanks to Pau l. W4YWX for that

photograph of the 14 County H unters taken
in J ackson, M ississippi March 8. 1969. They
arc all very active o n the Independent Cou nty
H unter Net and I've had the pleasure of QSOs
with. a nd Q SLs fro m ALL!

Sorry. short of space. but do write and le t
me know- How was your month? 73. Ed..
W2G T .

Apollo Converter Ilrolll page 21 J

converter r. f. and mixer output coil, using
the i.f. receiver S meter as an added aid.

A ft er the signal alig nment is comple ted. a
diode no ise generator may be used for ge tti ng
the ci rcu its to uched up for best n .f. The over­
coupled r.f. circuits have to be tuned back
a nd fo rth for final best results o n both r.f.
channels. Lack of r.I. oscillation. a noise
figure in the Z to 3 db range. and good gai n
all add up to an evening's work o n the align.
ment o f the r.f. ci rcui ts.

If more modern transistors arc used in the
oscillato r chain (a n it of 700 or higher. and
life o f much higher values than tha t of the
2N706 o r 8). the series trap ci rcuits could
probably be eli minated . It seemed more
economical to usc the low priced surplus
2N70G types with the added trap circui ts to
get the required amount o f osci ll ator injec­
tion to the f.e .t, mixer. The o ne or two vo lts
o f r.f. injection isn't always obta inable with­
o ut some effo rt or expense.

The converter draws about 15 rna o n the
average from a 9 volt batte ry, It was also
tested with a 12 volt supply and no cha nges
were needed in the tuning adjustments. The
oscillator injection. however. seemed to be a
little high with a 12 vo lt power supply. •

104 • CQ • June, 19/>9

Spider In Th e Sky Urom page 601

v.h .f. ranging tone input is made up of two
acquistio n tone signals and one track tone
sign al. Accurate rangi ng is accomplished
when the track tone signa l fro m the C M is
received and re-transmitted from the LM .

Antennas
The S-band steerable ante nna (fig. 6) is a

26-inch diameter parabolic reflector with a
poinl sou rce feed that consists of a pair of
cross-sleeved dipoles over a ground plane.
Primar ily th is antenna provides deep-space
voice and telemetry communications and
deep-space tracking and ranging. This radia­
tor functions over 174 0 azimuth and 3300

elevation co verage and can be o perated man­
uall y o r a utomatica lly. Initial positio ning is
done manuall y to o rient the steerable antenna
within ± 12.5 0 (capture angle) o f the line-of­
sight signal received from the earth . Once the
antenna is positioned withi n the capture
angle. it can operate in the automatic mode
within the limi ts o f its gimbal mo unt.

In fl igh t. two om ni-di rec tional S-band a n­
tennas can be used; one fo rward. o ne aft o n
the LM. T he radiators are right-hand polar­
ized hel icals Ihat collective ly cover 90 % of
the sphe re a t - 3 db o r better. As mentioned
earlier there is a lso an e rectable 10-foot para­
bo lic surface reflector that is unsto wcd from a
side compartmen t o f the decen t stage after
land ing.

The two v.h.t. in- fl ight antennas arc also
omni-directional. right-hand circularly polar­
ized radiators. An 8-inch co nical monopole
wiht 12-inch radials is used between the L M
and the spacemen equipped with the P LSS.
The monopole is mo unted on the top of the
LM and is erected by an astronaut after land­
ing the LM.

Summing up the communications system
aboard the Lu nar Module. it migh t be sa id
that fl exibility is th e by-word . fo r in nea rly
every respect. redundancy of function has
been "engineered-in."

Without waxi ng too poetic , it might be
sa id thaI despite the superfi cial ugliness o f
America's "Sp ider in the Sk y," its rea l beauty
"Iies in the harmo ny of man and his industry"
that it represen ts.

In subseq uent issues o f CQ. the autho r will
explore other areas o f the American space
eITort, part icularly those related to radio
communications. -

See page 11 0 fo r New Reader Service
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Ham Shop
Advertising Rat es: Ncn-comrnercla t ads lOt p er
word including abbreviations and addresses . Com­
merc ia l and orga n ization ads, 3 5¢ per word . M in i·
m u m Charg e $2.00. No ad will be printed unless
accom panied by full remittance. Closing Date:
The 10th day in the second mont h preceding date
of publicat ion.

Subs cribers to CQ are entitled t o o ne free
a-nee ad p er month. Ad copy m ust be accompa n­
ied by mailing label from subscript ion copy o f CQ .

Because the advertisers and equipment con­
tained in Ham S hop have not been investigated.
the publishers o f CQ cannot vouch f or the mer­
chandise li sted therein.

D irect All Correspondence & Copy to : CQ Ham
Shop, 14 Vanderventer Ave., ' Port Wash ington,
LI., N.Y. 11050.

POLICE - FIRE AI RCRA FT - MARINE - AMATEUR
- CB CA LL S on you r Broadcast rad io wi th 'ru ne­
verterl Tunable-Crystal cont rolled ! Guaranteed! Free
Catalog . Salch Company, Woodsboro 9 . Texas 78393.

10 M ETER amat eur band l inea r R.F. am p l ifie rs for
base or mobile use. Base units : "Hornet"- 200 watts
PEP output - $104.95; " Ra id e r" - 400 Watts PEP out ­
put-$149.9 5; "Maverick"-2,OOO watts PEP input­
$ 244.9 5. M obil e: " Scorpion"-200 watts PEP output­
$ 99.9 5; 'Bandit II"-up t o 500 watts PEP out put ­
$1 69 .9 5. Electron ic rel ay switching . All units des igned
for ·transceiver operation . St ate d rive power wh en
ordering. Dealer inquiries invited . D & A Manuract­
uring Co.• 1217 Avenue C, Scottsbluff, N ebraska
69361.

SIX METER CLUB o f Chicago, Inc. 12th Annua l H am­
fest Sund ay, August 3 , 1969-"Picnic Grove" on U.S.
45 In Frankfort. III. $1.50 Advance $2.00 at gat e- Va l
Hellwig , K9ZWV. 3420 S. 60t h Ct., Cicero, III. 60650 .

39th-ARRL WEST GU L F Divi sion Convent ion August
15, 16 & 17, Amarill o, Texa s . For an ideal summer­
t ime weekend of ideas, fell owship. enterta inm ent . f un
(and m aybe good luck) you can 't miss at $10 .50 for
reg ist rat ion . W 5WX, Panhandle Amateur Radio Clu b,
Box 5453 , Amarillo, Texa s 79107.

WRL's used gear has trtet-terms-guera ntee! KWMl­
$299 .95; Swan 240 $179 .9 5; Ga laxy Vmk2-$279 .9 5
H X·50-$1 99.9 5; Invader 200 - $249.9 5; Ga laxy 2000
plus linear $329 .9 5; Ameco R5 - $ 59 .9 5; HR·20­
$79.9 5. Hundreds m ore. Free "bt ue-book". WRL. Box
91 9 , Council Bluf fs, Iowa . 51501.

T .V. Cameras - Heavy Duty Industria l . "rreee .tns .
These are beefed -up bab ies that really give "pest ­
tivel y the brightest, clearest p icture you ever saw! "
Com plete wi t h Schematic len s and vidicon . $250 .00 .
C.C.T.V. Center, Inc., Route 46, Little Falls, N .J. (20 1)
2 56·73 79 .
HAM FEST sp onsore d by Lancaster & Fairfield County
ARC at Derby Downs one mile sout h of Lanca st e r,
Oh io on B IS roa d. Route 793 June 8th. Gigant ic Swap
Shop . $1.00. registration wit h g i fts every half hour.
Lots of su rprises. Good f ood at reasonable prices.

CLOSEOUT SALE: Three transistor c onverters, 50·54
rnhz in, 14 ·18 rnhz out. Crystal , $6. Adju st ab le fre­
quenc y, $ 5. Synte lex, 39 Luc i ll e, Dumont , N .J. 07628.
COLLINS 75S·3 (ser ia l n o. 12,341), f ront end Mod. by
VCZ, m int condition, $390. E.C. Schmults, W2VNA,
361 Old Roaring Brook Rd., Mt. Kisco , NY Te l: (9 14)
M Q 6·7378.
FOR SAL E: Heath 5 8 40 1 with c rystals, f act o ry
checked , never u sed $200. Elmac, AF67 w it h horne­
bu ilt power su p ply $ 50. E. K. Leavenwort h, R #3.
Goldwater, M ichigan 49036. .

WANT TO BUY early rad io re ceivers, sp ea ke rs, parts,
magazines, ca ll books for amateu r museum Erv Ras­
mussen, W6YPM, 164 Lowell Street , Redwood City,
Cal. 9 4062.

NEW! Call, name, address printed on gum m ed st ick .
ers 500 on ly $1. Free s am p les. WOCFL, Dolores,
Colorado 81323 .

FOR SALE: Hal licrafter HT 37 with Dow Key relay
ready t o go. a lso SX lOlA receiver. Exce llent ccndl­
tion. Manuals suppl ied . $3 50 t akes both . Cannot ship,
sorry. W2GIE. Phone 2 12·926-3961.

FOR SALE: Lampkin Frequenc y Meter t yp e 103·B
perfect condition $1 50 .0 0. Recei ve r·APR-l , 300 to
1,000 MC. $25.00 . International KB·l 6 m eter tran s­
ceiver operates on ' 11 0 V.A.C. or 12 V.D .C. needs
som e work . $40 .00 . Don Moler, 134 2 W hitney Ave"
H amden, Conn. 06517, 288·7236.

HAM FESTERS RADIO CLUB, Chicag o, Ill i nois, p roudly
announces its 35t h Annual Midwestern Hamfest. Sun.
day, August 10th at Santa Fe Park, 9 1st & Wolf Road ,
SW of Chicago. The Hamfest f eatu res m anufacturer
and distributor exh ibits , swappers row, awards,
c lowns and games for ch i ld re n, and act iv it ies for the
XYl. Featu ring the Swan 500C w it h AC PS, the
Hamfest climaxes " Illinois Am ateu r Radio Week
Augu st 3 thru 10th". Fo r i nformat ion and t ickets
write Tom Ondrisk a, W N9YZW, 6609 Sout h Kedvate.
Chi cago, Illinois 60629.

NOMINATIONS are d ue f o r 19 69 Illino is Am at eu r of
t h e Ye ar award t o be p resented at the 3 5th Anntve r­
s a ry Hamfest . H amtesters. 6000 Sout h Tripp, Chi.
cage. Ill i nois 60629 .

3 Plastic Holders will f rame and protect 60 ca rds.
$1.00, or 10 Ho ld ers $3 .00. Prepaid and g ua rant eed .
Patent 3309805. 'repebco. Box 198Q, Gallatin, Ten .
nessee 370 66 .
RTTY gear for sale. List issued m ont h ly, 88 o r 4 4 Mhy
t orotds. unca sed, f ive f o r $2.00 . Postpaid . El l iott
B uchanan and Associa tes , tnc ., 1067 M andana Blvd .•
Oa k land, Calif. 94610 .
TEST EQUIPM ENT WANTED: A ny equipment made by
Hewlett-Packa rd . Tektroni x, General Rad io , Stodda rt ,
Measu rem ents. Boonton. Also mil it a ry t ypes w ith
URM- ( ), TS- ( ), SG-( ) and s im i l ia r nomen.
cla t ures. Wavegu ide and coa xia l comp onents also
needed. Please send accu rat e descript ion of w hat
you have t o sell and its cond it ion t o Tucker Erec ­
t ronics Company , Box 1050, Garland , Tx . 7 5040.

FOR SALE: Drake 2B w it h 2BQ Q m ult iplier, Heath
OX 60 and HGI0. Need m oney fo r sch oo l, ma ke me
an offer. WA8lRU, 1501 40th Avenue, Menominee,
M ichigan 49 8 58.

MANUALS- TS·3 23 (UR, TS·1 73 ( UR, TS-1 86D /UP, BC·
638A, R·274 (FRR, $ 5.00 ea ch . M an y ot hers. SASE
bri ngs repl y . Sa m Consa lvo, 490 5 Roan ne Drive,
Washingt on, DC 2002 1.
FOR SALE: 7 5A4 Vernie r Knob , No ise b lan ker .8 & 3 .1
KHZ f i lters, ext e rnal com p ression amp lif ier 200 HZ
filter, $3 50.00 . GPR 90 Rcvr Xtal ca l ib rat o r. outboard
product p rot ecto r, ve rn ier k nobs, Tapetone converter
50 ·54 MHZ-$250.00. Tristo g a tv . tower 54 ' 10·1 5-20
Hy gain Beam, ro t ato r. You d isma ntle, $1 50.00 . Ship .
p ing and packa g ing rec eiver not includ ed . Carl Tho r­
sell , 119 5 E. 77 t h St .• Kansas City, M o. 64 13 1.

JOHN INVADER 2000 and t wo spa re P1I75S $600..
H ammarlund HQ1 80C and noise blanker $300, 2M
Xmt r $ 50, 2M c onverter $ 50, e lectron ic key $ 50.
Ja mes Long , WA4lYK, 1690 f a i rv iew Ave., San luis
Ob ispo, Ca l. 9340 1.
LINEAR AMPLIFIER 1200 watts P.E.P. 80-10, com ­
pact. $1 3 5. Photos on request . Mort Ca ldwell , W8IFN.
128 Parkv tew , Wesyover, West Virginia. 26505.
SWAP: 420 m c. Xcvr k it . A lso 60 transmitting recelv.
ing t ubes. Want R-77 / ARC·3 Rcvr and A.C. power
su p p ly. Mike Bruski, 1039 W . 7th Ave., Oshkosh,
Wisconsin 54901.
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WANTED: Ant iq ue transmitting end receiving t ubes
made p rior to 1920. W2EZM. 43 1 Oakland. Maple
Shade. N.J. 08052.

MOTOROLA T44A·6A/Trans. Tu204 Diagram and con­
version data to 432 Me. FM. wanted. Thowe, 10734
Dunaway. Dallas. Texas. 75228.

FOR SALE: HQ.170·C Hammarlund receiver lat e serial
5213 with 24 hour clock. bought new. mint cendx,
$ 150. K4CEB, 86 Hick ory Grove, Concord. N.C. 28025.

PARTS FOR SALE: Tubes. meters. large capacit o rs.
etc. SASE fo r l ist. Bob Su llivan, WOYVA/ 4, 4423 N.
17th St•• ARlo Va. 22207.

GALAXY OWNERS: Modify Galaxy III, V, and Mk-II t o
higher power of Mk III . SASE. J. Kreska. 2817 Lake­
wood Dr.• Garland. 'rexes 75040.

WANTED: Mint SX·146. Prefer with Xtal Cal and CW
filter. Paul Adam s. WA7KLA. 4126 N. 48th Drive.
Phoenix. Ariz. 85031.

FOR SALE: Sylvania l OlA TV camera, excellent eon­
dltlon. comple te w /lens, manual. $250. H. Beene, Box
638. Mesill a Park , New Mexico, 88047.

FOR SALE: Govt. Surplus, New. 230 me amplifier
AN /TRA·19 with P.S. manual. $29. no shipping. p lease
-local pickup. W2EEJ. 82 1 Rutgers Road. Franklin
Sq., N .Y. (516) IV 6-0809.

WANT: op. manual-scheme-Viklng II . Copy or crt­
Rinal State terms. PLEASE. Box 502. Lathrop. Calif.
95330.

SELL Deluxe, Rack Mount TTI L.2. With scope lndl.
cater, fully auto. $ 175. W4AI S, 7 Artillery Taylors.
S.C. 29 687.

CALIFORNIANS. Sierra Hamfest, Bowers Mansion
between Reno & Carson City. Nevada. August 23.
1969 QSP QSL for details NARA, Box 2534. Reno. Nev.

REALSITIC-DX-l50: Received as Christmas present;
fo r sa le. No reasonable offer will be re fused. Jack D.
Gollahon. W9TLL, 955 E. Wood Street, Decatur, III.
62521.
WANTED: Complete set of QST mags from 1916 to
1932. Also want QST b inders. L Mueller. 12700 E1IIott
Ave .• SP 287, EI Monte, Calif. 91732.

WA~TED: Johnson 6N2 VFO factory wired preferred.
Tom Brown. WB6DHZ. 2451 East Glenoaks. Glendale,
California 91206.

KWM-2 wit h PM-2 ac supply and CC·2 carry case
$750. Koeh P.O. Box 182, Ma rs Hill , N.C. 28754.

ELECTRONIC COUNTERS: Berkeley Mod 510. Berkeley
Mod 1556 with Mod 1450 Digital Pri nte r. SASE for
in fo . W9TKR. 505 South Elmwood. Waukegan. III.
60085.
WANT: Good Cassette Tape recorder. Will trade
xmtg. t ubes. test equipment. etc. G. Samofsky. 201
Eastern Parkw l!l y. Brooklyn. New York 11238.
FOR SALE: In 'rnl nt eondition, origina l cartons. wit h
all cables and additional xtats t o cover 'WWV and
commercial RTTY stations; HT44. SX·117, and P·150·
AC Power supply. $425.00 and will pay shipping.
W5MN. Post Box 1835. £1 Dorado, Ar1<ansas 71730.
FOR SALE: Collins 625-1 converter for 6 & 2 meters.
Abso lute mint cond ition used only three hours. Ori­
ginal pack ing and manual . $600.00. W1MZB. F. J.
Coyle , 45 Sunset Road, Bristol, R.I .
FOR SALE: Heath 10·21 scope. Excellent condition .
Extras l $37.50. Money order only. William Karl. 24
Mill Street. Coopertown. N.Y. 13326.
WANTED: Operating manual es schematic for Barker
1.. Williamson 5100 xmitter. Also B & W 51·sb exciter.
State cones and priee. B. Rahn. 1511 E. Mann, Little
Chute, Wiseonsl n . 54140.

MICROPHONE - 0 104 with Push-t c -t e tk stand - like
new - $18.00. W2ASI , 15 Kensington Oval. New
Roehelle, N.Y. 10805. 9 14· NE 3·7077.
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WANTED: Earty radio tubes with sea l off t ips, Sod ion
S13, S14, 0 21 , and 50 watte rs. W9LGH, 610 Monroe
Ave., River Forest. II I. 60305.

WANT SWAN Model 22 Dual VFO adaptor. Don
Thom as. 8 13 N. 4th St reet. Millville, N.J.

SAROC Fun Convent ion January 7·11. 1970. QSP QSL
card w ith ZIP for details t o W7PEV. SAROC. P.O. Box
73. Boulder City. Nev. 89005.

WANTED: SR·400. HA·20. VFO and ps.5QO AC power
supply. Must be In good cond it ion . WB4 KQV. 805
Bu rton Street. Rocky Mount , N.C. 2780 1.

FOR SALE: HT 37 100 watts HT 41 1000 both $375.
Heat h SB 300 revr. $175. W2FEI. 516-295-5411.

WANTED: Decent receiver & a matchbox. VE6PR. Box
892. Claresholm. Alt a, Can.

FOR SALE: Heath H R.I0. exeellent electrical and
physiea l condition, expertly wired. wit h xtal cetlbra­
t o r, $65 or best offer. WAIHUH. 10 Wood ridge Rd.•
Wellesley, Mass. 02181.

FOR SALE: Wheatst one oiled 15/ 32" perferator t ape
for Bohme equipment. P. L Lemon. 3154 Stony Point
Road. Santa Rosa, Cal. 95401.

FOR SALE OR TRADE: HW·32 Heath 20 meter trans­
ceiver $70. Geo. Botsford RR # 1. Ainsworth. Nebr.
69210.
QST Mar. 43 to Dec. 65. 25~ per copy plus postage or
$10. t he lot . You pick up. W3I ND, M. P. Ekas, 9 14
Clai re Avenue. Huntingdon Valley, Pa. 19006.

WANTED: HRD·50 ptug-In- coi ls . Send list and pr ices.
Ed weener, WA9SZH. 6307 East Gate Rd .• Monona.
Wis. 53716.

SALE- Vik ing Ranger 11 ·6-160 transmitter-Factory
wired-original price $359. Sell for $95. Geffner-48
Park Ave.• E. Merrick. N.Y. 11566.

WA~ED: Books on VFO's - state p rice-Also want a
good HRD·5 or HR0 50. Wells Chap in, W8GI . 2775
Sem inol e Rd ., Ann Arbor. Michigan 48104.

M:CROWAVE SPECTRUM ANALYZER Vectron SA-25
need In fo on it. Sell perfect 32V3. Omage Orths.
CVM5 Mod Xfmr W8EJ. 7056 Noble, Cineinnatl, Ohio
45239.

WANTED: Waters rejection tuning kit for 75S·1. Also
70K·2 P.T.O. Mike Ludkiewlcz, 143 Richmond Road.
Lud low , Massachusetts 01056.

FOR SALE: Heath VTVM model I M·13 brand new ,
used only 2 times $25. Tel rex 5 element 2 meter
beam model 2M·5C $10. Write Robert Simon. 1694
Linden Ptece. No. Merriek, N.Y. 11566. Call 516­
538·3250.

FOR SALE: HT-37. excellent $175. Norelco 101 re­
corder $~ 5 , both with manuals. Tom Fitzpatrick. 1923
Oxford ct-ere. Lexington, Ky. 40504.

NOVICE XTALS: 2-80 M, 4-40M. and 5·15M. All 11
xtats $10. postpaid. AM Fox. Box 895. Greeley. Colo.
80631.

T.V. Sweep Generator FM-TV·AM-prec ls lon mod. E 400
Mint condition. Mayford C. Ogle. 240 Reagan Drfve,
Gatlinburg. Tenn.

•
WANTED: WJII pay a dollar a p iece for old QST
binders. Bro Gerald Matseed, 8102 La Salle Rd.•
Towson. Md. 21204.

SELL OR TRADE: HX.50, Millen KW Transmateh and
P&H 0 1·1 Scope. Wa nt SSB 40 Meter orall band
t-e nscelver. Les Turner. W7BKQ. 2213 Sunland Ave••
Las Vegas. Nevada 89106.

SELL HW- 16. perfect $95 or best offer. Ant. Tuner.
'67 handbook. $20. Tom Clnkel; 820 Cent er; new
Ulm , Minn. 56073.

SELL OR TRADE: Very good 5U·4. $450.00. or sse
Xcv r. EP2CB POB2000 USADO. US Embassy APO NY
NY 09205.
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NOVICES: Drake 2NT xmt r- 595. Mint condo Never
put on ai r. Dale Merkey. Route 2. Myerstown. Penna.
17067.

FOR SALE: Mi nt Halllcrafters 5·108 revr. Excell ent
Nov ice equipment . 8D-10 m trs . 5100. or best offer.
WN4MDA. Sam West , 623 S. Broad. Portland. Tenn.
37148.

SELL: CREI Electronics Eng in eering Correspondence
course. com plet e $50.00. Glen Riehle. R# 2, Box 149.
Salem. Virginia 24 153.

FOR SALE: Polycomm 6M transceiver with rnle, 117
VAC and 12VDC, VFO or xyta l controlled-$125. Halll_
cre tte rs HT·18 VFO 525. Globe Chief Deluxe 80-10M.
90W. CW xta t transmitter- $30. All above wit h men­
ua ls . L. Iannone, M.D., 100 High Street. Buffalo
14203 N.Y.

WANTED: Fo llowing Heathkit xmitters n eed ing work
or repa irs: AT-I. DX·20. DX·35. Stan W8QKU. 2748
Meade. Detroit. Mich. 4821 2.

FOR SALE: BC·779B (Super Pro) w ith home brew
p ower supply $1 25.00. Heath AT-I and AC-l $35.00.
All excellent. George W right . Jr., 620 Emmons. Dalton.
Ga. 30720.

Sack Issues of Electron ics for Sale at 56 per volume
1941 ·1968. FW Chapm an W8TKR. 1367 Villa Rd.,
B irm ingham , Mich . 48008.

SELL: Ham-M rotor with 50 feet cable re built 570.00.
need 2API CRT. George H. Schade. 701 5 N. 4th Place.
Phoen ix. Arizona.

FOR SALE: HQ. 180 with clock and speaker m int con­
dition. $225.00. W9 ALP. 4522 S. Kedvale Ave.,
Chicago. III. 60632.

FOR SALE: Heath HX·1 1 cw transmitter. 50 watts.
like new. $34.00. Cal Enix. W8EN. 104 % W. Ch icago
Rd.• Stu rg is. Mich. 49091.

ESTATE SALE: sactc rv-wtred Johnson Ranger. 57 5.
Hammarlu nd HQ-llO, $100. Good condit ion. W. Pem­
berton , WA9CDP. 5800 Tw ick ingham, Evansvi lle. Ind.
4771 1.

FOR SALE: One Gonset G·50 Transceiver for 6 m eters.
Mint and gua rant eed con dition, Best offer. K3YMN,
2 185 Sampson Street. Pittsburgh, Pa. 152~3~5~.,-----,-_

OLD OLD TIMERS CLUB needs you . Any amateur
licensed for forty years is eligible. Send your QSL
card t o Chas. W. Boegel. Jr., WOCVU, 1500 Cent er
Point Road. NE, Cedar Rapids, Iowa.
WANTED: Gonset G·76 AC power supply. Ed Bem esh,
WA2SBT. 6137 Lake Ave., Orc hard Park. N.Y. 141 27.
WANTED: QSOS wit h Boy Scouts in Idaho & Wyom ing
for WAS·BSA. Jay WN 2HJY, 616 Pheasant Lane. End_
well . N .Y. 13760.
SELL: HIP 560A digit al printers; H / PAC-4A Indi.
cating decade counters. 3 each; PL·172 linear with
spare new tube. WA4RGL, 1507 White Oa k Court.
Martinsvill e. Va . 24112.
FOR SALE: Viking Challenger $58.00 or best offer.
in good cond ition plus shipp ing; L. Covey. 23 8 Jen­
ness sr., Lynn. Mass. 592·1657. KIJAR.
VALIANT: FW 720 $120. EICO 720 FIW - 535. Heath
HG· I 0 $25. Heath Balun $5. All manuals. Coley.
K4MPE, 3208 Yanceyvi lle, Greenboro. N.C. 27405.
HELP FORMER DXs become W:Write your U.S:-Seil­
ator and House Repres. urging support for Sen .
Goldwater. K7UGA's Senat e Joint Reso lut ion 27. Ex
Y0 2BO.
FOR SALE: New Swan DC & AC power supply. $11 0.00
VOX new $200.00. W4ALG, p repa id delivery. M.
Johnston , 2625 University Blvd., Tuscaloosa. Ala .
3540 1.

FOR SALE: Nationa l NCX-5, Mk. II; l ike new. HB AC
supply. $395 fi rm . Will ship original ca rton expense.
Bill Campbell, W 5GPQ, 8638 Twelve Oaks Dr.• Texas
City. Texas 77590.
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WANTED: Collins gear at barga in p rice. Will pay cash
if price is r ight. W4AIS. 7 Artillery Rd•• Taylors, S.C.
29 687.

SELL: HRO·7 w /Xtal Calibrator. Old, but It made
DXCC for me. Local only $50, W6GTE, (2 13) AN
8·88 68 .

SELL: QST, CQ. 73 any amount ; wanted handbook.
E. D. Guimares. J r., WAI BFD, 17 West End Ave.,
M iddleboro. Mass. 02346.

S&W 5100 and 51SB complete. HE45B, Heath twoer
Chester Lu dlam WA5CMC. 2309 Bullington. Wich ita
Fa lls. Texas.

WANTED: FIL Xformer 2.5V lOA 10KV INS, Halli­
c ra ft ers Sky Buddy or Sky Champion. Am perex HF­
100 Tube. W7JI . 235 E. 15th St reet , Tempe, Arizona.
8528 1.

DONATIONS want ed for North Springs Amateur
Rad io Club. Need old parts. receivers. t rans., tubes.
m agaz ines. Tec h. books, etc. Will you help get t hese
interest ed high school st udents on the air. Send
donations collect t o North Springs Am ateu r Rad io
Club, clo Carey Cogg i ns. 7125 Hunters Branch
Dri ve. Atlanta. Georg ia 30328.

NEW ENGLAND HAMS! The Portland Am at eu r Wire­
less Associat ion Meets every ' Tuesda y at 7:30 PM.
227 Spring St reet. Portland. Maine. Coffee and
Donuts. Code and Theory Instruction. Eyeba ll QSO's.

WANTED: Early 1920's battery opera ted receivers
and early wi reless equipment . Also want QST and
CQ binders. Rad io equ ipment need not be In working
condition . State p rice. KOSVJ, D. T. Mc KenZie, 1200
W. Euclid. Indianola. Iowa.

FOR SALE: Johnson s igna l Sent ry $11.00.• New Dow
Key Relay IIOv $12.00. Heath QFL. $5.00. Va l iant 1
needs work, $75.00. Bill Bailey. WOFNK, Elk Creek.
Mo. 65464.

FOR SALE: SX 100 Hallicrafters Receiver- excellent
condition-asking $1 50., phone 20 1·337-8352. write
W. Lockmuller. 11 Stone Fence Road. Oakland, N .J.
07436.

FOR SALE: Fort y MTR mobile CW r ig with 12 volt pwr
supply $30.• VFO see Dec. 67 CQ. $20.• New Calif.
perf Cabinets 5% x 8 % x 11. $5.00 each. W6BLZ, 528
Col ima Street. La Joll a. 92037.

ONLY $325.00 buys m int Ga la xy V Mlc III. purchased
last Decem ber. Less than 5 hours on t he air. Also
speake r console - factory cartons. W2DAP, 21 'rwrst­
ing Drive, lake Grove, N.Y. 11755. Ph. (516) 588·7598.

WANTED: Johnson Navigator C. W. t ransm itte r.
W8PBO. 45265 Fa i rc hild . Mt. Clemens, Mich . 48043.
WILL PAY CASH $150.00 for lat e model. c lean. SX117
with xt als all bands. W4AIS. 7 Artillery. Taylors. S.C.
29687.

CANADIANS: Expert amateur equipment repa irs by
gov 't l icen sed ra d io technician and amateur (VE6TW).
Bob Fransen. Box 197. Sherwood Park, Alberta .

COLLEGE Expense. Apache xmer and m anuals. e xct t .
conditi on 580. Vibroplex Ch ampion $15. Charles
Melancon, WA5QQB, P.O. Bo x 20272, Baton Rouge.
La. 70803.
FOR SALE: EICO transceiver with AC supply $120.00
HE-45 6 meter t ransceiver $35.00. Heath Seneca 6 &
2 M. t ransm itter $100.00. Pierson KE-93 Mobile Rcvr.
w ith DC supp ly $40.00. Eugene Prince. 720 Maple
St reet. Camden. Ark . 71701.
WANTED: Coil set "AA" for H R060 state best p ri ce.
Cedric Reitn auer. RDZ. Boyertown. Pa. 1 9 5~1~2~.:r:",

WANTED: Mod el 28 TO LxD wit h cover Rad iola 17.
state cond x. and price. R. Mendelson, 27 Som erset
Place. Murray Hill. N.J . 07971.

FOR SALE: Collins KW M2. P M-2 A.C. supply, 516 El
D.C. supp ly. mobile m ount. Make cash offer. W9ATU.
6533 No. Sand Street, Milwaukee, Wise. 53223.
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WANTED: Stu rdy 60 ft . crankup, Renol Sacrento area .
Heinz, K7KHA. 2530 Tybo, Reno, Nevada 89502. 702.
358·4532.

LAMPKIN: 205-A F.M. Mod ulation Meter, new quad
scale model, perfect $200. BC·22 1 W I Book $35.
Heath PS-3 Bench 0·500V PIS $18. W. Dav is. 4434
Josle Avenue, Lakewood. Cal iforn ia 90713.

WANTED: Manual or parts f or "perigua rd" Intrusion
detector manufactu red by West inghou se. wm swap
28 KS R teletype for above unit . Ans. a ll letters. J .
Thom sen, W9YPV, 8280 S. Tennessee, Cla redon Hills.
II I. 60514.

WANTED: Early model HRD with band sp read coils,
and nationa l SRR-receive r wit h 5 mete r coil , Jeff
Noel, K4ZKU, Nokesv ille, Va. 22123.

EXCELLENT GEAR- Co l l ins 51J ·3 $400.00, NCX.5 MKII
with A.C. Supply and ca libra tor $525.00. Remote
VX-501 VFO for t he NCX-5, New- unused - U 50.00.
Much m ore- stamp fo r l ist . J. Shank, 21 Ter race
Lane, El izabethtown, Pa. 17022.

CElQOV orlg. c rate, spare f inals $295, HE458 6M
$50, Matchbox 275W ws WR new cond $60, G76 w l DC
$1 25 Art Ford , 6 Stoothoff Rd.• East Northport. N.Y.
1173 1.

HP13 $49, SWAN 175 $90, NCI 00 XA $4 5, RM E4350
$75, HE80 w l2M $60. Art Ford, 6 Stoothoff Rd., East
Northport, N.Y. 11731.

SELL: Heat h Marauder HX· 10 and Heat h Ch ippewa
KL·1 S'S'8 exc iter and Lin Am p. Loca l only. W60RS.
P.O. Box 41 6, Arcad ia, Ca l. 9 1006.

FOR SALE: OXI00, Centra l 20A with VFO, Elm ac
A F67 , PM R7 and M-1 070 PWR supply, Hallic rafte r
5 53 VFO and N8FM. M. Sc hwartz, 166·36 24th Road,
Flu sh ing. N.Y. 11357.

HEATH HM l OA Tunnel Diode Dipper; m int condx.
$35. or t rade fo r HG-I0A or 8 VFO, no checks
returned w ithout SASE. WN3CEN, 9304 Viers Dri ve.
Rockv ill e, Md.

FOR SALE: H y Gain 6m t r 6 element beam with A R·22
Rot or & wire-$39.95. Good cond it ion. Geffne r, 48
Par k Ave.• East Merrick , LI. . N.Y.

RIIY INFORMATION for the Am ateu r interested in
RTTY. F. De Motte, P.O. Box 6047. Da ytona Beach.
Florida 32022.

VHF·UHF OX: 8 year old club now in 2nd yea r with
new format. Over 30 pages per m onth: photos, OX
report s. f eatu res . Yea r $3.50-US f unds. Samples 30¢.
WT FDA , 80x 500 1-Q, Milwaukee, Wi sconsin 53204.
FOR SALE: BC 34 8R.$40, and S38·$20. inst ruct ions
for both . Loom is, 4328 State Roa d, Sag inaw, Mich .
48603.

HI-Pla ins Hamfest at Pla ins Kansas on Ma y 18t h at
grade sc hool gym . Covered d ish d inner & large swa p
t ab le. Further deta i ls WONIO, WB CatJln, Box 412,
Buffalo, Ok la . 73834.

1969 ARRL S.W. Division convent ion . Sa n Diego.
Ca l i fo rn ia . October 17-19. 1969. P.O. Box 1469, San
Diego, Ca lif. 9211 2. Don't m iss it. WB6SQZ.

FOR SALE: Valiant 1 + S8 10 $1 00. DX60 + HA90
VFO $60 DXIDO $60 NC155 receiver $100 All Gud­
WA3 EWQ- 5636 Westgate Road Lanham, Md. 20801.
Local pickup.
FOR SALE: Heath HWI 00 and HP23 $275. Ga laxy II I
AC and DC supp l ies $275. Duane Van Wink le, KOFJ R.
Washington. Iowa. 52353.
CENTRAL ELECTRONICS 20A with VFO and Book
$11 5. Swan 250 w ith AC supp ly m int $300.00. TR44
Rotator m int $50. W5SYB, 5000 Ha l l Amarillo, Texa s.
79 109.
fOR-S~A~L~E"'''H''A'4''6''O'''6<Cm::;t'''~T~,~a~n~,~c~u~,~.'b~u";"It~·;~n"A~C"D~C"
supplies w /ent ., manuals spacetubes, m tg bracket,
cables, u sed t o 50 hours. $90. Or. R. Redm an, 8500
Fairburn Dr., Sp ri ng f ield , Va . 22 150.
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WANTED: Person t o modify Heath Tower as ind icated
i n May 1968, QST and QST February, 1969. State your
comp lete price for se rvice and parts. Prefe r you
p ickup. R. Hajdak , WA3JDT, 4 Hom er Street, Green­
ville, Pa. 16125.

MAY I BORROW circuit d iagram of R77 / ARC-3 su r­
p lus z-m et er recvr. f rom someone? Guar. ret urn. Pay
p ostage both wa ys . W6RNE, M. Garey, 932 Jefferson,
Los Banos, Ca l. 93635.

FOR SALE: R.388, Galaxy V, AC·DC. 15 and 28 RnY
all equip. l ike new WAOKLC, 315 E. 20, Grand Island,
Nebr .

WANTED: Cliff·Dweller, 40 /80 rotatable d ipple. R.
Schweizer, WB2PCF, 240·27· 145 Ave ., Rosedale, L.I. ,
N.Y. 11422. (2 12) LA 8-6124.

Mr·400 Mobile mount fo r SR400. $40. J . Swank. 657
Will iba r, Washington , Ohio 43160.

FOR SALE: Juliette APB-11 HAM-Police Rcvr. Less
t han mont h old , ex l. condo With case and ea rphone,
$1 0. R. Urban , 909 Breezewi ck Rd., Bai t. . Md. 2120 4.

SELL: Feq. meters, BC 221·T, TS·174 /U. bui lt In reg·
u tated AC suppl ies. $75 ea . Watt meter 1000 PEP $20.
Ca rl . 15563 Mu skingum Blvd., Broo k Park , Ohio 44142.

GARAGE DOOR Recvr. and transmitter. New i n carton !
Al l iance Mfg. Model RCN B code L, channel J . $20.
WVASI, 15 Kensington Oval Isle of Sans Soud, Daven­
port Neck, New Rochelle, N.Y. 10805. .
"HOSS TRADER ED MOORY" says i f you don 't buy
your Ham gear f rom him, you might p ay t oo m uch.
Shop around for your best price and t hen ca ll t he
"HOSS" before you bu y!
Close Outs on new eq u ipm ent ! New Ga laxy 5 Mk Ill ,
$295; Early m odel Swan 500C. $395.00: New Swan
410C VFO and 22 B VFO adaptor, (Reg. $147.00) Cash
pri ce $89.00: Hy-ga in TH 6·DX Beam, $99.00; New
Rohn 50 ft . Heavy Dut y Fol dover Tower PREPAID,
$19 5.00: New Mosley TA·33 Beam and Dem o Ham·M
Rot or $179.00.
USED EQUIPMENT: 75A-4 . $349.00; HQ.1 70, $ 149.00;
Ha ll ic rafte rs SX· 117. HT-44 and supp ly $425.00; TR-4,
$409.00: T4-XB . $339.00; R4-B, $299.00: Ham-M Rotor.
$79.00. " EO MODRY" . Who lesa le Rad io Co., Bo x 506.
DeWitt. Ark ansas, 72042. Phone (50 1) 946·2820.

BTI ·LK-2000- $500.00. Frank Bahw, W8QVR, McCom b.
Ohio.
POWERSTATS: 0 · 130 V<.tc 60 cycle at 22 .5 Am ps $40.
New unused 0·230 Vac 60 cycle at 9 Amps $30.00.
B. H. Hart, Wom an La ke. Pine River, Minn . 56474.
FOR SALE: HT.37 CW / SSB / AM t ransm itter at $225.
Heat hki t Apache CW/AM transmitter at $100. Arc-t
tran sceiver at $25. All i n good condition w ith m.an­
u als. Art Reade. W6DHW, 3530 Dam ien Ave ., :I 177,
La Vern e, Ca l. 9 1750.
FOR SALE: Eico 753 pwr. supp ly & ca l ib rato r in ex­
cellent cond it ion. Also , 50 ' R68 /V and W2AV ba lun .
All fo r $135, pl us sh ipping. Don Bi lderback. WA7ACF,
Seattle Paci f ic Coll ege, Seattle. Wash. 98 119.
WANTED: Di rect cu rrent ampere-hour m et er . Art
Ferguson . VE3HP. 1534 Stoneybrook cres. Lon don,
Ontari o. Canada.
FOR SALE: Collins mechan ical f ilter; 2. 1 kc bandpass
$10.00; 70K·2 s.llne VFO $1 5., 4CX I000A $35.00: pair
matched 4CX350'S $1 5. W9 KYZ, 615 E. Ot ien St .,
Milwaukee. Wiscons in 53207.
HW·32A & HP·23A, HRA·I0-1 $145, AN / SRR-13A Rcv r.
$250.• Tec raft 50 MC. Conv. $4 5, Twi n City TU 430,
TR· I 06 $70. Wr it e for detail s. G. Conf rey, Kill ings.
worth, Conn.
FOR SALE OR SWAP: 2 Motorol a handie t a lk ies
FPTRl·307050 MHZ with handsets $50. J . Wasiew icz,
229 Sa rl es Lane, Pleasantville. N.Y. 10570.
EXCESS Ham , Hi -Fi gear, TV accessories m ust go.
Stamp for l ist . 1705 Kaywin Ave, Bet hlehem, Pa.
18018.
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National ly sold to pro­
mote safe driv ing, the
RADAR SENTRY put s your
mobile unit in line with
space age t echnology.
Gi ves advance wa rning
as you app roach radar
cont rolled speed and
danger zones: stmutt a­
neously picks up both
radar channels used.
Cl ips on sun visor and
operates f rom sell CO:1·
tafn ed 1,000 I10ur mer­
cury ce lls, no antenna
needed. Drive satelv with
th e aid of RADAR SEN­
TRY! Only $39.95, post­
paid (NO COD's), hatt er­
res included.

•
Patented alarm protects your
ca r bumper to bu mper ­
doors, wheels, trunk , ignition
... everything in it too!

Simply attach under hood 10
auto horn. No further wiring,
just con nect. Set swi tch to
on before leaving ca r. The
slightest tampering sets off
an intermi tt ent blast that
scares thieves away ... shuts
off when tamper ing ceases.
resu mes if tamper ing starts
aga in. Compact rustproof
steel unit measures 6H x 2H X
3" and we ights 1~ lbs. Guar.
10 yrs. aa:ainst defects.

DON'T SPEED!
OUR MINIATURE
DETECTOR
WARNS OF
RADAR ZONES!

STOP CAR THEFT
& VANDALISM

B. SCHNEIDER
2662 Hewlett lane

Bellmore. L. I., N. Y. 1171 0

$995 PPD
CompleteNC300 / ca l & spkr-$200.00. Vik ing II w /VFO $100.

H E45A-$85.00. ARTl3 m ake offer. K5ZUV, 9 11 S.
Li bert y, Okm u lee, Oklahoma 74447- wi ll ship.

WAN TED: QST magazines for last quarter 1967 and
a ll year 1968- L. M . Covey, 238 Jenness St ., Lynn,
Mass. 01 904. KlJAR.

WANTED: conversion da ta & d iagra m for T44A·450
Mc Motorol a t o 432 Mc. Thowe, WA5TPT, 10734
Dunawa y, Dallas , Texas. 75228.

SELL CQ ba ck issues 1957 t h rough 1968. Also
Popular Electroni cs. Offers? F.O.B. W6CZP, 850 Groff
St ., Pomona. Ca l i f . 9 1766.

FOR SALE: Johnson Adventurer 50 W . cw 80· 10 wit h
manu al $25. Frequenc y Met er BC·221·M wlthvca tl­
b rat ion and m anu al $75. AM Fox, Box 89 5, Greeley,
Colo . 8063 1.

WA NTED: 220 me. transmitter Tecraft or equiva lent,
W2CVW, 13 Robert Cir. , S. Amboy, N.J. 08879.

SALE OR TRADE: Excellent HW·12A for $90.00 or
trade for HW-1 6. Sam P. Ca rroll , 907 S. E. 48th,
Olympia, Wash. 98501.

WANTED: Any equipment fo r ham c lub. Can 't pay
m uch , dona tions appreciat ed. Dave Naat z, l m m anul l
Co llege, West Grover Rd., Eau Clai re, Wi s . 5470 1.,

WANTED: Comdel Speech Processor w it h manua l
H. B. Sm it h, Box 452, Bi rmingham, Mich. 4801 2.

1 HAVE som e toroids su it able fo r DC t o DC con­
verte rs to 25 wa tts output . Free inform ation . He nry
Cates, 8815 Bangert PI.. Berkeley, Mo. 63134.

TRADE HT·40 Xmitter, HR10 Rcvr, need sweep mrkr.
gen, HV met ered p robe. a ll band d ipo le, Grid d ipper.
Kuntaman. 6350 Hampton, Portage, M ich. 49081.

:~9R5 . S:~2E~ . 5~~~5~. ;:/55i3~~, (~~~: k~~./ 6$8JOo~1~~~:
20 1. $200. 75A·3, $225. James Craig, WI FBG, 29

. Sherbu rne Avenue Portsm outh. N.H. 03801.
• •

WANTED: [ ICO 75A3, Heathkit HW· 12 or HW·22.
St at e price and cond ition. C. Tunwall, WOFWF, 2220
N. Ze nit h, Davenport , Iowa. 52804.

2 11 OR 311 TUBES: Need source. WN 4KKM. 52 1
Woodlaw n Ave., Ca lhoun, Ga . 3070 1.

ANTIQUE: Collecto r item Kolin B. Kennedy Battery
RCVR issued Oct . 6, 19 14. Make offe r o r write fo r
deta i ls . Bill Sh ip ley, WA4WTO, 303 Oa k Ave., c ooke­
v i lle, Tenn. 3850 1.

BARGAIN: Pai r unused 4CX250 S's. Plus Rotron Fan
and 8 1,000 PIV/l Amp. Tophats, all for $25.00, and
sh ipping . Samofsky, 20 1 Eastern Parkway, Brook lyn ,
New York . 11238.

WANTED : S & W Coils BCl or BVL atl bands, Amp·
erex HFl OO, Tay lo r T200 and 822. K7J I, 235 E. 15
St., Tempe, A ri z. 85281.

WAN TED: Source of parts f o r a 1954 RCA model CT·
100 co lor TV (CTC2 ch ass is) B. G. Mahrenholt z, K4 ·
QQK, 307 Old Fort, Tu llahom a, Tenn. 37388.
TRADE: One Collins Lavoie doub le pulse gene rator
like new, one Berkel ey 5510 Frequency count er and,
one 511AD Tektroni x scope. All f or a 75A4 o r 75S3
wit h th ree f i lte rs . W5VJ P, P.O. Box 582 , Fairview,
New Mexico. 87532.

FOR SALE: HW·16. perfect, $95. or best o ffer. Also
att.ba no ant. tuner f rom '67 Handbook $20. Tom
Gi nkel , WAOAHV, 820 Center, New Ulm, Minn. 56073.
WANTED: 8 condo ham -rn rotor control, set l m int
T·1 50-A, WAOVBM, Bru ce Grumst rup, 1724 S. Bluff,
Cli nton , Iowa . 52 732 .
FOR SALE: Viki ng SOD, a l cond x. manual , o ri g. car­
t ons. Best offer F.O.B., Omaha. Nebraska, Lee Men­
sh ik. WONNW, 4538 Polk . Omaha. Nebr, 68 117.
SELL: Three unused perfect 826 tubes fo r $8.50 each .
H. A. Roddick, 5105 East Sunset , Yakim a, Wash.
9890 1.

EASY TO LEARN CODE
n II flU' ..nd pte.....nt to teern or InCr flle
lo ud t he mod ern wa,.-wlth a n In1truct ogra ph
Coda Tu eller . Excell ent ror t he bel"lnnu or
adflnced I t udent. A Qul clt, pnl'tl cal and ee­
pendable met hod. Afillab le t .pu teem belin_
lIer ' , al pbabet to typical men a lit e) on all l ub ·
JecU . Speed ranlt 5 to 40 WP~1. AI. a,.. readJ' .
no QRM . beau hlfln l . omeone nnd to JOU.

ENDORSED BY THOUSANDSI
Th. In . tr lletograph Cod. Teu her IItera l l1
taku t he p lace ot an ope rator- Inttr uctor a nd
enab lel anyone to learn a lld m... tee cod e witb·
out t ur ther aul.tance. T ho u..nd. ot l uceell·
tu l opera ton have " a cQuired the code" with tbe In ,truett,raph SYS.
tem . Write todlJ' tor rull putlclilau a nd ece-emem rental p la n• .

•
5071·C NO. BROADWAY, CHICAGO, ILL. 60640
4700-C Crenshaw Blvd., Los Angeles, Cali f. 90043

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELIZABETHPORT INDUSTRIAL PARK

ELIZABETH, NEW JERSEY 07206
(201) 351·4200

PLEASE Includ. your

* ZIP cod. number on
all correspond.nc. *

•
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READER SERVICE

To obtain literature from advertisers, simply
check the box next to the name of each adver­
tiser listed below whose product or service is
of interest to you. We'll pass your name on
and you'll get literature from the advertiser
in short order.

This Form Expires Jun e , 1969

o Amateur Electronic Supply
o Amateur Wholesale Electronicso Arrow Electronics
o Barry Electronics
o Caringetla Electronicso Cleveland Institute of Electronics
o Columbia Electronics
o Drake, R. L. Company
o Fair Radio Sales
o Galaxy Electronics
o Gordon Company, Herbert W.
o Goodheart, R. E.
o Gothamo Greenlee Tool Company
o H. & L. Associates
o Harrison
o Heath Company
o Henry Radio Stores
o Hy-Gain Electronics Corporation
o Inst ructograph
o Jan Crvsta l
o L & S Electronics
o Lampkin Laboratories, Inc.
o Liberty Electronics, Inc.
o Midwa y Antenna
o Millen, James Mfg. Co., Inc.
o Mosley Electronics Corporation
o National Radio Companyo New-Tronics Corp.
n Omega-T Systems Incornorated
o Pennwood Numechron Co.
o Radio Officers Uniono Raytrack Company
o RCA Electronics Components
o Sentry Mfg. Corp.
o Signal/One
o Sleo Electroni cs Corp.
n Space Electronics Corp.
o Syntelex
o Swan Electroni cs
o Telrex Communications

Engineering Laboratories
o WR L World Radio Laboratories
o World QSL

CQ Reader Service
14 Vanderventer Ave.
Port Washington, N.Y. 11050
Sirs:
Please send me information on the products
and services which I have checked above.

Name Call .

Street Address .

City State Zip ..

11 0 • co • June, 1969

,

Advertiser's Index
Amateur E lectronic Supply 22, 23
Amateur Wholesale E lectronics 99
Arrow Electronics 97, 101
Barry Electronics...... 91
Caringella E lectronics 14
Cleveland Institute of

Electronics I 7, Insert
Col umbia Electronics 91
Drake, R . L. Company 8, 9
Fair Radio Sales 91
G alaxy Electronics Cover III
Gordon Company, Herbert W 111
Goodheart, R . E. 95
Gotham ll2
Greenlee Tool Company.................... 16
H. & L. Associates 95
Harrison 67
Heath Company Cover II, 1
Henry Radio Stores 27 , 55
Hy-Gai n Electronics

Corporation 13, 14, 36, 37
Instructograph 109
Jan Crystal 103
L & S Electronics 49
Lampkin Laboratories, Inc I03
Liberty Electronics, Inc 91
Midway A ntenna 100
Millen, James Mfg. Co., Inc. 10
Mosley Electronics Corporation . 4
Nationa l Radio Company.... .... ..... ..... 12
New-Tronics Corp. 61
Omega-T Systems Incorporated 103
Pennwood Numechron Co I00
Radio Officers Union 103
R aytrack Company. .... 96
RCA E lectronics Components Cover IV
Sentry Mfg. Corp 6, 7
Signal/One 11
Slep Electronics Corp 91
Space E lectronics Corp. 91
Syntelex 103
Swan E lectronics .. 2
Telrex Communications E ngineering

Laboratories 103
WRL World Radio L aboratories .... .... 33
World QSL 14
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SOMETHING REALLY NEW

The Amateur Radio OX Handbook is off
the presses and on dealers shelves. It is
not a compilation of past articles appear­
ing in CQ nor is it a discourse on arna­
teur politi cs or " who did what to whom."
It is in fact a 200 page volume detailing
every aspect of working OX and under­
standing how you did it. It is the differ­
ence between occasionally working OX
by accident and being a consi st ent ly
good OXer.

The chapter headings listed below only
give a general idea of the type of mater­
ial covered in great detai l throughout the
volume. This informat ion is not only vital
to American amateurs but is applicable
to every active amateur in t he world.

Inspect a copy at your local distributor or
use the coupon below to order a copy
direct.

r
CONTENTS

Introduction

OX Propagation

Amateur Frequencies and the DXer

The DXer: International Factors and
Local Regulations

The OX Station
Working OX From the Home Station

Mobile OXing

DXing From the Rare Location

QS Li ng
The SWL OXer
OXContests
OX Awards

OX Clu bs
Great Circle Bearing Charts (from over

50 major geographic centers in
the world)

.--------------------------------------
I Cowon Publish ing Corp., 14 Vonderventer Ave., Port Woshington, L.I. , N.Y. 11050 I
I I
I THE AMATEUR RADIO DX HANDBOOK, '5.0 0 each, Pos tpa id I
I I
I I
I II Nome Coil .. ..... .... ... ... ..... I

l Street... .... .... ..... ....... ... ..... ...... ... ...... ..... ......... ...... ..... ....... ........... ... Enclosed is $ l
I City Stote Zip........ .... ...... ..... for copy(ies) l
I New York City and State reside nts add appl icable sa les tax . I
L--------------------------------------
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$16.95

$ 14.95

4 EL 10 $IS
7 EL 10 32.
4 Bl 6 IS
S EL 6 28·

12 BL 2 25·
·20' boom

All-BAND VERTICALS

2 EL 20 _ $19
3 BL20 _ 25
4 EL 20 32·
2 EL 15 15
3 EL 15 19
4 EL 15 25·
5 BL 15 2S·

" A ll band ve rt ical !" as ked o ne ske p tic .
"T we n ty meters is murder these d ays. Let 's see
vou m ake a con tac t o n twenty meter phone with
jo w power!" So K4KX R sw itc hed to twent¥ .
using a V 80 antenna and 35 watts AM . He re IS

a small portion o f the sta tions he worked ;
V E3FAZ, T12FGS, W5KYJ , WIWOZ, W2­
ODH , WAJDJT, WB2FCB, W 2YH H, VE3­
FOB, W,,8CZE, KISYB, K2RDJ , KIMVV ,
K8HGY, K3UTL, W8QJ C, WA 2lVE, YSI ­
MAM , WA8ATS, K2PGS, W2QJ P, W4JWJ ,
K2PSK , WA 8CGA, WB 2KWY, W2 IWJ, VE3 ­
KT, Moral : It's the a n te nna that counts !
FLASHI Switched 10 15 c .w. and worked KZ5­
IKN, KZ50WN, HCllC, PY5ASN , FG 7XT.
XE21, KP4AQl, SM 5BGK, G 2AO B, YV 5­
e LK . OZ4H. a nd ove r a thousand o the r stat io ns!
V40 vertical for 40, 20, 15, 10,

6 mete rs
V80 vert ica l for 80, 75, 40, 20 , 15,

10 , 6 m eter",
V 160 vertica l for 160. 80, 75 , 40, 20,

15, 10, 6 meters $ 18.95
HOW TO O RDEH: Se nd money orde r. We sh ip imme­
di a tel y b)' R EA Express, charges collect. Gotham ha m
a nd CB antennas a r e uv a lla bh.. (or p ic k-up in : Rock­
ford, I ll. : Orange, Ca lif.; Clevela nd , Oh io : Daytona
Bea ch , Fta. : CahrRry , Canada; H a nn iba l, Mo. : I nd la n a ,
poli s, Ind. : Sout h Bend , Ind. : Oklahoma City. Okla.:
and in the Benelux Countries and AUlS trn.lia . Wrtte (or
nam e an d address of frnnch lsed d lst eibuto r-, Other
cities open.

10 / 15120 CU BICAl. QUA D SPECIF ICATIONS
Antenna Designat ion : 10115 / 20 Quad
Number o f Elements : Two. A full wavelength
driven element a nd reflector for each band.
F req. Cove red : 14· 14.4 Me . 21 -21. 45 Me. 28-29.7
Me.
Shi pping Wei ght : 28 Ibs. Net Weipht : 25 lbs.
D imensions : Abou t 16' squa re .
Power Rating: 5 KW.
O perat io n Mode : All
SWR: 1.05: I at resona nce
G ain : 8.1 db. over isotropic
F IR Ratio : A min imu m of 17 db . FI B
Boom : 10' long x 11.4 " 0 .0 .: 18 ga uge stee l: doub le
pla ted : go ld co lor
Hearn Mount: Sq uare al umi num a lloy plal e Incor­
po ra ti ng four stee l Ll-boh assembl ies. Will easily
su pport 100 lbs. U nive rsa l polar izatio n.

Radiating Elements : Steel wire. te mpered and
plated , ,064 " diameter.

X Frameworks : Each frame work co nsists o f two
12' sectio ns o f I " OD a luminu m 'hi-stre ngth' ( Re­
ve re ) tubing, with te lesco pin g 'Va" tu bing a nd sho rt
sectio n of dowel. Plated hose clamps tight en down
o n telescoping sections.

Rad iator Terminal s: Ci nch-Jones two- te rmina l
fittin gs '

Fcedh ne ( not furn ished ) ; 52 ohm coa xial cab le

Now check these start ling prices-note that they
are m uch lower th an even the bamboo-type :

10-1 5-20 CUBICAL QUA D . . . $35.00
10-1 5 CU BICAL QUA D . . . . . 30.00
15-20 CUBICAL QUAD . . . . 32.00
TWENTY METER CUBICAL QUAD 25 .00
FI FTE EN ' I ETER C UBICAL QUAD 24.00
T EN ME"l ER CUBICAL QUAD 23 .00
I all usc single coax feed line)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

GOTHAM ANTENNAS ARE MUCH BETTER
OF COURSE, YOU PAY MUCH LESS

How did Gotham drastically cut antenna prices? Mass purchases, mass
production, product specialization, and 16 years of antenna manufacturing
experience. The result: The kind of antennas you want, at the right pricel

QUADS
Worked 42 co untries in two weeks with BEAMS T hc first morning I put up my 3 elc-
my Gotha m Q uad a nd o nly 75 watts." men t Gotha m beam <. 20 ft ) I worked

W3 CUBICAL QUAD AN- Y04CT, ON5lW, SP9-
T ENNAS - these two eleme nt Q UIT U
beams have a full wa velength AD , and 4 I
driven element a nd a reflector; T H A T. ANT E N N A ·----~l.::
the ga in is equal to that of a WO RKS! WN4DYN C o m -
three element beam a nd Jhe di - pare the performance, val -
rect ivity a ppears to us 10 be ex- ue , and price of the follow-
ceptional! ALL M ETAL (e xcept ing beams and you will see
the insulators ) - abso lutely no \ that th is o ffe r is unprece-
bamboo. Com plete with boo m. dented in radio hi story!
aluminum a lloy s prea de rs ; Each beam is brand new; full s ize ( 36' o f tubin g
s t u rdy, un iversa l-t ype be a m for each 20 meter element, for instance ) ; ab-
mount: uses sing le 52 o hm coa xia l feed ; no stubs . di b d II h d
o r matching de vices needed ; fu ll instruct ion fo r the sol utely co m ple te inclu 109 a oo m an a aru -
simple o ne-ma n assembly a nd insta llati on are in- wa re ; uses a single 52 o r 72 ohm coa xia l feed-
el uded : thi s is a foo l-proo f beam that a lways works "line : the SWR is I : I ; easily hand les 5 KW ; 'Vs "
with e xcept iona l results. The cubical quad is the a nd I" alumnium allo y tubing is emplo yed for
a nte nna used by the DX cha mps, and it wi ll do a maximum st rength a nd low wind loading ; all
wo nde rfu l job for you! beams are adjustable to an y frequency in the

band.

112. CQ • J une, 1969 See page 110 for New Reader Service
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Mobile or
Fixed
Sta tion

5BAND
SSB

The Beauulul, \ I aldl inlt
Gain) Spt"al.:er Convule

TI\l' Pnw..-rful Xe w C al.n)'
GT·550 TH.-\:'\ SC EI \ 'EH

I

0"0"' 0 I
..--=~---=-=;:. ~- _j- ll .~=~ _

GALAXYELECTRONICS

* AND A COMPLETE LIN E O F HANDSOME

MATCHED ACCESSO RIES!

" Pa ce se tte r in Amateur/Commercial Equ ipment Des ign"

10 South 34th St,eet· Dept. CQ-AA42 • Council Bluffs, Iowa 51501

You asked for it. ..o ow it 's here ! The ne w G ALAXY GT-550 and a COIll­

p lete line of handsome matching accesso ries!
You r suggestions made it p ossibl e. \ Vc took your ideas-ad ded some

of o u r o w n a nd w ent to work . We bu ilt in ne w p ow e r, ne w convcnicnccs­
such a~ a 25 kl l z calib ra to r opt io n, and ' U J[reo uencu j u mp w hen you swi tch
sideb a nds . Then w e h ired the b e st d e sig n e rs ill the b usiness to g ive
G ALAXY a di stinct ive " New Look" !

Our new GT -550 has a ll those great q ual it ie s of the famo us Galaxy V's
... a nd then some! It has new POWEII ... 550 walls SS8, maki ng it the
hotte st tra nsceive r made! A ne w single scale VFO Dial makes frequency
interpolation child's play ... the new skirted knnhs make tun ing a nd band­
changing a sp lit-second job. .. and. that slick, king-sized finger-ti p tu ning
knob works like a d ream! Sti ll the 11I0St compac t c- o nlu 11 '1. x 12% x 6"!

P.S . Sounds unbe lie vab le h u t it's au even HOTTEII receiver than
our previous Galaxy V' s!

S pace precents telling you all about th e handsome, match ed accessoru
line. " 'rit e fo r a f ree brochure that 's loaded u.-it h excit ing neu's!

"HOT," Husky, and Handsome!
The :r\ew Gain )'

\\'a l l IOt'te.'rlA IIIe n flU S l,I",' lor

-oI = =""'-.-

NEW Power!
NEW Features!
NEW Beauty!



SOLID-STATE PROJECTS FOR THE SHACK

•

10 meter and 2 meter Pre-Amps

Here are two ideal VHF projects­
pre-amps to " soup up"

older receivers and help dig
for the tough ones almost down

to noise level. Both take ad ­
vantage of the outstanding
performance of RCA MOS/FET
units - metal oxide semicon­
ductor fie ld effect transistors . . .
high gain , low noise, improved

sensitivity.
Full details are available in
the November and December
1968 " Ham Tips". Write RCA
Electronic Components,
Commercial Engineering

•
Section F-15SD.Harrison, N. J.
07029 for copies .
All RCA devices listed are avail­
able from your RCA Industria l
Solid-State Distributor.

•

L2

-
L3

•

- .l .cis •

+ 12 .6 V

C22
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Single Gale MOS/FET 2M Pre-Amp
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Dual-Gate MOS/ FET 10M Pre-Amp
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